


Aquatic and

- -^t^



Indian Botanic Garden Library

BOTANICAL SURVEY OF INDIA

CLAS 

. 6 3 5 . 9 6 7 4 ( 5 4 ) • • • • . • • • • • • • • • • • • • • •

BOOK No .. .

ACC.

• • • • • • • • • • • • • • • •

>.«•.••••••••.•• * • • . • • •«•«• •». . . .». . . .»«







Aquatic and Wetland Plants of India





Aquatic and Wetland Plants
of India

A reference book and identification manual for the vascular plants
found in permanent or seasonal fresh water in the subcontinent of

India south of the Himalayas

CHRISTOPHER I). K. COOK
Itutitutfur Syilrmatuchf Botanik

dtr UntvmtUU Zurich

Oxford New York Delhi

OXFORD UNIVERSITY PRKSS

1996



OxforH t ttitmut) Ptnt, Walton Sin*. f h/.-rd OX2

Oxfont Mw >'or*

AHmu AmdUmd Hnngknk tkmim

Cf»Tom ttof* Salaam [MJu

*<r HumgKong tummhmt Karmtu

Kuala LuMpvr .Mmdnu Mmtnd SULwmn*

ifWIlfll iJff / w r M /TDirW

fanmto

(hfm* is a ttvtr mar* of Oxf""* * ntvrrvty Ptni

tkr Vmimi

It CM*.

Xmprtm'dmtpmlmmmmmwjtt

fmmmh*nm—mi, imwmtlImtpfuwptrmummt»

O*j»d Vmmrm />—. * m*

a mil mttfttt m tkt tmmmmm mmi m Am% mm\
fa Ml *tf t*mm4t 0F

/ O h l i j l i /J A (^^



Preface

I I , , Importance of wetland* to lift on thbphwM »noi r«B) accepted !>. qpfee

ol ilu tmernationaU) lahitiotti «> conaerve wetland bio.hv.rvn i n

mwi in l'»7l I ) M \ are noi fchvafi Betted with die raped the) deserve. \ difficult
problem pretented to Wologtao ii die * " "» * <>i priorities foi the conjenranon to.

:,(Jlf1v«,i ui.i' ,,thci ti..hn,.iv Jw, btotogtaimay! ted

Midi and wggesi a triage, Oi the) ma) be asked • m man,

i wetland Whai criteria ihoukl be

kal diversity. It ii a frequent!) usedand importani kit tb<

value ol ipftitkulai habiott. Chaogwin thv.tsnvmt1iM-v.iir wed n a n indication of how

ahabitai ii retpoitding » •• choieii Wind ol managemeni ot mkmanagemenL EUoktgkal

, M U » j acieniifiralh »cceptable andobjectheif neawnbleDarameter. In nan

ol this *i«M *c taxonom) "« *« organi«M pre«eni b n pooH) known th.it even ap

dtvrrsin ind - "< l l l t ! ( - " ' f i ! i f l < "O*1 '"•" l l 1! MJ b e d loroe

U ( H (, , Directon "< Indian wetfaukU IMS' Even U sppropriate Uteratur

It »* often noi availabk to the worteri to die Held A more lerioui problen b dial lodaj
, r t , u .w p^ unt; ttterantre. Even fewei .!(<• trained to M

ded w.nk* . . .

| f . ( u i bocanj 1 h « e tended to p i c u h th< ih,n

writinji . Hoi» although enjoyabV b BOI <- lew e and iboald !«• left to amateui botaniatt

i.lr.K m»lrvM.m.iN My aim wai it O » f before fo in f into tnent.towri

( j h u i <(1 ho,, v ( lv wrong I wwon neartj allcounu Originally, I itarted

Ui ^nu a |( ra ,,„ tquatb ptantt. l< MM DI Brij G ' Ox |awaharal Nehru

r m v r m n • ihi who made h *!<•.» 10 me thai in<t... bai BMBJ local Fktrai but *

ago, probien be and h«v itudeflti encouniei b the

u | ] ( M( nh« than .»qu.«!i« pianu With tune I h..\< come to realke |UM

tight hr w t»« '•'" r ! l r n ' i l ! i a s '<ts" I M " > ! l h a t I n i i n 1 l l ( i i -u l

l<« tt ¥\om uehichh Inadequme and eschide many and often crhicai, apeck» I !

tried to write thtoFI n i < l l l l ( reouirefonlj little i«>uni<.»! training and aBexcepi a

\ d k A t h il I hl\rt\ irw K. <tnh drw nbr<i UMA\ rndcmk A t ho[M- it mil IK- possihlt

with itm u « 4 to it lea*, docnmfnt ihe diversity oj Mgbei pt.̂ f̂̂  tn any GreaiM

, ; ( ( ,„ wvUan (t in ih<-M.lvnnt.ucMt oi todfci

March I99S <•<•><•..<
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Introduction

THE PLANTS

ftnidooof 'aquatic' uaed to Ah ••• !|I1S

l h l ,,,,! b] I r>oi •)<»

aquatk pUat i arc Interpret! ophytina
.n.i Sperntatophytini

ihetkalh, •*«
i,.i noml

, .IK mho •' wtl1t h ""•"

on i
[lie deftnkkta d i wciUm! plant ta raihej »">i<-

difficult and perhipi potentially dangerottt to the
( lHi rcccni legislation in tin USA

defl Jandatapb ;"'

«.f die plants-gi l h <

MUn i of what» wedaod »* and ̂  •
rfewedhyGopai

.,., the i s\ Without ping to* ; " h

ttoml » b e i place where Inui
., I4daytandauwati<

H 60 l o i w u t i w dafi Mm k rathei lr« iiring
than si,, th. i s\ but India It a oropkai I
irithmaoydimimsndwkhw

In «.(n< u f t l "« h u n d e i

wacn fblJowinj
, quickly. i>l..ni^.i!in»l m pbcetwhlfh

mayberiooi itaquickJ

tM dand

page H

•* thai •««• eoeitoed to naaiint

DKMX 1. 1

page I)

Tin REGION

ofbotankaldfecowcr) in

. icribed i^

( : , (MtruMialh
i irl

1 -li.. i. Bangladeiii and Myanaar, an
oace known. Encorrei th, ;<% BHtkli India. The an

of iln Himalayu .mil Burmeae Highlands i- i tr<i

io repmenl the northern boundary, Botanical!) 'inv
•BOtmtatnoui northern an b populated largely h\
ptatHa il>.»i arc witirtprrail in m i l and In i

HI which, .»( lrnti, bane their nearei relative* then- (H
tnajoritj haw Itshed tht

leHea in M toudi <ri the plaint ol the Riven Indus,
Siiit< tiaputra. fhe Himalayan flora

has rrologicaif) and hiktorkally tittle to titJ whh the
Bora ni the real "I India 'Mam 1974). tquatfa tod

and planBwhk h occui in ihc Hitnalay-a* hui do not
extend south to the lndu*-Ganget» Plain m
PeninHil itd< d from i\
mrntifmed in Hu

don. Tbe f.imiht^ thai othemte have no wetland
11.

Kor this N iok t \i •• ten to M-I nn northern

itounH.tn ol India ^i the foothilb ot the Hinutayaa and

not at t l i t t i vutmtiiix \ 1 \ aldtudiruJ limit along

northeni borda It ael .»i 1000 m. Starting at die •

iif ii •!.t incorponuei the pi.tin ol tlu-

littitiN K' -ih *n i'.ik)\t,»u. ()•• s l imi t i»<

I iinr drawn north ot K-u .11 hi The Iwmnd.uA toil,

the northero limit ol ihc (..m^rs and Brahmapu
plaint, following the 1000 n coototu along
Himalayaa thb < ^< tudei moat ol [amntu .m<! Kanhniit.
Htmachai Pradesh, Nepal, Sikkim, Bhutan and

n boundary <»• the border
. .i Myanmai with China, i \ map ol
the region ^ SIKIHH in frt){urf I.

In r,tih botanti .tl worftj Aaaam, Bengal t'tmjaii *nd
SUtkitn •

have tii<<( (o confine die !«•
io tlii modern State*at *fmwn in I I ,un />*

that vMin-o-

(nil.

Bangladefh, .ilw> thai ^ t ^ k i m ma \ l iu l

not • maj in« I

(M i t * i.! Haryan j CM <•.»»!•

»ei than

tut ^\%.«- in



IMKOIM < I

Ar

Kl

ItC. I. Uapof ibr \attam mOwtmtlmrnt **rninf ihr m*a rmrral m thw
h i r * U p n w { l u i < Vi Uai* (O*t<«i: Srp . Snui. 1**1 • Ptkmm, \»
rMMl (ItKWtav XhMMt; Ar - ATMUHWI rr«lr*h; A* » A M « : Bh • ».k- M - Dei

i«K Hp • Mi-i*chJ Pradoti: Hr - Hm«u. Jk -
Ki - KjwiMUk >J»fK>rp M« - UffKiWi; Mh - VUh*i-Ju,j

T1|. fl^nirn^-*"' -N^pfe. HXW.P,

II I 1 M RATIONS

Eafllt (twludu« \Uhri
\t*m H^t.l Mn - MMMpM:

11. I .nut S«

Ihr iHu dnmn *nh thr aim of rrpwrdtnluirbHMM
ing ihr ' <*f ihr pUnu Thr* Ml noi It ,. (aumkd tl

mewl i ftrtt rr̂ trMtrf] u> in 1M4K | lrM^r ,
**r»«intti *rr hr m%)

h«r ' itllne of the ImngnJ-
pUni MM trv» ttatn ihr ipn hnrn m *U**n «i ITMI.

through H M w n h> drawn »n M*ru

but ihr kfniiiWrigr th«l



IN i Ki ini < I I O N

DISTRIBUTIONAL RECORDS

li has not been povnl.k M w f l m <»ll riu
ti..n,.l ,,-rordn liv rv.i l i inuiiK >KI 1 >..riurn yechaCIH m

Imii.Mi uiMiniiiMMv Mam H M n d BOOMMM "I .»|uaii<

pbnu in irntui 01 in region* aidan fndfai bate t>een

piihlahi ii •>» i'1 '"1 •»•' l>- lM<1 - l l m n N l < " " " ^

..ii puritoual) pufcaahed >«• h tad baas, there*
not been n c d v p i t e l louwaft a idu» wort Odaara

,HK bated oa lacorractfy deter

mined iii.«i<M.ii. MM I. »oik» bavc been Hod arid)

caadoa there are, buwewr. notable eacepdom whew

•..iru.n, a m h — — .«<• •"<<• A nai

priMUK.i In IIK- MaHognaaq on p s • h m* l>ope

tii.u id. diatribu a ta <ll|S l w M l k -'"
bat ii a i !<•.» ilto »< a Ions *.» from beiaf i ana

, ih« B M M com tiui a idc ipmd aiecki

n the poorcM known: I bw« ooj •«< aao
BMttti mch .»N "fomtimn ID .ill r rp 0 0 * '

buradacad plain* daa kawc baooac nattmttani
},.„, , |,,,i,x il tac dale or introdiun-.n u

KJMM i chad N mi W >• » • • • •
potaaj and nan poHikal dMaiaaai v..um IN taken ko

m IK I I I I MiimopK.it ioMaraa Haapeme,

OBOWTH K>RM

baao mm ineaaMi » daatl> aqa
panel aseoidaaj la ihea fMMih i " " " • oofc \'*90)

aimmarlifi i them .tint aaajeMed .< caaaakadoa i>.m*d

.»n the n wjuaar <-i dM paau i" aaaeii <<»" arowta

mem radm daBtdawetfj "i« toawtpbolop 01

tin V.A\ K Mit\i\rv .iiKnw ooad a tot thai wort I
tonaid lius f - t ! l " ' eaaaMkanaa d

mn» l.m haw iitrti lokcrpii %impl<
rhen .ii' aaaq ptaaa, Bank uteri) In DM tx.pt.-.

whi.it BNM on raoaoi l»eei b) anaaai riven uad

n t l 4iii i1». mbmrrgrti in nrffd>
MowtnR wain, torn «*J • t ( U l ) l l l l t H '"
mil, <nn< lh<« pauiu ant eafcd rfaeope

, , , , l l v , i , N i i..i iin* kind -•! babaat, are

,,„ tin* IHK . I • it"-n n"1"'11 nad • aaalaai

•aeni taftei paaa in d* "••>) aaaeti

II9H1. 1987) haiwtitttix

Kry to fnmth f o r a

1. Plant* n..r |»livw»l«»nwalh ttmiad IB MnM )>»n I
« l O f totter i | * rntHl> ->t Mihni- 1 Ic lophytc*

•lh bound t-- v,^tct with M

Amu pi... r M,I II-MI HI

or II >irr

2.1'l.intN .iii.it bed t.i imt noi pea)earatbaj • v i hd mb>

IN tu the PodOMa in.t< i l laptophyi rs

2. i'l.int% VMIII parts prnrtracing • MI I IM I . I I I - OI Ivm^

l.ii.llh l l l ( . Slllinifl J"fd It) OI llri.itiln; mi MUet

3. Phum with tin- juvt-tulr ph.Lv Mihtm-n;. ii in ill
flo.itmi; OB Haasi .*nd the adulr (floMCfing) phase
let i initial Trna|(ophytr<

S. J'l.tni* developing (lowen while -ti Ir.isi [>.itih
Haaacnji <i kn "i ti<..tnn« on •

4. I ' l jui* with al) ph(Ko»vtiilu(i< peita MB*

aaraed
5. Plants (Htupvinvj the tOtt€ ' the
1M 111. Mil ,111(1 t t n IllVM I M i l l I C C "1 ll

Plankton

5. Plaaai rooted ta ih< adMai

6. U'.IM-S IHHIII HI ,t KiM-ttr RoauUlr

6. lx . i \ . «• .ii i.nn>..i .ilnni- elongated *»l<"in*

4. 1'i.niK with m m r phntotvnthr tx part ! BB

• nut.u t wkn >ii>

7. l ' l . tnl\ h<*<-tl.MlniK mi the \ u i l . H I not

attached loot penetrating diesuBes

7.1'l.inis Huh t.Miiv penemntaj d*e aibati
H. i cam md 01 Mean floating m> bw BOI

MMI; ,I!MI\C V,,UI I MilLlte I JHI IMI . I I . N

8. Lravr* .nnl ->i M« im . itx i k;iut; . I IHH I

abcrtr vt.ti. i Milt llvprrhydale*

Mam phaM yeciei change tli.n dependence
V4.ii. i in region* with different climaiet CM with difl
en! ii\dinitr^i...I rcgimei MM\ a aalic aenaal aad
lueli pisnu mon >] torn in

I.KOWTH AND FLOWERING

in India .i<|ii.iiii plantt wi ih Moating oi tuhmi i^ed

t o s t n t h r i i i pa r t i lend t<> g r a a and Da

thraaajBMM u .i» loi in a> there ii l u l f i i ieni

w. i in . in.! warmth; t i t. KUTM appltet in p i .mi* wdt . l i

ataal oi India hai •
m.it k(-<i awjBenal dnVapeacc at naafkll and pen
unit a a o p i arc reUihrh i i
plant* ot hi' tdapird in ' thai <1i\

< a pri uniiiil.ititiii and w.iu i li>KK|nK

itin.iiiou md pjrowth uauath take pl.t. < in thi
phaae; flowering and fruiting Karta at thl wjter

)<M tin whoa "I ihe Indian m nrnl
mfall fmll

*<*H! in i l l . . . ntral plain ol India

n moti H) pei teni t*\\* itui



IN moo
ihc vHitliwot BOOOKMHt fhe d rve lopni rn t ot aq
vegetation is dependent <>n tins mnntoon d

Uinka , tilt ' Mllltl of Isdfai nd MjnUUMW tlic >oiifh-

inotiMxm st.itIM inwards ihe cud oi May ;md with-

dram as katt .»> Decesabei or even in January, while in
t h e n o r t h e a s t 11 WtttS M !;»!<• U t n u t | u K Mud w i l d -

draws by thr beginaiag brr. Thrrr
ny local variation R on the topography

and thert are frecjueni variationi from ycai to JN
• I \ j t . tn ic til.u lot t l i tv matt p l a n t \\H< i c s li.ivr- w r l l -

dt-tinrd growth and Rowrring rhyth h ft

at (1993*. BecMHe of thr brgc icale clh
I the whok •ihroiillnrnl and thr Ux

lions in rumfall it is futile 01 even mi
Rowering and fruiting times For wid<
For IM«.II endeai Lit b dtffrrrni and when

hc\ ;KC i i t rd To .<!! bioiog
generaUzationa there ire execptiona. \\\-
.i<|ii.tti< AU\\ w r t l a n d s p r t i e s w h i c h d e v e l o p i t i<i i

Bowen M the height n! thr <\w ICMOII while othen
their Bowerins time coi orith km temi

Stun Mien t toned

ECOLOGY

FoBowtog CM h v pdoa ! fa
writt A tjioi
rath**! (id!n ill the Ip lo ntc in

the h**ld. Th< en EacUfM In
Indian botanical Hteraiure or is n
like "wei p

TERMINOLOGY

All th r pl. tnu ,u<- given 1 ,«nt» n . t inn No MffTUWH

• .

MOM pl.t<tt\
.

Onh the*yncHiyn» which appr^j in wi : Indian
lU.tisii. WOI I t of sp.

\f unt Hcrm diflf

lirniM ol t h r various taxononi:

>h<, I nope, pfW "K.ii

•

nuiti; reason* foi d
iMBCnriM u rn s lit.

flir wki

me motr

(all ia to lump i loi of not ctoaefy related
biaexually flowered sedges inn nut,

1 have wirinpifri to beep the hntmirtl lerminol

chosen Anglo-Saxon vv,>)tis h.tii not i r i choinr . woolty

tnatead d tanafe, v p a N not rah*x, )H-r.»K fiot > >iM>li.t

and mm) othen When detcrttitng lead mrfiacei md
bilai ihr lenaa tippet

"venf -or attterioj 't r 'v

tiM-H MM) nMt.iltv rnniklprpri interchangi rhe>
(tun* rn in-s> meanjngteat wtim thr l<

upright or the flowers an hanging thr
da adaxi.il' f ird* I In

and 'abaxial' fat I i\tftj{ .i*,w irom thr ..

A C S N O W ] I D ( . l M I N I S

10k iu» iK-nt nrktea wtduw ,v mds
Ul) paid tr.hm.at .wi,

•ii ./.t.J..v/.KM-;.ridPv-,t»,j -the-

imrd n<
m o n n The und An l t,K },a>

"*PP ReW »»OJ* in i a d b i b i M , how.

it U B O U M I <>( unpaid aatawu raid
hkr u> thank thr Foflowing p, „ K

in <. \ {

Haiakmti

Or K. c; | lhat,
I cittpi, Kam.ujk.i \(t

bin K i

f>! ht , ;

CMmndarajal
K f l°**ph it Konkode, Ken
Mtl

K s Manilal. I nm

K M Vtitthc* p h .
.pp^llt. Umtl Nadu; Ut k I

Mathew, Em

lh.f«(v.»uMih.M»,1t4,n . I i U»imJu

t M V

•f Delhi. Delhi; Di
Roval \

Mhat

K Hi R
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Prof. V. V. Sivarajan. L'nivctMiv <>! (a lum, Kozhikodc.
Kerala; Prof. Thomas Siiit/cl. Ruhr-l niversitat.
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inventions and abbreviations

Names m Kjuare bi >> the wide
•ynoajru

t Ind. • afauthoi rued with Indian pLmt*
ntmi, ilU'g. • <» MM not itfa thr inter

national code <>f botanical m lure
I inn! .111 altered spelling nut in ,i< t oj<i.un r

with ihf international code of botai

LIFE FORMS

0 • a n n u a l . (O) • eaceatiaUy annual l>̂
i onatiag, Mherwiw ill pi.urn }*•

ial.

GEOWTH FORMS

DISTRIBUTION

• denote* eadei

n Iniioduued in hktorical An
bttfodnctkia 1* |h«en when known

•

(.1 OGRAPHICAt ABBREVIATION^

Tht* ;

Mutt

Bhutan
Bui • \hintnar (Bun

Ltaka
Iitd
Ncp N i

j s i t r — fitntd! d with t i ' .
t !.(j> ! I 't in but nu! penetnn

tlu- s\t'

Hel Helophyte — frn plant* which tolerate

H\j> rfyperhyd B>eiyn<

— Krrr-*wimmii

•.w •— Free-floirim (at U.

km K..Mii. n roote

• v t«- | t t w niull

•

t r

Vr

Btl
fli

•

Yini

• Bihar
[hi

Hp
I tr

kt
Ki

ti

Mi

1 * • i !

•

•

Madhva

i



J'l

Tn

I'llMj.tl)

I.IMII.IM

Sikkim

Tamil N-uiti

Pondk !i<

C O N W N l l u s s \ M »

hiding K.H.nk.ii and

ABBREVIATP

Up • Uiur Pnulrsl>
Wb » West Bengal.

7
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Excluded species

Che tbSowfnf aquath | iduded
I t i t :

M \ J < > i . ' I ,; ( ^ m M i n c r a * e r m l a t a i K . H i ><••
< "

HalMtut* iflwwn i

litW*M» iwmfaHym (A* ha

HYDRO* HARJTAI rw*dff a " n 1

di i KI.NIC Halophila fcmtim WlfriM.n: / / . tUnpHtu

tKt. ,, Brown) | D Hooker;« « M »

. . . , I . , IK flooded ti

W l t consequential)) »er)

thii habital H«- m

u\s wefl known ,md

ind iv therd ; ' " "
K>i> i.ii«m «•«•: B ! K Saury,

M P Mangrovet in India:
.! India 1-113

H Rao, I \ Mangro
rotog> Bi»h<

in I 119

s w e d M d ph««« "*** " t l i n t a <h<'
H,, („„ ,{,, noi « i c n d i au th w

Prninsulai I1'

(nOmt pMtmim K

( M

\< * U»BM

l ' \K \ vssi \( i \ | niinaw'n f———* h u l

I'RIMI i M I U (,fai« mm*"*1 ' m ,»mtuhu>

'IM11,

; on Ititv

SAURURACEAE: HMittfywii cwrdaio Thuabefg;
•\IIururiM cAtnrmis 11 jxirciiot Fktillon

SPAR1. \MA( ^ \l Sparjpxnium rmertvm \ ki Itm.tiui;
.V. frrrtwm Unnaetu lubtp. xtottmtfrrum (F. Hamilton rx
GffMebnei [ C D . I et M.S. Ni< botk

M<tn> w c c ( i \ jtl.itit-i KIOVV iti p l a c e s w h r i • ttood
during sod ihortlj aAei the ntoiiaooa. Then planu

sol wetland *̂*f let but tomedmea thr wad

growing t*Uh wetland a the warn recede* aftei
mowoot i In tttc iii\ icMon they then the

wrlbtui m\ d hsbbaL ! I
nui deter toed HI thk Flora hm AJV ITV d in

the text aftei t h e & m i l y o i description I (><• l<>)

* | K I i e i fit I t x l t . r

UZOACEAE [MOLLUGIKM 1 U CttaM /«(<•

1 :i; ktrti r h u n b e r j (. oppontifoiiiu

(Linnaeus) A I* de CandoUe; Mollu^o tim,
(t HI tin -,i\- Si nri^c-, Af. f>*ntaphytla LtsaacUl
CAPPARIDAQ U Cb«M d U W M i UnoaeiM fit

YOPim 1 At I \l r.+ttvrfxmprvtimh.'

>< bweinftuth [W >»*«

I.inn.xHv Hapai i (i
Aroott] /' u-tmphyUutH M innaeus) I innaetn
(HI NOPOD1ACEAE f hmt^adtum ambrnnmdn
I inn

KUPHORBIACEA1 tvfAorbm prwtrata Anon;
f thymtftttta I innariu

H\T1 KH \< 1 U /Ayjm(»m/««(m.i1t nil-

(Rll> M EAI Opmmpakd
LOGAN1ACXA1 i SPH A Uitntacme ,nd,m

lit own)

\ ^ ( I \ l . l \ \ ( 1 \l liorrhavui trrrta I n

POLVUALACEA1 /Vv«ofa rlof^nto Kl-

WiUdenoW; .Wo«K>fua n i i a t a (i \ I' «i,

CandoUe

I'KIM! I \t \ XI Anatfifht pumtla Sw.in/ lyatMHAAi
<*fc<ji«(« [ 1) Hoo l
RKSEDACEA1 Ot,gmmt Imtfalta

K()S\( ) \l PMmtUtatmpmai

SAXIfRAGACCA) \ \ l t l ! \ ( M M F U M a n o i
(ftfd 1 faA/m dtthittoma (M O KtU

ffniftmhii Kt nMrnfwnrftiiirfii

( R r t t h t * ) < > K
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STERCUUACEAE: Melochia cochorifotia Linn*
M. concatenate I .iniiaeii.s; f'entapett* phoenhva I fnnTIH
III .lAChAK: Cotvharus aestuaru Linnaeus; C. capsulan*

IJnnaem
VfOI A< 3EA£ liybanthus suffruticosa Bail lot) ex I am

Large fwit-itniiii plants found in wet or moisi pta
in for CMS bin not ID wctl.ttKls;
MAKAN I A( .l-..\t.: Danax arundtutrum Loun
Pkrynium syt \ Schumanianthus \ Clinogyne\ dichotoma

(Roxburgh) Gagnepain

Trees and thrubi tolerating «\wm.il flooding:
AREC'.ACE.\E [PALMAE]: Calamus errctus Koxtxiryh:
C. tenuis Roxburgh
BAKXINGTONIAI I M [1 I ( VI HID \i I \! ; Barring-
tonia actttangula iI imi.it-: nt-r

MBRH \< I \J Trrmtnaiia arjuna
Wtghl et Ainott
(HI f ENLM 1 AE Ditlnia M t e U a n M
El PHORBIAI ! \! [BISCHOF1A* EAEJ: »i*thofia
javanka ftlnmr, Fiormtmia rrtuta MuMn
//. riparia I,mm/no

F A B M i u : i n , i rtff-"~rnri n — f a wh* i t i — * ^ *
MEIASTOMA4 t \i «fo»h« «xAin^ouu Loon
MeUutoma mataharthnmm t.imuu'iiv (hbeckia rmtrata

Don
MVRTAi tagtMa a m M (Ltasai
RUBIAC3 \ I - Cephatanthta ofxidrntatu I . i iuui ' i^
SAUCACEAE: Vq/i* trtrwperma Boxblllfh
1 UfARI< A( ! U / o « i n » c/i««> Roxburgh I
ruirfcf Rottlrt, 7\ troupii Kok

VERBENACEAE: Oendtndrm mtticum (UoJtW
Knn!/c; Htex nepmdo Imn.u-u«.



Identification keys

The identification keys arc Muted in Bwoui of easily

seen vegetative character*. Thta has the consequenc*

iii.ti n u ) taxa appeal several toes, Ae keys are thus

lengthened but ii IS hoped thai this will enable pUnu

to be identified in die BeJd without the me <>i » micro-

a«ed not aiorrj wo much when

confronted with difficult <•> determine alternatives

ptsni m.i% appeal mbodi

Key lo major groups

I. Vegetative parti MM differentiated into iteflM wuh

leaves (leaves scales oi bractsm*fbt found jp*btkm

B O M K I >
 ] P- I S

I. Vegetative parts <!<•.» 1* dttfcretrtiaied into st<ms

with leaves "i >< •
2. Leaves (KM photofrathedc, M-«I»<<-<1 I<> scale*

Bndphottwynthetic Waded « laminate

1 Leaves photosynthette, <><" -

v / m h e * - . . i - maj be presetu <>- n

paru-n iusi bekm it»- Soww
3. i imed between riwath -^ blade

bate oJ the i<^i »^ • cyiindrfcsJ ^x--")'. i>"

united at th- toping the swn;abo«

ah tin )»!..<!< iv free; between ihe blade uad

iheatB Is • bint usualh bearing a membranous

Ugufc but •otnetimei a swelling oi r o w d bain)

Key 3 p. 14

1 Leaves without •» tota' l » — - v t u % u h ' U H I h U < l r

4. 1 eai blades i^lin<- (attached i<» thei pedota

taakfe the margin), oon-pelta* "»T '>«

present on otba partioi the same pbwi
Key 4 p. 14

4. I

whorls « clusters ot teawescauum;

ilong elongated Refa* ai man

reguba ti
, \,,i more a) mon nodes

Key 5 p. H

B M s o i tateach nodt
Stenu creeping, rooting .«i mosl BOON

(rrer-floaiingoi boUotn

Ko ftp. 15

7. IteflM O
1 1 B P d M

8. Leaves in opposite pairs Key 7 p. l f i

8. I esves I U en li node Key 8 p. 17

5. Leaves of whorls n < lusters <'t leaves not regularly

dispersed akmg elongated stesns, m»>s,i in ba,s;il <» i<-\-

ttima! rosettes <>r clusters (̂ t̂ •l̂ ^ often truncated,

t <>iiii-iik<- of rhizomatous)

9. Ai Ictsi some rrtWay leaves dearly • tLts< renttated

into petiole and blade; blades Rattened ami lamingw

Key 9 p. 19

9, Leaves wiihout a f i is i imt petiole; blades flattened

"t inn Key 10 p. 19

Key 1: Vegetative parts not differentiated into Menus

with leaves (leave*, scales or bract* may be found just

below flowers)

l, Ai ]< MM the basal portion of die plant Bnnl]

attached to and Battened against .i hard wbstrab

(tisuaQy I Ua-flowfaig-watsr) •

PodoKlemacrac p, 316

1. Ptanu ' i iu attached t<> and flattened against ,* bard

s n l v s t r a t e . I i i - e s w i m m i n g . f>< < • - H - u r i n n t . i a t t a c h e d a n d

penetrating s soft substrase

2. Vegetative |>.uis filamentous, ^p ta i fdh and

larly branched; roots sJwent; with animal g

hi;tddrrs (inosiK BibiBfrgfd) Utrirularia p. 231

2. Vegetative pans not filamentous, Erood-like, etthei

globose or Rattened and dkwoki ii> elongati

absent n present (mostly frw : ui>

merged t>nt then found neai the •

Lemnareae p. 226

Key 2: I'!.mis with sicius and leaves but tbr Iravas

reduced to non-photo*ynthetic acale*, tin- stenu green

and photosi-nthetic (bUdrd or laminate leave* abmst).

i. s< .fit * united below, si i ul.tr w)n

2. Lateral branchi ulai whorls oi ab

Equinetum p. 23

2. Lateral bram hes ki < luster* -u nod

C^yperaceae p. 94
1, s< .if* v not united l>< imv arranged spirally m in pain

3. ScsJet m opposite |)^nv

4. i'et.tlv united to .i int» behm ttwnent not

1; fruit t ni.iinunlid ( ,I|IMI!I

Dopatnum p. 342
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4. Petal* free to base, ^"ale-like; stamens exerted; fruh
of 4 mem arps Myriophyllum p. 213

5. Scales spualk arranged, usttaBj .it base "t Men or

]
5. Fmit a Needed mm perianth of hairs, brisdes or
absent; Men solid Cyperaceae p. 94
5. Fruit a manyaccded tapsule; perianth of *>, M.IH-

scales; Mean hollow juncus p. 222

Key 3: Leaves jointed between the sheath and blade

(the base of the leaf is a cylindrical sheath enveloping

the stem, free or united at the edges; above the sheath

the blade Ls free; between the blade and sheath is a

joint usually bearing a membranous ligule but

sometimes a swelling or row of hairs i

I, Leavea pamatrty nerved, with straight and parallel
nerve* diverging Gran the midrib (large emergent
ho I Canna p. 83
I. Leave* noi pinnateh, nerved <»i it pinnate then
nerves not straight and parallel

2. Leal Inserted at iiu- i>a^e of ihe sheath; M I W I
urrKiilarlv DfBM lie*! Potygonum p. 325
2. Lead i n s e r t e d a t or t o w a r d s the a p e x <>f the s h e a t h :
nerve* indifttau 11» purafld

3. Leave* in stem* sometimes twisted)
Cyperaceae p. N

3, i i 2 rowvsoi s|iir.i!K arranged
4. iv riai i th pi CM-in (ail K g m e n u petaloid,
petalokJ and sepaloid or appearing a* icalea
,ii[.i* bed to stamens)

5. Perianth entirely petaUtte
Ponlederiaceae p. 328

5, Perianth with both petal* and tepala M
entirely KpaMIke

6. Petak Ac ben MaDted, all fertile M
!i»- Ranunodial (without fertile andier

( (immelinaceae p, 85
6. Petals absent I ftke; anihert H-VMIC OI

neailv to, »l! fertile Potamogeton p. 331
4. P e r i a n t h abaent <>i te<hi< e<t n> b a i n , briauV

7. tmitt leaatte in leal asili t>i m loog-«tallced
u-itiiin.i! racemet; teavca withoui lilka i><»

unens i <>i 'i (total)) submerged)
8. FruJta In lermlna] timtwN, borne on loog
Beribte italkx; itamena L' Rupptn p. "]%H

8. Fruit HI neart) to in lead axils;
uiien 1 Zannichrllui p. 370

7. Fnms fan apikea, raceme* oi bead* with

bodie»; M
drf,acario«itbracti,| HUM

9. KhmesK usualh VM h

(ghnne), various!) irrang

solid and triaiiKuLti i s nw
withoui swollen nodi otd)

baas) and in 3 rowg Cyperacear i
9. Flower* each endoaed by 2 bract* (lemma
outside, palea Inside), arranged ha spikelea
each asua% subtended by ! oc '2 emptj bract*
(ghnne* osuaUji boBow u»<t round to

ttMnvene sectkm, whs soHd and awoBen
nod moad) cam&ne and la 11

Poacrae p. 280

K«y 4: Leaf blades peltate lattathed to their petioles

nisidf ih«- margin), plains may also bear non-peltate

leaves on other part* of the stew

1. Leaf Mad {htate « baa)

ekmgBie-eDiptu .it

2. leaves m^th radical (bortu

pehate leal blade* '• rigid petiolea and beW
above the wan ,,-lv divided mbmcrged
leaves absent Ar»ce»ep. 50
2. Lea* , along 6
blade* borne on Bexible petioles, Roating; finely
divided submerged leaves pn tbeavaa p. tl

I. Lead bladesentire, wUfaoi without astnt teua
U preseni run reaching the p
• irhi< ular « i

S- ' .MMI IV 09

than 10 cm in di

4. Lead bfadea widMNM apim it* with milky
Ll N.lu.nbo p. 272
• • i < sl blad i Mhh spine* on the under »ui
plant* withoui milk] b u n NvaaalkWMaM p. I7S

I, Petiolea widtow spine*; teal b! tn 10 < m
in diame

5. Plants bearing bladder*t&e, ankna] i .tt« tang tups;
ftowera buateraD; •vmnv • j t i trtl u

kadarhi p
5. Planiv iM.f bearing blad

metrical; pa

6- i <-, conapfa uooa, boi the
ti r pai u • d in

ttui< Hfcgfnoui jefi) tavaaa j> W
6. Flowcm fat UOnbeK lic.«U e»i whorl* 'Hi'

borne below die leal M,«lrv undrrw.iirt (MII*

kh BUM ibginou* |<lh llydrmntyle p. 45

. I aavaa wHorted (3 nr more at mo«t nodes) *nd

rauline I dispersed along eluttgaied Mem» »l i

interval., noi m termiiwl or bwuU IMaflBH »r

1, Whorfa with I diilrrrnt kind* o) Boathlf.

u and laminauMhe third tubmer]
<h\i<! raandrooMfl Sah-inla p. 29
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I. Whorls wiili .ill Iretvr* alike or nearly so
2. Plains bearing bladder-tike, animal catching traps

Utrioularia p. 231

2. Flams not hearing bladders
3. leaves terminating in an orbicular lobe hinged
along ihr midrib (catching animals) and -Mt bristles

Aldrovanda p. 182

S. Leaves not terminating in an orbicular and
hinged lobe, terminal bristles absent or less than 4

4. Ix-jves compound «r simple divided into sec-
ondary linear or capillary segments

5.1 raw* pjrmatelv divided
6. leaves ii-pinnate or l-pinnate with at least
the lower segments forked; petals tubular
UntartU ilic base Umnophila p. 545

6. Ume* I-pinnate, all segments «'"l>lt>; lMlal*
free, caducoui MyriophyHum p. 213

5. I-eaves repeairdi) Uwkrci oi then wRim-nts

rrpeatrdh/ forked
7. Ultimate segment* with small, marginal
thorn-like projections and icrmiii.il hi \<*W% all
division* 2-fid (simply forked)

Oraiophyilum p. H4
7. Alt segment !l 1<ivv<'t < l iuill""s r>' ("
^H^ Cabomba p. 81

4. leaves simple and enmc
8. I ™ ™ intenpenrd with hard and sharp spines;
•red* inserted on hardened, hook-like outgniwths
from the central placenta (retinacula)

•^ Hygrophll* p. 30
8. Ixavei not interspaced with spines; seeds
in«-ned diirri1v.«i the placenta or seeds solitary

9. leaves lain wilalr to ovate (submerged, dark
green or reddish, •omrwrw" iraiwlurrnt wi!h
marginal ipine.) Hydroch«iuce« p. 215
9. l-cave* linear locapillan

10. Uaves not equally *pa*rd around the
mKW(Jeavetinrlusteriaieaclim>de)

II. |>eavei Hal. translucent, with loothed
margin. ' N . j « p. 267

11. Irave* capillary, noi iramluirnf. w.th

entire marffiiM

It. Riwrr* MNnrtum. MitHrmlccJ l« ^»-
rallv amriK'-'l plumrv in i»«»M bead$

Cyper*c*»e p. 94
If, fhmct* K-«ac. I '»»•« » n d ' ( r m ; l l r

telrala»,h tarfd-Ul. p. S70
10. l,eavr. eqiallv .pated around (he node.
(Ihere i> a remarkable aimmnt of«<»nvergeni
rvnlution among aqua... * with ihis particular
grtwrth form. .dentiJication without l i t e r s is

nut practical)
IS! Flower l*uds enclosed wtthm a .pathe

Hydnllap 21

13. Flower buds not <-ni lost-d within a spathe
14. Petals united below into a tube

15. Inflorewence very dense, sptkr-likr. mostly
lerminal; fruit of 4 nutlets Pogostemon p. 224

15. Inflorescence lax and racemose, if spike-like
then not dense or flowers solitary; fniii a (apsulc

ScTophulariaceae p. 338
14. Petals free or absent

16. Sepals free, not approdagrd brfwrrii lobes;
petals and stamens free from the «-[i;ds; fruit of 4
merit arps MyriophyHum p. 213
16. Sepals tubulai. out n appendaged bciween
lobes; petals and stamens inserted OTI the inner
surface of ihe sepal tube; fruit a capsule

Rotala p. 252

Key 6: 'Creepers'; Leaves 1 or 2 at each node
(alternate or opposite), stems creeping and rooting at
most nodes (plants Tree-floating or bottom-rooted),

1. Plants free-floating (pleustophvies): ll<Mtiti« haves
M-vsile or nearly so. in 2 rowv

2. Floating leaves opposite. 1-lohed, aen.tl sutiarr
with multKellular hairs Sdvinia p. 29
t. Moating leaves alternate. 2-lobed. the lower lobe
in contail with ihe waier, aerial surface without inul-
[iiclliilar hairs AZOIIB p. 22

1. Plains bottom-rooted or if floating then floating
leaves with petioles and not in 2 rows

3. 1-eaves elongate, ± terete, without a flattened
blade, noi differentiated into petiole with blade

4. leaves 2 ai each node, in opposite pairs; plants
without bladders Scrophulariarrae p. 338
4. leaves I ai each node; plants with l>l.i<tdvi-like.
animal catrhtng traps Utricularia p. 231

.1. leaves with flattened blades, usually clearly differ-
entiated into petiole with blade

5. leaves rnnipound M <ir more leaflets cm r.uh
petiole)

6. [jravrs I- IN ^-pinnate; each iratlct \MI1I
midrih and lateral veins; stems usualtv soniewhai
wix>dy but when in water spongy

Fabaceae p. 206
6. leaves with 4 terminal leafleis; «•.« )i leallet
withrtui midrih but with repeaiedlv forked veins;
Merm (•••« -•'•idvand no) spon^v

Marsileaccar p. 25
5. Ixawk simple (Mmtrtimrn kibrd to the midrib)

7. leaves 2 ai ea<li n<»de. in opposite pair*; leai
blades usually sessile or nearlv so

8. Flower* in drtwe terminal or axillary heads
9. Meads not surrounded by enlarged brad*,
usually white and paper-like; tn-arien stip«-t ior

Amwanihaceae p. 40
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9. Heads stsrnmnded b\ enlarged bracts, not
white and paper-like; ovaries inferior

Asleraceae p. 66
8. Flowers solitary in leaf axils or in loo* cyme* Of

I UK'S

10. Petals united io i tut*- beta**
tl . Ftoweri radiaQj symmetrical; ovaries inferior

Kuhiaceae p. 335
11. FioWCn bilatmillv svmmetiu.il: OVaiiri superior

12. Seed* insetted on hardened, hook-like
outgrowths from the central placenta (rein
ula); raprolri usually, elongate

Acanlhaceae. p. 30
12. Seed* insetted direcdy on the central
pfawTBfa. hard, hook-like outgrowth* absent;
capsules usually globose

Scrophulariaceae p. 3S8
10. Petafa free io the * MM-

13. I petals usu.dk ibowy, yellow
or white Usivrigta p. 27(>
13. Ovaries superior; petais either Inconspicuous
ui 11 ibowjl then |tmk. red 04 purple

14. Sepals t i n ' 1<> li petth* lire- tlom (he
M pah Elatinaeeae p. 184
14. Sepsis united into a tube surrounding ••

tTi< ••; prwh borne SJ ih<- lop of (h* sepal mi«-

between th<- lepal lobes

tythraceae p. 248
7. leaves I ai t\u)\ node, alternate; k'.ii bladei Nt-̂ ilc
at with petioles

15. StL-im rhixomatous, cowered with brownish M ales;
leaves rolled spirally in bud, M otamrit) bcaiing ^

s.i: rernj MitT»*ciruni p. 27
15. Stems oi rhfoomeswkhom browuish Kah
not railed spirally in bud, not bearing sporangia:
lowering pfaam

16. s u m s wf>od\ t h r o u g h o u t ; fitiif\ toft o r a n g e t o

reddntf] icyriwerbeds) Kotulap. 78
16. Stem herbaceous • tfanes SOOM

WIMMK .it t h e bs • i iit^, mt ' i

capa ••[ oranfe n r<-d
17, I eat :''d •«( the base o(.»tubulai »h<
whi< h eovetopi die sictii (oi bn

Poly^onum p. 325
t7. Leaves not inserted ai the h.ist- <>i .i sheath

18. Leavei crisped, aiyi i i iui i tal . wnii t h a n
wetn, pct.ils .met sunn-m usu.UK }

< o ld rn tap . 75
18. Leaves tl.it. inn crisped, symmetrical oi
ncarh *>,' toothed tnd rtiwnrns
etthef 9 or otore

it, Flowen inconspicuous; <».inr\ ml-
tiutt ot g BMTM I Apiarrar p. 44

19. Flow i>minus; ovaries superior; Bruits cap-
sules

20. Perianth eotiret) petaloid
Pontedrriaceae p. 328

20. Perianth differentiated into trpaloM lepsds and

21. Petals 4, irrc to base; munrnt 6
Nasturtium p. 78

21. Petals 4-8 turner) imo A tube below: Ramens as
many as the petal iob

22. Petals "). the lobes mm h shortei than the
tube; leaf blades with midrib and pinn.tu- net
usu.iiK acu;U, the maigina usually lobed

Convolvulacear p. 91
22. Petals )-'', the lobes mmli longet than the
tube: leal blades wttbout a dominant midrib, patnv
atehi oened. uauaBj Boating^thc QMCgfatLcnj

NvjasAoMas p. 263

Krv 7: leaves 2 at each node, in opposite pair* regularly
dispersed along erect stems I stems emerffi-nt. lltmting or
submerged, wtually rooting onh' at the k n w nod

i. Plants firmly attached to rocks m s>iitlv (lowing waiei
Podwttefnacear p. 316

1. Plants nK>ttny in a soA subs
2. Leaves divided faato Uneai legments, the rint

M hin>{ the midrib <>t leal b •
3. Leave* pahnatg^ divided; lepals
petah S, free io base; stamen Cabomba p. «i
3. Leaves pinnateiv divided; lepak 1 o) ol

uaked .H thi or united .»t ihe
baa BSS or -t

4. Fruit M BUS

in* onspi o the base, often cadu
M\Tiaphyllum p. 213

4. Frail breaLiii^ mi*. <dfii tncriai
petals shovdv. tutked huo tube belovj

5, lr.it tegmentsdkdncttyfl naargiru
notched OI lOOthed Aranlhacrae p. 30
5. Ix-af M) filifonn Oijjhil*
flattened, 'he margins em

^< tophuUriacear p. 338
2. t ofx-fi btSl >lu stnuses ttOt

hing the midrib

6. > juSl.m with sheathing stipufaM base*
lirrtw)

7. Floweri stalked, bom in »•(
bisexual I'ouaaagston p.

7. Flow -rue in Irat
uniM-xiiiil / j dnUhrDu p. 370

6- 1 • >itt tbrat
b h l
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8. Rowen m beads subtended by an bwolucre o
AMeraceae p. 66

8. Flower* m>i tf) head) 01 H In h « * t i i ( i n " o l S l l t >

tended !<* an Involucre <>( braca
9. Ftowen naked (whhoui lepata and petali or
perianth) C a l i c h e p. 81
9. i ah Kpabaod petals oi tperianffl

10. Ovarkt complete); Inferioi
1 1. M . , 1 «• i.» i h r luM . |»elaK SIKWV, velluw oi

w h t e Ludwiffia p. 276

U. Petah nailed to i tube below; iel..mriy small
whinsh Rubiaceaep.5S5

It. Ovaries superiM « perigynous
12. Plants with milky hue* capsules swelling and
inflated M imiinnn.^-.-dswiih hairs

()v%vi.1 m.i p. 6b

12. i>l.»,t, without bttexj umi DM a capsule m Ifa
capsuk then not wwfflng ai maturity? leedi

without bain

IS, Perianth ol 4 dry, nanbranow legmentt;

ftowen umaBy In *« «hiu- beadJ
Amanuithaceac p. 40

IS. Perianth o f . i , , , u K .H-V( . d.^ ...ui
i , s i k t - l W h i t . - h .

14. Petabfree i - . thcbaw
15 Sepabfl«eorunhedoiUf«!J

Klatinarcae p. 184

IK. Sep^ wHted toto a pwjBJ^^f*
1 uhnucar p-

l4.PetakUl ! n.tmU. I . . « : U . M I

16 Pruto breaking Into 4, l-«eded nudett
Poga«t«.m«n p. 224

6. F!U!i%L>-v:tlvoti.if>MiU

17 prtali radiallj ijnninetrical, twitted in
,„„,;,„.,.,, I...K-.I HoPp*-p.212
17 Pruli u«uallj bilaterall) qpuMtrical,
• » l M « K - ( l . n . . i i « . M ' - « l m ! » . « ! . | « i . i l 1 - 1 - •

tiTsecd* interted on hardened, hook-
) ik , wths from the central placenta
(nriinacula) Acamhacear p. 30
18 Seeds tnierted directh oo the central

hjutl ) bootoke outgrowth.
' l l l M U , s . n a W r i M W p.

KM H Laami tfatay «' «»«d« ( f^

d i ^ n ^ ^nn,t er^t »lr«» (rfrow rmcrgrnt, f lo .nn K

or wbmcfxrd, usually rat ing only ai th* lower nod««)

1. bmm .luviir hkr (with p k t M i ^ awwfed marfteal

Spbacraiithiw p. 71

S. Each leaflet with midrib and lateral triaa; Menu
usually wmewhai woody but when in water spongy;
flowers borne in iht- udli <>f bm t»

(..ivsaspis p. 208
S. Each leaflet without midrib hut wiih repeatedly
forked veins; stems noi woody and not •ponay
flowers absent, iporq borne in iporocarpi towt
the bate Of die p^tfojft Marsileaeeae p. 25

2. Leaf blade* never of 4, ± equally si/cd leaflet!
•i. I impound of teal ))lades lobed

5. Leaves palmately divided or [MIUHICK lobed
6. Rowers imonspii UOIU, boinc below lh<- leal
hl.itics; ovariei inferior: fruits meiicafpl

Apiaecae p. 44
6. Plowen coatpicuout, borne above ilic I* ,ii
blades; ovai let wpa Un \ Beuin bead* ol nudeti

Rariiititulujt p. 334

5. Leaves pitmateh/divided ot pinaacety tobed
7. I eawet '2- in more-pinnate with regular, ovate
leaflets Ntptunia p. 209
7. Leaves l-pinnate ov pinaatetj lobed

8. Flowen loHtary in leal udl*, ratbei bw onapic-
noiiv; £niit> ttj ) mericarpi Myrioph>1lump. 213
8 , F l o w e n i n t n f l o r e a c e n c e a , n a k e d <•> it« H i e

axils i>) b r a d s ; intit-i n o ; ot 1 m e i

9. F t o w e n In denae beads , e a c h b e a d w i ih an
Involucre <*f hi.u a Awleraeeae p. 66
9. Flowen in lax i.urines or umbclv without

UMtttOll l

LLeaffetodctd > I equaBj a\

10. T h e !«-.itltt\ t>r p i n n a e e n t i r e . t int t e r j
En rise and i h a p e hi any ringk ti .<\

usually Mirnewh.il wood) hill when in
water apongj Ftbaceae p. 206
10. The leafleti M ptnnaf lobed and warytou
in si/e and \hape in any single leal; Menu
berbai eons, ool wpongy

1 1 . I n f l o n -< i EM • *• i . i' i n o t e f m i i s <i.

< <iii t .ij>Mil<-\ N a s t u r t i u m p. 7H

11. Inflorescence! umbellate; fruiu of 2
aaeril arpi Oenanthe p. 45

4.1 ewci rianple and endrc
12. I (.i\i - lust 11< (i .ii die bate ol •• siitmLu ibeadi
which entelopi the Men (oi h

Polygonum p. 325
12. Leaves noi taaerted M the bast "i a sheath

i s . Fkn Mded HI denati I gjubow heads;
headi tubtended h\ an awolui re oi tterik brat ts

14. Pedun t<v" (culms) <-IK losed tan.»riieath ai Mi<-
BowetiuniMxtut: rootsmntvenelj •eptatt

Eriocaulacfar p. 187
14. Pedundei Dd enclosed In -i iheath at

l>aM-; flowen I entile or b
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15. I>eal bladet laterally flattened, with a distiiu i

midrib, witfacm naiurirrar Kptae; perianth •egaaenn

not dn rod not Kllfrfikc Asleraceae p, 66

15. Ixal bfautea vntiiailv Rattened (unifaiial),

without a Btidrih, with transverse sepiac; perianth

segments dry and w i t Mfcf Juncus p. 222

13- Flowers not m dense, globose bead* imolui re

abatni
16. L a m linear, tioi differentiated mio petiole and
blade

17. Totally auhaerged berb flaccid, abBoai
transparent

18. Fnut A many seeded capasle

Hydroeharitaceae p. 215

18. Fruit a nut or head of Matieti

19. Perianth of 4, flaw. cad) .itt.u lied

to a stamen Potwnogeton p. 531

19. Perianth absent

20. Fruits disiintik stalked, in umlx-U

Ruppia p. 358

20. Fiu> or suiwcssile in leaf axils

/jnrtichrllia p. 370

17. Emergent herbs; teawea aeltatpporting, nol

ispafetti

21. leal biadts bearing ttkky, gland-

ity>\ i, spiraltv soiled in bud; inflo-

• K rolled ( IK- IK oid I

Drosera p. 183

2 1 . Leaf bladet not beariag g)and*dDped teata-

( Irs, not spit;illv rolled in hud: tofl
i. BCM rolled

22. Pk»MCn Iwirrn: m 1I»*M- < un ts . bfSCl g

cntir*.-; flatten radlaO) lymi—wical

Juncus p. 222
22. Flowers borne in bract

HMi'gHH i ili.nc: Rowers bUaierall) lymmetrfa al

Zeuxine p. 279

16. Lntea not inear, etthei differentiated into pedok

and l)l.Klrt»r blade fllllened . I IH ! l.ntnnatr

23. l * a i blades l>r«inng MI IMMVI- , M » ^ \ , gbttd-

tipped lennilev, ipirallj rofled in bud; in);

KsegapkaB) rolled (hettcoki) Drowrmp. 183

23, LeaJ btadei MM in'.innx ^andrtipped tenta

mil spuallv roiifd in bud; tafloreacencel era I

rofied

24. lnf l - umpk, flesh) ipike

ol avail and taconapicuoHi BOWCI I snim-nded \n

adsicftbraa (apadh Araceae p. %0

24. Inflorescence witfeott I ifM#K. Mpathe abaeM

ot it preaew then oi xj, thin »egmrnts

25. Perianth MM deari j rUfTrmitlatod

of 4, < bmed s< ,\\>

Btea Polaraogeton p. 331

25. Perianth segments dearly diffrrentiaied inn> KfMla

.m<i prtaJti. no! s< ale-like, not attai bed to itarorna

26. Floral pans in whorls ot S o) 6 (awnaoctH

27. Sepals and pettk sepaloidi stamens

leaf blades pinn.Uelv nersed with straight.

nerve-> arising from the midrib (large emergent

hei Cannaecae p. 83

27. Ehhei sepals and petals jxial

loid and petals peialoifl; stamens not |

blades with nervea loaghtldinafiy parallel from base

to tip

28. Perianth of 6 petals ettts

Pontederiaceae p. 328

28. Perianth oi 3 lepala and 5 petaia

29. Ovaviea auperior; leavea ibeathing M the

base; usu.dK ci anena

usually I dial Cummelinacear p. 85

29. Oval I O I ; leavea MM sheathing;, sub-

merged herbs; aii M.imem f rn i l e or II

l >'d 11 vdrochahtareae p. 215

26. Floral parts m whoiK of 4 0 with

pinnai. Iculaic nervea oi anparendy
n< inidrilt. d k o 4

3 0 . i

SI. Howcis inl.iiet.ilU Mniiiirtnt.il.ad.ixi.sSK L,

anthers united n, .» rfakj

blue to pmk Of purp Lobrlia p. H2

• i»l radbtty ajflnaaetrical, not spin, andwfl

tree hciitw wt low or wl,

Lttdwttia p. 276

***• l pbttU dioeckMU ffrm.de

fltmers might 1«

32. Fruiti indi splitting into I seeded

nutlets M mefkarpa

33. ilowu
ill united into a mix- Sx-U>«r. flowers bttexua)

Bormginarra? p. 75

33. Rowan so!is,tt\ in '

uprighi petab fi

uoJaonta) <>( bbexual (to male t h r u ft

'" Mvunplixll.im p. 213

32. Iruita dehk . few- to

many-aeeded

34. H ' m t i s v*ttn v v baaHag

l»ii- nits pujpUati

34.

«!•*' tnotpurpfiali

lobea; Ittmrt-* trum(iet.|.>

55. Prt..
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56. Inflorescence a densely packed spike; capsule
opening hv an apical lid Sphenoclea p. 363
56. Inflorescence a panicle- of loose axillary rynws <»,
flowers solitary in leaf axils; capsule opening bv longitu-
dinal still or valves Hydrole. p- 221

Key <t: leaves peliolale and not regularly dispersed

»long the total length of the stem, most leaves in basal

or terminal rosettes or clusters; stems often truncate.

rorm-likf or rhiiomatous

I. l,.».v compound or ai least some leaves lobed to

the IMVT or to the midrib
2. Uavc* irregularly pinnate < near the sinus; peli-
olei spinv; tttmen hiirnr tw a vpadix surrounded by a
•path* Ar.ce.ep.50

t. I#aws not ,neK i i l"» 1 "<l- l l<>wtr> **
borne on a spa<li*. not surrounded bv a spalhc

S. Leave, palirutrly lohed; fruit of M r n l <» - mirtrj

Rmnunculuii p. 334

S. l^ave. pinnaiely lobed; fmil not of free nutlets

or fern without fruit
4. Young leave* not spirally rolled; mature eaves
not bearing sporangia; Mowers in umbels (leaves
± triangular or irregular in outline; most pinnae
pinnaiely divided or rr|>raierllv forked)
r Oenanthe p. 45
4. Young leaves spirallv .oiled; mature leaves
bearing sporangia on the abaxial surface

5. leaflets very constant in shape from top to
lK>iiom or each leaf, margins entire; leave, erect
up to 3 m or more long AcrwUchum p. 27
5. leaflet* «mable in .hapc from uip t" tx>im>"
of ra<h leaf, margin* UM.ally tebed; leaves
suht,»etKed. Ihwtir.K or ered. rarelv more than
-....mlong Cer.top.emp.27

I, Uaves Omple. entire or lobed only at the litargin

6. Ual bla<les forming a circular mosa.c of leaves

floating on the surface

7. Petiole, not inflated; fruit* flattened and winged.
Kitluiui lateral horn,; flowers iminexual. witho,..
perianth; male flowers with I »umen

7. Peuolc inflated; Tniiu with 2 or 4 lateral, hard

horns; f lown bi»rxiial. with icpab « n d p « ^
Tr»p« p. 365

•. l*tf btadct not forming a circular mosaic of
whorled leaves floating on ilie surface

8. Inflorescence a simple, ilrshv .pike (spad.x) of
•mall and inconspicuous (lower, wbtendrd l,v a
ihuLbMcKspathe) Ar.ce« p. 50
8. InflormrtlCV Whhoul a spad.x. spa.hr absent or
if pmrnt ihen of 2. thin K^menti

9. Carpels 2 or more, free
10. l,eaf nervature almosi regularly rectangular;
Mowers in simple or hranched spikes

Aponogetonaceae p. 46
10. l.c-.tl runaiurc not regularly rectangular; flowers
mil in spikes

I I . l̂ eaf margins lobed or notched hut not sagit-
tate; flowers nol ^inrrous (petals and sepals 5,
stamens numerous) Ranunculus p. 354
11. l^af margins entire or sagittate; flowers
5-merous

12. Fruits 1-seeded nutlets; (lowers borne in
whorls Alismataceae p. 37
12. Ovaries containing many seeds, the ovules
scattered over the inner surface of the carpels;
flowers home in simple umbels

Limnocharilaceae p. 247
9. Carpels 1 or more, united

13. Slyles united into a disk with radiating stigmas;
stamens more than 6 Nymphaeaceae p. 273
IS. Styles not united into a disk, without radiating
stigmas; stamens 6 or less

14. Ovaries inferior; male flowers if present
S-RMTOUS Hydroch.ritaceae p. 215

14. Ovaries superior; male Ihwrts il pri'M'til

.Vmerous

15. Perianth differentiated into sepals and petals;

bisexual flowers 4-&ntcFtMis Nymphoide* p. 265

15. Perianth either sepaloid or peialoid; flowers

3-mer<ius

16. Perianth sepaloid or bract-like, not showy;

leaves stiff and distinctly ribbed; petioles not

inflated (Sri l-mka) Huiguana p. 214

16. Perianth petaloid, showy; leaves not stitl and

not distinctly ribbed; petioles often inflated

(widespread) Pontederiaceae p. 528

Key 10: Leaven without distinct petioles and not

regularly dispersed along the tola) length of the stem,

most leaves in ba*al or terminal rosettes or cluslen;

steins usually truncate, corm-like or rhizom.touii

1. leaves flattened throughout most of their length

(parallel-sided in transverse lection, sometimes

*V-shaped or curved, not terete, imi vcmic in ular. not

triangular, not rectangular)

2. [graves widest towards the apex (spathuUle,

obovate or ohtriangular)

9.1^-aTblades bearing sensitivr, sticky. glatid-tip|>ed

tentades, spjrallv rolled in bud; inMorcM em c\ \pi-

rallv rolled (heliioid) Droscra p. 185

3.1 <eaf blades not hearing gland-tipped tenudev not

spirallv rolled in bud; inflorescence, erect, not rolled



20 I I H \ I I K I C A 1 1 O N KEYS

4. Leaves densely pubescent; plants free-floating
ms PLstia p. 65

4. Leaves glabrous; plants attached to the bottom
5. Fruits splitting itUo 2 or 4 mericarji-.

6. \U t u .it j>- 1, Battened Mad winged: Rowers uni-
Ksual; perianth absent Callitrich* p. 81
6. Men t hemispherical; ftowen bisexual;
perianth of 5 sepals tod S petals Phyla p. 566

5. Fruits capsules; petaii united into.»tuJ>« below
7. Hams with bladder-like, animal catching a
petals with abaxi.tl spurs; leaves alternate

Utricularia p. 231

7. Plants without animal catching trap*; petab
without spurs; leaves oppOlil

Scrophulariaceae p. 338

2. Leaves widest at oi towards tin- base or leaves paral-
lel-sided

8. Midrib running asvmtneln< ,ill\ (owaids one side ol

ihe leaf; inflorescence cylindrical apparentrj vising
aeai ni bate <>i the u-.\\ Acorusp. 50

8. MUdrih running symmetrically up the middle of
the leaf or midrib absent

9. Leaves with distinct s|>im n

10. Stems emergent, elongate, bard, wood)
su|>. Pandanus p. 279
10. Sterna HiDtnerged, conn-like oi it elonj
then soft* flexible, never wood]; t>v.u ies uiferiot

11ydrochariuceae p. 215
9. Leaves with entire <>r initmtelv toothed marg

11. Flowen in compact, yherkal to discoid heads
12. Heads yvsile MfTOUnded h\ atnl fmiwdiled
in foliage teavet (minute beri

Trithuriap. 215
12. Heads i»>mt' on su lks <>i cufans, held above

ihe foliage lean
13. Flowers unisexual; petals small, imi ihowy,
white oi black; seeds soBtar)

Kriix-auion p. 1R7
l!t. Flowen >i: |><'t,tK s h i i w \ , y e l l o w ;

dsSorm tchlocuhu X>T«p. 367
U. Flowen not in compact, ipherica] n> dbcoid

14. floweisdenaelj pat U>\ }B n a p k i[
•operposed spikes on i Rower

'I Typhap. 364
14. Flowen packed, nr,t m cynndri
t,il infioreta

15. Perianth united lato tulx: belon
16. heriaoth bnc ti> purple; naft
annuals wtdioui A TOOWXM k

Burmutnta p. 79
16. Perianth white Unfed with n
(i; r*Mitstm k a bulb Crinum (> » |

15. Perianth d Erec tepali tarn
17. Perianth of s< arums, biai i-hke segments; h
usuallv with : teseptae | » I X I I S |

17. Perianth cit Sfpalciid sepali And petttoid jx-tah

.t!s KMnaeumes reduced or absent); leaves

J

18. Carpels her, fruit a head oi I nutku
Alitnuitareir p. 37

I*. united; fruit .t nuiin ipsuk
19. Ovarj mperfon

with aetfeupportiRg lean
Comtn«Hnsre»e p. 85

19. Ovary infierior stems submerged with snl>-
BMrgedoa floating te

Hydrtx h»rilat t-ar p. 215

1. Leaves not Rattened throughout mosi of then
ubr. e&iptotdat, trianguhu ot

rectangufaur in tranm on)
20.! bair-ttkeand

21. Flowen tightly packed in globose heads; h
subtended bj an Involucre (.f br» ts

22. Perianth dry, papery, inconspicuous, greytah
or bi.i, kivh, Bowen osia

Efiocaulon p. 187
2 2 - i> petaloid, vt-Uow. bhjM
rareh whih il; roots DOI septate

Xyrn p. $67
i\. Flowen not tightly pat ked b globose beat
U M> then the heads not Htbtended b) an iDVOhM K
ol brat is

23 IK vMnmctrual. Nbnnwl; periaudi
• etjiuth rind dry .md u ate4Bte -y***««

Juneun p. 222
25. Flowers not radau) qnm >i»"

•>. each ittbtended (w ! ghmw-Uke bract;
nub absent •>• <,t Kalesoc !>n

t vjHTacrae p- 94
20. Lcawi n..t capanttj (awUfl «U
Mpporung)

-tit t. I n f luiilinsl. teptatc K-I« canab
ible in traawene section); :• ratttn

and us p. 23

24. L a m s WftBOtM (. i..nK,tudin,tI. jja* < '
baftci DOI swoSen, m ring *[»<.

25. Perianth absent ot itfea
26. Lewes m *» rows, equttant; Inflo t ol
1 sad femak
Wl lM,hap. »64
26. Leaves m , ,„ •nrange^t ipimilv.

M equHjtil; nfiot M t|>.»M-d

Ekes
tt. Pirtanth al»wni or .,f « alri or bm(lr>

(
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tl. Pcriamh of 6 scarious segments 28. Flowers radially symmetrical; stamen* 6; rootslock
Juncu* p. 222 a bulb Crinum p. 43

15. Pcrtamli sriwloid and/or petaloid, not of scales <>i 28. Flowers bilalrralh wminrtrti al; Mamrn I: mm-
-.lockacorm Philydrum p. 280



Descriptions

P T E R I D O P H Y T I N A (fcrtu and lent aihw)

Ptem vsitti jn alteration oi nig generation*.

Sporophytes hcrbacroiM. with vatcutar (iafur. rcpro
ilium* In »[Mit<-» ikhu*h Rrv-j- uw to *iiuU, rfioottved
j-jnn[tt|>!nir» (pinilullo lw-.mni{ •iringOnja and
anll»rii«iu

UJOLLACtAE: I genii*

Aioiia: ft %\K-cits: through UwmhaCflQDI iblKW)
!MI>|HI1HJ]I, I vjx*i if» in Itidiii
\ziMa ptmmM R. ftmm tul»p ammtim R. M K

C1 k hrtvki [.A ii»U*vato (Ruxbiirgh ex Griffith] N.ikai,
V pttiutta var. n*£m4Jrt |Ri»xbnrj{h rx (•rilitlh)
tinii4|urtf*t' Fig. 2

KNI umpir. braring nunicrou* rtxil hairv, root
hai« in i>blk]iirl- - <1 J/nupt >>< {3") ML Meim

• hrd. hranihrt unngcd pfaauti
(I)H- whnLr pljnt iippruring dt'llnid or

in ouilmc). up (o 4 <ni Umg btn u»ua)K IF*L

if. I J \ M irtt-TLipping mraKal thr- iiptof
ilu bran '» ii <"Jir, ttbnuK, rarh dmd<d into 2 lobn;
ihr jdaiial (upprT) hilw ihlcl, grrcn and OMaO]
u>inrwh«l reddikh^ borne abnvr ihe w*tr i >.nh f>
trltrt! }M(iilUe ^itan^rd in iirgubi nMO, ihr margin
liyjilmr AIM) - « • ; (heahnUal (kmri I lohr 1

iliii k. UIIM.H1. M 'tiort and hnwd (Irn^th to
ratio ± l.2:l>, in Cdtilaci triih the water on (he

with carritieJ luuallr inhabticd
in I 111 • tai m • aiifcl Til itturgLl )_

IM borne in pain in ihr • tbc hi« Iravr* of

branch™ on older parts of the plani: meKuporanKtal
iportxarp* amaO. each pruducing \
v<ilh I mqra»p<*r; mrfnporci CJM h

hp a

100
tpitrttrjvpa Uigcr. pnxfihinit UP to

rach containing Xt or 64 in

on thr
tnaMulac taiihoui barb*, llirvad-likr,

n ilw iniwr «*HJ.

-miftHHf-* |> <i\ri\\ -MAlri

mi prnnanrnt .unl irmporarv tnUrr. kn
rtc* 11• 1 -1•> <:anal\ jnd punda. 1i rarctv

(0-5 mm> ^

<» r»>; i poniua .4 1 thu.«

hf-n

l»0t^»aiv ,*«ila.M
penrd by *. ) f,<

iir «i ur!*ir *t\*l

otoogen I
k | N h i < M - p , . •««>•

,«iil4ndm-.
d bv dw-M-i

ipp»» ' firt*
'mt-d ».,.

Fo*(cr. k. A HMMph-J< v it <>4

At-IU Urn

""



1SOETACEAE 23

|(O) Plef. Tropical and subtropical Asia: Ban. Bur.

Cey, Ind, Nep, Pak: Ap. As. Bh. Kl. Kt. Mh. Mn. Or, Rj,

Sk, Tn, Tp, Up. Wb.

EQUISETACEAE: 1 genus

Equisetum: 29 species: almost o i snuWiian mainly

in»i tli temperate zone
Haukc. R. A taxonomic monograph i»l ihe KCIHJS

Equuttum Part I, subgenus Hippockaftr. Beihelte zur
Nova Hedwigia 8: 1-123 (1966): part 2, subgenus
Kquiutum. Nova Hedwigia 30: 385-455 (197S).

Excluded: the following are found in the Himalayas
but do not extend to the Indus-Oangctic plain or into
Peninsular India: Equuttum diffusum I). Don;
E. Jtuviatite l-innaeus [£. hm^um Willclcnow];
E. paltutr* Linnaeus; E. ramosUsimum Dcsfontames
subvp ramonssimum

EquuHum mmousttmum Disfontaines Mihsp. Mite

(Roxburgh) Haukc [£ rfriifr Roxburgh 1: tig. 2
Rhizomes »rccping, giving rise to erect stems. Erect

Items jointed, smooth, evergreen. 4-40 cm tall.
2.5^8 mm in diameter, usually freely branched;
grooves 10-32: central hollow half to two-thirds the
diameter of (he stem; Momata in 1 line on each side of
the groove. Branches hollow, ft- lo 10-angk-d; the
lowest internode much shorter than the sheath on the
main stem. I-eaves whorled, scale-like, as many as
grooves, united into a stiealh hehiw. green: teelh of
sheaths breaking off. with narrow scarious border elon-
Ratrd into an arisiate or cuspidate tip. Cones borne at
the Mem lip. consisting of numerous, whorled. peltate
sporangiophore*. Sporangia borne several together
around ihe ..daxial surface «r the sporangiophores.
Spores all alike, overlaid by 2 or 4 spiral bands
(eUters). Gameiophytes unisexual, with cushion-like

bav and lol>rd tin.
Perennial. usuallv found in moist soil. It is essentially

a helophyte and sometimes grows in region* that are
regularly flooded and mav even l>r found in shallow
water. It is often locally dominant and can form exten-
sive stands. The dissemimiles ai<- ywm dispersed in
clumps by wind: local spread is hv itu/omes.

IHell S and E Asia, extending to New Caledonia and

Fiji: Bur. <>y. Ind. Nep: IU Hr. Jk? Rj. Tn. Up.

1SOETACEAE: 1 g e n u s
l*»Ur ± ISO species (there are some higher m»

mates): cosmopolitan
Stem, short, itiber-like. 2- or S-lobed; room forked.

Uaves in a rosette, linear to subulate, each wuh
4 transversely septate, longitudinal gas channels and a
central vascular strand: leal base upooiwhajird. with a
membranous margin and a delicate ligule ,»n thr

adaxial surface where the leaf narrows. Sporangia
develop near the leaf base, embedded, naked or
covered with ihin tissue (velum). Spores polymorphic
or dimorphic, mostly in separate sporangia (mega- and
microsporangia). (iametophyies remain within tlir
spore wall.

Submerged, emergent or seasonally submerged
perennials. Heterosporous: disseminules mega- and
microspores or fertilised megagamctophytes, dis-
persed by water and in mud by iinimals (the feet of
birds, in excreta of earthworms, etc.). Some species
are sensitive indicators of water quality. The stems are
readily eaten by waterfowl and rodents. Srivasiava,
G. K., Pant. D. D. and Shukla. P. K. The O n u s hoeUs
I., in India. American Fern Journal 83(4): 105-119
(1993).

Thirteen endemic species have been described in
India. Most seem to intergrade with each other and
Indian authors do not agree alxxit their specific limits.
I feel thai none have been adequately studied in the
field and have, therefore, listed them circumscribed
under the widespread species /. caTomandfltna giving no
more than (heir published 'diagnostii features'.
1 MIXJM'CI there arc no more than two or three species
with perhaps some hybrids or agamospermous races
and most of these names will later be shown to be no
more than 'paper' species.

ltoetw$ corotmandtHma Linnaeus fil. [/. indica]. G. Konig
ex J E. Smith, /. brathyglnwa A. Braun]: Kig. 3

leaves (5-) 30-60 (-H0) cm long, wilh 4 strong and
several small peripheral fibrous strands; gas channels
with internal hairs. Sporangia orbicular on the outer
side becoming obovnid towards ihe centre, *l—14 mm
in diameter; velum absent. Megaspores white when
dry, grey when wei, di- or polvmoTphi<. (3(H)-)
330-560 (-660) /im in diameter, disully uilxrculate;
tubercles blunt and rounded; the iriradiate ridges
straight and simple. Microspores sometimes rare,
reddish or dull, smooth or rough with papillae or
spines.

Perennial. Usually found al thr edges <>l |n«<U .tnd
lakes. The leaves sprout as the plants become ll<K>ded
and wilhet when ihe waler recedes and substrate dries
out, olteu remaining green for a lew weeks only;
dormant conns survive the drv season. Thev grow soli-
larv or gregarious, in open or dosed vegetation.
1'anigrahi recognised / ht*ttk\g{B%%a a% .> iliuiuti u ik
species.

[Ros/Ten|. Disirihuiiui] uiKertam «h|>«D(lnig on
ihe laxonomic di-lmulaiion eilhei widespread in tropi-
cal Asia, N Australia and N Italy or endemic to the
Indian subcontinent: O y , Ind: Ap. Rh. (.j, Kl. Kt, Mh,
Mp.Or. Rj.Tn. I'fi. Wb.



Fit, S. / 4. whole |ibm (2 iml.

<»•-)-
the

biknjmtmn C Panigrahi
l.ilr /. (tmman/lrlina but Icjnr* 5-10 cm long; whim

covering two-thirds to ihrrr-qwuirt* of (tie- *po
ranRiiim; incjpupoftt 2M>-44fl fun in diunrtrr. wilh
puilulni of almoat eqiud •>'

|Rm/T*Mi|. tiulriiiii- u> India: *lnd: Mp.

ri |>. V. Shrink-
[ >K< / iorumamirUna bin I

25. cm WM&H; iutx ih*
mcgMporo 5KV-5W) jun in , •<,, ,,„

ov*ir. 3-6 mm long, 2-2 !• mm

• l i w i M h

than

I>n|. fjwlcmk

0.D. P w i i d p i
Butkh

Likr f. fafBBWB̂ ifiiw bat nwyAi|>r
• I tiri(((it (J muii ROI f | rhr

iln. 'nurw nt «li*- imiiv, \rUim nwhi.
f ndrmK to Indt* •Iml Up.

/
1) PjiitrK. k
H htJl k a t n UMi«lh lew

velum imriini; 1 hull ihr i|Mtf jjiguil
pom 110 410 îm MI Hiamnci, iht muri ^cnrtally
forming if ruin: megmporangu anl.
2-3 nut) wide..

\-lute-nut toincBi •itwf Mh. Mp.

n>tn lung,

iumiu G k SuvjttUm. D. l> P»W
ri P K. SIIIIUB

1 Efcfl /. fnfiMwan̂ Win.j liut nicR^jHurt vi<lt n-litnU-
tioni on iln- frniui [uri ol the i<i»tj| ur ojilv: irlum

ihaii (hrvr-qiuiini nf (br ipoi'inng'111"
EndoBh totndis •lod Mh.

u ( . K. SO-
.. D

like /.
anlc

IRi>t Tcn|. F.n«irinit 10 India; •Ind: KL

II. K. (kmnuni rt B S. Arr*

/ <nroHdnd//ind but with a lillrd
(S4ab«) biit 1 lot* uiulkn than the orhrr 2)
15-53 cm long: RKiEuporiingu nnulat m otlloaf1

elongate, .1-7 nun king, £-4 mm bread;
••) 28(M'«t JJIII HI dMrnrtrr

pore lubrrtUt tujjc jnd «null %r.l micro-
tpor« 15-44 >un In rfum.

I Irn). Lndrmk tu TmtU. • Ind: Mp,

C a. O i u ct T. M.
I ike /, n m m M M but leatn S-16

iiK-gMpum irtKubir. vrlum tinrrtiin threr^uanrnor
morr oTihe tptmn^u «uri* r, m q p ^ o m Mfi-V*
in ll.Jf.,/tr1 ntfTturphk. ftinr with » I
m«f9ttpor»igM iw*lr lu rhui^.. m

I-Unmw
[RfMr Trtil I India: • In . t |

in long; nif|;A»pnr* rcru nljtr em all uirf

M n Cca«i i \
1 ifcc / WMHRMIUI but le«r» 4-10 m lunf; ncf0"

Ddm luhrmibtr mi fee pnnMrul nufacr «ml rr-
Utr fm (hr <inul ui Hh cowiinf twH><••<'
tm*r .tl ihr ^xwan*. W<*** I«P-W* **"
in dJuimrr. dlmarphk; inrfMpuruHtb o**) tf>l l l f l t U

L5-S.5 mm tn itumiriri
IX- KndrniK u, \tuUm. • Indr K|

C. Putif(i4hi o n h . mui j

/ « M M M M but lewm tmulh
& <«' >"•>«. mrgMporima IIRMM it*ui.
***»" lum «h»nM r«nplfi.

•I the bate, dtbrr, In of ihr



MARSIL.EA.CKAE

but unequal in teg megaspnres 325-430 pm in diame-

i lter; m i l RMporei i t lini.Hc.

(Boa/Ten). Endemfa to India: • i»<i: Kl- Mh

like /. u m w i i i t i n t but fcavea usually le« than
25cm long; velum tncomp* ring half to two-
thinisi; tubercles ei the megatporesconfiueni at tfadi
bases, jiving MM- DO Irregularh branched ridges; megs*
p o m £MM58 M"' to «fiaa*Bten megasporangia oral,
2-6 mm long, 8-2 r' """ Hide.

(Ros/TrnJ. Kndemk to India: • Ind: Ap, Kt.

W f « (wftereute/n < , li (.ru.irt I V Bhanft
Lfltc /. iwniiiii'rfnnViti lacgaiporri trtoorpfik,
IRm Pen] Endcm* to India; *Ind:Rj.

awfaa ffinrir-*- 1 E. Smith U »*>«• D. D. Pant
et G K Srhastava noa J G !• *• S m n l i .
/ m u t f G . Pan igrah l <-i Wi

i ik. ;»JWin/j inn the u ieppo i t i wWi Ae e*

radfatt ridgi in<i 1>)UH beanched, the
tubercka apering; imgaapora 90-640 pn in diirafttir;
OKgaaporangia eloc^ate, ft-t9 mm toog, •»-'-* mm wide

i r u l . M H . K . I . K t i . i : • 11 • * * l a p . !"• E P-

M \K.SII I 1CI \i I feoera

Marttiea I 48 M •'!»'<'1 ' !

t h e wor ld
M creeping or Soaring, rootfngai nodes b

apirafi) rotted whea young, compound; pedoka i<'nW.
mkming In I leaflet*; ksaflett arranged -v,i,tn<- cri

call cachobd. wae. the BMTgta
eodn when growtaf in mm iawlh becoming toothed

wfaeii dry, the vdM wpeaiedj forked
nagia tnckwd aporocarp* borne on Aort ifiUU

arUng from die pedole«« '" *«* •iXlK si>1""1 "( "
Knwiv usual}) found kogdfca ta *e iame ajMracarp;
mega*p«»rr«>M,!iu.v;iiiHi. mnielWB

|uvcr»il^ Mihmn ulM (loating. emerge j
ial PUnu [uireanemci tod

to develop iporocarp* The aj»o«>earp< a»ay remain
viable fm U ihej abo nay germinate aftn

ring through • duck The dhawatauka are ipofo-
,«1 In l»ird»(rtldo«oochor). other aniniaJ*.

In wain and proluhh also in mud •
•in.. d e r r d t o b e a toome In ric< u*d
in in »„., ub wed locally in med rtu

b, [be aborigine, ta Ae

r>dhi)
tlut wort bat M<ii found acceptance; U u n «
monograph] i "f the geaui Mawtfai Ltowj

bergiana BioL • 273-315 (1968); Johnaoa,
D. M 9jrMemadci of the New World ipwifi of Mmniim.
Syttrmatk Botany Monographa 11: 1-87 (1966).

Excluded: MarsUea quadrifolia Unnaeuj is fm|iiciiily
conftwed with othei apeciea bo the Indian literature It
occun In temperate Eunoia md it naturalized In
\ \ n i c i i t .t; in India it fa| c o n f i n e d to t i n ' NVV I l imal . iv . iv
and dod ooi extend rurther toudi in India.

I. Sporocarp stalks arising (mm the petiole well ,»)>•
ils axis, solii.irv oi united above the base (appearing
pafa ed or dichotomoualjf brant bed) (NW i limalaya*)

M. qtwdnfottn

I, Sporocarp stalks ariatag u "i oeai die bate <it the
petiole, free or united below (often in cluatrn bui
ippraring unbranched) (Peninsulai India)

2. Leaflets with peBucid iderenchymatk Intendtial
Mtreala (vktbk when held againM the light)! x i"
i,»ij>s wnli } ill n idic , lateral ribs M. coromandelina

2. Leafiett without pellucid ttreakt; ^>orocarps
smooth or with leat than i, rather (.tint, lateral ribi

3. Sporocarpt almost teniare In lateral vi<^ u t m o s t
ube), disti iKih truncate, with .» dteinci .H1MXI.I1

(dorsal) and frontal furrow M. atgyptiam
3, Sporocarpi longer than bigh (OVBJ <>\ b
shaped), without a dJttfiHi abaxial (donal) ,ni*i
frontal (urrow M. mimtta

Manilta arf^ptta<n Wiildenow \M (mil..

K SL Gupta, AC fendimmit Baker, AC NBMBWMM

K \ i . Gupta iiom. ilU-^.j: f-ig. 1
Plants Dt.n forming: rhtoowiei s lrnder. wir-s, ICJHMI

<(li\ branched, btiernodet iligfady pilose oi
\ cm long on l a n d , Mji tO SO n i l m w. i l i i ;

d e i i v l v p i lose . Pe t io l e s ( 1 - ) 3 ( - 4 ) r m l u n g t in l a n d o i
'I i 5-6 (—10) oji in water. Leaflets wr) variable u-i*r>
(-SO) nun long, 1-80 (-15) broad: awmtrlal leal
with outei oaarghu entire, bilobed, nany4obed, to

i>lv t lenulate; floating lealleis with margins eM
Sporocarp Mattn free, lunpfe, (1!-) S—H (—IS), ariatag
at the base <>i the petiole. Sporocarpa oaaafl) crowded
01 i a i e l \ v i l i t a t v , Kjuare to TTTtilWgiilhM in latetal I

•ometime* adauall] Ighi oi
saddle-shaped, b Idea wfdi a thalkm oi 4
curved vertical groom with the (rental lurraw uawatti
pn sen! and udcti <Ap.unlerl trial)

s i d r , d e i i M ' l v p i l o s e a l t n s t . M I I I I I i t i a t u - ' . I n t m

long. t~8 (~4t MB (Hit V.: rajtbe preacni but often
mdistim t; teeth 2, the aupeiioi one prominent.

Perennial Found in abiaww watei in ieat»nallv
Hooded areai but it can withstand considerable oV
i .mem HMI is KMBcdmei found In <in babita

NW tndta N Bad I Alrka and
Madagav.i [ad GLOr, K|



MAKS1U \< I O

4. M#fuW

b. b ind

tnrnrtw

JIIJM 'I >im wild

urrakt.H. UirnJ »toi «l

ventnl u«iw»nr

< 1 '• mm;

uu a. aqutik pfem (1 CJB>;

f I * aw) with * do»«-*rnir.tl
M n»**«*iMiM >rul
a p*c« of leaf *nh pdhirui

(LB mm) trlih J dunt-

• dnt#*ntiral
(ktttrt); f. «j*wiKJirp vtrwfd frnM the hnni (1,3 mint.

WtlWnmw \'t

nith. null . if>*" name Af coranmnMira N. I „ BI>TIIUII

ITIVJIKII Fig. i

Drtk Me pbat; ibnom* wry fine,
' 'mi* . i'.v,in

Bliform 12) • •>• !•>».
(1,5-) 23 (JO) men U^iK. l.t-ft (-H) mm
prUucid **Vi*n* hvm#ik ttrrikt i4

. mm I « H R . t tcndrr , w i n , utualW K

SyuHKJip* * " l " i

br«> >n d n f * .

inlmn L7S (-4) mm lon| tnm

high, up to I i ir«l

II* toiiftfin IIIK^IV bul|^nf xntl

when fulK rruruir, pritnr whrn \nuu^ KH <IIH^

nphr often *h<if1 r<nrru>n U*[\ IO n itic

of (h* ipororarp; trrih i, pritiniunu, ilic

inn iiMulK itirtvntvard potatfld

rvirtnnjl or pcthi})* K*nctim« juittu.il

thr edge* of *null pimU and buffalo mDoM

• Iv iwampy arew. Wbcn ihr kftM " ' "

the fporiKArp-hrn-tng stem* grow up ̂ ht. HbJ" AI

I \ Bad M.iinu, P. CHmitMUun, intrj-pr. IIK i

lion MHI rpidcrnul Hiidirt of M T H I M

in India. Non Hrdi«i([ta tA{l)- 45i-*tH (I974>.

K O ^ T m l . India, Madafswat Booocm Mwiri

Scnrgal Sucian. Taii/jiiu. tkituixW. Anfnla, Marnibia

Mnd Sooth Africa <n lt-..t \p. KJ, KJ tn, Up,

1 uu..»-in I \f ^nwwni Kolkiil: Fig. 4

An < »»* nifty variable pbutt cinhkm4itv on *! !•"«'•

t and in
ml of ti|< m 2r- * m «

r trich < rrnnUir

Uirtg. Petiole* t-S cm

(-2.750 mm btnarl. in

margin*, in water rniirr. Sporocatp tt
ata, arising onr ano*r thr iMbrr at or nr«r the bue
the leaf stalk, mneiimr* 2-S <-4] umtrd at dM
apiwuorp* tanaQy cttmdfd • •:
\ery tanrty ttUttan, brnadh tP

Uirral ^irw. diti*lK munded. ciliptkal m
tranwrrie iectiotit (?-) V7 mm Utitg. (0.V) 0.*-l-•*

irmi dtkk,«tM D manm mxmM) ntlt*nm ->nd dart
M k i n twHhtr* tHr

( llir apaepcarp: trtili provnttKiil. thr
*h4«m and MuiMrr than the siaprii

IVn itnul in KNKtinoi Jtnrnul Fotfltd In
pool*. M thr edt; *n*\* and diu do aoH "•

IK-UU It tk m m abondant (n trtDpocatih H«HJ« >l
placr* whrt> fbm Utqn? and dente •

W!M. ]i t.m lirium*- kKalh d*.wiiti..-n || WkMtn CO*
« t d e r * b l r o r K a n i r | v ) : -(-nurafpii drwlop at the

water r n r d n .

t(O) T m l TnifieaJ Afrw. ami A«u namnUwd tn

thrNrwWr. VL \|>. \v W, M. CJ. Kl. Kt. 10b

R).Tn, t > V

ft t« a hfehb p tMk > K i n In O I U M •• imrrKtade*

M <pu>4-nf*tuL The lotknrmg Indian <prrie« *rr

ut the aurpuhlr ranaY i* tarUiHMi ,4 M mir

in • i* thafM no more than >

A ftraun
Al M>nila but iftt*ar*rp> not mo*r than 2 mm

to Mnnmar and trtdu *fV1( • I I K ! In K»

Tt»(\i»K
•wdMla IMM



Mnntim gnuiUnla A.
L ,k. \t m,t\ut<t but »p4i«»carpit alinoK round.

i B tiopjl
Lit* At MIKUM bill lr.«\ri ||MMlnltt| niMK w h »

tn j;rini|»t on the i

KiHlrnnc !•• li»li-i •IIMI; 1"

l'( U VPODIACEA£] 1 with

IXtirmwnum nrlh mu(.]: ± 60 sjtn

mih i nil.I it in tropfc •»! Aria
Btr. S V , Triklw • »'•'»'*«•' K- T j x o n o m k ro i*k in

efllH potypotfil Indta —I \h*wm*m

UnL Bullrfin .M tl.r Botanic A I Si i India I*M*)

I3VJ4M (dated M»H,

»IJ* F (BbtOD) tki|>cl»iid

! >. •

v f t u l a r l ) b n m .
« lothcd n< inwigtiUt (0 l»i""«. bfwm

,. d«wl»pinR U ainuwl «j!»iL« im

4lnnRilinlL> .ibnimplr tip t- 1 t g

r ud S < B *i«k. ^HHrtimei S-or rarrh • W»d up
10 n, t,,t,H Mid 5 i m wide; *

uid with tom bran
w io U B

ri dedduowi

bJ j l l iA ™

in
Ihr

II 1.1..tiH,

II in .uii»ltv a rhr»»fih*ir Kru«t»* al ->"
•no . l t t bui «HIW pi*nu iiur ««

pe,, .
The f o m dnrtop .«.h on

P

0* l l« Ic*™; K-n NillNNM

of

The f o m dnrtop J
p,, .1 u wind boi pertapi •!»
mi. .«• lr^nK-nt> nut) 1- dii, •>-mi. .«•

.W.

lod Aft, kl.

I'll M i . \ . f \J [PAWttWAt M

lit.. S. MifTwtPtumpUnptw: wholr pUni (1 -

irrmrnal
than ihe bladr«:

*U bill
l-)ftitnjtc (jtnrniir* «nnu ii

. Up BO 5 HI "i Hg: Jc*Ilrt» toii^ur
Uuiprd, up ing, V 7 . in *«tr. U-Jihrn, k u r
wytniTK-in' . lotmrlr <! (n 4 MMMB, mirjfin rniur. ^pcx
ubrupftv ruundrtl to innuaic ur rrtuir, thnnh
niiu mnjic; vrtru rnx tibtr SfKnngia not a/ranRr.l ,n

Ixil iMMiir mi t-rin* » KTH U on k*f tivur,
Attrrnl rrfttil;u-h «n ihr

mriicr ofthr Iravri; tori *rtiliiMii
Prrmnul I uulh in U wkidi uitl ulinr nurthrv tn

•nsn|(nnt- \rKrutHHi. Iml ixi iMioulh alwt
mbtnd in Ircth. BMnhfll anil
Lite* Ii It B Hm Hktihm MJII<K,

IHrli Wjtm and ItQfkal ><nkirt»of ihr woftd: (>>,
^,MCo.KLMh,Oi

fit, 3 or 4 iprt tr- ii trpkjil tn warm

ihc wnild

B M H N I \ r. .In.. -I 1K-JJIIIK nuuuiMin imiU and •

lr*» I cavrt in 4 ro^iu- . rim, ,1 KHMT-



I'tKKIIUCEAE

ftc. «. \mntuh*m muwfwm, ft. rofnpfrt* leaf (25 cm); b. two

pmn jir. ihr lower <mn ilrritc and

ilun thr upper ofirv oilt-ii bearing I

i nrw pLinit; Irrtilr leaves hurh dividrd.

«Wfc ipi>i JliK'-1 '

nurgiiu til (he fnnlc Icncf tcvfilntr. [Miih wwuin^

ihr tponngij I i-Mi.il in fiam bttw

wr i te and fertile (MKi often ih vrU>p.

sthtitriK*-it. .triiilii W\\>-

fcm floilfaf• p
ino*tK atinujii. 11K- diwcmthi.

»rjtcUti*T fkuub. duprrul (Mr

In mtef <>ra&4*>n« i« ruktrairtl in t

Hr Hi-* < i rd lo be » ***d tn

and nw«' Wtd b ll Bko >i«-«l for

1J«^, R. M. S*mtrniilK» of

IWinonla Vfi. 134-160 7

itr

field*

in

\itwrr clrriW Irjnn «4mpir with or without hn,M\

^*, drli Milling; p -lion.

uuulK mllairfl. l*rimdri abovr (bin brtow; ul

trgntrin* <»( iivuiwr frrtile I r a m irtlh mainin icv.i

only pan of the * i v U» the uritK (<nrrinjt onh thr

rHgr* trf ihr k « n «urtirr

1. I iwrrr rtnik leave* phnnati l> rimded* i g

>n "••nil tlriwfcf mat mftaled, u«ull>

brkiw ttun alMtwi uKtrtuir M^mrm* of

trrnlr Icuvrt wilh margin rrvrtlutr thr

way IU ihr vtrin.rovrfin^ th* *»lmlf lOWM

C.

Cnto^mi ptrridmd- I < " • « * •

p
tlmrl .»iifi ihu 1 mtUtrd.

Abovtr than bcUrn. S t r h k k a w * o f t « i wn I, fa •<»

|jtni\, (tnullv (fujtitu;. r j irK ndHHCf|Cd CM >-inrT|^TIt,

Ihr liwcr ntto I iilrf) btO I ***"*•

drluir in MMHae; thr upper **rrilr tcavn pinnaithri.

1 w ui >tv |ntnuir. tirtuir u* triangulv i«

mitlmr, nitli Uikj*l ulnnuiu: tcftnrriu, wtwii lih'idnl

utualK hrctxning tamgi .1*- h m t rn

l-S (of 4) time* pinnair: ili<- r .^ijfin* *A ihr

ullinutr M-gincnti irxJute mih p*tl nt (hr H<I> ID

IKJI ponkxi unr<Mr'

Annual. I 'MUIU fin- floatinK hut *ii«nriinio WOK d

TO \Ut %ubMi'Mr Fvvuiui »•> fob pt.«nd%. wain lmrr^

«ad Cfcc UcUU. In l i tdu I mttfm i<n< m m r widch

tribtiiHt ihjin |HTt't«iu*h thodgfal and i >|'v

n lahMrnOfird u C tiUJktnWn H «W

conJiiui.M m a n | t» H »« whether C nmut*

and C ptfndo*dt% arr diutnt t tprv »e» « |

b, apical (wit <* a (rmtr Iraf (9 «M

pW* fttMN (feu 41 .w l .4 ^ r m U a kitOt Waf « <">



2fl

|G Plc/(Epti/Hjp>t. ^ 1 ' " " " throughout the tn

and ufatreploi iwiulk ron*Hlcr*d »o br native •« ihc

OtdWbnl --Bi.it. Hi" l.-i..-ln«fc<A«.

Qp«Mlin«*aik<nidniliiiiiwt»i BWOgntart *•« 7

I'rtiuk* bniK anddrnifcr. not Inflated, uwiJh bnwt

c« at thr baxr. Su n\r ir.nr* •ttfamctged, Bowing or

«nn K in i m 2 or 5 timr* {Anna*-, i»»- uliinuw l<"-«i

Mfmcoo Bnoi » obtoof, twpffloM « m angular.
ilr Icaw* H (-5) "me* pimuir; ihr ultimate iq f

menu rUm(p«r, tip to ± 4 cro long and 0.2 cm wiH.: the

.4 the raMUre lAkMK *cRinoits l J

theirin I* ***
Annual or prrhap« MueUOCi [^rfiifiwl I *

bond in ticniiMiciUor •cmH*"nwn«'in >«*« '"

rvoin nd u n U h n *o in rto Befch wd tei nua
v^rutci i Often itrwin

btii wmrtliBW becoming
I*>. fluting pU"t« «ttme»

cinah artJ dttl lir* It I* *.u>«-umr» took«) »» J vrK-

I'"1-

tJic

((©1? Plc/Hyp/(Tcn)|. P*nlltlfA
: An. A*. Bh. tl^ Co, Kl. Kl, Or. Rj. I I'

SALVINtACLAE: I g*n>!»
»-•! | i,-, t 10 mctafc |t»i» b^fcrt* iluou«li introduc-
*mut 4IHH-< cowwpolUwi. *h«n. « r̂ nftcMU

Su-m. I'.. '«T f«rt«J. »">'....I '
inwhorb f o f d « « « « ^ n g Md I

i8 k»vrt phoio^nAefc r,.t.,-

i a b l c h«« on

iwnicd k * r , no* pi * « * • l l f l H s t l n u l ' < l "
fiUmcntou. ^n i i *» l . w h ^ bew •' «r ik i^ ' « ^
hi-, SporoctqH bonic on n . - l -

m«,u of - i h c n c ^ .TFajwWH^ «P**"x " I"
S l o p e d h.M prod ig up •*' « m««Mp««lto.

g ( mc|*f«<- Kwpomngti
a r i H ^ .H|1M,,iK....mr..,nsm«..nf->

, t l J lh M inn,

hwhalii dmriop binidc I .|wfe*.

MKJi m

M

I IHII fVnttuular India

0« the

n,M

above, cuch ilicii brndinff outwards below
jn<l jotufng ab*>vr (thr wfmlr looking like an egg
healer) C MoJnia
1, lUin on thr ariaxial wjrfvtcr of thr IliMUing Ifavr*
unUxitUn (em t, unUmnt-hr-fl and multuclluUr)

1.1Uu* OB (he JM<^*"I turfacr of the IU>ating leave*
«oliur>, kdimnnl WttlMUl HI) uWlWI [Mltnn OH >hi-

in
2. lUir% on ihr
in mil* of 3 of 1. tin- lufta thru rlrarly
raw ilang dw •

Soh*me otcmthki RnxUiry,i\ Fig. H
l ikr 5 mnlttla\m\ vri> iniu li MiuDrr. Botillg I-

1-1 M cm wide; the .KIJVIHI I 01 ihr Rotting
bearing timplr hair»: hair* unlu.iiu )ml mi

FH.. f. Sahmmm mU-Ma a, >.liuW jiUni in VittirH1 <it

pha*r (1 «m(: b. *tK4r pljtn la ttpm' ••» 'olnncrr' phur
(I cm);*. Mib*nrn|cd trml with «purarwp« (X im|, d. n*i

" f t tm ihr »dnut wrfwr «f * Ouattî t >nf (0.S mm)
£ mnibl*: e. Aw trktramn on the «duitl urn



M) ACAN IHAr I

cellular, traaapareot, •cauered widwm any obvioui
pattern OB the Kttfaoe. Sporocarpi unknown.

IViemucti or pel haps annual. This Ipedei is I
poorlv known .mil would appear 10 he rather rare.

{{©?) Pie). Perhaps estdemk t<> M\aumar and M
India: BOB? BttT, I ml: As, Bh. Mg.Ma.Or, \V1>.

moiesta Mn< licit; Fij;. B

The ma in s tem b'JgJUCUfa c a s i h . hut W often up t'>

30 cm long . Float ing leaves 1-1 (-<>) ( in b a g , l-'» an

Wide, flat in o p e n w.itei becoming fo lded i nwa ids

when in a closed mac the adaxial turface with
complex haiis; hairs iiiuiiiaxillary at the base dividing
into 4 unia\il!.u\ fil.tnicni-. kbowe, each then bending
outwards below and joining tbovc u)i<' whole looking
like an r%% beater); die base green, the apical
filaments transparent. Sporo<:arp» born on tub-
Hinged leaves. ± glohoM', nsuallv lcs>. th.tn 1 inin

long, up to ">r> produced in ^ torn ,ii<m^ i legnent,
the first 2 or 3 wish Rucrcttponuigia, the rvmaii
with rakrtMporangia.

J. Fret* Boating in a wide VBriet] ui .ir.|u.itK

ii This tpeciet is uataSj conaklered to he a
hybrid between iwo S Amerkatn s|x-«jev li s ["ws be«
m bjgfa nun is and in.iv farm f&y targe si..
In m.uiv parti <>i India, particulartj En Ketala, h

verj icrloiM DCM. li is iixiav controlled by a ** American

btcd e C^rttk^gotu limgniarii HostM lie AbbMi, & A and

Nipaney, V. C Woridi' (sic) wont weed (Sahinia) —

laapad and utilization, Internationa] l.

Dis t i ihdtois . Dehradun i - \ . 1-118 (199S) this book

doe* not live up to its t ide.

{PI brid,UM native in S America,

naturaftaed ba Old World tropit
J ± l « 6 0 . Ki lu IMS.),

SPKRMATOPHYTIN A

Plant! reproducing eda
ovtdi

v

MAGNOLIOPSIDA VNdOSPOtMAl

Ondei en kited la aa fcorj uaoafi) < rowned >•

• My1' adhei
Itij4 10 the siiytna Kei tili/ation affected l>\

tabe,

\ t AN 1 HA< 1 \1

Herhi <>< ihi
limni oi

lobed. Petals uinted below, i n Mobed m IMppcirt
Scamem Sot i. < fMrior, Mocohv; ovutet - of
more in <-.»< h locvlua, prodaced im hookVUke projee-
( i o n s u e n n . K t i l . i ) , i n i i t A 1 v .dved ,

I'1- iconcerninggeneru delimi-
tation in tins ijitnilv which it reflected in the ^nonymy.
1 have taken ; ,i in thr old. IMC

Excluded: Acanthus Umfolius Lfanaettt is .i wood)
perennial wtth ipfe) margined leaves, which powi '"
b u t kivh watei in many;. Apa , l n , | ln the tid.tl

tal nutrdi
Fhe following (bund t» nioin

or damp pii. IJ(- ,,,,! , , tn' wetland
plains: Asyttasia gangrtu, : \mii
\.\. MmuwUtM \Vt̂ ln Urm»^ruf>hi3 dura

taderaoa // /nrf« (Val
rrprnx S>

1. sf.uii'iiv ; (tometimei 2 with fei hen and
•!i. .inther ac t M parafid.

without taiWike append *dj

l, Stan* ...{h wit]
nit; and

- with l or ! r « v
5>iMlt.m, cup-ahaped wn»

and with »rartotij i ^m

Hygntphttt -.la*'

•

Ptmnimm ttu*.
fiutiha | .ihlv

• homomorphh ihapk -»IMJ

"" ^nl» pinnatrh dtv

< firoenta
Inflorex
llov

.U uauaH
•

•

< the
iraiw ai if

at the tnune lei

•

... !.ul*-

man*



ACANTHACEAE

trial plants. Flowers eMOUBOpWVw* Wfy
incompatible. The disseminules are relatively heavy
Keds a< iivrl> eje« «ed fmm the I apsulOl Mail) art liou-
bleaome weedi in rke Oetdi ami in ifrigadoii and
drainage din bet; others are used in medfa inc to India
and m e n ] apeda •*"<• cutdnaed as decorative aquar-
him pUnu MMM ipedes aw verj pm** and there »s
considerable ttsonomfc contusion, rhii .mount is
superficial and IMM based on critical work; *e ml*-
HygrophUeae is very m.ul. in need ..f revision.

enudhaven, C. P. H« '^ '«"" T O « • » • «
GmfaniW BuUetio oi the Botanical w .e ty of India
10(2): 2ZS-223 (dated 1968, pwtiMahwl iw*9).

Excluded the following tpcda ma) sometimes
be found ... damp « daces bui the) arc DM
Considered 10 DC wetland planW Hygruph.la trrrta

i Burman) Hochfeutaa [H. » « « J BUwe,

RutlUn MdM N 1 Bunnan, 2^«a««»«i«fti ( V I J»
i » kunCtt]; »• i»«w« Nees: t l n d : / / . phlomo,da

N e r v »Bui • I n d ; / / . thuvitetii ( B r n i h a m ) l U n u

[CMamalM tkmmtmk BentfaMB, lUmimlhwt ihmtmM
(Bentham) I iven]; •Cey.

, h l . following I. confined » lh« H.nu.layas:
//. ptfithn I I Vri.l. emadtewn [CaNlMfBM

fn/Kt/Ut Bentham ex C » CtartteJ.
!,„• foOowittl »« |..ol.l«-n...., //• » * * « • *

(Ne, madhaven [Cawtorf*— " T i ™ ; ' ' !v

T.Andenon W t

in

LPtanawkh hard and tba«n aadOary

LPIantiiwidMmtapteei
J. Rower, M, dSaoete, !..,......< wmteal iptkec.
bractanot like foHage learn, o*«e I i»'t«il.». >"

4noJuaodo*eriappla| ,. , "
J. H..w,,v „, ..x,ll..» .l.w.-.,..t a-f tonolian- . . . I.-..I
•dkbiBCiileaf<tt1be, not overlapping

S. Blades oi b«ci « ""bmeiied l e « « plnnatg
dMded into Uneai ie«»eniao. ,m.n.u.i.d; I.I.,.I.S

tfemefiemle«^pta«**»*i jtbedjmtaa.
u k l ical and awafbt. rather imaU

4. Sepak Uneai witfc I"""-'1'- • ' • ' - ; V l 1 ' '•"'Td»TWi
lV,MKhm-.n.1.-1l.-nni.Mur >

vT..1M,l.Ml.w,l rmeR

Be«er« or flower daawi) hno

(li.ui one and a h.ilt titties as long as wide;
stenu and leave* densely clothed in

long and short glandular hairs; floWCTI often
v PIII:IIV or 1 or $ in .i i luster / / . difformit

3. Blades til lower or rabtnerged leaves simple and
entire; Martfn <<i emergeni leaves rimplf and endre;
M'iiii.it u!a lung and curved, mostly hooked

6. St.imctiN 'J with fertile anthers, die adaxial (upper)
pair reduced t<> minute leeih; flowers usually in
dense UT iinn.il spikes with imhricate bracu

H.

Leal Made •...«•.«<•"< • ibtendU»«

6. Stamens 4 wiLh fertile anthers; (lowers usually in
axillary clusters or solitar) in leaf axils, if in terminal
•)Otes t l u n ipikes b l l e m i p t c d t n l im .mil il»- h r .n i s

MM imbricate

7. Sepal luhe splil to tun more tlwm iwo-thinK.

leaves sub tend ing d ie flowers OI .i\i11..f\ Mown i Itiv

ters .ill leaf-like and l o o g a ih.ni tin Bowenj Ments

UMl.tlK < it < I / / . iftuitlnrtllrth

7. Sepal tulx' spin .tlmoM to ihr base, tmnh more
ili.in two-ihirds; leaves subtending the flowers or
axillary flowei i lusters Ic.it-hkr and longer than the
(lowers oulv .it tin1 h.tsr ol the inMoiescence,
tx-t tuning shorter and bract-like above; Menu
iisii.ilK creeping B \erpytkum

balxamtca I l.iuttacus HI.) Bafinraquc
aahaaijca (I innaeus fit.) Bentham

( B < l.ukr, Adenmma thymui Nee», Cardanlhrta i-rttmt

tula (Neea) IVniti.im e x C B.Cbrke): Fig. 9
Stems up to 50 (-HIM cm Mil. branched, when *ub-

saerged vwoOen .m<t glabrous with Mabrid nodes,
when emergent densely coveinl with short, ± equally
long, gtmdttktt hairs. Leaves itioMk doCUWjate, srmsilr
>>i Bhord) JM th.laic; petiole up to 1.5 cm long; blades
M base of "ptem <>i wbuierged, phmatetj dMded into
dnpkc oi branched llneai segments or pinnatifid,
iisn.tih glabrous, up K> to an long; blades on
emergent s tem simple, bmceolate, S-€ can i°njr.
0.5-2.5 cm wide, denser) dodied la si»"ii. ± equally
long nl.tiidnLit baars, base cunease, margin* MI mi

acute Flowers astiDary, in dusters •>) 2-5. tarcK
v bracts ekmgate-elUpdcal to ohowite ± -I mm

long; bracteoles like bracts but MH.IIICI, ± 5.5 mm
l i m y ; S e p a l t u b e u i n i j i i . i l h '> l<>tx- ( i , . I K 1 l o n g e s t l o b e

h i n - . i i - l a m i n l . i t t . | i i 7 t m l o n ^ P e t a l s ( " i i p l -

violet; petal IOIH- ± i mm l ong: p e t a l lobes up !<• I a n a

lony;. .td.ixial (uppr t i Itp glabreacent, dilate, sHt.
,i< mi Si.iim n filaments in 2 pairs, 1 p.m I | mm
long, iln- (iihci pah i i mm long; andtert unequal,

t 1 "mi long, the other paai I I 1 BUB long
linear-otiion^, t it BUB lonv;. hair) Si

nuaseraus, ± 0.4 asm long, ± 3 mm m dnani
ii.i nn t i i iK n i a J g h c



ACANTHACEAt

U0>?

Pic f, Htpvftai* Wwwrn: 4. boat<rf plant (I cm), b. »ub-

mrr^ril lr.it il im : nfd petal uibe {2 mm): d,

tube tS tumi.r. rtpwilr with w-rd* (1 mini

Annual or D t m o U In thalkm water, m n>

d bfiMK ferijiti m• <•• Kfouud bfiMKraMne* ferijfpitaacM

rice HrkU. A wt i antnulk plani apparrnth

la luh when gram »» aquaria. K

HjgnfktlM balt*m*ta (lJj»n. 1.1 I
Fiacbcl .\f|tu PUnu 83(3): ( )

11 ;r re-i I frlii End .Sri

Slr.Hu •(«v •In-f. Ki. K». Mh. T

1 »U[Mtatf
trtflma (Rnxhiiruli c « , K Hamilton <•». Vnitfi or

N r « . Sfnmtmm trifltx* 1 Rti\l>iirj|h *» Sm) I > KiinUr I

t W w w i bui led b U n «.i •HIIIIMHIII M^OM

(tutxrndtng Howct* « Mo* i r n) rdtpiifal to

owncwdymwr l lun onr ind a half timn H kiftg u

wkk-: nnrnipni Hrmi and le»r» 4* ,| l t )

loaf anil Jiori ffUodulai hair* Ikmrr* o4lrn «ultun
lAt> 1 InsertIX 2 • * 1 II)

Pcrrnmal or pcrhapt *omrtime* annual U«i

{ound in •balkm walrr wlwrr U may be bouaoHWHrd

or MranttinR wn thr turfacv. A »r> pupular aquar-

ium ptani. ^

) r p / c n | . Proh>bty imrtcmli i.> [|tr avthera
part uf IIHIUI, thfonflBeiM. fottit.i!i/r*l 111 (I

• B-in. •Bui. • lr*H •%,., , . \ v Hh • KI I p.

y p hrmn S i prmadhwran
i»Hl) R. Br<mtt K \ . , - , .

ftl.t F HantiJton nl R CUrkp,

nnr]:Fin. 11
StCTt ) * * » t V-«l mi ull. hf»m r.. <l

TOirrflcni p«m hull s , t r M . f)JlM i j j^e, nu»*ih A

««r, *rwlr or newry n; IraT hUdn of rmrnrrnt ttam

longw^iHptkal. wmplc. l-f> < m h

^-8o1m wirff. (^Hubr arul ^mirtirrM-* aK

^ . i r r r a c w r m M r n,»ri .,)

V& \ S-6 (-If) cm long. « mipwd
.it the »u*r *trn in ftulc; btacu in < caoaa. bnwUy«««»

[ ' •»•*-* mm k ^ . gUhroiM, gUmh.Ur ^..-1 M
4rt . « u - bnwIK HUptk .1 V4 mm

f ± fqual. 4-5 mm WKig, t O.fl „„„

-u««iualr » U T . hainr. Pttaii piirr.W

: prul tube funneUhapcd. t 4 mm Uw»«, vrlL*

, hairy ^itJnn; ahuia) (town I prta! lt|. 1 ! rtun

• Mr H mra



ACANTHACEAV

Vt mm); t, ofMife t*hr <* mm);
«!r «M (mciroln 11 mm): c.
fiwnt«-Ui*, «nh *qab (*mm) mm).

4.

(upper) uttben i > I "'»»
d S T l lip e r T*p«»l*» l i n R . b-6

Senk .ir> -:* M ± M
. trUnM lll.i

Ann..
. | | i o m i u g u « * n r l t e M >

i , , , Hrll ProtMbl] Bftdook u> Uw: Indbn «ib-
• » • . i :An.A| j .M».<:>.Si . In

unitf. J*r4lg*lL
* w n p . anrt r k t f ie ld* .

Ik-ntlumn'' tclF«-12
like / / h+famx* IHJI »««* * n d ' r I > N

bccomiii| l t m J " 1 1 '
lipex 1.1

g •bow lh«n

oftm borne oti bu «l"*n H**^

Pmlulih tiwiid in •hilto* *•«" or In *«

1(0) H y p / T m i l lHli BndeDdt
*!nd Ki.Mh.Tn. lip-

to

HrniDiulu

pvhjxtma [KoabatgbJ I Ami. rvtm
| Hrmtdrlphn puiytptrma (Roxbnr^) Nrt». HrmtdrtfAu

patytprrmil \M < \h\sinu\YK.\n rl HIMI.1V] KI^; 13

Stem* crrrping JH<1 OOOting •" IHMI<^, nccndillQ n
t. brwchtd, MMO (-KHD om ul>. when

nut niilnr.iMv MoOctL

i i tmuh >i.itl<d. tuiuilh

nbiong. with r n d i c rn*irg^W> U i B ^ i bjtgM

crh crvd o a c n cmrrgftti I' i wQl '•>

%uLkrd, jjlalutnis of pubdernt , rtll|Hi*jl tet ii

r l l ip i J i 1-4 < in king, with emtrc m a r i n a
iimstK in <liv«itn i iritditi.il spiL«"» . . . . .IMI.n.tlK III H i -

lary c l m t c n or wil i t4n in \\\t xkWt nl Ir^it-liki

tp i l ir t t lr t iw, utihitii; Di i i l i i u i i i i ii|i m IS I ID IIHIR.

brtuulU c l l tp l ira l . 0 . 6 - ] cm Long p u b r t c e n l ,

nbrit j t ir ttrmtrttlr? U n r r o U i r t'i ltd<

iirjirlv 4t l o n g Ml the W | M I * V | i a l t 'i. l l ir U«l«» Inir.u

with c i l iatr uMiHin* f r u h bhaE nr *»tut«, pubcaoent ,

up in t 12 OUn I'nikj. p i l M e i ' ivi.d • l u m r i l ip

gJsbiuu) Sonwni '. - with irrnlr iDtbcn;
(upprr) filament*Hitb an <*pfjcridjnr iim.ni!* ih«
thr iwtiixul iiip|kru t u n i n g mhiccd 10 BBjaUW

tm. II. ttiftwfiktlm ptMHmufU* M. pan .if inll<

• I .mi l>, iiprrtrd peu] mbc {4 romi r. wpjilt (4 mmi,

• l*uk urtih 1 vfthv rrntuwed (



ACASTH\( .1 u

a. habit (I <mj. h,

(g mm); d, <jpwlr mrh t

Flti. IS.

lube (* mntK t
2 mml.

11 narrow, up «• IA mm long. Nrrds 15-25; rctinai-
uij ii.u.i. i k n d u • a d o m t d

Perennial <n pcrha|» I.I»-U —"-—* Found in
manhv pU*«. rlrjinv temporary pooh JIMJ in riowl)
ITHAIIIK *J in in Mnmm and raiiob,

| t O ) > H y p \ K ; IIKII.. t o Indochina bttrodMo
rttiWttltr.l in w.mr H.iirnri pMfttoJ N .\nini

tod, Nrp, J^A; Ap, A», Bh, IH. C ,̂ Kt, Mh, Mp, ft,
RJ.fp.Wb. 0-1200 m

I

(K lUmilum) Sec*
Wight, //. «i.n/r>/i* (Van!) Neev //

nan R. Ik«< 14
«OOMTM1

. 1 IU . .1 inorr tall, anial pam imtalK hain I.

l -n. . i j ir ( petiole up <<• "i.5 an kmg; bladrt
Itmrulair lo rUiptkatomir or o t m w r . $.5-4 .
kmK I - W tm wide, base rikutulni nr utrniwtr,

»>• lo MMnrwhat encmur, up* ohlUir ~
>

n-jlr-tikr. b fun^i r (n iibomr. i-9 mm mn,
brwirf>tn like Iwicto bui wdUrt. 4-* mm long Scnk
19 mm kmf(. ihr lowrr quiuin to third unMrd bvlow.

• IK Vlobrti tVub whhc K.tti pinV I...
«ttl luhr it-»mm Um%; MUXUI <upp.

»er) lip ± v» mm kmg, gtwdulai bail)
Stamen OLuwmtt b I tM.u, I JUII J-W mm
Mba p«)t SJJ-fl mm fanp auhen uoeqaal, I
IJW mm kxW. tbr <nhrr p«.
linc4î ihU>iiK, (ottHcT ihin the vpj

b. 0.7-J J miit in dtuwin; rctiiwub l
curved;

U prrh«p> HMnrtimn jrtniul In
*" In "MM** habitau ami R

ttm 11 H often R n v w i o i w and hmni dri«r »n«le-
ipccla .litmpt. h h ,,U*k iprcic wiUi l
ll.u. and afcMM RUbtOU* tram in •« r coodiiioni and
•hort, roufHlcd. my bak> onn in d»̂  raoditkmt, In

MOffa plaoti --.h IVHJ ,-thf.iicaJ
lca*r* JO.I braiu md drrpK tIKtdrd *ful lubt^ air
cjikd // wAn>£«; iritik ptasM vW ^IT»
and bracu and ahofiK dmdciJ «*|MI tub
W. ofaMte. A» there air to m-ms inn innrtjan st

inewporate then all into U f»Wn ddi
Lion*] .j .•.••*«* Fwipn,, I bwacw wd R *****

Midi A

^p ( c u » t R . a i . w , idd-
• Hyp/Tcn|, N and SE A«* &u. .1 v , .

: An. Ap. W, Kt. Mh. Mp. 1,,

»• • M

b hint 15 mm), i. nptaad
J luhr H mmi

I I <•—>.

tub* n mm), it.



ACANTHAtlEAE

t r .

l | l l > t '

* H«ni1««i) M, R '< S M AlmriiLi

T,

BH «,»(« 1 « o, BOW

Sthwn«J*ci> Heine].

...

4aiif«
wl,n,»u,n wl,n, arriJ. »-« om «

lobr Uncar-Um I obtt

2 S

''f>

b.
Found la

M U btt *<"l"V *K*rp (ptilfv it ĥ n Hiuii III |)iu|K-tllc-i
Mil] i\ tivil IQCAUJI I'M d 'it ilir iiniin «rinul
wan and for ilropvv. Srrd v»!<l dimmni ulh in
markcti.

p/Tcnl. S and SE A»ia: Ban. Ccy, btd
Pik: A3. Mt. f .|, Co, KJ. Ki. 1^, Rj. Tn. Up, Wl». 0-700 m.

xrfrrlia ..Nrr.l f, A...

orth. mut /'Ai>ifWim vrfnUum Ncrt, ftygnpkitii %h*kw

T. A s t d e n o o ] : Hn )*>
h e n «>tt|>uLj( and nifrting 4t IKKICI, wiih

oiu a«.rnditig or e n d llowcr-tmring *ht«Hi;
ttmM Iwarn l ied. oAefl MDOd) 01 • * « Bfce, D01 DM

.(lil«. m d e n when auhfloriRrd. mudtv nljthjou-
lioou i m u l k umplr up to ± 25 r m tall

inii iLviuiN kw. umukliv dcn*rK dodbed in wtdtWi Hair*
•bow ^utxnrrgcd lr*vr* utuuilv d^tirh ilv M , | L , , I

pctlok 0J-1.S (-2.5) cm tang: Wwk-t of mbMH^w)
. .-• rl l ipiK^l in tfhUxiK 01 I <r. up to 1 S I m

and + V! i tn wtdc. uuuliv nl j imm*. *»tth rnt i r r
bl !• gnu buwuflCBitta w itfeorit)

liuii r<>lj(r tn f Ilipdral or OfMe, 1-2 (-4) < in
nund) gtabfOWU mcMitv pt ihrwrnl. with

h. flfwrnriK tbtKM (I i n ) , i, |H-MI ml * >irwrd fnwn thr ttrfr

<Y mm t. <!, qftrned pruJ tuhr i I mml, r. «rp*k «.u|i

nlo and brwt ('£ mm I



\« \ \ i nAI i \t

while hairs and >hort gkuiduLii IIAUV margin* rni
Flowers nioHtlv in diitiiu t trnnui u ili<- Iwgin-
ninj{ <•! trie itiMrimg period dcit-lnping totiurilv m m

d o M f l •<) 'li«" ndb 'ii li-jl-|jkr bracts;
iiuriiuplcfi liclo*. Itrt iiiuinu iU-n*r

\liAi\\ Ic.il-likr in Plttptiral, 0 "•-] < rn l<«liii, pinlw-Mriit

uitli )oni( ntiiif liair•> .uui •.tn.ji ^KnutuLu h.tui,

rate oti|\ ,it I)M- njt td ih< iiirLt- BffMdeofel

hue to linear, ± a» lung a» the «rpaU S divKled
to thr bam-, thr ! I Uneai i

4.5 mm Jung. Pf-uU Infill'•
li)fig. pubetreni; aUaxial (Urwrr) lip t 4 mm long, ibe
p^Uic bright blur with *hui»h •HrUingi, glabrous.
sumen* 4r all with fertile anthen, aotben deep purple
to black, the adaxial (upper) pair ± 7 mm long, the
abaxtal flowrr) pair t 4 mm king, trim narrow,
± <i mm long. Seed* lit-lit. rnirui ul-a hand, lender
andcunrd

Prtrnnul Ln nunhv pUtet. dijtiii^, HHIHW) ]KH.>II

and in \Jnv»rv mowing »*nn in Mrcum MMlrlwn It hi
way plastic specie* During and tbortlv after ilu
mnntoun n i* ptwuiAir with Urguh jdrmwt orbicuiar,

h .is. v rhit phase i» dark |j'
devrlirp* some Mowers in [he Jill* of Iral )ik<

it (i4t iMren named If. urpyll* var. fcodbrmnjj
i <i Q «TM-d» winter as the water i efcdrt Uir
thooti tketomc up*%hl with luinmrr, shpfth/ prtHiiaie
df tewile lra**-«, ciwewd with whituh batrm am] iirsrl-
oping fluwcn in trrmni.il ^jtikr», the whute plant

whitMb-grrrn and looks wery unlike ihe wet
mptimi In tajmhtn h t^ • >«ten kicalb dominant

along dir banki <•) Mrrams and riven.
fTrn Mel| Endemu to l'> i>intuUi India: *\n,\

Ki. Mp. Rj.

Jtutidm [AdketoU put pa tie, RmMiuUnm, RmitUim*

• nut . hfkottHm. Xiwteha, Rhapkuttnpvt*\ }

C

etirt RaMOM 10 tTOpka) irguMt* of thr
C n h u n Vktortai 4 u l^lnnniium «nd infr*-

frnefk cUuihc jm.ti <t fuiitnm Km Bulletin 4S{4):
VH-624 (I'WH) 1 : | I AHirfbbfMA/piMiWilM .
N « o ykrtiVw 4i^iud WU :,!. . Bulbtta ^

Botanical Sur%ev ol India 5O(I-4|: 126-133 {dated
IM» piiM I9Mp

Excluded, the ri>IL<»wing ITIJI Hjfnrtiine* br Inumi it<
damp or mobt \A*r\ bui ihr* itr not conu-'
be wetland phnis > * m i KIIIIM l i n t u e t » . /
| G H6n% rx RovtHtrgh (Ob

. -i / nmfUx D DOII

v, fl. TMfitfiuuHjrnAm.t (J. (. k..nt(t e*
Nee< var. frpitmin i Nr«-») tUi/MU ]. hn 17
ntiiUnt,, l a , l ( i n W J ) ,

M the Intorr node*, itrrls bnw»thcd tbavt, »i(H"
'"Ull,gTirjOWd.gW>rrKW<W*,ll j l r * ,tm

directed hair*, Urnn ihorth pniolate; bUdrt
. 'l:|Hicidtuot4ongi.H <»*- -r, f (_H| , m fang,Up

* 2 rm wide, margin entire, aftam •-»«•
.ded at thr ape»; cyuorith* aiWng fnmi the inM-it-

1 20 jun lung, tnikmsceme • umplr ijiikr, 2-6
(-44) "" I MK. FVMCTI pairrd j«t iwtdn. r * h Mibwiwied
by I br* twatteoiet; hrartk and braitrnle* altke,

.r i., itnrAt+Mtfn^ at (pachnUi, ,,,, lo t 7 mm
t I mm wide, gbfarmn i|>(- nur^in

MB. Sepal lobe* 4 laqrr and 1 rrtJiKctl linrat.
± ft mm Lung. ± 1 mm wide. gUI«.«u or neaih «". tbe
mvghi MUKHII Priak prnk or purp(»ltppJni, 6>« mm
Umg. tubtdai bekiw. 2-lij^rd. ibr «tnial (upper) Hp
UulbntK S-l^bed. the a h u u ) i lwrr) lip Vlol
Stamem 2T UirialK Mtarhrd at thr muar*, jotnol to
petal iul>»- aJboic the mitldle. ttutunixlr*
hlamtnu united in ptkw b* a membraw « <
anthen £4octibi w* 3-bmlar. the

| ft R
1/ prptmdn (Nrc«) T, Andenon, Ho*iWi«n*

), d, hnnr<Jr 4t



each with a taiUikc appiudair N" tank-to,,. Katei
eoatpfa nous, , u | . 4 ¥ - , l will. 2, 3 or 5 tobet Owy
jflabtouv (:.tl>sHlr tMxded. ± 7 mm bog. ±
«1abrouv ,h«- hmv, ,...,, M--..I.'. - l « l !

± a quarter of Id length. Seed! supported by r

A M S M A ' I A i ! W

4 . I > e a f b l a d e s I x - a r i i i ^ M e t t a t C b a i t s , s a g i t t a t e , w i t h

base deeply (obed; upper Rowen male; nadeti
•WOllen, with 2 buenl gas-filled chambers

Ijmnophyton

Perennial oi MHMIL In wet and ; .) .K<V.H

theedgesot "•* •""' m l l i r " ' ' ^ '
l K l i. ,w (<l,mK

and waate places aftei the inontooa E-We..nR at.. ,
,1,,-Knns. Hants with small -mults!, leave* are h

|UM one tavon. . M

M, [ndta to Indochin* Baa, Cey, ted, Nep,

Pafc \ p . Wi. n i . K i . Mh. Rj. if

ACORAC1 \i lee \9A* ' v)

w ISMA rACEAE: 11 genera
Annual m p.-t.-nnial LOWI b.is.il
differentiated int.. petiole and Made
.in<\ Mhrnetged; adnH kawa occa«tonaHy
UMUIIV with pedok and bawl

nrnv , , t N S . f r c e .

nutteu or in

oMhin Indta M
>*. (a^^fata Wlthertng: A- ««*"*• CO

l . tnt l , , . .

Whotltd: mmefM

1 . hrfter«cen« M l V * ^ ; s

ndked, Hhortod « not; MMnena 6 « note

•Mag oodi oudtoe)
g b«di ehto

ll.UK-ii. : -k-lik«-

M,llri» fUu-nr.l. whru . ^ him, ^

,d flattened

bocbicular,
eMpdcal lo

Caldena: %-4 ipedec CHd VVoild
Leaves Mbeaierged or floating, rarely emergent; petfr

i,lcs tr.IIIV\< ss<-U scpialc: leaf b l a d e s d l i p m a l t ob toad lv

ovate <>i suborbiciilai; base tnfflcttc to deeptf cwdaat
with broad lobes; lips acute or rounded to obftiar.
IiiSloKStence A pyiamulal paskle, with whorls <>1 (8 or)
3 (-5) branches or (lowers. Howcn bisexual. Sepals

iadng in fruii. Petals whkc or pinkish, wiih daw at
bate fftarnftwf (-11), Carpels'2-9 (-30), crowded oa •
small Hat N-i rp!a< lc style lateral. Nutlets laterafij MOMS'
whai (latHMcd, smooth, ridged, wait) Off spinv,

isiialK perenniaL Mostly foand growing m ihaBon
water. The flowers are pothuaied bv tetectt The dis-
mninulef are owoid oudeu [or in cooler region*
inflorescence bulbils) diipened m wain oi perhapi
aKo bv animals. CaUoia shows grew \atiabtlit\ in form
wad #ae <>i the leal bbde, arnipwring of the nui ins
,nu\ iii number "t ^»««*— and ovarte*. Che drHmita-
non d ipecki ia tincertata: ii is in need of a world-
wide taxonomk reviaion.

Fxttudt'd: Cahfaiagmndisii. Sanindsson. it is found

in the eactera HBmatayai but not in Peninsular India
(Uke C pn-nuisstijohn but generall) larger, leaf bt»
leathery, noatiy broadei than long, up BO 10 cm wide;
M carpefa (&-) LO-lt).

1. Bracti l-H fin tong; transverse s«<i>ndar\ veint
1-2 mm apart, connecting the main veina at ± •
nuilcts witii wain ot spiti\ ribt C. otigococca

1. Krai ts not more than 0.7 cm long; tranaverae
ondary veins <t.;w).5 aim apart, connecting the mam
\cins at GO*; nuuetl Midi aaaOOtfa ribs C. pamcuriifolia

(aldrna oligococin (F. von Mm-llci ) Buchenau [
frlanduU>\um\\w-,.\\\c-*\\ Fig, 18

ivnuirv up to W < n bog; leal bladei wbroergi
floating, niembranom, ova*e-cordate, .V-l*> cm long,
4-K cm wide, with (§-) 11-17 veins, the trans,

ondary veins l - l nun apart, oonnei ting the n a n «
at i 90 MM- bate dtipK cordate wuh a narrow ataut,
the tobet ob ,«utt (ii.iiiv ekmgatHbuiceo

with at me ups, vet) large at bast •.>! inflorew em t up to
^ i i n long, becomkig smailn above. Scapei H) -! i •
U>iif{; parn< le Compound, pviamida!. 15-SS i in long

i broad; pedkefa t-SJScm long. Sepal
; Him long, peniateni and reflexed In Fruit. Pi

ovate-lani eolaie, 2-6 mm long. Nudeta 11 •• t J-6 | 10),
thiney ihn|Mid. ^> mm long, 2-4 mm wide, itmiair)
i-dbbed, the ribi uaualiy warn, endocarp thick and



hard; <iyle interred ventral* ilmoii Itu1fc.iv down. •., 1%

«hort, drtiduout.

Prirnnidl or perhap* mrammalh annual In tuiul
niK pcritJ4Mi-ni QI frmpof} Hjirr in Ulv%, fxn,K 4/M|

U. rt.lv flONfaag riven, A way MdUble VjMSClB̂  p*r-
tit alii K in lhe*fnl|.iiiiiiik; ̂ i the fiuil

JO? H^p|. W Ah b f SK V*M ind A U M M I U : BJH, Cry

Ind :KJ , r | . l p.Ui.

parmmnitfeim i BX»M r x l innurm) Parb

Bt i fhr iuu [mfvtnaui/olia' 0

up 10 2i (-50t cm k>o({; | [M M l h .

Botfajg, leatfaefr, rlli|/(M,.i m MiboH«i<
rrnt lorm, t2-> Mt (-121 on Um^. (2-)

( - lH ) tm wide. *ut> I l - l f i (—17» »nm. rh rautcne
nrljM vrin» 0.3-0.5 nun Mp«it. dug ihr

main vctiu at ± 60*, Ixuc i tn», , i , 1,. eonbic wuli
roonded !<)*«:». B m u «bifm«-ljjn«..fjt. up 1,, 1 l l n

kwin- Scapn 30-100 cm l..n. ir caapumwl
r-rrh simple: j .. l.(nK, Fiotmi b
wfioiU of S wineUmcft pr«. ^. Srpah •>̂

33-4 *>

c, muutw {t mm;, f, ttuU<i l C
( I

-6
•

m

neni

(

l u
, l t lU |,

in *Jp». U o r t 1,,

on

. Inrf. ,,( „ ,

* -~7 • * « * « « • « « II* l i t * who*
"*«. ^oietimc bribed «nd

*rt^ ..pp^ *h

I?1

-,prk 10^90, ctrMded
Ibnaing >

1 md ->•>••
1 1

1 I..Urn

I,,

z i m m L m .

\llt»M.ll Of

,hr

Ian* > .,11

- t /
in

i\ 110 tpnkK

in the (Hd

M*nVt of

flai bul tomriimr* mfUtr.i JIMI >p.

,hr K
tri! , w

»-!8 whofV r* h l

h«r»u»] or IIMW

a purp1 ^n,

m
M

( l | r



M ISM M M t At

fto. l«.

.1 t.hnfJrtMl« '">

on

.̂ i.,. .,.1..
ll « * * prrciim...

K '•

n - 1 - - < - b

i
l

f a . r ^ d K " * "

- va tmsr.

Ml

J

,V

! S. ul&thfolia 1 11111,14*11% K r i H J M r i l <•>.

II U

1. Scpall tn dull
H i 1-1 !• h 1 • ^ 01

|>TI1H:CU lit f 1 IIIE ncr t .

())>• keoed; |KMl* enilrd)
purple btuuh at thrwhile wttli(Hit

p
1. St|>,*l* in Inn 1 ipprnfUl or «prearting, M
i. i i i -vni, pedkeb in fruit recurwd JUMI ti»ifv<nrd:

with a piirpU- bloU I' U die !»*«•
Z. Haont k*ve« heMMAnped md WrwrtWig; aatfeti
«i(h J pKjjrtl wing S.guayamnttiivil'-]> iapputa

t. Mature lomet utpttatc and hrM ahoivc thr wuirr:
pnooth, uowtogBd

Hunll«>lt lUmpljnd el Kimth

)i lappttta il> Don) I IOK'I I [ (•VY-T'"•'!">' " i t h mil l . ,

gMtnentnii) (Hunbott, BOBphlkJ rt
\ mUh]:ng

StotolU ibienl Mature [ta»c» dillrrrntwrnl HUM
petiole wd bMe; pniolo ti«-x«i»ir up u> M) < m king;
the bladr* (Icuxin^, bewt^tapedi iA-t an lt»ngt

ncgrl) .I-" li»nn as wide< abcuic 01 .« nte il tbc dp^ thr
Uftx-* I -8 • in long K i t h i>l)lti%r i>l M UK [l|i>, I UlUgliUl

|c*vn nrvrr develop *»< apr* cfcti nr IhMitrtK. \\\t bo
45 cm 1'Jtin. IMT-IIIII^ VTi -nhorli "I f lown Hrjiru
•Miinrwtui palled ftl tlir 1MM:. (>-l!1i tnm Imi^. VK mm
wide. Fiowrrs uniwih btarnal 01 nda Ql r-in-h fen
Pcdl« r l n J ihc biMrmal 01 Fmnaie fliwnv I ")-t en
I0M1 ihickcnnl jml trturwd in In I male
2-*».r' cm l»ni(. littlium and ttn Mtioiu ScpaU
lar. 1-J.5rui I"»K MpfRCaed in lnM-xn.il H
•.thjir tiMi.ilh wall 1 porpk bfcW M .11 ilit baitr. u ton({

01 loujn than the w|uK Sonnrni 6-(.i In b
lltiwrn, 9-12 in Mk Dowcn .^ icn i i c fruit
1.2-1.5 nn in (liaiiit-iri \ m l <ird and wingerf,

7-1 '• mm ktttf. I" A *' (inn nutr, ihr «rinp jaggrtl

in f-irh* it 10MMacOBCf klnn 1

Anniul or pcriup* Ki«nriiiitr« prirnnial hMiml m

•halkiw water in tanlu and at thf c*ljs- -md

canak in »W»wh tkiwing water. It IK w HI in 1 met found in

(rni|MH4fv -njtri (MM ClIMKM WiAt A [*rm*4l*of

miri i{rui r mi l nrvrr dutJofM CICC1 « mcigCIII l« >

In i|ii< nil*. Pmind in i i " firUU riic ltnv< < l.i

jJtn n. H m

|0 (O ) r Kphl. Old Mferid ITOfrfei hut uh*rni In-tn
anil >a (^i(»f fn«7nwiikj>> Ne«

IM>|>M 1) EU11. Imt. Nep: A», IVIi, Dl. Kl, MM. Mp.

Najftttono

S
30-W en

(liaminn n Sthterhlenttal

but tnaiurr lr«vr* err-

htjilri ufittatr, 10-WI cm kmg.
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p ( ) t>

mj{ hud* (I OB .«lr» i I iniui S mttttndmut
d, iiKinitr leaf bUdrt (4 (ml, e, fiujun* hr«d» <1 cm)

Ottifoit* whm Inm+itdU f. trtuiing hr*d» (I im).
g. mature leaf blade (4 rm).

in dlamciei Nodeti "•lulled, ubowc. 4-55mm
. 13-33 i-.'n mm wide, the btei imi4k.ftird; tht
I IA .i-0 8 mm UmK

F<1 " • " " • ' ' In i u nd <tmh«f. A

QfMrdibtr rnrmi uptoTrm kmg rtt»r wfld Utm drv*J-

o p nmih Miullrt .ormi l . n it WKITIV CUtthklcd ">

China; In lodfal i l ^ ,,»rm« we r u m by poor peo|»lr;

they arc abn uwd in med* inr M «n «i»iw (

|Hjp». T«n i wans . \ iu and Pacil»« in Fndta

it i* not ,U-*t ^ H , M l i w .nj ^ j ^ ^ i,i,in

nrapr Ehmi cuIth*»K»» b S Indiji ,< H (. -»n

Jiuftrr gmund: Rui, Htm. B«u Ihd, Nrp, A*.
Kl.. |k.kJ.K.,Mn Mp.l ' , 1,,. 1 p,Wb

* *prcIM: trnpira] Africa and India
» h l^j^rll, Mtthrli; FiK

l, gra»Jik<- *tint |iivt-mlr. .liffrrrniutnl
uid U«dc wfwn nunirr, tkUlr and pclk>k

by a eonmictrd and turvrd htnjfc:
erect. I5-*O (-100) tm u^^ oft,.,, m)|a,r«l.

u '•- Knrsr-lanmaafe, !*_((» en lonf.
•' mn, nidi tanaAj ^nuiOjii JI the b»c

.p.k. « ape thottrr than the-lrjw»,

I - ( ( t

$-25 an wide; tubes at long a* bbde; fruiting ped.
i~7 tm l«nn, rriur>«l, if> Mr jnnt
1.5-2.5 cm in dtainclcr: nutlrii 1 1 mm lung.
1-1.5 mm wide, unonth and urmingrd.

PnvnniaL Wet y m ih*\Urm water.

Iflypf. Nauw m MMB UnpenKc S Amen
rcporinl bam HjnnUlnh: cflan I&44.

llartog [S. tnfittra MKI. Jnd.. nu*i Unnann,
l> [km, -V UFMIUHSUW, 'rAiwrniV nrth niul_j: Hg. 20

km» developing rmnii «* tabon MHIUT
'lilirrriiiurr<l bUD (x-iiolr and Made; peti.
<lD-» KMK) (-1W) ca bag: (he btadn
mgitijir. .V2!» (in long. 0,4-4 can wide, acute ai (he
lifM, the kibe* ahrari ditri^int with antM apicn.
Stafm ' m y. SO-IOf) «m nil, bearing J-10 wtvitb of
(lirwriv iiMuth «mple. IWaru ttMtevrKal umtrd M
bav mm lonft, Howen uiiulty unbrviul.

rVdkrUtrfibeknulrlhmrt^ i , , In h«>g. rrrt( w
•pleading and not ihtcllenrri ^^
llrrttrti liHYgrr. nliffwm and detidumH. Nepal* triangu-
Ur ii. ovaat, • I mm kmg, nOocd ta ituit, Petah
white, BMmM • p«<rple blotarh at the ha*
tong, I4-Z0 mm wide, 1 twice a* Long a* the

m
nTvOov AfgrrxairfhtHgkibow. l - l t tn

i l a « | ; tt.
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long U anthesis. the lower pan elongating in fnni.
Flowers sessile or subsessile. in whorls of 5-8. the towrr
2 or 3 whorls female (3rd whorl sometimes w.th b.sex-
ual (lower*), upper whorls male (sometimes sterile at
<he tip). Sepals ± S mm long. ± 2 mm wide, cream-
coloured. Petals shorter and narrower lhan the sepals,
crearrwoloured. Stamens 3. Carpels 3-4 (-6); styles
terminal. Nutlets ovoid to globose, swollen, ± 5 mm
long. ± S mm in diameter, with 2 lateral gas-filled

chamhers inside.
Annual. Often gregarious on flooded land, in tem-

porary pool* and marshes. The juveniles are sulv
merged, the adults are partly submerged with
emergent leaves. The (lowers are mostly unisexual and
prohahlv pollinated by inserts, although pollination by
wind is possible. The diMeminulcs arc ven hard, moid
nutlets with 2 ga.vl.lled chambers, dispersal probably
bv waier or perhaps endo/oothor. Flowering and fruit-
ing after the SW monsoon. Sivadasa... M- WTmnma

tnandra, eine sehr seliene und wenig brftan"»
Alismatacee au. indien. Aqua-Planta *»•• ' • ' -">'
(1986)1986)

iO Hyp), Endemic to SW India: • I n * H, Mh:
records from NE India nerd confirmation.

AMARANTHACEAE: 70 genera
Herbs. I«avn< opposite, eniirr. without stipules^
Flowers inrnn>pic uous. in axils of thin bracts, each
subtended by 2 membranous bracteoles. Penanth of
3-5. free or nearly so. dry and membranous segments.
Siamens (2-) 5. usually alternating with short pseu-
dostaminodes; filaments united at the base into a
thor. tube. <>varv superior. Monitor; ovule solitary.
pendulous from a long funirfe: fn.il l ^ d e d capsule

'Exduded: the following are not wetland planu but
may be found in places after the flood water_ has
receded or in dry rice fields: ABmama nod.fton,
(Unnaeu.) R. Brown ex Wighi [A Umg*p«i»>««<«<>
(Trimen) CUmble. <J*m»** aibida Moquin-Tandon.
C « ^ , MoquinTandon. C duhotomo Moqum-
Twdonl not to br otrfwrd wilh AUmumth** nodfna
R. Brown; Otm* - r r ^ « Unmm D.«rro m«n«,ta
(Unnaeus) M.r.ius \D. aU^oUn
Ascherson et S. hwnnfurt. 1) *rv*nm
d W M l i u . : S A " ) r

WiBht;

(Roxburgh) Moquin

I. Rnwrn in Hr«r <*»®*. axillarv

l ..
1, Flower. ... clunK-tr. pclun* tilair spikes
nowm Wd fmiu incmwingK dirtani towards the
of the inflorescence; item, ribbed Cwfcw

Ahrrnanthera [ArhyranthfS pro pane, Oomphrrna pro
pi»itc, Trlanthrra]: ± 80 species: tropical to warm
regions of thr world, most in tropical S America

Stems not grooved. Leaves lanceolate, ovate or
obovate. Inflorescences axillary or rarely terminal,
sessile or stalked heads or short spikes. Perianth seg-
ments 5, glabrous or hairy, equal or unequal, the- outer
one not terminating in a subulate tip. Stamens 2-5;
anthers 2-locular.

Herbs. Probably cntomophilom. Diwminules are
seeds or stem fragments

Excluded: noi considered u> i»- »> u.uid plants:
Atternanthera ficoidea (Linnaeus) R. Brown ex
(irischat ti: America, <Inrt I9S9: A. pungtns Klinth;
A. teneUa Colla: <?Ind; A. nodiflora R. Brown: Australia

1. Flower heads distinctly pedunculate, ritlu-i KI m'tmtl
or single at nodes; stems hollow with ag<

A. phduxcrmdn
1. Flower heads sessile or nearly so. either in < ItiMcrs ui
pairs; stems not hollow

2. [x-aves and (lower licads (lusiered; perianth scg-
nirnts unrqiiai. each 'i-ncr>fd; fertile siamens 5

A paronychiouta
2. Ijravr* .Hid lli)v\ti heads paired; perianth %cg-
mciiLi equal, each 1-nerved; fertile stamens 3

A.

Alternanthera parxmychioidn A. St. Hiiiaire: Fig. 22
Steins reddish, prostrate, creeping, branched, mat-

forming, ± wliiic-villous when young. 1-caves clustered,
subseuile or peiiolate; blades oblanceolate-elliptical
to ol>ovate-rhoinboid, (0.5-) 1-1.5 (-4) cm long,
0.2-1.2rm wide, white hairy when young, base attenu-
ate, tip obtuse to subacute. Flower heads sessile, solitary
or 2-3 in clusters, nihglnhcMe to oblong, someiim<-s to
1.5 cm long. 0.5 cm in diameter. Brads ovaic-a<umi-
nate, mucronate with the excurrent midrib, ± 2.5 mm
long; braneolrs like bracts but narrower, deciduous.
Perianth obloug-lan* rotate, 3-nerved, pilose' on back,
unequal, the outer 2 larger, 4-4.5 mm long, the inner
3.5-4 mm long. Stamens .r>, all fertile, alternating with
short, subulate pst-iidoslaminodes. Capsule (onipressed
orhirular-ftlx ordate. ± 2 mm in diameter; seeds discoid,
± 1.2 mm in diameter.

Perennial with a stout vertical rooutock. It is not
confined lo we I lands but is found in sandv places sub-
jected to periodical inundation, such as rice fields,
river banks, irrigation ditches. It also found in brackish
water Often mistaken (or A. \r\uit\.

(Hel|. tropical America, naturalized in N America
and the Old World: <Oy, <Ind. <Pak: <An, <Ap. <DI.

Ĉ j, <Kt, <Mg, <Mh, <Mp. <Pj. <Rj, <Tn, <Up. <Wb 1961.



tt 4fenur«£*#ni parmyrMmdn: a. put ol fkn>n n.* that*

h. lumirul luhr (0.3 mm). A ttuiki i. p*i

Mo*.. inrinaltub*lO-3inin>.

> ( M v t i u t ) GnM-Viurti Vtg. W

. up '•• 1ft m of tiw>ir l<«ni( up KI

n u n ihii I , b e g u i l i n g hul l ia* .irul l l a l l f u r d with

I»»II« It fnj iuln"«l b e l o w , l i i i m i n n 1114U.

g rp< tttf> ol i m i l w Titular

hain «ithm ihr kal tuwv Leaves pairrd, UitdM
n<rlti[>t' i kmg and 1-2 cm wide,

• r »t t l* tip*. Kî M-d wiilt a unn »pir»e. Uprhng at
4 b hh p

• FWr*tt h c v k ttnftlr in kaT axib w (cttninal.
whltr. xlohow. i I tin Hi dumrtrt. pntti>
| K . I r irwirr UH*%. up W J I fi nun

t U d Kiwtv and brattrolr* 1-2 mm U>n̂
trgmenu t rqual, t 4 mm Lung, fjlabrtHis,
Stamrn* h. •» r JMMI Mamin-

< »liori tub«
".Mffl try pacttdo-OVMto. Maturr fruit and »rcd%

rnw oAcm farm tangled
(ofien pviK H*.*ni»n) <tf alfHig the th*mf.

IKM been reported mittidc ii» naiivr rang*. It b
ntidrrrd in he a * l * o

| V t m h i fc^i^aifii . l'«ffH H 4 « ) rerd n
liwrlv (Ml ihia tfwtie* 4ml we uaed Rw ha tottitot In

Ins, h M w r t . n u regarded at a taluable fowl

AMARANTHACEAfc

MOck. parm obit) p»Kv *» « **WW iued •
manure it H JW, ami 111 tnrdkine . in WrU Be

*old in itM markets *» n wrgruble. Mjptni ibt , N *

and BarifijTC. R. V The dutribui ion Bftd n.piii>ii»«

- U AKfTMiUMa ^ub«n«HtnL ftul\- *h*

BOM «!BcT^alJO( l -J»: H 7 - 1 « n y 7 6 > -

Hlvji t( AmerkA. rutttralurd in
N AIJH 11« a. Aata and An-1-.t^- <Ban, <Buf

(lifMMaa) it rUnwn cm A. P. dr
m (ntwln Lam imn(*#

b <l.
|

Mrmt ptmnair. MOaJh miwh
roau. f»«uL mK . i«n; .
roou M notlcn. with a i iunn. I uimli
iikwft r»rh tide *W ttw «- - \jB*m
paiml. K«*ik- or nnrtv **>: bUdt* lanceotaK la
Uie or oval, US m

ided 1o am np«. CUIM-JK aj ihe
irc« brad* pkirryj CM

^hltc, gtuhoK and *+*i\r jt jnthna, t 7 mm «* diaflK^
ter. t*i owing fihnditr A) in IrvtH. Bf J

Anm
inflarncrtcct (1 *»

)kM1 "4
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mm lonR: taMMfcl H* bttCH I»W J
folded, »r. PriMiiili wRiiifin* "I™*.

* „ , . ',. g fertile atenaitog
2 1, tmnlnod« fitamenti fj

•ndu n ± OJ mm l u ? P d

•hajwtl. I.2-:1 ' . mitt MM Jf mm wklr. S
0.75-1 mralnttLunriri.

Annual t* toraetimc* prttjnnirf. t—™»»"K

trial pLuu ,. ilh «irrbigged «">r <"> f';""
brK..m,i wi thrrd* • iK-""1

»i i (,nmin«U.w»lrTnM

I morn *

..IK1nm..l,..1lk.J.Mr,K- Ii

In bnKki-h «*ter ne*r U«r c o ^ Fl >

A.i. K|, ta.Bh.OU "^i „

Stem p

% p ̂  S cm i.»

or rrct. up Uj I • •

748

^ , , ,
bog

v .icIund-UnccolMr.
ukr. up

lair £ Suunrn* S;
* limllcatr dor-1 • * "

,1
•n d u l l . w

k

SSTld to ice-™* in
• , I

" • S

* f r

r
i.»

Flo. 14. OfiAMiM'A t̂ itfudnfit >, upprt |.wn ol *hoo< with

mllomcnirri (S cm); b. Oimrr (imtni.

V M A R Y L L I D A C E A 1 [ e x i l u t l r d f r o n i I I I I
\i I vt ( BO K«-i.rra

Criw— HO SJM-I wv p4iuro|>

Crvmm l i i ^ w U Jinan k) K. Aiuwi 01 V I N
\.\man!in \-ti,ip*ro I j r iu i '^ < nu*liivm Roxburgh

•

HeftM with i'iiiHA(«Jf buJbou* nwulixkt
Irinn. iuilufiifrroiu b*»*. bulb* up to In • m jn

i JVJ!. lio«ar, ili>< k md u*«h».

MMI cm of tmurc itMig. 3-6 iw Htdr, with ui

<i>»furrlv ic^bibd nuiK"1 li»H<>'ricrncr in umbrlaub-

In ^ itiw I inx.l.i. ir «.hkh *pttt» ttilo 2 t|k*ihf«

' I i ui|b«u>Brw:t»upiu8<Pinkfii)(.

tnterwd *1H..! ih. oni) tububi ai tutr.
'.it.. i> *cgmctiu pbowe, widioyi ooa,
lnic im^rfi aricb red, 1I"1 tube t>l * cm !<IMK

tbr lubri t 8 an l(Mt||. Sumcm fi. bucrttrd W the
timtith <il thr Inbr itpjH^Uf thr *c^inrfii->. tiUn--

lire lu thr K*.vr, t«^hi rrd <M purple, Oto-ihiiit

On. 1 quanen *+ litufc 41 ihr ]trruntti lulu*,
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He. t i . Otmm vmfmmm *. tnfW**crticc i *nn(, b, tuhit

\rrwuiW-. t 1.3 cm long. <Kary inirrfc*. tadk or wib-
•ruitr. ! H * K U U I : fruit a capmlr v.nli irir^ttiu .(•

Milet Irw Style* purple. C»p*iil<^ up M>±S
in <li*mr |

BOMKNM (H-Miinial. L m r s «ufemcigcd or rmtrjertu
• i! |».iili <t. ll t u t lli.wtt ill *.4trt up in

In i in .lerp Mo*th (mind in rlear «r«an» and rarr*
mcardwl from m*mp* *nd nan I'hr

ftnuin permanriilh ••ibmrrKrH m mAV «ln -
I tir l U r n »rr pnlKiu4rd U ban (*. h

q p
in <he muo

Thr dtwrminute* m srrdi tuwi aU> bulbil^ dkprful
unkiKmti hni (trnhwMy by tnarr.

I Hyp 1'ii! I1 <rhapa endemic to the Indian HtU
,..ni...r<» •?Bttr. *?Ccy, *M Kl, fa. Mh. Mp.

Hi

AP1AC1 M»:I J m:JLU i m »r...
Hrttw. l-r*»r» *ltrriMir. often hetefophyttom,
pou»H or umplr, (nlkMnrrmrt - 1 or

•topic umbrb. toMetlmr* in bc-«d« m

•utc U IU IK I . 10114IW Mibtrnded by
Hnv.ru uiull. biicxiuJ. unuexuil ur urnir ,
r«tully n-mnirirkaJ Scptli 5, tauapkwui muMr
U«Mu or abarnt. Pruk S. u>ualh with ml l r \n l tip

micnnl on ihe dwk abtMr the »**<>-;
Mtthrti vn«Mik-. U w y t-kvulw. 1 mukr in web
lurtdiu; **k*i. M b^e unimt and a lkn w o t m l l U ) (

dry, of 2, t-*crded tnrikj^p*. nm(«w> t l l r

iimrt «unirt (nmnniMurrr. .»u*lK whh 5 longinJdt*
I U I nU im the raptHrd oum (tlur>*l^ »uj1*r. (lafk.
oO-cofiutimtig tubci I. '. dpumt hrfwrcn thr rib*

on bMh the dcrwl and the convoiwml

P ft. «nd l i m n j i i " ' I I

Delhi:

hk (Hudaon)
ft. Q
iLutd

1 " > >>f JMrendttiit; leaf
tuirlv divirtrd; tUmrt% in ciMnpound timbel»

ibe lot bUd«; Imiu crtrlr M nr*rh W

I""

t. Sirm* lilUuttn. «f4utt-llsj>. rtHHing at ttodr*.
bbdV* rnure or palnuirK lobed; I kmrn tn
umhrlt ur ctiuien, irKonapwtMiu*, bt*nr heluw, p ,

»**' .ilened
2. Lr««t in t Itwrri t* I -6 cm thoti •b«*ttU al "r>

leaf blade* rnitrr to d tto thcalhinj
ihe baw. Mipuln ab*et. br* o«p*C«-

<MT% IM trtntrtmm pafcrd M DodM
Made* palmalrhr lobnt pcliulr* IKM ihrttfiin* •»*
Haar; uipulr* p inmi . kmuh* ri) he* t* mt tm*\* "•

SH f. M.i+m I t l r . wMialK rrdctnh. fa

i.wum.|j-*tr,*ttrweti- Ul>41

U H W U a l r a t h node, dMiocdp prlWilaar: p r tMi ln I

(MO) cm long, *fer*tbed bcknr. Made* *imp*> i r t 1^
hm to orbtruW, QS-9 (-7) caa loo^,
btoad; mafp>. rfttirr of t trnMt to cwnale-a*"1*1^
Uwbek borne opfHMaa* b m , titnptr. aD*MT* * **

'•-» (-4) cat fang (much mnrtti than «hr
• — •*)• n«wrf» urn art) 3, (be aaiddte
•mile. prdkrU O.VI mm Umg. Prtal* *
Finn mold m HWaaajIrt. f|«itrnrd. K3 mm ;

V4 mm broad; merMarn* V tu IVtinbnl,
netted In u w h r n r %*4n.. .»| mlm *b«-nl

to



APIACIAC

ru.nl bi .....

m r r k m H » p r o l ur.kn.iwn p w y y

M anfan* l< irportrd * a * rrH b* h
1 WWrtlfflei RTO«<Iprohahrv n.

botdfan «rth *«i» ••"•
hrtb ami 4, m<

01

ur.kn.iwn

portr

. 1* >»

by
h

<An. Aft \r, Bl.. " I - t

co«iH>po!iUii

*

Bhime, //

Stem* m.fc*mP

\ Weh«fd,

*'

in pcriobrte

I

IMM <-4) en fan t b l * W • I D H M ort*utai

|J 1-2 M ,n l B * 4 J <S>

27- Hydtwvtyir uHiuiTptmJit 4,

It. mule ttiimirtK *ii[itikt (2 mm), i Grata

*lttx>< {I

l> iliiui. l\ i Irit halfway dowi into 5 or 7 I*)IK-»;

brruit. in COtttMt b«M SOI >nrflappinn, gtabrrKJ* and

ihtntng ibovt. **ith «<4ttcrvd conr«r hail I ith,

margint rrriuif , lip* «lnnv I'lnbrli

d i9tt node*, timplr. A M H- U<> 15)-duwrml,

i ompori, giohnl M ; nnoltu IA\ hi * I* inituitr. |K^IUIH U-»

0-1 (-3) cm I""K (iiuulh »hi.nii-i ill nt ih<

nowm tnailr m nearly •». Prtab grernbh-whiir. h im

*uborbkubf, wnn>nlv (latimrtt. 0.7-1.3 mm long,

1,3-1.5* Htm lntrjrt; ntfiii .*r11» ^IJ)M>HI», ril» 3, tube~

I, dliiiii, nil mhrial»» IM

Pwriiii i.i l M |«i1up» WMtit l i m n .uinu.lL In damp,

MIIHIV w rind) liM.ilitlrv Hi rntr t>fil\. wniirlunni

IkuiuiK wluru M«mtU*(l Hirttt-i iut! itvoqghoal i l " 1 vr.ii It

|§ OBCHktnalh r,(trn .iv .i w yi t.il.lc- .irul u i rd In Ilirdk-

cinr PopBosdon l« bunuiit prrlup* Miu^arnmn lhr

dppvminulc* ,m il.iUin.il nun. mpt pmtnlitj ilitpi-nnt

in imvA, \n WMrt *>t |*I1UJJ« In .iinm.iK Ii \\ \rn \arwl»lr

fil,i*in in tutin DUffltflIMU pooch drfitwd ^MTITS

I-<n .l.wnbrd. 1 hvM J«pllirt«i-<1 .i luiti|n(iif j».luv

tO? HeJt. Warm antt U Vwt, inrrnttutrd in lhr

New World: Ran. III. , Ah jk.

W, Kt. Mg. Mp. Sk. 11. ( p, \\1» »i *«Kl m

C±40 ifwcin: tmmh icmprair wid tmpkal

• A - ^ ] wetland pperWtn fnduS



Exdurird luund ID ilic Himalayas but nui extrud-
ing luutlmjfrtv OrwmAr AooJwn C B. CUrkr O.

IV ( l.irkf

jjjjftg jjumiira ( K l m n r ) A. P. rtr C U H J O I I C \1>. mtm

{Roxburgh) Wrfilu-h eK A. P dr " ^ V H V . O. in

• WsJBcti . v \ [' de * ..liil'.ilf a hnifainuu
s K-II / , 0 *.6^fA(«j Wnlff. O.f

I hum. Stum lanwatum Bluitu'l Ftg. 28
strm* ll*M(iti«. *»ccrnlijvn or <n-t t, 10—1*10 run long,

intemmtc* often Mvullrn. i-miing at to^-rr no

Leave* bane ringl) M node*, petiobur. pctloki up to
Ll) cm long, ulirjthinji .11 ili. bue; «tiputri j l i tcni:

blifuWi I-, *- or rarctjr nuirc-ptniMic. trgmmlH ami'

n.immlv oMixif;. *cir.i"<- tit pinmiiAd I mix 1^ OOCC

cum pound, trrminil inM lateral; pcHiinclr* 1^20 OB
lunn: rii>-s 5-15. 0.5-3 cm kiriR; fvtlktU 10-25.2-5 tnm
long: inwiliHul bract* incofuptcuotm, lunim. rnriu
<.r KMBM St jui* up ifi I I . I mm long, xi iiirb nm.*|!\
Mttrtit in FruU, Frun elltpvokl (<• tltnoH qrttiMbkil,
trrrlc «r tit-arK »t>, 2-3 mm Umg. fl.f»-! mrti wwlr. not
ooootfetcd <ii iV n- «-. »n(r baar nmkaL

>«piciHMû  ipil ittbn solitary brtwrn rib*.
PrrrimLil. In o^mpfr, wri tniKkhr pbcci, urn g n »
di MM) iloi^g ad Mam <hjimrU

by iiuci ti. I hr itmrniinutn Uf crurky mcrt-
ftnpcrttii \n MM i >» (Krtutpt «IH> by anhnk,

IHII.-S ti>lhvjir<l H J unrtjftlc (meat other

tpecic* u r podoootMl. It •> w n ijuuhtc and |4A*J

it; miiurroiu poork-drfinni »pr.trt haw Iwtn
drartibrd. I h*w f«4Ui*««i J 'ltiin|Mi^ j- . i

II lv|> Mr I U^rm III trufikal SE «nd K A»u and
Vn-lrJllA: KJti. W»u. Huf, tod, Ncp. P»Jt; A*. DI.

Sk.1 j . . V\l, 200-2500 to

\l* »N<iCtTONAf lAXi

W.,.1.1
SlCflU tubcfOttt Ofit ismiTi j i<i i i> I i . | l (

tuu»l r < w t m . l i f i r j i i>r jH-t i . i | j i f . t i l u l r t l i ne ,

amr: nuux<*i* rntirt, KMnrtimn crkftrd . : «r

Fbwrr* unimual «r Uaniul. tcwUr, borne in ^ika.
Sptkct tudkrd, usually dongue, totiur? of tm
more, cmcrtir^ •bow the w i n turfKf. whoi n.
out eowloped by a cadutuus oc prftmrm nfuihr
Pcf UMI)I icfiiimli (0-> J (-6), pruMtkr *ir b<
mcrMK prrMurm Suntu 6 cw nwrr iprnw,
carprb 3. 4 <« r-riy fc h**. »«u> inul'
MfTowrd tauo a n>k with an adrabl «%tnMk
n*nk» t - U ta Cfch rupeL FruU* f.41.

PW1 >iuO. Jmrnilr pUm* «iilM»crX<-d. ih.
l ltMiutfj or j

in I-. ihuMn PolknMkin by'
or prHup* «omr>

b,umbrl«itih>.MMiKfiunm<?mm>.«>lruH

lltaMtt

1 mm)

tod. Tht TIBiwiniilli *.r trnb. bulhiU <>f
vi», diiprnrd m WJ1 I nun! Tlw

irrd* do not mrvtvr tlniiraurjn n nrrmu
%till on thr nioihrr pLuti Tb« piunu m***11*1

ihr dry prn«l » a ruforT or rhUt-» •
i air ., i|«xur»ltw pulp*.

. Ul ha.M<it (um hern m*<lr The tubrn *•*
•prt KI rjirn In hununa MM) ihnr hvr*liM k

H !<NK»r>oh nj thr sm«»

1. Plant*

1* fUiit» not

bulbth or pUi "•-»•»

inJJ
r planurO m*ir*d

f : IraT Uadn
brtltlr im«ie to cnniitr. * bCH, I K-S S

t . U M wfamrTfttl o r floallnit tr«T bUln '
•a.

>• InHt.. , j ipdu-s. fkff»nt uni"
pbltl* dMn VHH. MX drrrkiotnf iufararT|rd W * «

•ung leam UiicrolMr. S.S-M tm long.
-MW U Ihdi*, Uah«f*Mr*>

A



V Intli.rrtcencr I tinjjlc ifiikc; (lower* bitcxu.i!

pUnu motionmut, developing MJIHIM-TRCII Icawrt

C SjMthr perutimi; tlm m(( untlirth: jwrianth Kg-

menu firifing oil j i i - t Bowming A. wKhdbiw

4. S|Mthi- IJIIIHK <>l) before jmhri i*; perianth

5. Mwtflfjnd lena uiaagubu bo owe plumule
»n.u bed Jt ihe middle irf ihe embryo (Vi I JUVAJ

5. Nuhmriged kjtVri narrowly write to linejr.

plumule bawl or let rrnnai

6. Plumule trmiKuL genatttMta| embxyo
t vtivwufil Midi • vliof 1 <«1 t»rni> tinrjr

a], ± I cm Inng appriutign (bf* I IO I

bk: • a*uil S anil K Intlu i

S, IMnmuk* tuu l . yutaluiinf rnil.i><i nnootfa

or i l run^l! l inn I»>M <M>mnil mill irittimiil

i ' i

.|»|H-mi>.

7. Rlnj;omc« ivt indrkj l tircpinx. up <•>

I '< < iiv long, up la 1 i ni in dumr tn ; nb

inr i^nl Icava ">?"'. lutid-«hApccl. with Hal

margin*; floating Iran-* abtriit (Sri I L)
A

7. Rltuonwr* tuber-like. * *nel> longer than

wide; wbuwrfBd k i iw n*n mjui. umtotAf

orate lu linear, with tnniubn M itwped

margin*, floating lea*« often present

1L Perianth tegi. >«, turn lew than

4 mm limy; aniheri yelki* (Ml Initial

A L.lt. m

(L Perianth MTfnueni* vtliitr. nml vH ik i or
pBrpk • Mi-ui 4 mm lon^L . inihru

dole)
t. IbBkki with 1' ieed». up K> IS

(-1H> mm Umg, up in '• (-7) mm «H

smooth or with ineguUr WCTOCX

witli • Uiori terminal beak; seedi with a

[(Sri Lank*) A.tritpm

f. FoUklrtwith t K «eeii». up to 4 mm ItMg,

up to US Him wide, unocrth, with a

IQO| <»i) n 1 Dm)) tr i inmj] beak:

with 4 litMiblr i tui (Imiu atitt Sri Ui

A.

i^ iiiJimbtii 11. Bfuggett̂  R g . «

TuU-i iri,|» i t i , u> known, up to 1 cm in

Sttbmergi <l ii-4\. 4 ; t ,h ,„

more long; hladn mnmrij etttpcicai, Ift-iti cm M
n»ore kiriK. up i- dp aMettC,

(rMrgint (Ut Ule, nndnb wiile with 2-1 parallel

» rMrch tkle. H-WIHIK k l lM ahwrm [aflOK»

«c * trngle tpibr. up 10 ITuni hmj. «|Mi)ir

iM Uni({ ftmrn blvftual. num.I >n

47

all directions Perianth segment* '1, white, pri.il Itki

obovatr. 0.7^-t3fi {-%) mm lon£ 0.75-1.5 (-!» mm

-. often Wfckl tl»4n J>>nn "*—*—*********, niungly

tiiKJiiU the Iwv; Mtuher* pale velUnv. Ovarie*

a-4. Poffldei I "t l ^ e d a d , t 11.5 BUM I*'M«. I '. nan

wide, witli -1 >ln>ii, K-nutnal beak. SeetLi with a timpte

: geradiiating • mlirwi t lOmm lmiR. ± ̂  mm wide,

wAtt\ ^inl cniwned with st wtnri «»* bent, linear or

OOMil Jl appcnda^ei: pliuinih- ICWtinil

Perenni.il Near the roa*t in freth 01 bfW UA lakei

backwaien, in water up to 4 m deep rfiumii itir

thr hnvkiitli watrr it llu»hcd IUJI liv the

ui i i - Ftoweruif; Irom Augmr (o Dtcefldker.

rhrrrtmrf ^tc rtarvette<l lajHMBrt JUCI !•

l,,i t. H MI 111 Lake Vembanad, Kl.

|Rud Kndc-mir la S Iml t* «tnd: Kl. Mh. Of? Tn,

Wb?

IJkr

S. K Vkfan M R. S.
U-,u«i iir-uK c i m . g

p 1<-Jl blutir* 4fhktUR >

<nrdMte, llm I. dtfk Kirn*, j r tul . Inmlc JI mwu

•ad I I M » timet M Imtg At WHIT; avwie* blue;

I f . Apmmftam m^nUunlMMv a, tnlldmnmrr

h, habit (6 tn>>. C Kermln«iin|[ rnbrjNi (6 mm).

cm);



nan ui \liiuli ii .il, three lime\ M long ** ihit L,

siiiiKPih. HrldKMI 4 lonniHidiii.il ffriMin

lVirtiiii.il, Hirvning ihr <ttv period M tubcn Knt>wn

only in r k r field*, II U dtscnbrd and illustratml t»v

feawaadGoveiarinRhci 1^54-36 (1994)
Aqiu-rUiiLiKiill: V t l (1

|Mvp/Ten?|. Endbnk tO W India: •In,I Mh

Thunbrrg M
TIR. 30

Tuber ntxuwwl, tip n> H 111 in (tUiiwirt. Stihmrrgrd

Icavrt peiiolaip; prtiolei Ut-Vt em lottff: Uadr* Until

10 narruwh/ cwsiu*, 10-2* tin long. 0.8-4.2 cm wide.

Ufuallv mnrr ilun two and a half lime* as lung u 1

MrxiWe, baw «nd up runcafr or roiun'

unduUie. nud/ib wide with 2-4 parallel win* on rah

tide, floating Iran* ocratiotulh aharni: bladn Uv

Ulr tn inwr, up 10 JO cm long, up 10 5 mi w«k. hate

funded or cotdatr. tip rounded ur cunrate, midrib

KMIC. v.nh 7-11 wtuiMLu> \nti* batkwemaa * wnflr

«plkcf up 10 IS mi long, fpathr t aducout, up lo 25 mm

long. Howrtv IIIWXIIJJ, turned in all dbtctiout.

Perianth *cgmcnt* 2, peul-hLr, white, pink M

up t.. SJtS HUH bag, up t" I 7". mm wide.

Owr io 3

u p ,,, ^ ,_:> mm
l

Flluncnu whiir; snihrn
Speeded, up m II I - IN , n

*™>' J> l .mg «• w

ewi' Mth a thort irrmmAl beak. Srr*!» will

!•** coal; Kenninaiinit enbqn * * ! . ai

two timn M long a* ihu I «.ith a wtrtc,

Prtrimijl |n prrmiinriil ami irmpor«r> wain in

pomlv tjjiLx ind bk iniinj{ bufc 1M.pui*-

tiooik Thr tubct* are h*m*lrd tot faod it (.H!<V». p*g»

dig ihrm out; they may reach brgr

Bruggm (19B5) J .ttnUi ilui mr«HimlH(m

K S t m andwctitbrd Iu'tfj li

in havinx Ili4tinn k -»n Mlbow cordate

lr.,vr | *,t>, . ri^trd nuifina. caducou

proWaMt JI ilir tnnV>ri

\

K- IWuggen: F%. SO

• •to Wi< l4 i n^ up to

g (cam WTT nut^ dmlop bui »hr» *«J

do M dwa ihc bur of the btedr foundrd or I

Ihc [•luttiiili- dnelop* Ulrrally M tbt tiAe oi thr

rmbntu aUnr tlir middle.

Retcmdd In .1^11..^ ,,( fc«p ^Jiri m lugi'

(H>ti<i* ,,i in (lowing wmm. Si,mv

(jcnl on hiinU or «horr> rrrqurm R i n g

abtKHi Ihrougtwul ihc n

IR*« (Kph)| Fndrim. m Sri UnL . M >»

tfnlPM (> l660M(X

hr*fc <lr« iban

, «ub.,»r.Kr<i blado MP

t k t i n * hbdr« i>|> «'

g. 31
bui priiamh f

e; UA]icW» »nh • ^h-in hr*fc <lr« iban

»o««>; the tram wulK U I ^ T . , «ub.,»r.K

i« 2S im long and fi cm wide, tkwtin*

IT cm lonit WKI 4 cm wwtr

rniiiat In tkfwty fltiwtnf

rioodrtt rkr f k k t Huwrrin«. M

i»] ami IT.Kit Aiajuw to

IRot/EphJ. Jndothfcu rw

tnd: Aai 9MM00 m

b

1 :4mivtiM

r « SthukM. non ftonburghl ^ 11

•tier up to 1 en in dluwirf Submcigr-t l

prtbOiAr. priiotn up K> t 51 a k « | ; bbdn IMM r- -

up ID ^ cm long, up b, hMranddp

miF. midrib widr w»th 2-5 pvdBrl wkn* on <-* »'

wdr FkMtifHf lr«%n up h. 11 ' . . m tariff and 11 m dr

M bar ininW. M lap i unrair. wMh S Of 7



7

(i n

mm

wl

(Ktrn .btmdWt
n Indto. Ho«rh.|

mher, »r gatbrrrrl r« tood

;
ihr

the J

IVHI..II, M M ^ - — I'r H,. rn.Tp, Ir

I»»«M

APONOCtTON U M I

rigid, handrfiapnft. up in 60 < n long, up 10S1 na wide,
Milh iiMUilh M.il margin (I1l.iv IH-I.IMK iinrinl.tir win 11

culiiv4ird iu vrtii water); anriit-i* frrwfnlih.
Perennial, lit *lem n hrt miming Mrr*n« jml rivcr»

in form. Ji riuv grow temporarily emergent on twik*
a» t h e water Teredr-n, Fl< IfMMl throughout the

.r.

0-21X1 in

10 K>uthwe«tern Sri •(>>,

i n

R a g t i m e * Kulk . i tm <-i

(Uoeciout. Tulvr gloixwr or
1.4—j r> 1 in in iJi.iiitrin Submerged lr.tvri

Mi MI in^ lejHT* pcrtolaJr; [irtiolr* 4-12 «:in lonjj; htaric*

Unrcolatc, S.5--8-2 < in hmv; Mttd 0 3 - 1 . 1 i m ni(J<, l u i r

«u i tn tr or nmntlrtl, i ip . in i i i . mhhikl wide, ^uli '2 or 3

vein* [nftonateocts dl I »pikc», tatit
n|> (<» 7 <m, irmiili •_''•• 4 "> Mil long,

HI fruti, up !<• I If i in i|i.nlir i . i i luious. up

to H-l'j. nun lint;; H n u r f u i t t n t e d in ill d t r e d i o t u .

iii ih BsgrneMa III a n t e B o w e r a l | - i.tl UVi. purp lr .

b Mt l l t l l o M i r | t n M l l . 1 l . * 1 6 I1ITN l u l l l j , * ! " t t l l l l l

fetmlf ttimrrv ahw-nt RkingOU in male
nlhertbuiMii <K.tiir> in ni.tJi ROM

itrrilr, in Inn.• It- R o m m $. IOIIK ir*

ii"*cf(1eil. ti—7 mm long, t 4 mm widr. wilh i irtrTiin.il

cuTMid beak. Seed* with * ttmplc f >

I1. I.-IUHJI tn ICIttPWU) ptw>U at I2W in. !

p l j n u arc imirr abtintlanf ill in fiunilltl Flowering

IK.ID ]IIMI in Augtui. Yadav, S. R aiitl Mii|.iv.,n

I. Aptmogrttm utiarwmut ILighJftan, Kul tah rr Vadrv,

Aqu*41»MU I7(«): RO-58 (IMS).
\t.p\i\, EtMlci W I.UIM- »lnd: Mh

Plaieau. Sautra f)1*ir>< i >

Afmm^Kmt umdtiiahu KuillWgll [4.

(hnburghl: F*R. 81
gloUw or rlon^'ic, tip tn t fj en in dlam-

MI»I-I.I)I md vOiuiOi Submefgod lewwu Uwvart-
h: p r « n i t : pen-^t ^ i<> t5 en long; btedcadoogMB,

I0-1S f m long, 0.8-4.2 rm wide, •Iirrnaiely
cn( 'w i>pjH|Ur ikttirtTn the vrhw in art
paiieT'n, M IWLV ami up < unriir Of roundrd. muv
umtuUtr, midrib wide with .' t parallel «eitM on r*rh

Fkutin^ kavr* ocCadoul^ BDacm; purtolo up
B -m kwjt btadei Uaccohw, up (o 101 n loan

and 5.5 cm wide, at tune mimdrd or lordatr. ai tip
• m i c n c midrib iffdc twiii i CM 7 iccondanr wfau
HaWM] p b n u and IHIIIHU develop m ihe chd of
peduniirlikr Malk* iln- fOMn| pUnit nut i b o proV

tta jri.i lit ii rnji iiioir ptasthM inf loniKncc *
Mtnplr »pttr up to Jo<i«( u.ng.rlimgatrnit '•• l *ew m
U nil. »|uihr prruHinfi duhnf Anltwuv up lo 17 mm



AitA( t \1

II. ^
g •

,lc (1n«*n (? mm>
llowrr

: ». plani wiih c*wm and ttor

Huwrt* IT mm I. <, ihrrr

lung. Flown* binrxual, turned in all <lireturn*.
I'riuiiih MflMntl (l-> If (~*h petaM*ke. %hitr «M
pin* 12) mm U»n«, 1-7.5 (-4J rum wide,

tailing j f M T Hrmriinn P O M M M whiir. ta
tellow («-t w.ini-iii., I hrari** 3 or 4,
pfall fattfcfc* L'M-cilrd. #nio*>th, 5-7 mm long.

nun vide v.nh • •' minaJ curved h-

er W • tmiple cual.
Pi nptfarv poodi, i l iuhr* «ml

It lltMMT* hum |uh 10 Xovrmbcf but fmwlh the

|>: >.hMli nwy. Ui turn, p r o

into m«fc fmlfrih Bn^ggen, H. W. ¥.. van,

mmdutMtn RnK»Mt»gh AqtJ^Piitiu Ift(S):

(19M
lp] •! St A*u, IWn, Btir. IIKI: \%, Hh.

g
MOMH prrrnntai hcrbt. l^«»e* mmlh in txiMl or

* r t m . with * iwmbr JIKMI* •hoih M the tkMr
oTthepcboh Inltcwwci >»h» «pik* (i(»

h li
.Miatlv den-

uniirxuiil cw «tnilr; fcnulr fkwun
i<i il»r b&e of ihe ifNKlU: male IBWBW ai«W t h r

fnnalri. tlctilr INracrt whrn jKrirnt ln*CHrpn ifcB
frmalr* and thr iiuie* M M ihr aptc^l ("" "'
thr ifwiit. Prrianlh abwriii or of 1-4 (-4), free or
iimtrij vrgnx-nd Suiorn* J-«. fujnujpfiwHU, frcr or
united intti a Ktumt< -(•.mitr itir prriaoUl *S*

menb, itiminodn oftrn p»**cn( in Mrritr o>
(Ion- mm^riecl in the ip««1'v'
fruii 4 ipotigy, rinhy or lrMhcrt b«

1,1" n.uiinj!, t*-jtr» uiWwUr AIM) • " ' i ' - " 1 '"
ro*
frw nulr Oowcn
L Plann I. King and p
teairi linr^T «« iUffrr«-ntij'«-.l Into prttotr «nd Wade.
IKVCT r«tM-«r. uiually glafarou» BC* * l ( h

•rvcm) Erauk and matr ihmrr» or Ili^t-M Iwwuual
I. UAW, mtitm <JI|> rt'
jtcd IIIU» |M-th4r ami bl*k . tjuflix appor b
.lur* it* i io j Wtf ( M J I I finrd tit thr leaf)
I. l « m h 4 U i i l . •)..! rredttc, dWcrcndsted
petiole and btadr; ipadtx bnrnr on its own U
f tawd tu ihr leaf

S. tYtioin. kwn Iraf win* and prdurv lo
••-•; AfMrrn Manual, tpathr 0pm MMI^ •'• t lu '

Fit**

». rVibOni lo*rr leaf urtm and pedm»*W'*-«*'
ipinrt: flowrct* unlwxual or Mr tile: »|Mthr
abuwlhr haw

« I cai trfjdn prlutr « ihr t w ; frmalr
nulr Dotwr* ire«ra|rd, man* ttrrik il
crowkd on a nirumn p-in u* ihr upadu.
•urroundn! :.l ..t tt.r tpjihr: thr *p» lb*

fcith i*<t bpf>itif( bttt Fro* ttatflm hrlnw

tct

ilw

b* a JrwU-f.and mak
U M of tbt
(fontiinn thr H H J M tmtr i

5. (>nr half of thr wlavlal «ur«kc« ol ihr
hUrir (vOnt mh. ihr other liatt In hud '• '"
lut lomunf « wTirjtpi"'"

tifirtiin^ Irom (he a) G T * * * 1 * * * '

5. AbftalaJ nlrfacei of the leal h*
umjfiU ttmjuHk thr midnb in htt<i i r l

!iu»« Ur*. <>yr%\tn% (rooi ih*

• > ipr ami s Amrnri
Lutudrrl Atmnm f i a i m n SoUtwirt

HmuivnM btH don not nimrf
«la«Mu bul

and

ituad in

a mkb*h. b««



ARACEA* 51

»»i, MU * » • the mm+m
ihCMfa 4M.1 1,1,HU- «..Hlrnh

widened jl mvr.

l.mnaru*

'
' • • « » •

(
KL5) Ja (^) a, . Wftfa

without rib* *l«ig the
•miiltv .hortrr ih*n
riiatfa ,,,d bLnlr mm

•bmr Sp»di* .MM— •>
Wim 2,1 I lhr »Ua i»

will. 7IKMKM) HuMH. S»»«br rii--.>
... i . i r i t imr*

(O lhr

j iMa.

(2 whocfa of S). •

fc«Hlfcr.
' 0 *

.

doe. i *

fnr

fcunrt in ' '" 9"

l o
17:

55

hc

j

55
,

•S" litril, A F U B

,,n«HJ» f.i

I boa IC

rwr*:

, whole pUnt (10 cm).

in I i-2) in IHUK. hljulr« pdOKC fee S cm or more.
:. v«itli • bltC hair (n Mfpttair in oullinr. up (n

40 <m liii)|{ and M e m trtdr. lit lion- < irtci
ilir jK-ruJi-*. Spain*-* matr-Lm< i. ird

the mwldlr, up to 35 cm kmg, )(r«-n below,
ht vt-lUm (0 oi*ii((r vbovt. Spadii up ta ;•<• ^m

. iimalr BoMtnOM ttie^w«tT 23—Itm, »iriilr (•••

2-4 tn> IIM»K lahvni in KMDC »ultivaint IMM»),
^uinen« itmtrd ima J pHuir nun

I-IIK MLI OMlhM nunum«u, with
••ricttl p\sucr\\MHtn: MVU- ihorL nVirbrt oh4on|f to

(I in the peniateni ml*1 <*l lhr »fM"
Prirmtul, M*nh> |»l«r*. hut fifien »undir>g in

M j i«. it. ureamt, rh*rn *mt potitk. In deep t n i n h
may rinrlujj (Jcjtinn U-Jivr* It u puUinalrd hv imall

i IMH tit India ii 4(f(Mn nils <l«m n<• i *ri fiuii It b
!i U i tilnvjirri Un iu *urt In rhizomei (Umi *nd

1r**r» m tt.r tKiuinrni It » (Hufufcaird In
t; there Jir muncnw* mi l Ivan whkh \tty in w/r.



SRAilEAL

amlrmt ind *padt* (•• tmj ;

th*pe and colour l« H tow* be *

• I nt in»jt*»' " ' " • A- * '""* rowiirmU-

nd n« vjuirtic*- Bounkal Miwim

leaflet, 1- I1W18

(Het/Ephl '**•
i inihri . Shu, C*T, Intl. Nep J'jl An, At,

<M,Go kl, K. Ml.. Mn Sk.Wh ft-lPNUn.

Qjjjjiwjpi ± SOipecict uopkaJ ABU

Khuome* erecpiitf, th 'niferow, irfiri,

drvrtafMng mnnm. lca\t-i often hetrfopnttlou*,

IIIICM Oi ilhlilirtl) j>rtt»J*tr, htadn COO1 -me

half of jdaviaJ *uil-. '•<• tithri halfl in
bud, Mibmrtgrd w cn*rtK«-nt. line*/-UmrnUu- i«.
CMMi tunexr »ir ** thr bate, w r U a m
bulkur; catMj •«V Irw *hr«fhrt Uri homcriu-

U . -J

rub

%hortrt than llw tube wry ihoti, mctMnt »n

ihr <itl4ird hoM- tKtiilf} iff the •pailir. ilir Iruwlr
bctow, tcparurt! tiv j aatttrai <p«di*;
male port OOOfa . wrapped in J\\ kawotuiC t*>Vtl or H'l
the apAthr Mile BOWCTI »WJ »in»> *t'c

O a n flul-ahaped, I UH uUi. omlei moarnMli

capKuk-tikc, of K-irr*), oniin) Itrmn |»n» ii|»iii«l

irlrid thctjfM.Srr<

t*ftiic» »Jn. h i.|trn iioni ihc tip*; <•»**

icininuln arr Mvtb <* wrdlinft. diiprrM-d In • '

«icl poril i;.̂  J I - . b) JMttmak. Many n>r*w» w*1 r u l**-

'I *• d e aquarium pbuii* J»<-iib**n.

N < nf>twi«Ynrn, lirrix-n VrrlaK 1 1 1 - < > *

Wit, It ( D, AquviutnpJMtm (H.fll.<u.h.
t^iaS (dated 1981 pubbhnl 19H) ftcobatn. S. Die

• a ( U t a l | iwn tW* »»«
FcuUnde*, A«|.u-PIJIUJ U» •

liRiiir-* Mr burd IMI tlrjwiitfi frOM (k WH (

t l | l l t
I. l imb ol upatlw cilulc ^k»nt( ihr nurfti

tmnitv more ihiin ^ mm I.. or

( h k k b

I I mil. of t|uiti*- m ( **ftv or ft

< ilia lew than 5 nun kmtf *itd

then

tlr
ht pTI

kon

1. Iral ht«k
iini-ji taithoui

bUrif and prtiolr

l- ->|OIIM- mtiwut a tube, opming bv *

• 4*nR 4m to the U u k . ibr Unl> e U ^ * " "
and <i|f fMvtK(t>MC(t *nd tut ling

•a*hr with * twbr l*iw«^» ihc k*fUc aftd >

ihr limb oprninj and tprr.tdiiq( or if
wiK f knrd thru tfiw *Uv nrutrd jhmr

he lube i t * " « V ^ V '" '" • '""U

•AfaDM 4«WaiH d r t w t i M ) tin I M I bct*crn ihrm.
ihr ipHhr I M ) > tfMTJlh nrwrd « lr«rt nl thf- tip

S. SfMthr limb afMtitnf
t « r n h ifMnJ tttm b*»r u. t»pv ihr

ind t tound. mtfrnm bamt
(In C

S. Spunc hmb apm and«ttmrhai tftrrwhnf ^
Ihr ba«r. thr b « r Urm, r^Uih t(MnI than ll>
•h* nuik.np hfown t(* purplr. r< «i •"'** in

hmb r«rh hHt«rr lb«n 13

and

Ihr tip bCfM bM

•hori u

r*ddWl; kaf btadn

(Miwnur)

briMm IP •aror*h*|

nd



ARACE \l

6. Stmtbe tab martf «ore ttw11 s tm *
die bMe opening by • *lit, not widen.-.! i.u.

•omedmei ipreading, ^ «* >l""(l lmf
,,,,warri» | i k r « l o r k « - . r w . . . a 1 m o s . 1 . . » . « . M r d .
the marUngi red to purple; led blades
margins Rat. undulate or buBate. n j e o r
rmely toothed <NE India) C cr,^f«to

4. Spathe tube abruptly < banging into a limb, with
a dearly demarcated throai between them; the
lowei ,M, . o h h o , , , ! : . - l-n.b s p w a d i ^ not spi-

ralh .Lu-.t: the upper pan of fpathe Bat or
•onetime* spiral at the up

7. Rhi«,m«-,kn.,m.p...ih.-1'»'R=«<'- .««l |»"«>
m U r . male flower. 100 « i > • • » " " - » •

utd Indu. noi in Sri lanka)
B-SpatheHmbwithaaaTOBOi mo, <. long,

kettle ..... wuiei than .».<! lomewh* longer
than the tube (SWIndia) Ccognat*

8. Spathe limb with > »H h" than 6 an kn&
lattfem* wider than and shorter than the tube

9. Spathe tube i 1" <»' i(>11^ *™
, , m jong, nbmerged bamWiaped

ih undulate margfew (S ted«
C amiobnna

... s.Mili.-iu^a.r-rum lon«: krtik ± I < „,
looj Submerged bancWiaped leaw wirt.
R«rnargin«{lly«niliar) CaudAuuma

7. Rhiiomw i ewsn, elongat* and -
m. t t (. , , 1 > u t , s KMM) («mall phati wuh .

, n leavet Sri Lanka)
p « p « .

| ( m ; ^Mtbe tube and ttmfcipro

trudlng 0.5-1 mm above the -.„(„<<• m the
limb; leal btad« (03-) 1-2 « " wide C MriH
10 Soatfw imiaB) teai the I cm rarelj n,, to

. l l t , , , , ( . . > f M i l « - l i m t M i M i M K ' l e s s t l u n ! C M

<() iKl ! beween •pathe tube wd limb

never protruding more than 0.5 mm &**&*
MT&Ke oi dbe itmb; u-.if bladei tMuaByconrid-

ti>K km than 1 < '" w i l l < c ' > o n w

2. Led wade kbraptlj nmntag mtt the P ™ * ^ * *
demarcation between blade «nd petiok ihort «nd * h

II, Spadw mnb without MI abrupih dil 'ted
coli.ii .it ihr basic t<i * » e i wfch adttftuecam*

RHK
12. Spathe taw with an apfa ai taU, white to pin* w
red, with <>i wWwui red ipoti

IS. Spathe Umb white ot rarelj ptok ("
d, trithoni |̂»̂ »lv ipathe tube osualri lew

than i cm long; led blades ovate to narrowh;

"*°
IS. Bpacbe lii«»> whhe wha i • ^athe tube
usually more dun I < • tangs !<•.*( bb* - llip-

( thwaiterii

12. Sp.uhf limb wit limit an apical tail, yellow to
greenish, without any spots

14. Inner surface of the ipathe timb rough

14. Innci sin tare of the spalhc limb KBOOth or
very nearly so C. wadteri

11. Spathe timb with an abruptly differentiated and
prominent collar at the base

15. Collar between spathe tube and limb protruding
.-I mm above the nuiace oi the limb; upper pan

oi the sp.ithe ih ioai with hvge and dis. jc tc purple

•pott C.nevilHi

15. CoBai between ipath€ tube and )iml> not protrud-
ing mere than 0.3 mn> above the surface oi th<- limb;
upper pan ot the ipathe diroai witboul spots or ii
•potted then spots tmall and Irregular

16. Collar between apache tube and Bmb in own to
blackish-purple; spathe limb UCUaBy paler than tin-

collar
17. Spathe limb wberect, ttrkted bo recurved,
tpk a! point short, never tali-like C. bftttettii

17. Spathe Umb i obliquely twisted, apical point
s o i n r n i i u s l.iil-likc C u>endHi

16. CoQai between ipathe tube and limb green to
yeUow or cream lomethnei becoming brownish;
ipatbe limb the aune i oloui at dw Millar

18. Spathe Bmb yeliow to green, i flatoi recurved

18. Spathe limb yellowiab to cream or lomettan
brownish, I obltquer) twisted C. undulata

Cryptomryne alba de WlC Wg. 55
I ike C thwaitnii bui spadie limb white or occasion-

.Oh pinl ipathe tnbe thortei ( 0 J - 1 5 c m long);

1. ,ii blades nibovate, almost smooth, with • Sal M

tawl* wav; margin.
Pfrennial Itoog <" In small ttreams in the forest It

is perhaps onlv a \ . inam ot C. tkmtittiii, haMineijer.
I n. Chrisu BBdJacobsen, N afta

uad Ihre Viariarionabrehe. Aqua-Planta 84(1); lv

*4).
111 demit u> touthwesiei n Brl I anktc

•

(typtocorynt albida I \ u k < r [< llHtlir VM

(Parker) Rataj, C etttmU Gagncpain, C kmtkamtm

Rat
C nttmpimlii but apathe Hmb rarefy more than

t *. • m long; baas ot the tpadie Bmb open and i<«>s<i\
s|»ir.ii. towards the dp u is more tightly spiral and
uMiallv bends back on itself, iii< margins usual!) have

\*n ot reddisfa rertical;
blades tnreen, green mottled with brawn m brown;
male flower* 80-120.
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Fit. »• O | / t w > » •/*«• * «Holc plant (4 t»f; b, Wlilr
(» mm), c, ipalhr (I **tdm: A, 1c*f and *p*ihr
<S tin), e. tfHrthr ljm». I. tfuxht limb hum

Prrrniii.il GltiM ••« lunk» and gravel nUniU tn
<wtng rnrn.

IvaniTwu and ThaiUnd Ban/ Btir

C bui ĵkiUt«- limb twkUKl ami ii
io totncwhii rrt»tnr.| and n*iUK|. th«
%ri)ir*rith tubrt»wii»h*««tl -LMr Ut- imH

• • tfcfOM ».hMi»i qiuLuty

p j l*-*f Nadf nirrn MHI maihinl -
iHb^wmt n 'HI ihr uppet piriite, ihr lower «uf* r

Of al lr*« unprit (nl. >f>*()-
n wHh minuir »| •

Along and tn Mtfkh IWnrhig «rrwui «Ml
rivrn, ItrqucniK wbaBCf«rd. FrrqtM • I in
«quaru. It ik vuTiabir mi m* a UmiUr ID

nJtu anti (. mm4utat4-

(lUM/frnl Eiutrmk «
•

v.
Khiaoohn up k» 7 tnn tufch. wub runm-r*

> long. lr**mittpfif>

leaf bhdn owe-, 3-R tm long, 'i-4 an •
* inKHilh. upper *Uf1*rr nrrrn to pmptr-ft"*r'
mtdbh, tower %uitM< piW oAca irddkh. vein* •<«>*

4iu1 wmcUinrtw»v baf

lair, tip -• <n kmg.
velkmnh hrtoti htYoming rrddHh-puftlr »bw»*\ krltk

• I i in I. .tig, tlighfh warn; tm the upprr wall; t»<H
1-3 int lung; luiUr «h*rm >«»i ih>-..Jl*» HW amoot
the thr>»ji >rlUpw»*h to almuw vtiile; limb run<

(l-J I-B mi Uw»g. i' i m-k at thr
in ed Iw-U»*i. |MMiiirfl but

rough, wmiHf, \elU**

(t; ndftnuw tin ular.

I'rrcnnial. In amall and Ufgr mrunt in
mc«thr •uhm*r(«l

illvp lri>| Endemk to towhm Mrrn
• < I

runnrr-iikr, 40 cm o» more long
rrrri: pctiolr* up to 20 l - *n .in h»«i(t, gw*0- * t l!1

wMk thnth; Ira/ btarln ckmgMr"hn.
art. 12-; - r t h

mri ren. Itur cuncitK

< t^wn
I

iiv * I
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up * loo* te t«

.,
purple, ** • « * « "*»•« *

puiptah-iwl »- *.mri.m<- ptak o r y *
£ £ > I l*krr U,,w<n<\>

»>" '
Mlridfen. Ar

c u r l i n g - . I i 4
* " • D1 ' "

«*,»*» emptk^i 11-1*

. likr |>nrtu1Jei 4ii* e» » (hr> gr>

PrmmMl « <-"«l -" I

, ..,„,„..„«»..« •
i wtudtT g « « R

,v - t ih IK*-ki th

|Ro, 3 SI A- » N>w Cutor* bn
Am.Or.Wb

J

-
»fac

1 VlflVvn U.. ' f^ff^

—! s

< 1.5-4

. "P m

0.4-13 «•

in 7-M

.mul
on •

1

t
7

111.

.7

Re. 17. CitfOrwry* afHtK It leal Q5 tm|; b,

(I iml <- tm»ttt)U' f. thwiHur *ntt t».i iMutitmfj i..u(ric-

rite ! « * * and Owe whmrrgnl >r«I CJ »m|, d, cm*-*K«-n( Iroi {I

r, ff>ulHT (I iml.

motr kitiK, lev thjui 1 tin HKIC, wtirn bJjidrd t l m

undulMt i—fgln:' ae iyu i '< nn eithei lutriir or with

bbdr; pr(»o*r» tO-lHcm kwift. i)i<- iha

jjimhulb ta:nlriiiiif; jhti>%r *inl iuitning

KJtr-rllijHKjI. IS-SO I m kODf. \S-'lh tm **ir, Hat oi

. Ixidi Mirfarr* unidinnK jitrrri or votix iintrt pur-

l>h»Ji. vtiih • (hkk Aitil (Mlc niHlnrrtr J IK! linr U l m J

i i rnr t , I I M I K ' H rnurr . h#»r vnnrur nunUOf blM itir

pciiolr, tip m iiiuiiuic {pUnLi nrmi C A I U U I lUrtvrr

wiltxnit ctnrfajpuifl pedolur lrnv«). Sfwuhr* I V2.S < ••>

long, thoncr Own dir k-ivr», Mih t -2 en lung tu lk i si

i i i ih ru* (rkinx'tmti up to t 10 c m i n l til.-

Umg. <vl»mlti< *1 . 6-10 irnii iit dunwtrr ,

iulw 10—IS cm long. 3-4 mm in diamrtcr. thmt l

<l< nwly purple fWtk«f. limb I.S-73 cm long,

and *rk)ciirtt bckfH. nrrth Rn erect at \*M injttriU I.

long, twitted tail, the UuMH *uri**T mttf, jvOmi

. wKtHtirnn pinptr. ihc nuv^in rwiih brkw,

M>k fhj**n t 60 (Jvarin 3-5 <-7>; Mlfm*» rirruUi.

hoi in- tritiial.

IV ul \<<An it b kituwn oo^ Ironi ihrcr nuii-

mainuinM Mrramft in • 10 km tadiw <<i the cwiifto
ihr t nivrintY of U I IM UI tKntwilwKlr. N K m U ) It k



probably cum» < m • M*tr recorded hahiuit It n in
tivabun I hiring the montoan it a sulmwrflwl and
opt km«. ^uuMrliLr t r « n It H<nnrf» in the HirHrr
|>r>riiilwi in March after thr water ha* receded. Thr
pUrn« mem Calkut n e w teem todewlop Immitulr leaf
\AJAC* ( t t n during the dry K M H I they i n g n » )
(he*c plant* may thin, per hap*, be htticr ret ugimrri as
C *i**rt« but metre hrki obtervatkmt wr nrcded.
Sr*adaa»n, M. Qyptoarjm muobrima, «nr iritrne An Ml
SOdmdiea. Aqu*Pbnu H&m: 3-7 11965); jacobtcn N

Luut. M- and Bagncr,j »lngcw6tmMcltc i-TKrumf

IB. mk to S India: • Iml . KJ.

prrhap* rxtfaict in Kl 4tui Tn.

Engki
\ |acobten [C nfraiNm/ii *

nun Merrill, C Wan
C tott*iwui*Giiaiicpwn]: K« 38

iar.

Likr C itntfimtii but «pathr limh grr> to KW
tnih pmphr ko purp)r-M*ck ipou *nd J»on mid nuhn
iiii-Kiil-ti tthpr»: Migma* wttkal m h.m/r.nul
bladn tomriimc* bnwni*h, unulty umlntair m I

Mmrumn flat ur butbir. Mnrtimn Urgci (rrw li-
R 70 cm long anil 4 cm wnlr. hut mottljr In * iKait

m »rtdr m Indu), with more distinct latrral

ft inuiul tinj«« in twifth fl<r*mg m m . It h v
variabk in hxm <W ihr h x t ; wwral tv i r l in nr nco^-
nurd. In tadta « i ^ **.JUm*j+m N. j*cohwn - found.

|K M tn D4 and
S China: Bon-' Htu. Intl A» IS b I b* n -m Hh t*

|irob«bh •<>

i (C |Li>

C (mi krillr t I fin kittg, wn tUghth
M ibr mNddlr: ifwlhr lube tAS cm lan|(;

•patbr ttnb * 41 m kmg, HJ itnrn twitird. with irregu-
lar trmtuneent ritt* and J ihun apical tad, frddtth iratdr
•Ml I * • ! itwoit; mair lloveti 100-rjo, tulmx-rgrd
hMid-4uiprdlra«aX&-»cmldtic. OA-I •mwklr. with
ttM tnwgina.

Pcrrni i*npr unkmwm, prrMinu)^ m î r •,
IK. ' Efl >< ••» io Upper Ifyna

*Rur

J l> Hi -Art t-if

Khufnnc* up io H mm thick and ktMHiv.

prtkilri

• m kjnf^ trji hUdn rllt) >UT«M>1\

uv»Cr, 2-K OB ^»>R. (03 - ) | .Z < m trtdr, «»

WOJtf*hat nHaj|h. both uut i not

l ien)
. hear t* t n ) . f, «puhr (»an» R, thus*«*f

ly, *rini compkuaua, manpn enurr, O«*K cnnr»tr

I pritnlr ur liuiHair up
10x30 cat Jiwm, •itutMlr Mhttiih.

totwda ihr tip; kriilr n H I • - m
ottttn. i»e ntalr lk

upprr pati i red-^our-»1 tub* t-15 tm
twhrorn apathr tulv *nd limb pmmtduift 0 VI «""
above <hr w .<• uppri pairt "* | h f

throw MA lap end dtetrtr purp^ V* h m b l u r

and %ri«l< M

1^ bmt and apu. ih. ine n

rnarotm U a k I trfMtt.

»U|tma* iircubr. him nr vrnkal.

' n n u l In aeauturh muiHlaird

«*d mwnpt and vimrti i i in AM% ibr I U « I 1( gr*"

the dn, region nf Sri Lat tU f a * l r « w die *<*!!?»<•«*

durmg thr cti> «ra«n A» ihr rain» rtMnr it « « * l l l 1 l f t

flowr« brfwe thr t r«r» arr Iulh dtwAuotd.

(Tcnl hnkniM tactwml Mmin Sri I j f i to •'

up to 5 nun ih* k, uj|r«
inth riinnm |-J>

«hr*hr»K



ik»t. EB-IJ cm I«J

• bm M W I W ' """ .ll111""-, l o n -
petfete, dsacuM Spiibf* l * w V " ^ ( ) V 0 * g

cmlot^peUbi " ' :" ""(j*'lt(1,,twiiiiW

rubr MK\ limb purple 10 dw^ puriilf. »»^1 ^ ^^ ^^

i

circular.

ban iapiaf im
'li. inra i

30- ,n 4-tt: H I R I " -

Peirnnul. Aloft* «n " * " v " ' rt

l,ew hvbrid* ex* Irftik*

j , , , ^ bill *rr TimulK

hyhtkt • iHimi-

r^r l^^ .1 . f t * ' ^ ^

^drt'ffl prohibit al«. fonns liybrl<t» with

(Bot/Teol. Endemic to central Sri Lank* • (>?.

OjfrftMirywr nftni>irnfir• lp--i.... ].t. t. Kiintli

Kunlh, C. TitxhttTwtuaii* V I » K I (

Rl)iiome*0.5-l..'i an ihi' k ,mi( knotty, vvitli Kotam
beuinK l»ng thick MMHm 'il«- W»0tt wWdl «ni>rUfiwi

.inuluiTt alxitT ihc |T0Uad dnii ihin
.Ktt% l.ravr^ no i 1*1 HKfdmf pctiala

ibann d»n the bhdfatt die kwu >*-*Ifc i" WNMhWh
roOcd >hr.»ili, gradmllj widrtttef .tlxnvr and
; m m t i l t h l . u U . I r j l I t l . u l c i l l h i . i l I . , t l - u i y . *T . -

|Jlt. . ,].irin.iii#Ui[iin.il tO-40antoof,QL5-1

(-1.5) im Huic, II41 in wavv. hi>th Mtftccti uniformly

Ktrrn of HWBCdloei linmimlv Kirti .i iliu t -tnd :
addnerM ind S«IJ ifcta, indiuUici i.*irul nerves,
margin MMnrtime* hi»K toothed. b**e ttincWr
roanfatg btio the petiole, tip ac inn in air. becoming
tejilit-r^ »»heti uilMllflBt mniWCHHI l< HM .twl-like,
±trrrtr •< l-mii SpethcttT,*^ tO-SOonlong,
Umrtrr than (He leaves, with up U> 2.%
ketdc 11-) L5-4J em 1<»i)t. < vlindrkJ,
contracted about batfw*) IM more upi
IIMIR. p^lnalh
iuii<» coned ^piii i">ib [l-\

•U ^iitAllfd null up In 7 HI
IIIIUK * cotfceuCT ibori auwi <>prn. ottve
n yclfciwhh wttn red ipott noi Nveiha the n
—umli owert 100-140, ONkrtes 4-7;

ilji,*Dm<wltaifuniwUh*p«i. boi
<. v r d t 12-10.

PcftnnhL MIWIK in aitfl alunx mrr», where it Qlkefl
niti Hkc com ini»i« li !•> umiatty m »w*d i>i

^ I; ihr j ihemtltt MMJ l<«.n (van <»l the
lie* Jur iiJtrn hiutril l%nl !•- .»l'n in medicine ti

ha* often Ytrrn < I with otbei
WOrtl H it i imwlctcd tn be dwincl Ironi C *thida AMA

')t^atuU Itt SW Imiu rt n the IMIII BjMCtCi • • * •

lonfotbc
(Ros/Teol. Mi.iimi. i.. India ami petrtiaaa

Ran̂ U«l< 'li in the K-uili (iii 1ii)(1iri bad) • B*rir •Ind;

\p. Vs 111. «• I .- hi. Wl

i Wfdttn
BUller n Mi ( MM,

iniui UJII

• .ti l

•* t l • < ! , 1

loa| ttMuD)
i m II»

or

[C SchoiU (

••. rnmi I M i l

up M» t em ihuk, \ip to t'> < m
bearing l«mn tin. L . . .u i i * tik- roM «ld ihin •»*-«!
i...»iv Irjwc*cir< t tif ifxrarimK- |wtn»W S-H (-Ifii

srrn. with *i«ir «hrjih; leal bUdr* rtanfW
rlUpticml lo Itnrar. f7-) H>-Wl <-«»* f»i >*>"<• <(1-^)
I -I (-5) cm ^We, biMh «iif»t e» uniformly p*V- gi I



:>* A1A'

j l

«fut

with »twu*ni "»->. mth a thUd mid
\*i\r mid nerve M»\ thin itnl IWHT

*• I"' • teuminMt.

|. »h<mrt iKjtn (Itr k*w*. with up u» J im

n*.

r j ( U .

. l f t u ,

t. •mtqt^ l

tbr uulrr turbcc g<r<-m*h hitwn. ttn- n

putpfc- 1« »rd of MMBrtlmc* rrllntiteh v

t n i w r n r rid^Mw thr nut*iti with w»r

• 4M. Milk fkiwr

Lu K t tr* uUr, tutnr>-

f eon 111. Fouiwl in iMann^lhr inuiulatcd uUc

•IOIIR rhvn. roadKk' n HWI %n W M h

along tbr nMM, It koftrn Ahtind«Dt ami by tn»
mr in Krr«U

A hifhbixl >Atw is vitifi trrv long ^Mihri. m bng or

hmv 'h«* kwi

•li*. P*ltJ ri Bnfnrr Yirfn .

MrmhAj * * w n ^ f p u r l i n Btan,;

1 Sm InciM. •!.U IL.IH tUn

i up to I ten ihkL. rough, vtih

^t moMh th- it

long; Ira! bbch bag,
1.5-H cm * '«u«Ii. upfx

gtrrn or nwMfd pixrplr. luwrr US

p l r i n t n . vrm. to««p»bam, nur^

•*«l «pf)ramif i-

'"*"•»" tip t« » cm I a n , trdmUrd o«i lb«

-r ftbMnu hBM if.i-^trttr«i. limb 4-7 «•»
| o r i ' *i ihf k— ipip^iy and t^***«*

wruriL

Pnrnnul ,U , m < w j n - I B , („

«« but tu» « icMipi ^. be »«!» *

dbttnrtl

I

• 'T-
io

F%. 41
I . .

; ipwtlir limb
* tpirvl. hum

•

m tbr i

h

In

««>

(r

nmi-nMiM'

. oflrn mtr*.

ttilh tl'Miiit; MMNW

iiiK mjhtiM-tK«-<l It '*

• '

II

l i«iih kmtp

10-1S «

t unoutb, wpfm
|wlct

I *»Mh rrd.

wtth drMlrr iiinnrn

^
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up|M-i tnrlatr given to fcro*rni»h-f«l and g
marbkds wTjcUtiw paj i* tmally hn k-1" (i lu/omr up lo
t cm Lhkk, jwtfolct ii|> to E9 I MI IOIIK. Iral ItU.Ii up i<>

:*i)(in long)*
in .ind lloag ^« l̂lh Hirt«iii]f rivnt and in

dlirhfl. "lii ri ^towing uibiort^rd ti ii vrry vatuble in
h tomba rinflai to C Muitii

JIHI C tttululala.

IK-.* ImJ. hmlfifix i» (muni. wr*l JIKI m«ii

M »pccke«: all mdrtnir ID ihc Irnti in >ul>

Rhliomnrir -ij. l^ejfrrtevergreen, up 10
IWftti hi tin; »hr:i thing at thr tuue; {wtiolr* UMMIK

inn ihiui iiii ' "tct Iiiiriii-I^iit«*iil4i<

onte, acute *t thr apex, involute (margina rullrd
the abaxUI midrili) in IHWI < SuaphfBl

oIrM fhrathi, honM>higou» to pr<>-
develop N i » i ' i i DOC Ol thr upfKT k

utualK with 2 ktrl* •» rifal InBoitttetKCi uitmU)
•hiitn-i rtuti the leaves. Spalhct lulMilai Midi «-Hge*
united at the bur, the limb u*u*Jh aboui rqiul H tK.

in

*i

I. lil v"'1) V J * "
linRe.SuatheW ,l.-i| i .oiii«Hfp«T*W'«'
jpwriuh»iil. «••

tube !t-IO <-*>» cm K»nK: coll

or P
 l!"" * w '"' .-""l^T

brnl ( l ) ,h. n.r tliMHM hyellowi.
1 M (-ft) • M. kMg. O.B-1 cm « * >1 ibr

Uieinn. -•« l h ^ t h

yelhM or .1 b.r with. ^
l-7k»ujtnuw<ifciiUf,

in ,w l t ,u Homing

nun M t K m ^ l WI«I

like M»ih* l i inbMibJJi^

, hbrkhhiwrplr; tp-ih* «hro«
I nim.

*, «ltul*- pUnl ft I n



AM \< i U

tube, usually twisted, tometiinei inflated. Srndli MM
•holt, esdated within the inflated t*.iw- oj the *p,uhr
(kettle); the in air paa wrapped is in knob
flap i>t fold of tii<- ipathe Stamens 1 •

Bam -tk aaany, free, M the k t v QJ the »}Mrfi\.

t rated horn thr in.) rieufel Iterifc
(Ka iv l k n ul.it, wtdf»( ,u the t«-I JI D u t k j ' ding

from \Uv husr, l- m me rti wtdn d
i v t n m u l All aparici are ecological!) \ * n nancfa

alike; tlu"\ an- iHltafl) found in and •loOf >•!<

rivers in joicsis .Hid pl.inc.iitons bttt it!1") m bTWatkMi
ditches around rice liclds. in the VM-I leauori tl
be nibtnerged. Ron ;c mttei

• Its (lining the winter. I'
mofkStam. The dimea^n ,i h\
animaii and ;tlsn by w.tici M

oration tnd artrficial hybi M,,st
t t^urt s .(!<• baaed on drawings from <I<- Wn

1. FcmaW M>
• row MTound the ipadfa

2. PcUolrs and teal .i* long
gei iiun ilti-1

2. i • <>t the ir . i t bladi h

spal in tli<- ;

/.. Mini
i. female Howew afraaged one .I(KI\(- d
rally .tlon^ the apsdb

-ill .1 pak HUT Mi: '

4. I <-,ti blades ova
I M

I
4. i ' narrowh

loafei itt.ui bro.)

ae»*i i r ; u rn* i m r f a c e <>t i p a i l

pu b t l - a

(Mtlws with .*d«ui urple to purp
pinkish <>'

5. Spathet widely &fto§i ihc lunt. very mu* h wid
than tto -

6. L i m b IA »path< M< <| t<> <»IH n d c

ihon/oni

* » • ' • nearlj n L mrtbotdn

5. Sp.ithci openii^ by J lonj; iti
Intii) MM oi wwtten jln»\f- tfai .

aafafcai
> wiih H itttbet it

Man

9. l i d bladM narrowt) eSiptii .*! to Itniinhtfi
rareh more than 2 en wide ipathc with ii

9. ITAi blad ..jtiu-

atooai wiootfi tnahli / ?<»««««

8. v MvoBefl, wui,., mny, kn^tudhuOl) rtt»bed
i-in.1* borne on

lu .-. (ijtrn \Mth an up to

ng uil , thv (Mitci ami irwartj

cm long,
<m long t.nl. 0

"l p.lpttl.ir
"• atal:
pfauti uaoall uH

U*. Spathei iwollen aborc ilir keak, bearto|
w.*rt> on ihr outrr I ^ rf
12. Spathei not **ohYti .^^.v,

uici mil

/

IS. Spathei abrupt!) gl

MBhMg /
15 mbqrUndfii . g
Molten t̂t" Hta up to 1
'«•• / prmtumm

UffWMdn bagnm .1.

Khttomea up i thkk 11
^reading; p

* itt

>*) long Pedw
Itmb up

•

•

wd

d / fnaeitrmnutbm i
**tti toniaJ b
up •

•

ft di ,



ARA< t U

,,iM, r«H»d«fc » 5W ari unto

U r i n m i n l i p t » « • "

M ( . i a ' "'"""•

h.»rhrd out^.hv ^ ^

( • » ) tt«3 .he km, U.n?.upcrrd « *•
I IC

mulkn " t(»' '"
opcni

— ta tHisvic', nine*

-
«h t rtifn* M«Rn.a — O f t d ''

up K) B mm ilmk. Lcavo erect;
fr-llon l«nK leai l.lj.Irt orate, cardaitr u ihi l>
5-7 < in long, 'J ">-:vri cm wide Cwphytti u p t o ±4 o n
li)ng, ivdiiiii it- tip 0 Spttbei tip ui
± (it m long, iltghtly contrjurd ami it xpanded
abovr «hr kettle; limit up in H i m lon^. MM Wlrt
pmbjibh (.(xmm; wuli Jt wide K^pr: OUttn Ktfi

,.ih, inn. t with hi-Htlr-hkr hain UrvsuU);
[AI\ up u> t * <in l<ntK Owrki 7-* at t level, *«tii
smooth • <KHIM-C1 . Scrtb unknown.

Hoj;n. i | ^itd Jacobucn N l>»< qtctiMtttrfac
Stclliittg VON lagrnanJnf gnMit (SdlOU) tbitgntr n
Jacob-en, «mib. i m , AqturFlimu IS(S>: 48-50

|H)|> Emtefak io Bun «nd/of NI
Indut (colkcted in Svlhet' in 1828 and

•Bwi/lnd

45
RhizmOMi Up i<» 1 "» (In, L l«-*\i-« n r < i ; pctiolci

15-SOan tang; tad l»l»dr* omie to tuuwly owue,
1 >v—3(i on tiniK. 7 - W > in H.. .1^11^ 12-17 mi

Umj;. Prdiiiw k> 4 -51 m lon|> Sjpatbn up tu SO • in long,

much r\p.nn)( il .il«nr tlt< I.."'!... limb 4-ty tm I-

w i t h J p n o s H w m c e d t w U iwfal H u d h e l d b o r i O
mnj: with a widr R-tpc. iui»<mrnU'i1 In an

i n fS*lMitt)

«|wrfK (I OB)*
, wrwnr * I mm >.

O T H I )



n ARM i M

h (hr imlr

urbkuUr rxtm^OD of the limb; outer wirf.nr gruiu-

[.„!• MMM-I I tailh *.

(muhri*jkrc*;tt*l

-. w brio* ihr

i4M-i*iU >mif-«lu|.

EiMfcnm ••• IW Sri I M i a •»

r* " ' ' —

X-taprml il ihr

n

tin ltnv(. k i l h l * l Utr.

17-57 i in loi»n. 1 - t o

wn wnall l>

Gatttfihvttt iH» <" '
kK»f ^Mih« m ktng. i'

: «wollro d m r the I ift

• ^KiiMif b* a rdM

«m«Hh. MM LitH-fwrpIr u> | U ) .

(tiHf»r fU t i |mif4* .1 ,M , u.

W tuttR <MJwrth* M iK tna

•

lanafoim (Schofl) Thwaiin I / . Mnt>

Rln/iHiir* | t tm ihitk. l f«vn erp^i. jtrtu

- Jong; lc*( l i l j / tn onti i.ml« Oft

4 <m to«n, 4.i-5 cm *Uk C auphsUs up to 6 cm

uid tWoUrn abOM ibr krtilr, oprntng bv »

vlit, inJIrr uwijcr grcrnnh-ptirplr. |o

ii4lh nMtril thr ribs unuilh *

lr. fUuk (Kifplr. fHtU f MjrtJ, i null whll

bram timg prutubrnncn nrw ihr notlUr. Mil 03-1

»U({iM4. tligm* itmlr.fkii ! Vr t l i ? CM

. i (fil l. K.fHlrnth fn S\\ S«i I J I I I J 41 i

1 i < Ptadm ^

b«r.

Bp H

I cm l«itn; Icjtf Mart. . orditr ai i

Cfdumlr n|* |o 12 im I'HIR S|> Jl im '

mm t» r^pandrd abotv ihr iniU-. limb Vt> at lnf>K

not tiKiktrd, Upright, opening »tih » wnk K*P«*'
 l h r

4 not inotr than 2 S on tooR «n«t mfnmmlrd I" •>«•

t, krf 13 » ) ; t. >HM> 40
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sin hue
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wtth
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UnW .,!...,« M.r.

S T - ped Seed

,dtadlld»*tl*«di*Offfta
- " ' ' '

: Ki.W.

w 1 , ^ . - ''

. pedoka

... •" ' » j

in than hd
ong
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V 1 1 1 1 1 ( ! f t i

S5
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Ha. 47. Ugnmrnkm M M I ••. ^MKIM (1 em); b, U.ii (I cm).

/„ avaia:c. Itii (5an) ;d , ipadK ( t a n ) ; e , f » « n (I nun).

region*. Flowers and fmiui OK- whole ftm bui with a

i>< it it..m UiguM to i ebruarj

(HeO l< n Hyp}. Eademk t.. s \ \ [ndb and SW Sri

•< ey, »Ind < io Ki. ki. 1 n

Ingmandra pnteiermxsm i lr \\ r 0 Fig. 47

1 ik<- /. m-diii but ipathti IS-M i in loog; t t sb

6 - 9 cm long . MIIX vlinilin .il. tun or only rii^ul)

•woBen above the k i n l c . da rk red , tin mm <MI the

i i l l l i ' l s i l l I . i i i - i l ( i t o I n u n l o n g ; M i l ">->* ( 111 l o u t ; ) r , t1

btedcslongci diaa theh petiole*
l i I * A m i t u - i u n « " . u i s i . i i t i > i \ i p c c i e i p e r h a p i <•!

hybrid u i g f n . Fkvthei lnvutlg*tkuu .II<- occdML
' . IMH I n S W S n 1.,ilk , • '

Istgrnandra thwaitnh t-n^U-r 1/ \ihuftzn dr WII |

R h i s o m e a \Kp i<> 1 « • i t m k I < a ^ T * s p r r a d i n j ; ; | M H

ols l up B H i in long; lt-.ii biarfet o v u e io buw colate,

I M M U ) u t i r i t i l . n r . u p i « . | 0 i m b o g , u p I . , i < t n n

t h e B M r g l l M " M i . i l l v v ; n \ i v ( i v s l n t i t O M U « ' t o O g

upetcd and acute M ii»- up CanphyOi op
9 *iii long Peduncle 1-T i m long Spathet up to

l" on long, tv iMtn and M Q N M .ti»>\< thM kettle,

b) .i ii.Hrow vin ..mi i lurfacr grrcniah-browa
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iHvp I c n l . t .f irlri i iu («k S \ \ huh, ! fttnd \i» t->>. Kl,

ft. t*ft*mmim Ikmntttu* A. h
!<m«itiHhnaJ wi tMKI ••* thr »f»*tbc *twn.injt the

!,. |>urptr. withixn «4it». at mort And)* roughened by

o r b i t f- < purpk.
with whii«vtippcd br«mtmig )•• ••EUIM-I^H• the

u; uO up to * i m lutiK
O y i t n wjm IH'!•»*• the mtr: Mtgnii *ubwinmriri4A\.

It 9 ' '• - tnm luan, 12 mm «Mtr
11 Ktwtrini. • ry.

ti» 11 in iht. k U , . |>rth4r* upp

«> in kmsi leaf bUit.. rHi(rtt< J««* '

.;. !^-lt up In 10 tin long
PnliiiDir u! <i Urn* Sp*tSc. tip «• |M ,m l

no* nnitlrn ilmtr ihr VxXtW. (»pcni

tlrt^i puipic: utl itp m M < m ("j«t On

< Him dbumUnl ui ma Utri and mr«ttu, tuutlK *ub>

d d h i

vtrt: R

tip la * 5 rtn (kick. L O M i>rtw»le»

up in t 6 cm long: l»r hlnln > l r

uwiirijir IJMtcni baf - rn HI.4. DmplifS>

Bpttbea • I OH
( r »ponded abtm- ib« IhnbtScmki

omiir * I CM wide, nymlng bj

uufa^e MWKtih tnii with I

turftat drfp p«ifvk- flrrU. toil aUrn-

Owvfetl » in %-4 rt)M. HDOMh but fkvU«1 WVm thr

fp prltJtc.

ftnl.fmhiilr*oWWbwfa •iu-( w Ap.

Schoct, L

.. . *

ihc mcin

( I ,
W

fohoal̂  up m 4 i HI ''>'• »•
up ID I t, m loinpi""'"1 '

bfawlt* utualh ptnnMiAd. »i
o l ihr * I M V U I * t l h *

I" d

. b.

O^MMl. I
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• > M , v *d iK < l *»" i

<un™,rS,*iocm

itKFtfH

5£T
Berne*

^

Uiwfuhi ] nm*ru»"

Siokmil

• - M l

51

r iu- E M M sp .n i i r <ti.7~) 2-4 <tn im t^ . gpae&fcb-

ns hairy, conwlutr at litr 1MM-. «p«diim atmwf

uifh .i v*hnr • i l tnlj ir (ii.iijiin. DOOMrkted bfftWMfl *hv
female anil malr paru. Sparfix ihortei ifi^n and jurtiv
.utujir to ihr »puihr rfi i l i f I ' JV , VMIII i female Bow
bdo* and J i-^i in.ilc RoHm .itnivt- Flower* uniacx-

jMit.iiuli ..S>w in. ihr aa la *uU 2 united itamcu.
(tv.u> OuktfiapAd, l.4oeular.
green, t nnmrd l»\ ilir ff-i*fsi«-nt

Perenakl of BdHMl Brafrflottiafl rwctirt with
I H I H i y " li ..M - v.tn- linn > .uiiULil In tjtik>. litgtKMii

.nut in*' hrlfb I wtalh in itr^h v .̂tu i bui mnictimea tn
\,t,M Lcli m i-nti vilt MKn IkaiCSI rini«l% during the-
|mi v,r.itt,rT tun mri t illt tlifotighuiif ilir ir»r.

b) toaectt KtfconpaifltlB in'! praMUjr&v-
il p i t l i i i . i tn l lhs-n iinniili * | K - I M < V «CT«1I or

,. It. i l i n t f l l n . IIHrt(h l l l * |H' l« 'd t» u j l r r U«l I t l l i l r

•h \ •ectow pCM in many

I'm U«'<1 i» iii«*lit nif in IrKlu at .in latiM i

buecckkb JIHI cure KM wthnn. li «

h. <4

(A

»».
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nutli

|{O) E*Lr|. Pmrapfci i n , Bar, Gey. l"d, P*k. A*.
Rh.Gf.Go, Kl Ki Mn. M|> Kj Wh "- IftOO in

ASCI.KIM ADACEAE: MBgcncn
M n i n g CM MriggliitK licit** Jf»i *hml»,

late*. I « w * *ir»n»lc, t.h- <l. uppuu
•ir*. Howr* radwlk Hinmruu JI .

Vmcruu*. PrUli t-arafMUiubilr M and
unilcfl t>> ,» x.luimi ioni»»trn!mti>. 1'nllrn tini(rd •

•

'"•"if <m ipoOO-
14i»Uit(m- Fruit • JM

l* arrtwm nl h.i

Scnb ± 3J mm lour h*ir» up <«

I V Si

4 vpecin. Old W*wkl u<>pk«
11 inrucu* fil.| IL Bruwn ex

[<0 wrtHWJitrl . 1ml., two
(linaacw BJ.) Itolm] Fig M

Bruit hn* •ifj«tlrt I j-ji*r* ohkm|t to tinrv. 4-« cm
1 . • nldc F!o»en uuulK (Hitni. ia

Sr|uK cup-htur, the lnht-t I-S.S
l h k hi

I TI g
In ftrnmpt. bkr* inr) pondv

nxHuiK in * j t n ,i ifn^nff <**»
I /^U and vwtuui »«)««-» ) I"

Oowrra *rr wn brautilul trni *1. ^

• bain md *»*•

{aund

IH« [n „ „ ! Iraq t.. ^e I

r, kt I., i r

»rtr* MTMtcr.l m A * -in
i p** Wr in hrttk; •vrM* turTUuiulnl Ir

t«kahwnt. rrpUrti Ks • ptppuftd h J ^
hnnlr* or tain or «bvnr P,
*lh ftnimttrk*! ( IUUUJI (VIM

%ul
joined MXMMM\

, ihr ilincr »«..• -7 nun I-
rllipHtkkl, tntfeied. 5.8-7 rm kmK

PctaU puiplub pnik ... ptuk or «h«c, I - >,,„ ,, Ol|t> mMDt

JCTUM. Uwwr hall untied; (ohc* trlkngol • « * *henrj

tmfck, ti K rkt umih \ M n ^ . ^ tn Had
iVadnh. Imfu >M»ni*J erf U<mamk »•• " I K

418 ( 1 «
f • '"l"«•<<•» «r wrrnV win

in pl.n r, v,hcif w^iri MWMI <turnm 0»r

bttl are «
The*r p

•

•

AhWUi

rut Hdtm hiftmmtm i
Urritll n #,

I N K

« J IB] •

I mi'

1JI « 4 M « B ^ A < ' '

\M \ I* ^

I tMM t

IVItlr. Pitmdtmmmt

Hill ««rti |C

Vltiti

n^iritfff (ii

(lamKCfiiMii (I B» .* In* mil tap pmn -*„ h

n.thn. writ and hm* , Y .
\

v r at
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(Unruwui) ti*crtnrt.

Th« lolkming
do

^ 1 G K.miii i \

I

Linnacu*. <l

• ••lining I M U I I«>" .

I. ton, bn» h< • "d P C * * * * •*"

MM cnwdrd on - .••.-'»•'•
7 timi JII <lunww*

. h l ' n ' l - u-.

na "% a r | WT
Llmoluai

« With - .h-rF»y pu«l«l

mriniK hradur

•V a

..•

l

hSTtKACt \>. &*

H. Stem*, Icavr* MUI I « * I * gjabrmu oi ittghth pu

m i l ; rrtcpt*ck»ctonnaic, am« MUK MI Imit. «v|>wlu

i l l alike nr tli^hdv <IIIIKUphk wiihiit ra< h linul. m

,..i 1,\: |« lah \> Ihj**

ta*

1 t|wd
luillarw anentaln l\ Don]:

viiitrwliilt «li< ( ulrul '

\>mu.. J« I-IIII. \*>-'M) t-4S) cm t j i l , with

Vtold 10 t«(«ni kHigiimlnul i i i i j irn, r^tlirr Mrolkm J«

ihr lunlrv LjWWi alirni4(r. nrwilr, hmCCOfetfJ

t. np.ta !'•• •!• b n | m nKMtuurKinduUiillv

, iHimcwhiat n*rr«*rt-«l to*arrl'' il«- 1I*JC but

p tud>.! .iml iheaUi '•« <*• "'

B PloHM bcadl MBilc« J-*.i1ljr%. up l i . I >S < in in

• A 2 1.1) biiniv .- l« OfUculW io

hn.jnllv i •!• niMiilaui. with A ihiupK

pointed ckx^ati i IgolMC itiwrt* nbK-nt; iut>

<-W ± 1.5 mm kmn 4̂OOtbcd< pale IIIJUVC lo b

,,, uln . nibtcn4cd b| •- jb-», the

miiK wiili..iii Kaloi \ i i i l in* djik violet U» blncL

W-LM obuvo*d. 2-3 mm IOMK, lUurrml »IMI B

brad flntn ndr wd ' m); d. rnwrh (t
^. r. tin** widi nrn rhwntnf hrwb (4 mini,
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winged , dark b r o w n , sp .u seK ha i ry ; p a p p u t r e d u c e d t<>
let. united below into a ± 1 mm Um% tube.

I sualtv annual but in vr-rv wet COnditJOttf (t MM

perenitate hv rooting at the nodes li b lometi
found Boating but usualh grown rooted in the Mib-

te in shallow sv.uer at the edges ol tank*, hut i>

found HI marahea, along the banks ol irrigation canak
met in rice ftekk where h

tered to be A peal Pottbtated bj Into H OI
[wrhapf Mvnieitsnrs autog teminuJei
Rattened and winged cypselas with a pappi
itmttag a tub*-, the diapenaj toe* banian H unknown
but toaae an pfobabh carried bj water while othen
ma\ IK' traruported b) nirfacc adhesion to animala,
partk u! i fowl It is useti in in<

| ( 0 ) ! (< i Hyp I Hiiemic to the Indian •ubcontim
bin l.i<kiti£ in Sri I anli.i t i t an , tBur, •lini •
• i» Bh, n Kt, l ib , M|v Or, i'|, Kj
Wb 0-1500 in

Cetttipnh. t
CemHpeda mimma | [ inruu u») A Braun •

ourriro, Ihrhteapkala ukmidtn
53

1 oi sprradin
ibfe, l-«0(-90) cmkmg.iOrni

think nil^^<- I < imnerou
1 mm toitjn, 2—( mm widi

latr. with uaualh 2 teeth on

lualt) "' i»>tnt ..i attachment Row

[urninjj
• • • t x i t , * >.

(-6) mm in diameter inw ;tbe

ptacle gtabr

lobed; tubd
: ntinutc,

\^« t [ttateit, mar*!
Mlbmerged in sl(,ill<

the • edea ah Bekb but
udcred a nuiaarx
st'\ tiav,ii rongcation. akw

and inRamnuuot

H* 1 n u m
•i< ( s t a n d

Mopi«-;»| \m

^ r i i i i u i l i

acaal -'num..

vhttr. «tjl, trttilti-

hea<l unai clutte) <
• ,tve, u>n .

(!>«-nt hut the outer uibulai
Mobed;

tothrd i \pwia* not utoM
Bon
tut

, —

^^aatf•

0.7 mm long, owoid. jrj
Rayed, A R

reae), Mittriiun^n
Hmwnfamg Mtecfaen

i i lowering beadi In 6t >tvle

'• j h in itM 'Lt i t rnod
i i i n i tMhaped

S«enM nnooth; prtabyrllo

U k r (

and whii
tmknoM

j j h i d M • I n . t

Mahva, Mhando

hacimt hitrtt Mflgbl j (

• (he rriui.t!
I - *

'htHttnr purpnm n

I
'•0 cm tail, w:

Mtitpte or •partety brai

•

hair* i t\r

d ifktrrt*

wnl.

,-oni

l
•od



ASTF.RA< t

tovm*

S
M.. . Bur. l , , i ta,
MK Vih.Mn.Mp.i" . n I p, W». MWO ...

r

I1

or

;

*

alike in t \n h IK-.MI, NMMM btOHll v*.rl, t tmw-co lou i rd ,

iu»«t(iii.ii< •UgbUy Bauened < \ i n r l » ; o t h e r headi

with dark grey in Mark, MMMlh qrp«faui P*PP™
reduced m 'J. minute and uniicd Mraln. wiilt or
vnthdui afrwhairt.

naiiv mnual bui to eo«MlUk»u ic may
pc icnn Ur b) iixin.iH 41 ihr turtles It ix >.timnmh in

and alone the edfJCI d pOOlt, tjnk>, IIIJ^JIMMI OH
and din he*, WIIH-IHHC* foiimi floating in auttl, l l w

n i,.HIM) m m« iiri.iv boi raret) totniclered io
or i Wftou* wrrd. Pnl&lUttlMI COtomaphBoOI "i
l>i thap* mnatdmea ratoguiKMti HM d l f m t i t u l n
air i \)IM'I.IS v*nit ,i ininou- p.ippu-. iXiuarpbic:rittief

. | Run ned 0td Oauin| a '»••"' i yUndrt •! cm)
linking. J( k«M tame dhptflicd In train li i* uwd l«r

i\ medical purpose* in bidbi md " ta i n m •
libaiOi dye t" U i lw -• wouxct d ihlopiwne l

wfa H rtW againM ncman»dr». 1'l.mi*
l i d i iOOtll | » y t

o/A.i while Owe with marginal mberdc* »rf «atlrd
£ piuthn/o; ihrie *crm in l>r nu> intttigrtdtag

ptanrt i
1 ( 0 ) H t l { f ' 1 . Ms |O | . CUMmo(x»hun i n M M D a n d

II.>|<K.I1 n i n d i n o m Bar, ( <v. Ind , N r p : - A n , A p . At,

B h . n i , ( - t Go 1l | i . W. Ki. I I . M|». M / . i h . P|. K,. m

Tn.Up, Wb. 0-mlOm.

muL|: ± 10 tfx ipott-

un in *ann rcgiiiii». mmi m Ain^rka

Fjtythm flmrtmm* I OUtdnM V>« 35

iMMcrrvptngand odetoi jwciid-
irtg, up m ."W rm ull. [ M M •" u|>p*niic juuft. «,ih«**-

I itr. I 'l-\ (-7) . D

wide. glaiKoiiv ncMdMCi *">• M I'K* t».w.
nuiKim »li(riiih toothed Mi»*rr lirjwb •raal'
Mt, t |.JU ..f U-jvt-t. t H mm in dlamru •,

mvoliM-u! hu . i> 4, »m wUic and U-al-ttkr, rm l*>
ihr head*. •<•' 00*M JMK ohiuw, T U inn long, ihr
IMIK i j. Ird ai the aprn. 1 6 mm Umg.

JII liguUtr. nrhh wn thon inncim. inuMh
itihuUi CvpwlM t I mm Um%. lwt*m d in

it«lt-»; «t«ln prnbtrnt iifid and hanleiv,

dubr hain ai li»- '••« <•«
Atiiiti.0 IH wdtwtimr* (*rirnnul Efeci hel<

joiitul in ntJI«liv fil^i'n. lanks, ditcbei Of « uran
mln> tliutmt; PoUaand the dtecminttlrv
*rr rrparlaft rtu-kwnl in (urdenrd v i l n , I Itr du)>ct ul
b unknown. Almrida. S. M. and lUniwalU, A K
M—inr cHxiirrtmrr of t.*y4t* fiu.tumm In a df) («uui
h'Mtiial o| thr IWimhin' Njiiiuat t1i»tot-

468 taa(we7).
H< 1/I4fp?| S JI»<1 St: A»i*. prTh»p« HMt .

in W r.i.h i IUII . Bui. Iml, P«k- ->Vi, IMi, HI. |k, - -Mh.

>, VM-



Fto. U. tiw>dnji.<*m*iu: a. «h»tr ptnti (t cm). h, Qtmrtw*

beat) Cl 4" |HJ.«.LIT **lr il IIKI,, hfimi**,

< part H fltmrttiis Uvmt (1 fn>
(0 X*l mm).

EfimMm panirapin

p i c , muth hcamrhett. 3-!W (-50> i •
ull. gbhroua. ^ ot 4witigcd; winjf* drrwn
leaf bwn, rnilfr <ir drnuir Ijtnet altrmMr, m m w ^

or ipalhubttr, 0 og, |^| J mtR

h llUiv. ifUbroiM. tuac *n*nr«rfu( »i
iialc, mar^uw miMiirr U looOted or rnim-. tip uuir w
obcuw but UHuUh mm KNiMr. Hrndl gk4».»r, t |
in diawcirf. I MT mure at b incb rn*\%, peril
m i 5 i i n loo(, Emolmtal bntt* tn 5
UnceoUte, S~5 BUB tun*. 1-1.5 mm MJ. . , canOap-
ttoui. acuminate, rrcurtcd M thr tip, lottfjn Uun thr
Ilimri* titmri* aJt (uhubr. |*iitV to purple; (mule
fkn.rr» numcrpiM. tubular. Ihr pclab V m Vlobrd

.m kMif;; bferxuil l lown |c*rr (t JO-M>. thr
peuh 54<Ac»*. 2-S ran Ions, the mm tmulH
•bot -n-U* <rf it uulr Aewrn c4»totdF ± 1 mm

loos brown, with 10 ptitt vinglikr ttl»; MUMM

•MK
tJ«i*n *«> abuncL. nrrf i..

(HH n i»un.l ,„ *ri \A*rK Ot

Mali m a n h n and rkr lirldt 11K-

: u»rd n>

•on t.nnwi trt ci<

•« in luting «tuHrf lw ^

i*o*u.n| lM* t *appnw1 andriwrirt ihati iltr

tonyhJ
(0 Hcl). S junt St Aafat I i, kl hi

10 tpr« aitd ram Aftfca

Knwton
. \ M f l r j * - i Vli!' dt, Si**t»

'W Kalri, aho brafti^ a,

«> t»p ptaf.
m wMnrtimn irrf iuf l

ttr. .rnulK bntwhed. IIM- faraiMrhr* 5 - » •
[ r o c * • i irnutr. tmim-Kiiw. mallr . ., l*«n»

l

iriMtar plaiM 0 « • *



* •

or the larger ,

A S 1 V K U t \1 71

or iomcumei 2 « S tofedier, globoae, "< -l •< <" '»

diameter, peduncle. 1 -'••• - - '»"«: m u > ^

" ••
pappus .* .

Lltin.i. 1.mK, tuiitMia
i lip.

•

»ot ccountered w "

....

,

n,r dt»rminute« are imall cyp«*». UM

,nd mcn*truf»l di»ordm.
II, , butnowvridc

iy, i» Up, w

:
» • •

7'
n f i n c d i<t \ i m , ,

Muck bnactod berbi &emi - " ' '"•'" ;
inn, i^ged ••••• " : "

numrrous * r Jilr. « * d o n J J 2 J
inio 1 RloboW IT nalcom »•' ''f / '

HH.r.«hlK«.«-U-.m..wlKo...l«-1'"" ' '

^ U involueml bn«:u o l ike « . « « , , . „ • <

u lite, tu ; " M ; n S:

cotnpre«rtl: pappus ab«ent.

H U H « ' > » ^ herb. ..!..-.»
ctae Ro^CnuR.

c

2. Margins ol the l<-.ii b l a d e i i n d the wingt <»i the
stems, branches and p e d u n d e t ent tre <>t MnDetimei
simply toothed but m-vci tpittyoi sjjiDy-dcntale

S. africattut

2 . M a r g i n s a i t h e l e a l b l a d e i a m i t h e M i n g l «>l t i l e

Menu, brutchea and peduodea spiny, tfAay^ent^t

o! spiny-double deaoue
S. Leal bladei villoua <»j hirtute, bearing (talked
Rwanda on both nir&ces; margini of lesl bladei
HMI,iiK doubk dentate; peduncle wing* ttrong and
1 uimmn up to the compound beads v. IHKCM

3. Leaf bladei penbtentl) wlmr m tawny wooD; 01
tomentoae, not bearing Malted gland*; margina ol
leal btadea uauall) (Unpty dentate; pedunck wingt
tape) itit; ofl ami redw ed 10 iptnei a shot 1 diata
bdow ihe compound bead* S. $meffaUnri*

1, Subtending bracts viaible throughout the compound
bead*, < loael) overlapping and hiding the flowering

dsat antheaii; compound beadh teaaile 01 nearl) 10,
i conical, resembling < oniffej conea

4, Stems and leaves glabroua 01 puberulous when
• 111H: subtending bracts glabroua 01 tparaeh

puberuloua S amaranthoidn
1. Stems ar»i leaves htsptdulous, villous when younc
subtending bra ts htsptdulous and < lliate

Sphattitnthtn africattw 1 inn.mis [V
WUldenow]: Fig, *>7

Sienu uwallj one arising from the I ind
ting nuraerotu Mccnding on spreading braechca

throughout ha length, up to i 80 (-90) cm tall. Wiogi
on stems and brain hes entire <»i «nh bete and there
,, imtniK giabrotMOi pubescent l eaveaol dsfl
main atein obotate to oblanceouite, '2-10 cm t<>»g,
f t . 7 » 5 , 3 t i n w i d e . j m b t M i n i f i sowsctfaftea ahxoM

riabrous, flu- margins subentire 01 denticulate, the
iip rounded so nrtmnttr. the tdosttji tiarroi
and and decurrent, forming tin snflfa ol uV
leaves •>( ttif branches generally ssaaHei and n.u-
rower. lometimei elliptical 01 linear4anceolaM
Compound heads globose 01 somewhat ellipaotd,
7—IS mm kmg, 6 - ISmm ho iHainftfr; pedunctes up

I , tti long, winged below and tapering <>!l towards
MJ). i!i. entire Subtending bracts )UM

visihlr bttl oal) covering tin- bate <>i ribe Dowering
ids at ai r 01

nmmit (I at the I
iuaL In wd placet, swamp*, rice Reids,

in brackish water, sometimes temporarily

Hel|. Old World tropic* Baa, Iw ;

K l . Kt, K|, l n . W l i



\MMtA-

(O \M\ Endemic <oSri Lanka MU\ SK [ndu •<
• lied Kl, Kt. In

Thi 57. SfJMrr**lk*i ufrtxtnmv i». UppTf pwi of fttmr>Ut|(

tli.H.I <| CM): b. thirr bt* i» 'I mini. «. Hi" .in!

.«i|»tHifulbr*l ('•mm», ! . * * « > • I mm)

himw c* Jtabytu i
Stcnu IIMUIIK onr anting to** the bate, rrrci

boring mimrrou* m i or ^wratltng bran.
ltniH|((h<UM ID Irtish, up '" + ^» cm Ull. \\

> Mid ilic-ir A auttttlB
ro, gWvoiM or tpivwiy (ju»<r-1M I nm nf ibc

up i.*-« cm lonf. 0 6-13 eo» widr,
•t or *4nctimn akmm ghbrnut, ihc ttuncm

r, tuUAdcd w> MiliMrutr at ibr up, gr«)i>-
mttrnwrd and ricranen* at the hyw juul funninf
Minn* trf the Win*. Co^WHMd hc«d* «r«tlr of

nr*ih A cK^f4ic-o»aic 41 mMmkf, l.V-1.5 cm
M diunclrr. All tubtewtinf b fvu

throuffhoui the compound hr*fc. < U>«rK o«etl*ppii«
4 hldnf ihr llwrrtn^ hcad. M ^nibrM*, ihr hrwU

com ibu-nain« bnca CIOH-K

teb or tfwwh puhmmi. .
f uh a tp r̂w 1*1*-. «fwrjHlinf| or

rrilnrtl
AnnunJ In NHtM. prowWy

I tlilLjriu [3 A.rf.,1

St. i 4l 4i i t inn |torn ihr W * M \ * t .

jucrndtii|{ t.i iig and again bnnrtwii ab«w. u|>

• m uM Wtngi mn Brim jmi Itrjnc hr •
»rq(uluh ipintkWiMHViiUtr. ctrnvU faaj BoK
and br*ii»R ujitkrd gtandfc If jnn <Axnair iu (W.i I
akwe or aonviimri tUqMM * l . |3-f l < m hmx. o 7-'J 7 4 •
trklr. imuily wiultrr <m the utimuir br»i H«w«-

t i i r«utr , n«- ir t W * K » I H I W

drntH ukilr in coaneK drntatr. thr lip

• n i l »•«•! irfatalr, thr bur |r»ti uunilrd
dci intent, lirfmtri|[ |hr *rin«> of the Mm* " |

to

1" tndtameirr: ptttunrln M . 5 ( m l

Subtending bracts ol llic iUmtnun hr*** n«t
. liiirar «»Imrw^ohl • . J|Hf u-

LlU-it (hr M[i



ft • R " ^ '"
' -« '

f ekb l but " ^

pU»i Matbcteimto aphiwdttiac, cuter i<><

UwUuchc. dlurctk, laxaitvr »iwl ti*li pobttl.
11.1 IVoph .ii s JIHI s* \MJ Atvi \m<ralb: Ran,

Bhii. But.Gejr.Ind, Nrp An, V, \ i . \\ Bh. <-u. Kl. KI

ti G

I ik< s itmiimnftwuU* \»\t Menu JIHI Icsrea hhpido-

lous, ifllow when foont; •<" '•' ptduknu
JIKI ttluir, up lo 10 mm fong i h to

tip.

Amuul Ei'olop' uiiluwwn,

|0HH>l

pha^m+mM mmf^ A I" .1.• C tedpUe Tig. S8
like S. mdinrt l>ui imully tall and mi«r

in i iK j l x r t r . up !•• i l \

not beufni •talfcrd

pound ht j
AII IKUI. Wn pi--

I

Nrp •

thr matRm UMttU)

below ihc coo

*nd

43
wc»k.

d

. »ur.

ur drcumbmi, bram hinR,

qa term

or axillm prdunt-ln. wUh llgutalr »n<l ".hub. «
tubMbi Bowm only. Iwwtawd bm u b l •* a remv
AiitJ.rr. funmlrd W ihr aprfc mmtrtrh

S -

bund

I. Hi *rU •..It

3L

Houri•

1. QpJebM with cfita cm OOC or bolh nurv;m> and
vuih • papput ••> vsuk lr.i^ilc br i * i ln , mv.ilmrc
2-*rf Ulr & fwttnukitn

l. Hodtwltli UfubM Bowwa
S, Hrafb R-10 mm m iluim*tri; ia>- llortl% B- 12, the

S. VIrwW V^ mm m ttHM I *>• An

Sp*tanA*t mini A I' iJ<" « iBUldk [V «-•»/&» MHl
cut) MtiriAV MM • ' ^ (-V P. Ur O

4 B * Luk. . S

(A. P. (k
Wtikk

Sirtnt it

the b.i

(-4} cut

linnarut,
R. K Janvrn. tanita

ttr

cm till, teatrrly

p to 1.5 i m long, <»J(m pobe••
' in long,

iiir-ttuLurty m i n i , or
KUtC <>i oblUM »i

q |M*<luiHiiUlr. loiitiuy, it
15 mm in diameter, lain- mining 7-8 (-10) mm in
«tijiiirlf-r jinI 8-1* mm \ntl%. peril n long;

IDVOIUCFR] b ' . 5.^4.'• nun I.

I iguUW ROWOI riMCHt; niltuUr !!*»*.«» >rlUm. I
(-Si nun

hcwl*

i

W- ytbalfcn f«A« A. plant (t CMfc fc tl*«%rr ri«n lirjil

< vparli {O.ft miiiV A na««K •*.



BAl N

-II* iUtiraed, t 2 mm long, almost black
gbibf < >u v pjpfui* «!•*•

Annual, li it <> wftncd to wrttand* but
i|ucntJv found in bogjjy pound, mji^iit* -it (>.
manna, along • i Mid in rk t fields. In ihr

il u mcMtly found at higher elevation*. It n t»ed

|© lk l i . s and SI A M * Ban, But, Cry. tnd, Srp: Ap.
lg,Mp, Ri 1M.0-2.10I>

, t kmiih

leaf

Hum hold i,

I ikr V uhghtmm but Menu imutl) |
HLwIrt anir, up to 7 cm long, up to 4
margin trnatf: tkmrring hrjrit 1-3, ft-10 mm indum
rtef; prdunrlt* 5-6 cm ln»i{; limb «»l Ugularr
t 2.r» mm lonfl, t 2 mm wulr ( v rs, b» t X mm k

ligublr flinnrrs -̂awi»cil ton niNnUi Hu^rr* mill
7 unrquj] bri«irv

Anntijil !i >\ not UlUrhMld to *»rtUnd» but it •
qurntlv ft mud in wet tw iiunlw pti

fO Hell- Ttujmjl AmrrKj, ii.i I in

S
WalBch ta f. da CandoUr

JUI i ln<l BCM (IJnnM-ui) Murray %w.
P. <!r CamMtr) C B. <1H' I«| - F>.

I ikr V n&ii but utu-ilK Ui'Kri. u r n erect, 2i'
(-?5> <nt ull and (BOW bniKhed; (Ki*«ing ht
I or '1 in k-al 4\iN. ulmiMtrh jppcarijw as (crmtiul

l. jl Am 7-9 mm in dkuncicr, |v
up io I cm in diameter and 1 \ cm l

- la* diro»Hphic
inaiginal ooc* V«dr«i. ihr «rntral tmc* flbil, up t,,,
S mm long, ihr nuu^iut titiwh i iltair. with loon hain
pippiuof 1-1. 1 . km«, <tlff bnathri

,\ntui> Mtftacd I >di bu niim hmnd
tnoht ft MM* ancm, ditcbr* and ri-

ll >. often • uJthMea utd m«v irwapt. Tbr kavn amt
Bowrn havr a hot and pungent UMC and arc UM .

imrnl of lOtMharhr and HMT thmat*.
HcQ. IncHa and Malatiia: rV«, (> , . Ind: A* I

U. K>. Mb Ki si r p

of difTiwr, npt.> *l--*4>. m fjli, branched
«c ipanriy pubrwrul

171 ''*"!(• rtV "Ppet
nnth **, Iraf blanW n«/urtoK m l c -

cat IJ- 2 <-S»

Hibrnlii- Ulbfr. •uhflahrrMn rtr «panH> p»<
me 4i up ! 4

^

C. |4*n< (T €•>; d.

in>»\U ting |M>

J odlamtti r. uigf Iwujawi*
t 5 nun m dMmrin and i H mm km*, prtlm*

« tmokMTai hnra l^t ia ir owr-Un
• ri baaf »-6,

•

«, U L 3 t»m Md < U h d
hrd: n.bulv (Ur . >

wit Itmj. it.V-ii.b mm v.

tH both fcPO*

Annual <H\rn al«mlani. mmdy fmmd tn «r«

: nbtUr nathr in thr No.
"•»'" (i<> Old W«l .

i r«b*h
>«i in wi p b m br ttarrt and ninftill •"

monunr fotcMa; nrmr an ronwdrrrd t* br



ROKM.IS w.i u 7',

t 4»
/Mrftfvnr tnJUm I MSWj Wgfc'

Ctabrom S i c i m ^ ^ " P » " - t f o h o ^ l ^ n T . C H . B u a m i i . , . . .
Anniial ••! i« i. niri.il hnimd in Un.ilU.v. v.m i *i ihr

united IMUnh tin Mmncctivr: itmhrnt whiloti. mnirtl
• ml ihr MVII I iini< ii itiprrkw; <nutf»

2ut S in rji Ii i j r |k i . .iMJ< hi HIT .1 purpl -ill

or (kutinfl.

ulr* afai »l

Ion*
K

kin,

numcrou. root*.

» rlli[.
h h

4 *b

Il

T"1nl IJ iO—*-

rtigr i»f pmlt. in nuuil*-
pltOM. fllWri^ )>..llii,jri-il [* JMBCll Mu itutrininuict

g r i d beniet, dwpri «-<l In inunah of ibe i r« i i
in wairt SfmwiitiK^ pLuiifit I'" .m

Thr ticrrir* we uml u> dye liu(trii)j,1> in part* of
imiu. Kanwli-M 11 -i mi ttamyanu I I.. Mm pin'I-^ tH
thr Iliiwrr .in<l Ir 1111 tA Hydrmtrm MJUMM Wighl HMJ Ant

fid f«k( Vrttijtr MUI Htm — an ffafwfaiion
the Imiun \t Mitnn of Sttrn*r (TUni

I00O)
1(0) Hrll S

iter atesM MM i'i.t-;p.Wb.
SI A-'.. Ban, Bur. Gty Ind: Ap. Kl.

H,\Hi j \ \ u 1 \i

BARR1NCTONUCEAI
, v . I<ii it iI v r p 1 2

BOJtAGINACEAJ | Q » K D I \ < t\E,
EHRI M\( » U i'rf>k;, •:

OMi *»))J>rtit Mi|>uln, uuuJly allcrn*lc, vmpir, g

Inlkn MMtU) J eaHndl
v * H I I n wiiboul bract*. FVtwrt* bnrnu.il,

ruj] Srp^li I lj V unili (I 1w l<#v« |VtaU

Mi I brknr Stamtn* (4) 5, rpipruknw. Ovmty

, rntirr or n.,1 a

af bruRtirtl lintt ••( 4 McriarpBOf d

l~4 |»>T- 1

i-., i.i-t.<i. M i n i m i 11— i m A i

Iriimil MI ctawp (if niitktt pin r* hut m>t

I, \V<nicl* ± piountc •>! red

I. Mi-tln. MKWitiiTM v *»iKnh at Itaac; l iuiu dry,

mg intu l-wrrttrd fiic-i« 4i|>»

t. I,r4vn«rt*fx .• 10 i rnUr , oMHfur; flo*

or in H-TV thurt, l-«idrd, lf*K

1. LTJIV ID> wm

nimici >ng tcarph^l

CaUmm. I m i

ttx*); (Uwrn

.Sunrn jwi«uMr.

iprcn (cirpriwlinf im

while twtr; tVuok«VMinm

t, thuM«mii ( ) t i - 1 rm * r t 4 t . whilr-fuUrir. crtupnd «nd pin Mr. buc

FVnim
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or nratlv M*. flu- ISpSMH -H IM vjfrtrliinrs m (hurt, l~sidrd

Icah npiluT. Srp*h 4 1I), ±2.5 mm btng, dMrfed aJmoa

unhrta*c: Wi«or»lc, very hairv. »•!utr ..i moj^m. prr

UMC-IK. Petal* 4 (5t. the tube±25 mm h.OR, kirn.>

or ptdc vrll(»w. iprr^ding. imwlh mm* than 1 mm long.

O w v ilulkmtT 44obed: %t>ie irrmirul, btfWi Fruit dry.

HI flni brniting mm .'. 2-»r«ied haKc*, |hnr imJh

brvokiriff irii* • l-wrdrd mcriuipK.

Annttal. In ihauaw m m . i4t<mi»l in t r»

llo.xtwi BtOSV br<l% dnrl m>tr̂ in» ol dnitijt

»nd l u n n i r d I H T fold* I led CCN ihrumjtM

ngs and as • fuppunlhr for *••

|C l!i*l|, I'titpkal »(id »*nu (rgion* nt thr OM

I .\ll. \p. AV 111, (.| I K . Kl. K-

M|. K|. I.t.l p.U-b.

but

. iiuf^int miirr. IT<mrr»

in & f y p

Prial lobe <uostrktrd new fhr ihnwt. tobn tf vrarlitkg

*II I I IMH irfii I I s|><nifcni" siifl win lfin i ijrinrrl m rhi

O w r 44ociilHr, Migf J* MMWtimn on * f I

ring, r i mi <lrr, iplHurm into 4. 1-tmfect tnetL

him V, 2«rrdrri iwirtK •

fa/^p (priiii* with maM »prc»« fhxrwtrrmuJ^IIV

found in tin v»mh or rm kv • imdiinwit, • I n * «pv

srr tiMUM) in WTI

|. ft -m JII ibr ttir<ui: Mem* juid

cow.wHnnrhalMcoik'nt, wuti>>ur In

I. temb whin- to Wu* «w woki. H « a trllnv, M

and trim* wiih lwn». not gbiM'out. not *u>

2 . f . n l h h b l b N L b > H t

2. IVtJ iuhr fkfehiwM or br« tn« mmmr w î 1.

S. Sk-ni* MKMK •> the hwr; Ie-4T blarirt irojir th*ii

«n long, ipvwh h**rr. mefkarps bc*l

5. Sirtm not MCHMK at ihr bMr: Imf M*rW-> ri i n, at

lew Irnift, i l-.iiH-fl la »h»r |i«in; mrnurpi

l Merit u*fn wtdl Itatr^ run ttxky. w^nuu

4 "

. r it wpal*

n

thr fruit

H.

ItrtiMnUr. «urndin]|

. I I . Ktaucotw hra» he* H-

ruir in suboppouhr, whirv

r,H hi

bladr* abonir m obJan. r.»|jir or p

(QA-) 1-43 cm kmu. 0,S-| an wide, ftnlir. g

DdwL FVurrn m |

«ptl«- Sepak* |J mm

rlkim »\ thr dmM with

Sto. ,i hi,ivrd i t ,h r , , ,,,„

*emi\e. Mnii up* I - I mm long, flbbrou*. roundrt) cm

thr fasck. hiu, «n*tu,njtuh«r.|iJehroirti.

Vmn> x n n w m uinuaL UcmK in etMUAl

•real b* be J Uu «K. ••"*!

lininn pcwK riot IM-Ui. w w r U m k and r«lk>w Be*

HH|. Trop*rj»i AinriKj, njtt ir*h/rd i>.

and A»ia; <ind. <pi«Jt; <Di, <ki r, R,

_ ! PiK 62
Stem* littp*) ^mi4> al haw. up tn Ml

<ni tall \t .benr: prfMtlr*

win^rd. up l o H t m W-.B b b d n maf

' * * "™ *W(« 5~fi cm •toe, liiwrtt.

akmjt llir nrrvrv baw imd»tr or i w n i m d , d « w o « ' *

">« .nlpriHhW-. Op.«ct,ir ^ m c r i t r m l w ! m

. »<mK»ted, tip it. S t e r n a .

r. trpafa

ft MM)

(*

(I

dwn« i'

m.tHii|M

h4tt« •miktrd

I.
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p s|»kr> St pal* 2-3 mm long, divided
lo the b i r , ffMfiely hairy. Md t»bo ?M nun king,
.vl.n<lrWl.l. km** tha.. IBC T H « p c l « l W w IH-M-IK

M,ir*l..».- (0 Ml

Sumrm no! Joined *( *C -! " 7 " i m ' w * ;
Frun* «icri>h bifid, r* h lube ± 0.7 mm U»nB .»..J

lHniirlu»n>-<l™-

Kamui Pound ta w i » M % Hoc**;*) pbc«. in rtcr

tOi Untl*. «1» found on roadside, and in
It i* >Mcd i«> n «nd *yr enmptataa

& \U'

K1.KI.M,.. In I I-

' V.

hini.
L

l.Miii..' .Ui
Pound ta Qooded

thr utnv WAWMI

• Ikli End it* •Ifid: w

«••'

MM t.ckU d. ^

IMHtJ.

.K«fU|irikrixiu*rFl*

--,11, D*
, .,,.M-lra t.,

r «««!• l»< Up

s. * »«* •*• s * ;

ld*f.

.«•»

-

In I ,,,

[H

2

«hitr Inn - I < tm «iMi.iilv wlirnmtr, rairh p

i« tioh i < hwuH D ' *<iiri long, VIUCMJ

, l-2.i» cm II.I»K. l - l 9 cnmiidr, mfUv vfltout, tb«
ii><*ml> j i ic imai f i t hui uiim-iiim-v nmmdwl,

mii l r in IMII.IIK minplr I rndrd
• r*. Scpah 4-^ mm bag, *.M«lh label nun

riic diviMiiri tomtwi tbt i«')w» mwhed t>\ -«thbi

and ii".n4Mr mrtitl>tjnr, tin- mln1 ultrn Utin to Ihr

hair. Prul niltci t 15 mm innR. p«Ml htlm t Jmrn

lon|(. whitr, Itanlly r%»rtr<1 bcyood tlir wpal*.

.••.in. imi; i.impttttom, uirmnunicrl In A tunical

d Fruit of 2 of * en 8 'li<

lai|(r and . whni 4 (lir nwii

dMdl 'I md ritguw upt up Ui J mm

^ IJ ) o

Ani> ii lir«U*rf lank*,

..t n t n hotel irtii DOOb, in rUr lirldt. |M»(|nil.it Iv

IKifli rjl>l<- in itw cold tTJJKKt.

: i: tmpe, Cunrr Ufasda v -u..i ^ u
u...... ..I V»*J: Cey, tnd. Pak tH <-| Ki Mh.

Fttt. *S. Htituttipmm m-*Uf+*m. a. Iknvrnnt >*».-M wdh hum

.^nitu^l (I cm)-, b. tiMinf (urn witb H^ii* •«*•>' <Hr

mcrKsrp* (I mini, C, nttc- «4 N» U W I H A I J - Ht *. aim).

/ / u ^ i t i i it. ttir^rrtnit UMHM with h*M» <HHit(rd ( t •m) .

r. It urttng K f « k < I M M } , I, tmr i i l « | M V OC *



7.H MAS-' \( Ikl

\ RhiMta pro pane J: 1
pT"-" I " " ) [fUtmkdid tfnotda Martiui,

WkdWu ftm-Mttkx Edffnrortbl: Kg. (H
Strmt wood*, br im bed: lw*n. uaD) gflk

moilK proMralr, trfiert looting. I miplr, .-•
natc «>i in iluutci, MMTTOid) *J> cm

long. UP 1" H m t n wide, itv ifnttrt
initgim rntirr ut nl*< "Jthcd. apk ubtr.

•rai l , in the av dinning lam
ivmct Scpab 3-4 mm hut^, *> ubr hrlw,
lubes 5. faoKCObtr. M UMfaMtt, i a W t n t Prtal* |m»L
to purple, prul luhr t atiipanuUtc, ± 1 mm long: k
5« 2..V-* mm lonf. obtot^. owrbppinit in bud.
SUmrii* c^rrtrti D o n cwokL T-iortiUr but <
lotulr alinfM tomplfUrK 24<KU1.II n>lr irtminal,
umplr. S-5 mm Umg. penm»m In liuii; uj^nu opi-
i.tic. fruit 4 nrri or ocxitf̂ r. |{Utbo*r drupe, 1 3 miti m

f. birr l»rrjViiiK in in 4, turd, l-«rrdrd

Pcrrnnul. fanning nul l , usually (ijlirfKii
I'uund on KM L* utrf b u i i i w d Jtmong pebbln o>
b«fb of rntr> uiid nrratm: utuatK «utmirt|{r<l
the nrt tra*ufl.

f!lrl-Rhrti|)hMr| I topHiX'M Wflfld Htd i
i Oy, bid \n. V KJ kt M(, R,. i

rruU II WB I \-thtmm

RRA.SSICACEAE (< Kl ( I t k K U

HctIM. I « W J alirmair, without Mtptilm |nlk>

a rfraplr tir bnnrhed f» mm biUin.ilK
mciTK4l, h^n^wrai. Srp»l* 4. lirr in I <lrti<
|wn» PnjJt abirni nr 4 i. <>><

Sumcro 6 or nrrl
| I HIM, JT4ocukr thrtMifih thr (<wrn*-

•4 J i]H-mrMjuimi» UW trpftun Ituit a «l
capttilr (i(*r i • >*h^»

Gir^Uwwr — *rvrts] tprcln in 'hr
Thr f.»IUmmK M «irtrd to

(ilwiii b- i,M-d p>*«« «•

Jikmim n I In mJii ( I M
[< r., i h Hunt if on rx H"\-

(A f <W Caodotk) M M
Jt db*M II Han * mdtem
I I" >n. A, •IUIBBAB ': i i II | ff tmdtft«f~"~"*

I r x l m m t \ f . ( , < . . , , . | , , I t , | | | | . I . , i i '

I i . |

QKMilrrv rt K It. K4t>

pro |»4itr |

K Brown \ft~tpf
lUvrk.) tig M

« l

much SIAIII hrd ROCCiaf lirkiw. RUIMIHI* I '
1-12cm Um((. |» mnton|
hairt on thr ^ U K U I (•< I D W H b«w1

team %iih Nnelr wtxM&nato bUi
bfaHin piniuiu- kH .IUIR l<
tutnidt thr bur; lateral tr»ttrt« S-XO mm l<
1-10 mm wwlr. trtmbul Irj

«f ( I -W mm kMtg. nriMrr»
s* [Mb 3-S nun long. Fruit wtwr hecoonnn

with jgc, ).V-6mm hHtfl IVdhrl* In '<"11

man i W i «tr with the in^»«r^rm«•
Im* tadhc»»«

pcott.ii.tr,) l id fn . *u%nl br nutnrfut*<
lanfl. (I H-l 1-1.7 mm m diwnrf

H I * i. nKr. *iih • nrt-ltkr |>MKfn Mi •'"

t i* itxitHi^ mnm ihr btoaikti rtrf
-• I * M HI f juh iwiRK flowing.

I •> ti f.i n t Ir^r Mrrwn tl 1* fcnoMl M

Md 4 ukktaird ».- uW tot Indwi bill ttaifcifU

h, hM brrn

ba morr «t4c«pre»
//irt**^ but h» loogrf and lumwrr c

tin hinf, I.S-* HUM lt*h> V n k in t
Mdi -itfc U-W cHh Austin Miow OW

Hg. Mr» \ h>».,.<l h r i r n n

k btn

' "

! • •



.v muniv m r w l f f <nci»" l i M l

UZAE
%• I - (> t l

HIRMANM \t I U
n H H t : W> aptf

lnnil|llllMi altrrnai.

j» trcci,

i « « l r . | . H Winded. ,^«tati»l!»' i 1 ™ * " "
.,K<( thai ihr irtnn w innci k>bcj •••

A.,r • , imliKktl in Ihr pcrtwth uAjcj CM*

Snlpyl lrbnHi.hr '

L U , ..rl«l mio

Hi b m " * •

I tin to* ooM i y

, ( - » ) CB MIL

0.5-3 mm wwk. A

JI

»»«

. „ • • i

,

"P

Mur Of ptirpUih with vrlUn* luhei. wingi icriiulljpiM jk\
or x-mi-.iiKi-.jir, up in '2 •» mm brad; outn pCfiMMh
lobe* tuiMilU iA-atr. ± l.r' mm Um^ and wide, wtth •
doable mar^iti. inner ttibn rin-miMjrunu, oMoay

± I mm broad. < tmaet tfm crie«t» h
»|>III tnnnr)-*h4(tr>t. Stvl«* 4-5 pun k>it̂ . Cip*.ulr

obovokJ. 4-S mm l*>n(t, rmncalr at ihr tnp. £ n U t-l«ni-
gatr lowcdgp-ihaprd. * 0 S nnnUmg

Annual iouad in vtaiunpy pUcrv ^>ringt. *.n nrkh
ami MHtttftim** in shaJkn* waicr at the • dpn •>' poob

lOHdJ.Saii.' • l'*V:

A*i B R».V*

liiAnW UaaMMi \'Jtrta(h* orth. mm,.
Mx|iM-l):FlR.6&

Strnii robUM; M i >m. Haul k-ivn in a
;thmurto L»tn«<>lair. * uminjilr. 5 -15rn long.

. m wide. I- lo Viiri^rd: Urm I*J
ilinuiU «bo*r, Umrolair,
, 4-7 mm wnl*1 HtJ*>rj» numrrout.

, borne on a i <iir; the luaiu 1M-» VA cm
B Unrar-Un> <m long,

mbr up in 9 mm hMtg. MIK- t« pulpit often

mih ytXkm lippi <> grw nUi U>br» or

ping

long

11 . b, I t ) tl

Mrtu

nun)
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prrunth lobe* broadly o w e , up Id 2 5 nun la
± U, ana *'<>r- • * • -» double IMUJ^HI. mini I"
hrn-.tr ijuihtibtf. 1-1,5 mm long. yrllo*
i ir»t» iaii-lttr; basal *pur utrtii*e or rounded- Swlr

• i«n loriR. t jp*iilrv fkb<no*d. 4-5 mm km*. V r d *
fusiform, ± ft 7 mm kwif(

Annual Sol fattd tn thallow watrt. but
imulh in «wunip«, wrl Iliuhr*. UoQfir pt»uit\ or CM wrt
rocks.

(O HHf. v and SI M i 10 U<H*J1 \u»tnl» Han.
Bhii. Bur. ta. Ind. Hap Ap. Av MK. Wh IMO-tfOQ m.

. I W W W M I jin i in (WWHdi a Wctt) l hwim fig
u tilmxm. 2-10 (-2*»> &a »JI TUM) Irnt

roKlir or m.H. IIHCJJ in MibtiUir up n> 53 nun liwif.
? I,.' mil) *ifiiir, I- ix .Vococili iWltt k iW

dtM^nt. iftprrw*!. 1-tS (—It mm Wmg.
i«trr» ut 2 <*r A. tlx- Hm one *>

•Jlbublr 1-^ r> miti k>ri|t IVrMinh tuhr
4-5 mm Utn%. bright Min- bo purptr-bhi?, *mt|{* <
CTOMhaprd or •rtn*obw.iir. tip c.« 2 mm broad; OOtM

•nth bjtwi u%dUibkmg U> H U D K I I U I «>
I init) long, with J ihiik utt^lr nufgin: mi»c» Id

mtmbranotu. Itndir-witHjbtr, (i.i'V-OTi mm fcmn.
dmnectrn crwo • iul «pur ubtu -̂
|.5-2.!i mm ' *|**»k i I mm loi
Swtb futiftfrm. ± U.24 rant tortf(

jnil around lining pool*, iuua% with mhrt flwwf
licTt** Ln num Imtun KUM4* 'be ruune & owltibt u
ll»«t illd id intlmtc* lint tpri M • It 1«
murh fftulk-r than 0- rmttrtt- irli im1 ilu-

hwi t r ittttvcu liardhdi*tuif{uH)uhl«>
Mcll. IMI IM 4ml [ajdoi boia rVui, Bui. (W, tut!

Mh. Tn

S*«>m» i tiutitiiAiiHUi or rrttt and L M M I

iibrntrgci. jvilnuirK *rinr.

undividrd, (IdHlnf and •hriMW or fulttuirt> ibw

to the tuur. wbrneifrrf •« ) whorVri or opp«'

Fitntrn bbnivl. r#dulh •nmmrtrw *1, wl rt>K

u i lUn pedh»b, ill port* hvimpwmt « H I pak
11 IVuh (X) 1 (4). <p4r.

mem W > . poUrti l-wiU^tr < atprk ulrt
1-4: tliffnuttrimm.il FruiliUtftri tU k-»

Prrtnnul or latrh anntul. CJbtlgaitH «|UM»>
tbr U-j»*t inJ»mrfnrd or lleMlng. no. <ntf

rlnunn. t I n t«tf I (cd )

DiwnNrtt hnnr* atHrnt prlutr). tub-

1. DtWBCUld Irjvrt prrtrnt (prltiir l*-a»
iuwx ijir<i with l l . i *rni . wbrhrr|(nl part* mil d

K iL. Ih

I** I •

j %
S*ibmcTf«l p«m hea r̂ i with tf

(fl) 'uiUMtt with rituiinn w crrrp"

brann]( ninnm Lrjn>n ahrmatr: j« n..l ! in

I-Uirt (while. Kru-iK >-*'

14) mm M rtm Pruk lin.
ptupk, M Mthnk. bMMning O

UmenuH-litmju K-
• I *

.-r «Jrm1t (Urt-KtR ttJU-l "* J

'4 MBMilr fajkikttk. Tkr utm4r nLuti* * ' r

î rtwg I w i r
and pi41in*tnl '

I'

p
Th* diMrtmrniln arr

•if» M lifMd a M a i«hi>hl
ffUHl

•1 tV II tail. «.



CA U.I T RICH ACE AE SI

World

IKplil VY.uin 10 MII.(I..|»U .il N and ( \meri(a. Africa,
B Uia and Australia: Bhu. Iml: Mg. Mostly above
1400 m

»apa lucedintheOld

S i u m i l o / o m . , o , «<».. .....1 k- th l . , . v«vwi lh

dMded n entkc Hade* lubmerged km «*orfcd
ii|iiiiiriii pmlmateh dissected mm man) capulai>
menu; floating leave* altern..ir. ..-.»,...<< wWi
BowutiM but loncdmesabMnt. pelwe with elliptical
* broadly o u«c blades l-Wr* lmexual.

radiaiu mnmetrfcBl soHtarj on loo| « » • ? l"1('"
intwuhypomooiai idl I-'-'1"1;1 »

.„ I , H. ih ,....., d I- u. l» - . . . in« ."»»

Hhbe.yettowoi puq* • • » " ' » : 1 ' " ''• lMlM|1"

k l d f a t e tin
erennW r )

Pollinated tn M.M.. ^ecfcitelHnco
•nd rareh .mini teed outride ibe a*** '•'"
cWmlnulc .,<• indehfacrni foUkle. or vegetative
fragments dispened bj i « w « »,..«! .....I. perMpt

rfowl rbry are poputa a.,.M.

0rKaard.M.u,ll. .h ,«,n,W,W.
mid) N I..I...U.I d Bouwi

•it

I . V , M U . „ . . ! , x - u U !.. .«».• - I l - M . . . I - - I - ' • • » - ! • ; • « "

> ,.th eUipUcal. »-*5 nun wide bhdetd dWded

.hv,., r ••"'»'« " " l t M " l ' n T ^

pp L
• U K , U , ( ! U ( . , I I »

I wginrnu

* ((V* EfA
b|K«i KI Good 111*1"'*

llwven. rm

* l d e d

p«tepi

, h | MO \uh

Tid
HI,,
bbd S

20mml«njt. 1^ " •

bbdr, SepJTildl s ;,

(3-) 6. Carpels (2) 3 (4). Seeds orate ta i Ittptaid
oblong, 13-4 mm loiiy. l—IJi utin Midi

;\ n Eph). Tenpemeand wbtroplcaJ America, nat-
ui.tU/ffl HI India, llalajvia. New Gutoa and Jupan:
<lnd:<Kl 1977.

< \t LITSICHACEAE: 1 Rcnu*

(xiHttrieke I" ipecieK almoM <. nMnopolii.in tui>st in

, i in in i r g i o n i

(kiOitriehe itagnaln ScopoU [C wightwtui WaUicfa
Wighl i-t A i t i o t i ] : Fig . 67

StenM fjongati* when nibmerged (up to I n kmg),
contracted Hrhen emened, braached Leaves without
•upttles, opposite (often roaette-Hke a) dw dpi oi
Ho.ninK Menu); wibnwrged leavet without pi
linr.ti to l i n e n l . t imol. tu- or liiu-.ti ^p.Klml.iu .

1H-S0 (-40) mm Vmy,. 1-5 (-7) mm widr, nun
\snh .t forked oi tpannef-niw apex; Roadng leave*
fomilng • roaettc >>f 6-8 lesvea, *p.tdmi.n nun
loaf IL. tuding the ihoil petiole, (li.5-1 4-7,5 (-'ti mm
wide; blade " \ . t l in altno<t n r l m nt.n l - lowen m i n u t e ,
unisexual, solitary oi rafdj I female ;tnd 1 male in the
same leaf axil. NcjKtk ,md petaliabsent Male Rowei "i

Mamen, 0.5-2 mm long; filament dead

67. (tttittmba iituJinuinit *. Htmritiift Utont with rntur

jltrl iiuiilfd l t» i - I alUlmhr

flagnalti: t. ihrxlt (I rm);d. tmil (I BH
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elongate; amlu-i itinlonn wtih lougiiudinal del
cmcc »!»* becoming conlinuou*net theaprx. Female
flower of I. naked, 4-ktfuU' .\uir* I m •
locale, JWWUJOUB; «yl« ^ i r . oAcn p
|<Mr. Fruil 4-lobrd. OM It IdM winded M krrled. «pltt-
IIIIK into •* IWlTltrii rnrrir jrj>s Ifum tUr suU- l i t

orbkutv. !.*>-! * BM '•••in md wWV; mrririrpi with
tharp angln ami lr wing.

Alitnu) 01 pCWftnM fonllj *ubmciflrd. p^
i>i temporarily U I hound in »till and
OUtrimnWl w*icr The diwrminulc^
IIM-IH*ip». JkpciHJll by frMCt <* hv niifatc

|(0) VU Rot Eph rrnJl. N'orih Iirntuphrx
ihr (>M WwM, in iho HiinaUiMaiKi ihr numtiMn
5W IXKIIH Illd Sri l^nLa whrrr it u prifup* inuiv

< AMPAN1 I vi ^ \^ [inclodiogLO8£UACXA£,

JfHl M M | | \ M \H:87frtMn»

I I . ' ! . ' ftwui 5MIKTOU>

unlM J» unitrcl h*k*fc

UT 2 I I J I | M I I StatPcm frrr Initn ihe peuH. * K a n

r><>r 01 p4itU UK 2- or 1-ltHuLu, w u l r t nn ifrtli

'j

Ittdcd Lmmmtit ttmgijfwm (|jntijri»> fmili> i

tuctvr iii AmrriiM. r I j » k j wrrr I

found in damp ptttn l.mi Bd < hM^trrMcalh in *«-i-

btndk; K«*feirf».jH * " « * 'KiM-.n. rllrr
IT. n u r y i t i i I liuntKTg) .V P. cir (jtjwMlr

-TOrtif-VP rfe<ind»IWl:lw»*i lit.
m-i uWci •* or *firr ihrv tlrv uul but • • U.

[ PtmQ* pro (wi(cj: 3G& ipecfes p
M, M H » S<rim turni-itl'

\jcmr* icwiU HfiM 01 In
r , tht bUtlr^ I n m <*!**•

raaemm, vnwtmtr* i ktM<^uiKHi* * iwn Htb«aerfedL
KUMtkmo unitcMul Srp*l» tubular brlmr, tobrt
& wibrqua). frtaJ lube* \oaftt lhan Uw irpak,

i tplii idaxtaUv to llH IMOT, ahmul 1ot>-
ng at nBeaedi the w l u u l tobn 1, en

Sfjlit »<>* »n*rrtc«J on thf p r u l i

•« I.ul lltillrtl .<

•n < .' *pkal
vjhr% <<i n a l ju r l rtiiu

\ .

UHHU. N»r dmrmttiutn AIT trrd* oi l>rtnr*.
uperkn iliipcrwd bi 4H)MMI*. mhriit

tmn<>. B jn<l I in n, r (lunpuuttilaf car ID I lot*
141 f l "

bdn riMpaoidl
.

lobr* miuulrlv tPO
I

spiral
•TpAl UAv* ( I l t i lr

Z. Smni Vtidfffi jrul )^ingcd, rrrr |

X uucrkM Hiamrnu twkr *» brawl » ihc

nbmrniA; ueim, kW bbde^ pfdkrb *nd w|*

ghbroworncMti

Vv<

• • i l l < '

*»nli ridgn bchw the tf*>. baml i^*1'
all rUan , ulh wide; wrnnv l « * bbrir*. prd»'H»
and irpal tube dMncth tu: £.1

/
Lamarrk ] l .

ii '

s. Inn. 1
CL n ClatkrJ F%

Stom proMratr. *•• n nn •
long, ^a

.mlonft.mi.

I B < Uitr. L

••;

c.

h

A MM md

IMl kh



CANNAt i \t

meat leaves UMMIK I M I I W m '•"•il

m kmg, " - '>- ' • * .... - ' ' '

ghbrousonboi i'";v

Rowers
Un iu lh« w i l l -I U-aHrU brae* 01 "i> "I1

ike. Bracts nlMtett «p to * '"in

1<»,K rVdiceb 1-3.5 an I- • ••' mbe« onwhap<

. ,m» tang tea*) Wba uu«^ut.u. subulate,

2 i<mR. entire. Petal tan ma loaf,

" \I.,S.-I. .(.I.IM.. *fch

pih si lobe • )i[> ipreadtag,

6-7 tnm acres*, bright blue with 'J whitr streaks M tht-

)>.is« tii t h e m i d d l e l obe S l .nm n jt.ii 1 <il

t h e t . i t i tcr id i Rbutwntt i« j<e ,t\ bftMd as ( h e oth<-r

t)l . iniii i t>. ,ill .u i lh t - i s with ta t p k » l tUfl *)i I M I I V

< .ipMiSi s obOfotd 10 l u - imsph t ' iH a!. 'J!-.S mm Song.

• -3 nnn wkt mm lotig,

it;lr<l, vtiih thu kened netargfan

\ntiu,il Often WHPJ .ilumdani in HCI me field*, n>.»l-

MIII- dill hea .m<i in o t h e ww >•' (auncbtted )ii.»' •

( i d S ..M,I M \dat Bur, ( ey, tad, Nep \ p

<•!<•>>. Kl Ki, Mg, Mli M J I : Fn.WI Im.

Lobrtta hrynrana R o r n u r X.* & huhes \lm—tnaialA

Hamilton <-\ 1) Don, /. tutimita W^IIK }I ex A P <i<

c.HH).,!ir, / mtketam* i i i q u d ) : Pig

Uke / tfrinciict hut ttua n tail,

i»>! rooting >it nodes; upper lt-.m•% ^^l<l^('I and n.tt

Rwe I cm loaf, 1&-IJ6 (-4) aa
notd) cruncate m ittenuatc M d pedkeb

Him long; Hspd tube* bdMiap mm kmg;

Kpd lobes Ian < thjnit.tl, SM oua kmg, ipancl}

toothed; petal bibea t * tmn kmg, pale bhie 10 pinkish;

iti .ivi.tl ( I o w a i lt]i D R M wi i l i . i p u r p l i s h itreafc d o w n ihr

ba»cofea<li lobr; rUtam >d* wkfc : mUj 'I"- tnte

run p.m «.[ s n t h e n w h h apical tufti ol hairs; capstdet

S-^ nun Ifnij;. U~^ mm widi ifip-uiict. tin imvrx,

ne«ei S^HRgted, Minmili ,im! uhoiw .11 em h end

Annti.it la moist and Mvampy pnM es, akmg streams,

n> marshes and i>»< BeMs; ii tolerates r o n s i d n

shadr
rk l| f ^fri • 5 sod i Mai ifaa I i n < i .
| i . Kl. ki. Mg, Up, Mp,Sk In

ttylajtica Linnaeus [/ mcmlmM f t lumr.

^ Doe] nj
l a . (sWbatl psagaad

n«thiiK <»i ihout
k i i n m k t t t i n m i t i m H i t i f o i - d i t 1*1 I M - | I > M l l ' i i

a

o k s 1-20mm long; !«••<! bUdrs avaw iM-uUr.

with bkmi 10

N •>» t h e

•daxtml ( u p p n • i»u*lh (lktincU) hair) on iht*

pedkeli ufttally hairy, 1-S.0 cm kmg; sepal tubes

a m u m t t y h m l r y , I / n u n ) > f i n ^ , t > . , t I . . ; . . , . , - , , . . » , ) , . , .

A-r> m m l o n j j . e n l i r e ; p e t a l t u b e s (>.il<- b l u e 0 1 It) •

l o b e s o f . i f l ; i \ c i ! l i | i l a n c e o l a t e , 8 a u n l o n g , cttfa w f d i

l)ti<«tK h a i r s b e n e a t h ; a b a x i a l 5 tp w i t h b r i s d ] d . i i t s

beneath; free basal pan •»! all EUamentt equally wide;

Milt obconical i'> obtong-ovabc, ^-7 nun long,

2-4 HUD wide Seeds 0.4-0.6 mm kmg.

Awv.w.V \>: « r t .\i\t\ «i\cv\ott^vA VIVAMS, V>V\C\A \t\

•hade

rid S a n d S E Ma Ban, Cey, ln<l As. kl, h i . Mi;,

sk. Tn,

( t N N A C I hi i gcnui

CijwH.. n e d e s aad nunerous hybrids: tropical

a n d M i b i t t i | i » .ii A m e r i c a

id. taxonooq ol Cmmma is inadequate!; known

(Uinna x gntmtitx. ('. x m<htdtoi<it<, Hxtili uauail) called

Uot) md wktel) oilthrated m In<li.t.

the fbrmei two fin decoration the ia tm for the edible

i hizomes. i be) tomedBMi < •>< .i|« > ulthnuion. The) ire

not wetland plants but maj occui m wetlands, iiu->
• I tsv!)!i(ji/<- w i t h

o t h e i . i i x i v \n l i <>ii)r-i I In- j i L n i t v F o u n d in

Indian wetlands are, therefore, difficult n> determine

and J an l>\ no means sore thai the name ghwn below

IV i Ol

I anna -$pftia%a K<tM<«

RhJsomaioui herbs Stems erect, U-.\i\. optoXm tafl.

tieadiing at rU< ban usually without

s distinct petiole; btadi • IttpticaJ to oblong, up

• u m long, up to IS im *itl» , pinnate!) nerved

Groat .i prominent midrib, wiiti parallel m - r w .

[nftorew en< e .»terminal panfa le, up >•' SO i in OJ more

- . t i . i l . h i l . i t< i . t l k s ^ m n v Sepais

wrlappteg, pak red, >IJ> t o l 3 < m limy; Petab

nited si tU IHM and adnate i" il>

min.il <oiinnn Stamens fanning die show) pan of the

(lower, tap l '1 '1^. i i r i^hi l e d , [l»- S outei

sterilt •!.!((• and petaloid, i) i rertemed

. m d n>!lr<l \*,uV. on !i^- t ones united

snd sterile, i d i e w i r t i .i •*tiii.tr-,

anthei <m iu Mtf( Omrj inferior, S-tocub

aunte i capsuk a lf>n^. 1-1 cm m

i, with wart) JWI |( •" \> Seedi globose, with werj

rndo«j>erm.

i nniat. h is chai md in r

nurshrk, in inunda t rd \>\,u • tiialh

• awing \> < t l l i \

îr dixwinmui

il unknown: the -
propagated t» i hicotne < tmin.



< t K \f i > r t m i \< *: vt

• i L a 4
l>. k*f bfawtr

r. •«*• Vaf f4 M a | with qttnr

nun! C — T W — « C. thi»i«

Uni:)!. hrui (1 KM)l.wtH<rl>'>ttcj

in Ittitu jmi SJ VM.< ,h

PPARID It.

CA1Y0PHYU M « if nurludcd «rr J> II

< JK \ rOPHYLLAI l w Lfi

Jtoott *b*rtn ( n m in ihr «mbm>l but

t but

esuaL wAui i in

IKK ntrwr ih.in (M
,r Jimdr. hlihirm. I i

nirtit Upf*r<J l« '£ I M M I W Fluwn

ihr .t\i! •»« I Wat in
mrtitv in met I it ihc

h*tt\. Pnun l l lK-*l

orahw-iu I^, .U\MI| ITI I* ' I I I K I I L U I nut A \-4t-rtU-*\ nut.

lipped »* fb# | j r i *»irm «vlr *mt **tt«- r* *.n>i A<l-in»»»n»'

PrrrnnbJ or K imninn anntttt, tou% •uhnirnrd*

ruotln*, (irr-«>unmiuf[. P ilwuil J undrt «au"i 0<

ImtiopliikKM). ibc tumnit wtr U w m r d mnd «lchi

tiH |UM brlow tbr «*irf fltldWc. Thr i1j«*rinn»»^

lti/<

dbprrwd In WMTT an. I .»i aba t»

populwt ihlnnntr. 1

nn« mm « JUMIIXU WUmn-Dew. M. f

m-wetl. J Mudy in IrafMid (niit YUutiun. Krw B«ll*-|in

J4V271 <19W): Ijrk D. H The i
*:hriir nuwfihukifc • tmt^kyttmrn

Cwm*pk)W^ irfi linuat-M* •»
*<>nhnril tu F.utnfir with A I T * I.M j l i i t n U« Al l« * I M M "

b d

h»«nti >«f̂  than whn h

1 " • • • ; . 1 r * m I t i t 2 t h l W t l

part o* m4ti» uh *»mriiny ,am U*i

u««lh n*uK sod rigid. MMfnul i«-(h ftaB**"
promitwnt utd i n o a i fam«d h*»r CM

or mtnulelv lu).

tnotr th4H 10 tutiK
I. llw nu^orify ul tbr S u* 4 uw

tlrlk Mr and IU* < id, vmv
l irl oo * UlMd h«tf of IW* .

wU» few to num mull «p4fM^ tn a d * * * to I 1^ *"
malr tkwmm mvth l

ferato or *'<'^
<n OK- b i

wrth *****

Matr ftamet* nwMtff «Mh note than

Unh 1 - * i-rt| mm U**-

2-1 mm iririr. ihr * n 1 * r «nmMh tw d%htK

l«c: mil owffirti *iftp<l aj wir^lrw bm wtthiiui ap

a|Mnl ipMtr Mtaa] -mi U M ^ ba«l y

< twif nr rrdurrd m mmiur itilir'tt Ir*

i Man «trg4i MHn it» nutroptt wjin and
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|(O) Pla-Vitj. Ati nopolitaa: Baa, Cej tnd,
Pak \n W i l l , . . . .Hp . Jk . Kl, K i . M l i . M p I

l'|. Rj. Tn.U-

Orntoffhylium muncatum Chami»O «b*P- mufiwalum
m UnnaetM wbap. m«n^t*m (Cfaamii

Wilmnt-lVar|: ¥i%
Shoot lips usuaDj d » n e , Hem risible between d*

Whoril I iMLtlK light lii'-rn to w-1fc*mh-Si<-

Bnc Racdd, feeling ** ('-1tl(i: w<lU t k > n «
a. ariatag direct from the edge noi

( )u ln , , tometimes absent from fawei pan
uj the Erf Male Bowen moatlj wfcb ' ' - * • " 1() «*

, , „ „ „ ; , „ • . w i t i u . , . 1 . p i n - - n i ' i . ' « ' • » » • > '

Nut body *-3 ( -*)«» kMg, 1-

w k h a m d l i p ' . i .^ . '>*wii iK«!:t l»'«'»K i n m <

(mgubrty toothed or wptaf. ranging &om i
; m t ; l l H , ( i , 3 «L.p«.*Upm, M.ti>l,.s«r.^K.

raned. up to 8 nun lo adimenwy: ta«i **»•
tin tl loiW Ol nuiijncnt..

Tnipical and warm regions M \
d Kl. M: ! »

! '

MPOSI i \i m V M I K A I I U

COM MI i INACI \i '***"
Herb, B or tuberous. Stem*erect I » W « K

: : .

.;;„„,
tub,

h hairs;
] to ma

, ,M.h indehucicapaulr* ihworniw

nd riiadi pbx« but

iBfoncnagi

•

ae4 local

I, Flown budi wad firuitt borne MUBBI m d hiddtow !>>
inflated leal riteathi cyanotu
I, Flower budi sad fruiu eKpoaed at boiwe wnhin
folded ipathe-Uke bn

2. Pkwpei l>i»ls and B nits borne witlim folded ipad
like bncts; one petal my much imaUei than :

Otfaei (WO Ommelina

2. Flown budi and fruki <-\jM>s<-d, the bcacu icafc-iike
•nd tniiiiin M abaeat; aS three petak aearty alQw

S. iVitunclrs. pedfa eh and lepakidenaeJ)»toched In
brown hairs; fertile tfameoi 6 ti

%, Peduncles, pedkck and M pals giabroMi «
u,. irinic rtantrm 2-<S; naminodci (i—t. apes

Wobed Murdamtia

Commetina 1170 tpecies; pantropii i and ntbtropM i
StecDtereci «>t proatrste, often lobfucculent, often

rooting at tin Leaf blade* ICMUI orwithaahon
'petiole' between theatfa and blade, [nfloreacetice an
.ivili i minal i yme, ew toted in ,i Folded ipathe*
like brad Sepab J, Bree •>! united u the baae, the

ixial (uppei) one often imaller. Pruli '. tii< aba
(lowei > one oft« n reduced (o the .Ki.txi.il pan
ltmH•< l ;nsc« l . U M I . I I K b l u e , h c t i i l - v u m m -

odea i|k•' 2oi 5, with ^̂ !l»̂ ^̂  paeudoaathen; filamenu
naked < hrar) Mw ubu. the ttppei median one aaal

, mptj I>I ofaaolea 11*<•

2 loculei with i'o tp
uneqoal valves, hidden within the brai t

Kii

— — - •• — =

btmd m wedandi The Bow< rj delkate; thej
open early in the morning and* wi'tfiei In ir

Excluded: found in damp oi moiai placet but
wetland ipecie»: (lommrtina albncrm Hattkarl;

ttmuiita | (. Kiting; C errcta I imi.u • adav

lain K Brown, ( kunii < IV Qarki C eaaaaai

n u.ukt (.'. Umgtfolta Lamarck i<

Roxburgh); C paludma Biumi > Hamilton
< x n Don).

i t l i t - l l k r b n M U M T S s i l f >tt H c . i l I

2, Spathe-like bracts erect, Funnel-shaped, with the
margin* uniird below; leal btadi i<lh
Ian petabbiue < hmghalewu

I. Spathe-tike bracta deflexed, aV;kle-«haped, folded
with the margins her, leal linear to Hm
lanceolate; petak yettowi C ajftaiafti

i h[,»i t* wn]i pcduiK le t -ii leaM 1 ( m l o n g

$. Si ed <Uu ,il oi tubquai

KtutiUK'iv pjiifd on the aide oppoctte the bihjua
Cdgaag

3. Secda globose u> avoid, at iffl loag, wnoodi
both lid i
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^ I.iim.v 70

. r brant hirix 4tnl »w •

Cflt, 2 0 - W I-1**1' "" look!. rOO it.r

nodn, v,iih Mcoddw Mccudim, l<
p w i\»\ and

p wfc •agaiuout Ifcwn I
m lung, hair*, with iitf<i>lHMi it rifti o«i the

in injin: Matin owlr lo .*»tr-rmp<ir.il, 2-7 cm km*.
)_^ :. Mftntmrii «r. ihc bate
siwtdrnh i Mttncted nr unmded and *ul>prttoljM<
dp*acute InH ilbry. Brunt*
or iKJih to, I- ('tI tfigntirf,
l_V sib oblong, 1 S mm Inn*. Adiuul pair

.wrn V7 mm kmj(. long* l«t»

fatuc. ortiimUr IIIHIM-. Mur I min

. ' i """ '""K I 8 mm trills <«t*]h 2-
i «.omewlMi Udney«b«p*1

at <>itc efid, I 6-1 I (-3) trim Wmft, rough.
<hxll-m lunrown bctmrn hihtm m*\ nprrrttlotn

t<n<nUir pattO)

often i<Himl tn tliti
Pi j )

1 to

' M l .

(X nun l . i . wri l mwit u|um t ir» ( ) m } ; d.

nm in Wi t l a m ) C A/)%u r . f l fwrnq

%»t-i I H - K S IIH) p U i r * MIUK < < <<> Hooding

nu.Mii H t m n ' - l u l i

(Uj»»rr» Jirr u«lrn * i I Ufted
u4 trfrigt i ridn H'tii

curr ffir Irproav ind cttmiipoiKm, JJM»
I 4po(h<

HeV <>'.'i Wo Urn . U
\ . » . \,.. V v B l t . I H < . t < - • . K l K i M i 1 "

C

*i Hrn. Uu-f branching
dc«lonbniL up »<» I in bnif. routing *l ibr town IM«*<**•
with «ni4HUf» bntiKhrf w r w l ning <li|Ui**"

h u s h r o u p t o ! - i n I u g h I x a f * h r 4 i f u t l - k V - H » m ^"M1»tj

KLJ«t«j» »^ nrarly m but NMII *htir luifi IHI tlw
tin

tu«v (br bM*r U|" iin« Jt»l (OBI**'1

tubpninlair. ilv

«tth free >'•'

n kmn. iwulk «Jitai> l " w "

I lunc I"

«r. nnl lhan iba»r. blue (" "tol

Um--irt iMfcumhrr* Vjqm&n 4-& <-*•* rn><1

Urn* i h > 11U1. ifw h*^J *•* •J1*

,1 (M PW»-

rntttOltC. irtMtiLitch ^wttrti "*l lh*"

«rir «HHi n •* ihr M M , wpmnh rm Uw Nhurt u< '<

p«r*rf «nd

tamWi

krw>*
* u R SOMT » H "

brr ii dncrAh >*•«!

1 Gil tfcll- fan iWn. tu*1*-

In.

'400 m.

1 IVI

-w4f t u r n

•I U |f •wlf/fvf.

•ill. i tu i iw *f>jf »r>« . iluti » •« bfc*"

4*1* to U»rc*
( f t p . . . » • . . - H I .> «nfl«*rmr«i" ntowtH

• . I v . . I I . — , l r > i t - , ' ' ' • ' " •



>MJ||LINA< KAfe

Pruhabh HNMd |
mmp< and N r«c ftddi S «J
•uif... irrwkhd* • .hoot*.

.HHurtaM r

foln; bbrfr* line*
I 4 (-71 mn, *«k.

frrr margin*. «w*e-'

. 3-« nun long,

H . - - 1 . . 1-..
,- .. n n h ; wU >nd ^

Bned ID wrtbnd •
and fUmu. V S • | i

acear
(

|0 Hcl|, Tropical Aim a ai«l
IncfcAp, Kt Mh

ucnind I>ccainJ:

y f
Kprciei pane |

PI,

, Tomningia. Zy%umnm]: t »

|
StMOem Idittirnl* dciiwhr
abovr i)n- middle Chat] n.M ular. C*puiW !U
with I KCda in cath d** uluv

Anmul *x pcrfrnnwl. Knn(» - i dcwl-
oplnR within IIM- Inflated InfbMO, IHwrninu1

. UlKr wrii i . iliH(jri*n>it lUlknOHItt

,1 ni mi. M

Qwinrii rrimu (Lhtneus) D f
(Hrync n Roth) | A e t j H SduOiei UL:

»lnd

1. CtfWlC »lhf«l noichoii <M iprx; cwptiikr ttrlorr
,1,-1= wtth J viivjlr tpfcal pj i; «*ii»

: . i IIM .trl-̂  gn n in

friiii.li! CMIWU

I. r flp«iU «dwir* i*arh Hi i i i '-' p o i n t e d , l i<<ni l iLr u n v -

| . . ; dU- tw in?*- d t ' t t iM •-(!(<'

in IIH centre »>>ih 1 bom^iitc prufretfc
piitrd. Irn i l—dw

•wnllcti in liuit C

Sinn* i

Jt ' S*««t: Fif[. 72
or c i«» , 1S-W cm

L •iit!.j<rtt1 glabrmu ™ *.Mtir*ifur h.
.gin citfauc; trfadr*«FMikr *t^i ikmt. Km

Uri< MS t-*») mi km* 03- "!•

iiminue, Irti)• re * drn«r ryew with v-6
, rmbr^Mrtl in ihr liolUnt BBB d J nrolka lr*l
FUiwn* r t r i i n l 011K ai unihnti. Pcialt S, all

Wui\ pink « innplr. Friiilr
«bii«r ilw rnkhtlc,*>. IIIJIIMHI* flrtiv

at ibr Up. t upHila t!» mm hmf*, ac inc. U I
drt> ligh -<}•" jl j»«u»< i mm; »**»•"» <

with a i dp Seed* whtTrlmdfM JI, 1.4— .̂4 mm

lotig, d<
AnnuaJ or ( H I U M H U I K prtrnnUI, FiKiml iti wnunpa

and riMtthrv o f tm abunilati fwild* and
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d
n

KglCMM in iymp«ftiii<«.i-HJil

abovtkM

I H r l l S .tn-1 SK \%im •)•< Ban « •
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til thnot (I im) ; b,

!••»'*«- f»h* (S mni

l mm). <e. ««-d ( I nun)

depf

Kuiiih. H*. 71
r, +*tU*nt hut a p m k nee
I in lire tatih ^ IKMO Hlc pm>

vahe* wirh U • or verv Jtj[bth mjlrhrtl:
fiLuitenn *]iw»t ftabtimi i« dkKim ll H whrn

ID MI ' mnitfTi-g k*af *1J.
I, int kv mrollen: \fj.\ N^lri imulh ohJtxin luv. roUtr.

peutk UMulh pale l i t * , writ* uihquadralr.

AnniuJ or itcinrt rinjfly pcrrnikiiJ. FoutKl in
«*, »ri ftcldi and JU.HK the hjinkt nt poiub
tin. ll w *b" found iii itnK«ird brW* ll ii

common Id tnUnd diMrku. It » d

It Mblv , oHrmk tu Pnlmuhr India:

itropka (i> warm
ftmtcmpu Mwmdim i i [ 7'nWacntlw

0(5 ) IIJMLirl]:>Ki
•d tmMhiK brfcm, 4**rn<lnt,

rf«I jlnm up lit • i tu iiinn, t.1 m-f

rrptnn »*ri. vhrjitht loo*r, l - 2 tm

pubetrcnt. iTurifin wtd mtnitli
hbdn cllipiual Uruc.vUir, 4-10 tin

1-S rm wide. gbfaroiM ot uKin often mini
•errin-, grariiulK nnuiwd btirm *wi HOWttoa Mjh"

inunair tnn.xr :IMI «»<!

p RTMU minutr *•
tikr n? BfaaeM n«n.rr* . n^ciril. dwnh pedkrip

j V -.11 4hVt, nblonc, J-4 mm too*, ( w . Ui«
otnrr Omcc •. lothrd with 4mplr awl «Und-dpf>v<l
lota*. PruU 3, ttthnfual, ohu»«r. Wight* looftr h*
the irpjiK purple ID pint m white SUMiirm fi
fertile, wtequal: M-mmm Mtcd. ± » lno)t *
petal* Ca|Mule« Mut UIM. 2«rded. HibtirMruUr, up
IO 2 turn Inn* Seed. |[WfhoM- hotwntki m»r«twi >
•rfh'Ikiiiened.ti.^mmliMiK.irfiniiaiiMti "<^
out iurrt«m rMtumn« «« frnn ibe lulum

h'«>in«| or wtMiw^ und •"
miiii'l> mil -UtHtji Mirjum «id in wfnlH. to ahwt1

.mil M 11.. pdgci d torcati | ^HM giow* t» l h *
opm in manhes. 4lonf davtm and raViafi and *" -"|M'
M uttnd lining ptH4*.

I tdl S wd S£ AaU and AwtfalU; Ban. «
lad L Up
o-iaoon
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iheath tt
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CM » (4) Mm ,

amemorw '""'
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i -i mm c« m.>rr Î HIR
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I . . . ii ti
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y Yhmr
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..I ili.- l< ..1 hlr t,i..,i»; p ru l * y-Hn*. leal lil-idrt
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M- pauii/lon

tn (HaMluirl) Btcnan [Awbma harmlio

IkaiexC II i Uik.j hs, 74

St«"1i< '•• ' i'rr|jinj( with J^rinhnu " ' *WC!

t'lHidiii; M nodM "1 ' frc|mi(£ lU'ttt*.

li>n^ I t-.ii iheathi glabrouih, wtth lan| bain

III.M«III, hl.ufc Uong, l-'» • in ImiR,

' / - 7 mm w i d r . FVMMO In .^i l» ••( • OQaa n i n r i

or 5 in i lm t i f v ibfjtl}) pt-otccUcd prdicrb * fl MUM

Ion ,,Idling. ^ < mm IHIIR. ..Inn** I'ri.tl* <•lli)>-

• l, 4~5 mm l.mt:. .« uti lo *hont> « umiimir, pinl

bloaf. i « W mm long,
Seed*in 8 pgwi«f7-10tB each

ital I
\\t\.\ wn pL*< nt

Ma -.tc* «ft nrporwd in

4: 29 (1477) u. he l«wnl

fte. 74. Mvt4««M M I M ». llu*mn« iboot fl Ctt}|
h. lli»m l lrnml. » f Bpaitr t̂ Wr w«h trrHi iti pirn
d, •eed. upvituluiii ***• * U M IO.% nth) M.

-«mn« «hmM I MJinni 11 i-
btvt<kwhcdfamB|iti.KTtt,tiUM«n«rwbt' «)
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IHri). HUIMIJV.IV India, Burma ami M

. tad Nepe v*. Bh> M*. Mp?

i mtiiflnrw <l utiMcm.t (Wrjuii \M mntatenta

• ,s^ irikknar, U ttmffrrmtt (HauLsrl) Rirllj

Ran ri k.iiiini.Hhv AfwiJnm Aritiram It Don

w«di/fon*«i (tinmen*) R. Brown w. tanmalr I Wifcbh

i It i i it ILT j : Fig. 74

Strmi rttxt and brjuichkng from brknr in decum-

bent befcM and AV ending .1

rrddtfh xtili whiir node*. I <-J( ihraih* *>• I" mm ki

gLthroo* «r ncarH m tnir wtih l<«tr
margin; biadn the Mrm haw.

I5t cm too«. OS-1,% tin

iride. OinhiK hair* at haw. Fta«Kr* CIUHTTM) in in

nal JIIIJ r*; pntk«k up I m km.%,

»j «hortr» rima/d* 1)- Ibx <itirt-; bracu

piot^tni I'xtmang ih«rtrr ahmrc,

A j<turuuL PruU Mur « pinVuh. Fliamrnt* will)

blur IMIT». < ,ij>*nlri KlbxIOteMSt V*MV<1 * . « I I

' I r i m iB
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ird* ihf i.ipfi •
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'k4llll)( (HI WllKT, 1 " -I 1<> M«ltllHk Jllll
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*, 11 n mi 11«- i< >*MI*I triUi i« -*** »in a haol HM* <

Hrhhphl). i.»W Wmld U
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-. Ki K(. M« Ml
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., gUbr<Hi« r r a IH»T •
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•4f*rU hjir». utuaJb nKiUlr JI

biatr ai mr W tubw utr at lip FUmi-i < .n)

-r^icrk uvualK tn until M frutt Prul«

?vimv ti*aw«w. DnivniHHrais orvng i».

HUinevta gWwom < .apwiln bnnf-oMonf. h-*mm

kmilr. atifMM ruharal. nrarti WWHMII M •

Pnrnnul Uf anmul IF IMMI no M4

itfa MM

II to it"

11 endrmfc. io !i%\
• In, kl ki Ml

m C I* I iMie.
W«ht| \

Stem lulird, biai .m brUm. » - H

nweH nmrr long: bnurkfa^* t«Wi«ii I

firn ttMM^Mriteafl* fcihfai'

tang. 1-1 t w Mdr, t MwnW " * *

rrd M 1 i f i MI MI I IMWII . |mwM<

in I an k « f . I*arts Innwri tttay

baw *J (br f*Mbtrl. up lu 1 mm t o ^ . teolbH »> •'
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fecumfeeai. v r . cm l«mj Unt ihrmllw |W>i
„• d 11..• ; ** marsln; itUdn

l M> «**lr. 0 * R M h I--J ( - »
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the »P(« ' « * ;

b rlw upper un» nfeJfe, "«». »» a m"1 **£•
penbtew PcobS UJoantang.blueiDftakta
FU ( j f l ) h -

otitong, .V«Mrrt\ *ruir, +-« (-«) mm long

• i»% mm t A
bluhbglwunbglwu

nr prrh*i« al*<» pontll id in p

Found >n vi •««*• wru-1% -l *<-y amW

IrrlgUkW ittldm. rivrr b e * *nd hu*U Md M

rtbM It in .Jr. » RirRJiM.ii* M I H fonn» A t t

np» Or /oor» Wfiutnl dryi

Ac, 71. ** 'in *».

ll (ml. r

l l 11

IO (G» Hr1|. tndonMt»^K Ban, Rlit, ' ey, Ind,

Nrp: Aii. Ap. BiuGj.Go, k! Ki. Mb. Mp, Sk In. I ,.

ui. 0->19Q0in

M*rdaimia tvfinmlu {UtUtBem) IVni, lenrr- ftg 76
iJkr .U nvdrfltHo bw ;i»m

ix-tiitirni. muTimlv obloag, lb« vit

rihbrd. 1-2 on long; rjpniilr* Vttrrcl«lt (he OMBi

*>ri1^ wfaar^ ••• r-M li i .i|*nilr I<M ulr

-. 1 1.5 mm BOOM, with furrow*

the hiluni Jiul ilir oprt< ilium

Ainii:.il M perennial < onnion ID I K T

«nMi nwttler.

Ii tka ii-ijiiijl lml>j ,ini1

[i,.l:Rh,Go. KI k. MI . .M, , Mj.. ln,VH>.

CONVOLV) i hCEAl 'genera

B*n.

or aagiiUlr IO UiHtRiiIji CM Mncat lull-

WC anltiiv, I- m (MnyftwwfrH, FViwrn IWKI I I I I I ,

uuulh ndtally *ynn> Sqwk 5, frrc, p>

in IM IH IVt jU B, urtilrd. UMIJIIV tnn

JiJfKti Suinnn A, in« • i>.| JI iKc bant of thf pr t tk ,

ol(r < wild thf \<t\*+. O w | «upctktr, of :

tai|x U; >ulr I. tiinplr h u m J- in 4 - I I K U U T ,

, nim h braadnicpabI. OMotMM i1 «

ilull lltr inrtrr onn; lr.il

LuKrulur, cnlirr

1, ( hiirtnuKi ? Of 1 wpjl* IU>I rulyiigril. (w»l >

md bOfl • tfam An inner tMtr*; IciT bbttW iwjitr

pnrifbna i<> M U M C W htutoitr, cntin m tohrd

J. Stetm ilrlh jttr * trrping mid himt> loowd; |M*lml>

nut mutr )l..ni 7 mm in dMim it i M [

while hain; JMIHI-II vnooth,

1, Sirmt robuM, llomiing or n r r t . petal* pink to

fe <»r kJutr. jt l>--»»i 1 i in in dutdK-lrt. «cp4h

lul l * . [M>lkcn rtfJtoWt. \*H*tr
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Srn i Ull IM K

4. Al lr*M w»n>r lr«l
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br«rtnf

i

or liui

. ± 6 mm I I mm

ir

Ixiil V»l*il ' itr lo fubtrmhti ID;
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v p i l * brutwUy tmir . 1.2-2 cm long,
hr outer 2 (3) broader ud Longer than

Prul* * .npaniiUi*. %*>-% <m
•»»ii*d«i: pttltm pauai - i | . mp p ^

ov •!» long, uiblcndrt] In %\w

iL In nMMtt and *rant|M ground,
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- rd 11 mr.
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pimg reotln| *' o«fc» lr*vc* Mmplr:
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' cm )" baac
^ms cKMtt *nd w.tw. tt[«s obtuse. Flowers

solitary <H occasionally in flowered
peduncles ami pedkreb
mugual; outer 9 broad! rbicutar, t<A<

i BUB !"«£. K'tUM-, mm loti.ih-. inmpi L1 km]

m a t e , S-4 <-«>> mm Wig , bearing long white h

IVi.tl- \ f l low, up to 7 mm in r\>.

III.IIIH-JI: mm h>ii*&: amis- 't,~ mm

long, pollen gdim* smooth, m)|).< globose,
me in diameter, penutefii wfjals embrace the

jruit ^' ibglobow • iiini HI diaim

retmlaL Bv no means dependanl on wfdand con-
dition! bul often found in marshes, on tin* bsnl

canala and [wtots where it is frequently Ln
dan P<VM aftet S .t.m.
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U I• \ i

;H<-n ()!<l Work) tropk
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hiMii K >

lUgaatdut. Ruth iim&**%ttli*

\rt\ indrtxrd to Profnwni
rip Mth thi* ijinih
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7. Sofa nn.hr. eomrt »d BM wolteB at

M n , t l l

ireh/lorS)
8. Nuts flattened *i.»- one

Eating the w d d n t e i d l P w t O * * *

l«-.,vi,.R the E n d i n g bract and ** l " ; » 1 ( ' " "
phvlh «m>unding the rach i l t a o r , " ' « - «£
numcrom, swrilr and crowded on «h«rt facias, gen-

* tafia,

ma... . . . -
in

pei gtemei arranged

:

5. All <» th

.,1U.

not
i n Si) • i

II.'

icllr ftaltr»«l>:

;"'

Sitened); mitt without •«

ollenwithCM

T
eSt empty giu«« belo. J

h

ore«pcj

tp n without *

CM

tS
ill.ilK '

•,U l ub te t i

UVr leal '.!n'.<'i>>

„ the last wliorU:tl
,hr lowei HI-

not in whorl-

:

WIA I!

IS. Sn
t»Mri»

14. Si
15

d <<i bran< bet

rftwotteaatdatbt

, bristles penisting in fruit,

Hlifi

15.

16. Snlr b«M falling off with Nyie, l<avmK .*
I m U o n - l i k i - M . t i 0 1 t u n K M i r <>ii t h e t r u i t : I t y k

.oth ftuibmtytis

If,Style btteuMMJfe, penteemoa ike nm m i h o n
knot) a if tailing i t un BO) leWfaBg a KM Of tUffiOUT

mi the fr mi. Ityle usu.ttiv h.niv HMM^SI

L4. st\i. s ncitfaet i onttricted mi itraiea « rt»e bate
17. i.c.ii b b d d .iiiMsn oi \<i> reduced: tnfl<

cence with i i nim-likc b a d oandnumg In the

d i m lion ot iht-1 iilm Schomaplertta
17. Leal bbdd p»went; baftoreteocc widi M .iii-
likc ot Icaf-Uke, nevei * ulm-tSbe fawohicral bra

1H. t <•,,) btedei and teal riwatha haky, tun HMB*<

ttetetonh/on die teal dp and neai the throai oi
th< leal theath Fuima
18. Leafbiadea and teal ri»ead»glabro«ii

19. ('iamta 8-fi ana kjog with an euMrgfame w
framed spen and an ex nrreai oridrifc doagaaed
into wa awn; ctthm bearing tosvet above the
] t , Batbosthomus

It , CSaaaut leai *a«i i Baaa ba|
apex, widj oi widiom an eaewnew sudrib elao<
gated mio tn awn; culmt bearing leswci onl> in
ittt> (owef third

20. Inftoreicence paniculate with Raflued bei
minal ipikeleu; nnoimial bractt aumeroui
and leaffike SeHtmopkrhu
20. inltou'M en' ii.il and Kcad-Uke;
mvuiiif i.il br* U nol leaf-iike

21. Inl tonv < n< C Ol I. Kiuntia! aptttckt, Mil*-
tended b) I bract, with I Rowen

21. Inftoreaceece wida I to nan) ipikes, HB
rounded bj I -trw. tpU«4>earinf CM easpq

bm is, tin- bwi
„ „ , iikc tin ipiket con A a
ivl i inhu.i l .»MO wiih man) weS-devetop
yt t f t f i bractt b> • deme ^m.i!, the buerml
ipike* each wWh an emptj ipike prophyB;

lei !>r.ii i siilitrniK .i 1-flowered

with J -mall hyalii
I tfXKtirpha

Ml. \ l i fU ww 11 untM Kual >« Hi i

22- Nut enclosed In bottle-like iheath (p
phytl "i HIM Carvx

22. Nm '"'* Use
iheath (prophyfl <>i utrk

2S. («lm« with ••• leavei reduced u
bladrleu themthi at the b

Irpirtmia
25. Cuhni withotti ii.ii. wii i i

blades, radkal mdafsM cwdl
24. Inl

pmtiMinilair. glol « ol



. homr ningfe or in

14. Ini lofrvrui r

15. lnl)"i ' • gVcitmwr to

><La1. bcMllrkr *ptkr, wilt >m

• M f ttmri longer than tlv i tilm* Mmpmmm

IV I n 11..trKrcntc a pauiKlr. trftfc i'jfnpiiun<l

bfam br* bearing immrdiu* tpikrtciv unliout

• i\ bracts; team fhonrf or tftghiH rventing
the < iilm*

[excluded

Var̂ w>l t 4 o r I pohttKirphk *jw< k

ifi«i«i I InnTIM.
K. l » r , Sfirpuu

' in.

1-80
KIH/IHTHT* hard.

n WiJUWittiH. Vn^wi

< uln» s-.ln.uv. iharpty VjnjjU*<t, tr^tv. the

part led Uvr-nhi, <

Him ihkft at-nr, u
tip t*(Wt Ind Utnlha

(}m«n).r. (I

ut 4. h»«e n| thntrt 12 m l ,

•pikt-frl • 1 mini. i1 Alton

•ml 11 BJH

alm«t bUck. Imf bb mw
ibr upper ka^rr th»n the <ulm. 2S-40 tin «
S-H(-1V W-. mklnbdntinct juwl **mnK>> ^
brlcMr. uf«-i intlrtl Up. marym and had • * *

drracrh td mintitr irrth. im.Ju. r*) bran, k a i - l ^ 'h<*
lu*. m knK«iHtovrtt(ipptn|t ttu-mil

crncc. inft<*< •mpmiml Pf 1

or IOM -Mb n->
a aHitd. «tnffW oc in HuMrr*,

, amM. (S~) 10-31) (-40) mm hmR. W»
'umrt u n » , 4-7 mm long, up W * """

*»Uk, pulinrrnt on ihr turk. iiftm with MIMI ((«"'<• ' *
• <i *\trx and ewcurrrm midrib elMqptrtl M1|l> 4

t-S mm long *«n: l«H «bw*», rVna- •* «*•*"'

mnt

j p .

»hilr liljnvrtiit, juilu i-

inooth. Nuu ^«tttrd or
lUncncd, obomttJ with an ariimtru'r
mm lung. 1,4-1 * mm wide, daik. N*'*11

. *i\lr hair nol thirkrnrd
ft dftminuil in ihalluw [irrm*-

i m a i M - n t « • • • I . i l o k - M t c •••

v . i M p o r t * 1 * 1

fin •fld) |iuiit« h«r*i

Wf> f CM earH. In arid t r f *»

UUh n nKWup to'Wii-MtMrn ha ' o( >-
1 *•> r n m r n IM at ^Ikfr Twbrn «. rdiblr >> '•

|W
h» r.« t * I l t l * .11 r

1 n:ont> i - •

tnttribk into drcmn i*w l< •* Mt I lK"

VhmiM ICMftMlfti'- >*i. IUk \p •**!•

M ^Mb.Mp.P j .R j . t 'p .Vk

••*wiyfci r<-trtudtng AW<fMn<w|: t IW
fun1 .

1 ik<- / r•UntrMrt hut ibr atftrt Hnutxh Mtkttl
ihr BMMy; tftir bMr bulMik^r. fx>rtM4in|t <*• *
cotuwrd bultim *m ibr * p n fd tbr n

Thrrr art ptud! *i ouiwfci fm p i * inc JWw»"T»
-« ^Hitfjpmrfia Km prndinK a >

tadnuiOnpcisccaril mtrk b. thr
i and Bmthmt^ki in ihr l i iMtt iWl •*""

HI drv un<h p«*<n htit
»»»in ttciUiwlL

I
AJU4«MN4M«>ltM{Watbrb> K

lm» uifird. briuk
k

•



biuk-t < jpilUrx. vrrv

t-H) (-18) «m lotin

•'- K '

41111 uluinr likr. ncr

. • m Innu while hiir*
than iltr culm*.

in* £ brteo

like. v,,,»-, t rrd«H ogl«

L y r d

US mm in diaowter, ••'••
;

3 mm

b«,

0,
wniih..k««lycowi •"

ti.«rn..K« ihr wrier I K * *

7 m

). t, tp«l< SSS2

ut , 1 ^ 1i.»r*UL IlilVflY n«U 1O Ihc Atnrutall

A tapiUam il Jiiiucits) C B. tjarlr hut fhlN I

e

III,

IO T e n / H e H I > ••!«<•* "f t h e <>W WorfcL B h u , >

lip. Kl. Ki. MR. Mh, Mp, NK. Sk

In UpiWb 0-J600m

( d n s i 1500ID04 >• I • oaawpoBOBi buJ irwinly in irn>

malc*
n ••• dioetiouii rhtaonurtota M tuftod

. mult ( iiliii* iimniK Irah I Sil btadai Bat. Vi-rlrd

CM i S M h l U ! I n t l - '• •' Mmplr ij.llr 10 A ttiiwlh

i! |i.mit Ir. wiiti in without hnicti SpUu» imi-

«-\iul ihr uppri ntuatt; auk ••• n baesaal then the
upaennod fkwess UMMO) mak SpAeleti I4knnred
now Kttnri. each mbianded b) i gfatoc; M
II, IV,. ., 3 varm-m JM J i.imh jtwcnr; hn
jl<rv>. I l tiii u r r o u n d e d hy •• fti^mbir. »* idn l . . «

( iHi iprevcd u u i t l r « u m r b i t m nHl.n«<l JH*1 bealwrd in

d u n S* igm»a<' i 9 NttiMblnwnamoi 3 4 i d « I .

M.nty i p e c i n 'rf CJIWX ut EntUld m **•• lofl

ptaoa |...MiiuUrh ai Ugh ihftadei bw in
Inriu iMitv thirr «pct in r̂twr m %rt-il«iinl»

I. Midrib <rf Iciiak j(tlinw* c n d i h K Wn '1"
devriuping bMO an awn
1. MKIIib of (nnalr ([liim« ew ui11-m bUQ I ICCUnttd,
•adirouHaarKined, a <mk>og«Mn

I. UtteooM* MokuitfenMM tatenl iptkdei
HI IIIUK. i*trh lirjjmi: itulc (loiwiv Htfjam V

utrkk wiiti * » l - t t ^ '»"' **«'!(tM"^ C- **ft"—*"'*>«
I, Klii/oriH* than *n<* crccpluR; httetal n^ikckti

. 1-B *tn l«ng, tmuiu b«arta| ajak Bow
ttaKid|IBu2; utriclr witbottl • bi

Butler Fig. 88
Rlll/nmrt «..l.mi|ri.mN ( iilm» Illllrd.

,^(.H. I ..r :• .1. \o-AS cm uii. l - i • nun
vulr I rrt iheatfe (0 |JIH|IU' Iral htjdri foUled,
ROM ttiortcr or almuM eqiuJliaf( ihr nilrtM, 1-3 mm
wiilr, wft, KraduaUy laprring to an M UN up Br* u nul

•ihillK, iht! k*WCM lc*I1ilf. n.mlli i it rrdlim the

fr oblonft: ihr upftrritMMH I - * >pik-

hghr iK^iiftr biuwn; ihr towrr 2-4
p r d u n i l c i l 1O tubtrwi lr J I « 1 f i n i , d U o B f i<>

1 —It rm lutig, t & mm in d
iiwn whm dn f>malr j t l ' " " " s BWrtt, 2-J.S

. I J *i nun wide, (wlc brawn, with hpaVnc ni*> |
i J nitit j iriur»rd, i< jlmniMnaiKinrd.

.S mat loon iwn Ubidtl oioW. Wtrnn



.VrFIM 1 \>

<4trt kfifrmttky 4. tuttr «f ihool (I .

( iul* fjunw M ratnl;*! utrtilr 11

nun) C -T—f-*- r, litflon irmalr

moil: *. iilrirk: cOJi

mm witlr. w-lh>witti-hr(iwn brkm, dark hrrmn

when dry, with t 0 bna. Styte*

' "' f-M«|MM»*4l. I >u t..np(.

rm-i>, wel grjwljrui btit J1H> louitd ilt ttoct pbtn.

H,,, i Hell I I I M I I \MS CHWIMUltK KHJlhw ĴlU ID

N IIKIM tod fk. K|

Cmmm

Hhk*

ubtrarh Ssuigkil. 1 <•

bLtdn

otlKta

liitW

turn rf.i- V 1^af i t trMl

i o k l r d . *Ml> «JtKh<

IIJIUHV: it

f'ulmi Ipdl

I I I \ < « 1 <•> i i ^ »

Hi mm widr

.111 JM uif ii(i. Rra it ntH *hr

Kmcr <il 5-4

<U luln-ii.

SO) • 111 Mil.

Jlhtnu. thr

K il>r mill

tk ivlindrv

malr II. .«rf* ib*

M nun in 4i*m-

mil ttliitr i trfecii lrr»h brromtnf

brotrn whrti dri Irin.iJ.- Kt<im« r

mm lea| mm nuir. irmiin«i»liKriii.

i, obtuar to acttttah;

IM» ihr apr» Utride*

mm ^»([ , 1,1 8

• brnwn *»hrn dn. mih

d V p

bc»k-

W 1! tinn

nal. \tugitvt ol putuK along

pl in ItiithLimi fen

IIK|t airj j l , Indu lanU i

Jap* <i: M«. Tn 1600

nil

(> m I- or iMralcd. MM* '••"
. rjTihradMn«iv toyrttiiw^Mnmi; tral

bUtlr* tiiktrd.tnih nr rrl •MTf>iii. IJ-lQOcm k*nft.

5-B mm tckir. Kabnw^ aradtulW UpfrtnfJ u> JUI >

tip Kr4ti* out *hr»ihmj(. Ibe lowrtl k^ltk*. "

nrwdiug tttr P, | n | tnmrn<r i-< 4-*

let*. Spikrlnt rrltndtKml; thr icrtnin»l

r4 <

M ihr up (4

}.». titit.tr



Vmm. M a-

mMrlb green

£ £ » . green and whm- powdery wb« I e* h,com
Ing brawnbhi^n when dry. Fern* rf-JJJJS

•ride. LfrcohMiicd 0 ,,.h.uMw..lo,m«i »».
i . obtwe t o « h * ^ ^

, , , ^

: ^

li

t ) l m . In ,
Hooded p h e w , «tWgb«Wn*d«*

(Hv,, ,'.11,1,1 .s .u.«! Bhtt.BBr.Cey, tad, N c p

" < t

i(•xpmu including
[uding W/.^«.

AnnUor perennial
on. rhuomei culm,
•mmkiD 5m t«U n T
*oner t h u d * culm, t< r

i !

tropkal

!

u, .

eepJy pitted

««pl»IK k c d.

t o 2 • g f 2

V

:: ;

culilnw ;

f otheri ..

•

th«- , irnal

I

_ alh

l » l t i \ 71 (19SS, 1996) — a Kaaadkrd work
treating Cyptrus in Hit- wi<!<- Knte; many now \j>ii u-v
have been deai ribed rince this work w.i-> published.

i\fhul<<l: the following wedand sj" Cypenu

are found in die Himalaya* but do not extend louth
into Penin*uiat India: C atkinsonii ( IV Ctaii
C. glaher 1 innariis; C glomeratw Linnaeut; C fuscus

1 mnaeuft.
The following ipeciea may grow in damp oi moisi

place* l>nt they are noi considered i*> be wedand
plants: C. atkinsanti i IV ( l.tikc, (.'. *w/fco*Kj Vahl;
C. drcinntus Reidt; C (Wi^omwota Roiii^tl
[G pachytrhtzti\ Nee* t \ Boat kelei |; C diffustis \ 'ahl

<tt)!j<iini>!t\ Thwaltet}; C ievcacrphalm Ret/iu*.
[ScMpaM f«r»in«nin \.il i l j ; C malabaritits i( . IV Qarke)
T. tUKtkr: •?lnd; C n»'«« Ret/jus, C pentabnuiratus

EL (.ovuidiiiajahi: • lud: Mh; (.' pob/anthrlujt I, Gmte
darajahi: •h id : Tn; C ^aajiaaaaaaMiSieudel |c; d^lmu
MIIJSJI MO)enMladtf*ti (Boeckeler) T. Koyama]; C. put-
chrrrimu.% Wilidcnow « Ktmth, C «rroftnt« RoOb#U
\JuHtrtht\ MnMimti (Rintlmlh C, IV Clarke, /. waawwi
( B ( l.ii k< f (irnnii Linnaeus); C. radiant \< < -. . i
hteycn e> \< a C rwfci«*n«^«i V'atii | <;. tmmffn* Mn
f */>/ifl<W«h« R O U I M * H jf,. htwplai C IV d a r k )
before 1900; C stirioniftrus Retdua; C u^iin^tri Sceudd

nmsm Rukenthal].

I, Spikdeti in ipike* (eacfa M SOUK- dUlanoc from
iBOthcr ujnm • more m leu ebmgau rai hit); btflorea*
cence >>i t M oore ip&es; ai teaii w m e o l die ipftea
vi.ilki-<i. DM KHBetimei tli<- pedum lea are miK S-fi nun

mK

2. Cuhnswithout htadfd leave* (but Lnvohtcral brat la
BBSJ be leafy) « KHBC oppei iheath* m.u occacion-
allv Ix-at short hjadfl Up to 9 »tn ]<m ;̂ pbmtt faM

M i t t n i i . t l

S, Invotaoral bract* endreij v<.t!i !ik<-. noi oaorc
than 1 'i * ni long; i uliat traiuvenel) testate, tereti
Jon below the taflon f urticutahu

i. ymotucral bracu lealMike below, M lea« MM
met • cm konf; < ofana noi trantw
irpfiir. S aided |UM betow the biflon

4. Cttksa )UM below the bafioci with

rounded an§
5, Involw rat lu.t< i\ brawn (n
nuiiM op (*> 12); primar; raya of the
infloreacence SO-100; gtgasitli berbj with i uhna
(H l-*»iai C papynu
5. InwotucraJ brai l prfanar) ra
die inflorescence mud) keaa than SO; medium to

hrrb* with rulmi much le«* than 2 m tall

( ) l ( - I l U ' H ' -
—h,

—
_

dtk k: ipiketeta iiainwoMonaji 5-18 tarn long,
l - U mm wide; |tume* broadh tenceotaae eo



I MM i M ' » R \ < I U

- ( ~* ' n " n IOBg,flL8-l mm wide;

OHM 1-1.'2 turn long. 0JML9 mm vsidi

•rymbmm

6. Khl/omcs i hi/om.itims. op t<> B (in IOMH.

usu.ilh mint' ill.in 5 mm thfc k. Ipikelctl IIIUMI .

10-20 (-25) mm long, 2-2.5 mm wide, glunx-\

ovate, t 2.8 mm long. 1.5-2 mm wide; nun

1.2-1.5 mm long, ±0 3 mm wide ('.. tcanmtu

4. Culms JUM beta* the mllm with 3

s l i . i i | i . » i n Irs in !t-wii

7 . C u l m s wi ih d i i K . u c t i d e s , S - w i n g e d JUM

b e l o w i h r inf lc i i iM < in i g i lMnm i . i n K n

than 2-1 BUB long, the ii<U-\ V <>i 7-nerved

insp idK lauirwed when dry; nut* 1.7-1 mm

klOfl ('•• malaccrniif

7. (nitiiN wnii HM <H nmv<'\ ridct, \*ngltA

just b a l m th<- iiiti< e; pjhimet won

than 2.2 mm long, tin- rida HfkboMl "<

i nu u n « l when dry; mm l - l *> nun

iliuv with hl.ul<-<) leaves mon iti.in t on 1'

, ,i ii ihortri then ptaaM -ninu.il; planti annual M

in.il

8. Planu annual with miiiuti

9. ( .liitnr-o ne.iih .1% vsitlr M 1oit|{. obi !ir

4 | x \ . h.uitU imbricating at maturity; BUtt^BMStM

|OB| M iIn ilUinic*

10. tilume* 7- i Mill* .i v .ibtnl .nu)

^•in hi*' hispid on \h<

,*i righi > n g l a r<i id» rachilla «

i '2-2 *• nun VM'II CtUmiahu

10. (.liimcs V .. . (1, vsiih .i flatten

i 1<I v jm Mtlmv;.

mrrl\ ntliM.!. I ..̂ -2 mm wide C irw

9, Glunci much longci than M Me at tin

v Imbricating M •mirity; nuts much o>

11. t.lumet 2.5-5 mm baft l»Wl

i I) M linn long mucro; ipikclci not w|iuiroar

Cttmprwtu

I I . " i n h > r i t ; . v s i l l i . i r t i n t

, NJMkl ll H M C

M f l f W H I J C M t t f l i M I U

8 . P I , i i i t » p r r r n i n . i l w i t h M I M N K r M m

s n . l . n i - d < • > I I I I l i k f

1 2 . S r y i * vkirh •_' tii am l i t v m i l s t ! .••• ; , , | , j , , L r l « - t *

• mi i IIIM in mg ihr i.« hi*

rifMnMi
12. Slvlr with 1 lii.im ht-v nutt imiMil- ltd

13 xitli jJrntlri *ioltin«

11. (.ulmi > obtuteh % engird

Mime indiuinri sru<

14. CBIBM OuipU .Vangled. v,nh %ides Hat M

i MIK.I\<- without .«<ii ul.ii

IS. | nu»Ml\ I mm >» BMM U-II^. *(•<!"

usualh ending in lubt

16. 1 \ulut t.il hracu 2-5 timr* A> k » | •• i ' i r

inlloi. t.ini-. in <l\ Innii C. &$**

16. Lowe I i M\4 •! iu r al braru thortn (tun °r

ted) tonga ili.m th<- knfloi pta**>

mO>tK n o t 4 | r \ r l o u i i ) ^ l i u i t s < ntttmd**

15 . C l u i a c i ICM ih.tn 4 mm Umv; %t..l«ni> vndi ot

w i thout mh<

17. R . I . i n * VMIK b a i n <>i M i i . i n i »< \ .

18. (•hi i i i r% u h u i M . without apical m i x

• 1 mm loa f ; -'-'.' '.' mm *i<t-

ln-tlm- nfiykcdi Cproema

18. <»loiiu wtlli uui.ilh itnnioini'

mm In: HUM "

HidMNH a broad hyaline margin,

led
17. R.ti his |(l

19 . I ' l .niu Miih k a o i l ) t i n in hki t h i / o m e * j i " l

HtHMjMe Moll r. Inmir"'1"**

19. Planu withoui knotty, t onfrMu fhtao*

10. BtoloM MOttl, jlnn«l fhi/niiir tikf. "

ending m luben; i uim bate n<-i nun d «*oi«"

I

20. * llrmt Mh mding

m tuben; < ahn ba*c •wollrn and MMIII

11. Spikrlrts w ll.tv.iOi oi tmtv

MM MN than 1 »• mm l

BCtWi -• -in

. >»ir!i

XI. S|»krl.

I with .i wide mJfK1"'11

DOtdrt V.11I C «*•*••

13. I' In nil ttolom, tulm h u e «w<i

:. ihisumr«
22. SpikrU-i* rvlindi

.•id

I I ' . I I . ' . . l l l l l *

amooth along the angle* C. Ajp*01*1

23. S ntng apt * w * *

hracutnouK 15- 'I**11*

H. Spikrk t» cUaun ll) B H M

24. Spik. . ihn

t ioobb
25. Nun dot u iijm i

M. (4timr« 1.4-2.2 mm Ionic -1mm 1

2« . i . • I 2 mm long.
long Crf»1'



( ¥?ERA< I M
Kit

25. Nm- I HOI R«»

27. Gtumcs l e a th.tu '2
pun long; iptteiets

snuTM-ftt » *»t 'IIVI"
age ±un^thW a.k»gaf the aotfcei
S Prophylb at ba* oi then

W 1.2 m« long; connect** W
tf»eandieilong

h,n

». Priaar, mi oblique, .,.»•
1-13 mm vide (6-15 mm long); ̂ l ^

..I ||M-spikfMMt>lf

SO. Rat hk dtafaH ^ bakj * * « < » " ' '

CM. g
St.GhnnesSmmoi
SI. Glume* lew than S n » longI. Glume* lew than S n » long

32. SpU : k m ' m n l •
mtwi Ktnotr on a /«*'••« ' i « l l i l l a

S t . S p i i r l e t t n . o r e d « n l « « * k t e 5 8 t o B W

p
lonth

•

( ' i n

P-.
; ;

i

"E

J4.

tt Man I t I <>

*db

of glume .<i

1. Spike1i*i- arranged digitateij »» MeDately in < !ii«.iriN

(spikeleti at practically ih< tame level upon .i much

shortened rachis); inflorescence ofl i (usually dent

head {wry rare!) I -I additional beads) <>i Inflon

CCnCC more o p e n mil lllcn ;H! liast SOme spiked

•I i waged in stalked dtttti •
37. Inflorescence open, with at least totne of du
ppikelei chtsten borne on elongate i-ivs

58. Culm leaves bladeiest, reduced to sheatht
oi Kales or the Uppei ^lif.uli wiih a nunim-m.irv
bk

S9. Involucral hr.uts few nip to 4), unequal in
Irti^iti. arising * lose togethei

C haspan Milvsp. juncoidn
$9. Invotucral bracti numerous (up ut 2*)).

almost tMju.il in tength, trittng datant from each
other :'ifiiluirotti\

J 8 . ( 4 i l m besma wjrli b l a d e s

40. Plants annual with .s minute i em
4t.GtufBes2.5~6 mm long, with MK»T\ margins

C cmnprtstut
41. Glumes 0.5-2."> mm long, without sUvery
margini

42. (.himrs with long recurved mucros
43. Spiketets at antheca 1.7-8 na wide im
fmii usual)) tpreading ,nwi wider), rutty
brown; mucra oT- i mm long, strongh,

•n\cfl: nuts obow 'i s Him

long, 0 :i-d i mm wide c. cuspidatu%
45. SpU »i anthesis n<>i more ti
1.5 mm wi«l<- (in htui bardt) ipreading),
chestnut browa; macro 0.5-0.8, dtghtl)

mil- cylindrical, parallel-aided.
0.6-0.9 mm ions, 0J-O3 mm wid

C ixistannii

42. Chimes ehbei without mucros M with
snort and stra^ht rat*

44. Spikriets bi ;ttiim>! sphei k al i lusters; nut
about .t1* long :i»- die subtending xlmm*

tifformti
44. Spikek i in spherical (tn\^-
nut mutt) inortei than dM subtending
ghaae

Sins wlinc Had visible between ilu-
>;liintts in fruiting »-pikH«Ms; g iumet

C lasaapani
45. \ i s iv brown, not vWbte between iiie

glumes m fruiting tpikeleu; gl
I—IJS mm ioitg

M Kai ••( K I " " 1 1 ' e x t e n d
tin- spe s forming an t-u-ct mucro; s|

letv orangi t-i<.«ti to gotdca, m tight

r



rvrnt M

46. Kffl of ghme ending below die apes, ai
.tpic ulate, Ipiketetl

C. haspam
40. Plams perennial with a wood) rhJaonx aider

<>i atenvbaae nwofien

47. Nuts IHH- tided, donowcntrafiy flatt
fUNtattO Wl 6 BOB long,! f>.4 mm wide, wk3
taicfceaed angles, unifonnh reddish-brown;
spikHets witli &~168ow< C tmbntahu
48. Nuts l.K-2 mm lor with
< orkv or spongy thicken ei
shining greyiah-brown to hfcukitli with
whil wriati angles; aptteleti with \>

Ho*

47. ned;

49. PiopbyHi at base of ih< witl

•eeJt) nuts 0.8-0.9 mm long; connei

tippc'nti a long as )wi

i rlatui

49. ProphyUs at t>as<- <»} the I , I ^ wkli anooth

ket \ "2 ttmi long: connective .ip|>rndage

t batf a* long at the astl) afcam

37. Inlt.
head; 0:: .; oj J m moi

5 0 . lni\- >(IKral h

iihti

C laattpttu*

50. lafiotetceiM e tennteai; the knvolta ral bi
likr oi ieale4ike, aprcading oi refleaed, BOI appi

be an aneaatoe <>i the-1 aha

51. fh a minute rooi mtetn

52. Ghanei wrj aaafl .m long,
kular, without mu

' ajpanaM
52. (.In ! mm long, ifiMimtlv 1»
than aide, «Mth Macro q MM DIM I
than Uv -imtj glume

53, Ghnnei $-4 ana lot «nh muitm-

ervrti; ihr nul l at leaaj 1 nttn l<>:

inj? attat hrd to the rachitl twity, ^i

pi ' '•> dKerj mpmtui
5S. (•lumrs utii in' i J mm lonf

tw 7-nerved; tt ir nuta leu than I turn

IOI»K releaaed .t̂  ihc gkaaet (.ill. whole pbni

green to h> -

54. HtMfi*

* rt /

54. Headi »

topping it.-

55. SpikcW* ai andKaa not mi v»

<>h re* i r

55. SpikHtMs H ,intln

reading ami
lotlg. Mi!)!-.

56. Each head with

in fruit

C^ cuspidate*

l
56. 1

57. (.It

Vt.Gkunmi LS mm bag
Monirw

51.1'iarm peirmalaj vnth rtilnomci. Kokmi
nttm !».!-

58. Plants with long, thin t reeping «oloi»
59. Heads wbttuh; m araO)
Rattened and nr.i obotewJj Iridcd, I J ^ - U a w

lanuiriK blark-ttrown, itipe

59. Mr wish-brown; neu d nr«Bj
flattened b am !<"»«•

t mm wulr, idpe l - l . l mm long wt°g«d •*'
•ntheato, thf win] -o yeBowfadi corkj

rM| the nut
rfhahtr*

58. P IMM (4tki , '

Ml Loweit iiwuluctaj t h r

. mm

bag ( (1<i'i'«"'

W. LOWM law) M apBMdtnf
hutj; th< nul*

• •

6 1 . I

win

(Rottbi
kh

aaooth
thick, biftated when i«
totnntti.ii ipon)

! 7 m m .••

tit*1*

.UK of
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* • • • * • W * * .
nteftovmr to rUtprii • lW*' TjfcMiirh

U J * l £ t 2

toa*ori -

H ) . v «•** - l l - l o

j
Mh.

OpArru> a/u(af(u Krin [C IIW1 ilHWMIIM W

.linn ercrl, ilrndcr. MIHHIIIJ 10-70 i:in mil.
i-'jmm Ihkk, 'Vmin) L e n a - or S, u loii^ m M
iborta iluii tin-1 uiui. bbda fi.u. U i i t i i i w , 1-Smm

-:u iiiuiiMir. imootli !K l*i«, «:JIIHI>II«

bracli 2—4. mirqujil. (hr lanfCI DOM
.inK (in- InSoKicenM Inflo • »implc or
pound, i *\»\LC ± m i e , the odtet* *u)Ud, i

3-9, unequal, up lo W ah lonn- Spflum emu
.iblong-tivjfc, U\ or In d*nw rhrttqrt, 1-3 cm kng,
» -25 (-SO) mm ride,bearing r> 90 VJ.IL.I . -^ n d t b

, :<1 .in the ^iiylr* Bgfttrliil knur. QWM 10 Imear-

tg JI ii^in •ngie i l l l b

irikxcd, 3-12 mm lonf. Mi »»" iride, y
in lS-ll(*wri hffll pcnhfcMt, <iiiwiiu

CfauBH broulK i)lnw«if to iuboit)k«ihw.
L7-2mm Um^ iiid wkkf 7-«r *t>cnnl, Mtth

brU ->'«i wiiifcnl kf-rl. ibe u«lr»l»ro*ni *nh pwpl
llriki, mi in harrilt rniKrornte, luidh imbn< jlinj; at
matin it v Stamen .'iiiuvrapprmburvriv ten
Style V* l«-ti- lew dun tt»S mm long Sin* Vudnt, cllip-

. , ' • • t l.%iiuiiK>n(;. D.Ml.'l nun widr,

taiur it tm): t.
(1 mo,),

4. haw nf (fcout 11 •«"). b,
(I «mi, it. glume ( 0 3 mmi, r, out



! • • • » CYPERACEAE

Aniiti.il. hound in BMnhcs, diutu-x and 111 rice fields.
It is niosiK bund on hills and i\ not ronflncd to wet-
lands bin also in drvef pfawn l ike (. ma tmt nikeletl
arc not <•(«•< 1 hm spn-ad at riglu aiiylrv in il»- t.ii hi>. QI
are rcflexed; rat his hispid on the antics glunu•%

9-ncrvrd. wuh • I U I H i d and winged bed.
(OTcn. Hell. Ktidrinii to northern India. Ncp.il and

Pakistan: In I'ak: Ap. Gj. Up. |k. kt. Mh, hip,

Or. l*j. R|, I p,Wb.0-1100m.

Cyprrw amobtlu Vahl: Fig. 86
(. ohm soliian m tn!(rd, 5-25 cm tall. QS-IJ& mm

t lnik. !V*idrd. ^l.ttmuL> l*M\r*m tier than thr

t I I I I IK ^hedths mcmhianous, striait . reddish-blown to
purple, laihcr ritOfti faitdci Hal or rniol lcd. 2-1(1 <m

feng, nr>-l (-2-"o mm wide, the n w j i M M.I I .
towards the tip. Involiu r.il bracts 5-A, unrcuiai, rnoinlv
shorter than the in l l onv t in t, I—10 < in long,
0.5-2.5 mm wide inflorescence •omplr or DOKpoond,
• ti 1-3 MMUC and 1-10 Malkrd cnMten <»t digitate))
arranged pikelets; raw 1-7 en loiijr Tpftckii Ifa
Ntrniiyl\ Bnttrncd, :w|.s mm lotiff. 1-1.5nun »*i<te (or
up m &J nun wiitr Hith ||||UMI nj>Wdtng at right

m).

96. ( i^nii #««Wi • Wboh p\*m (I cm); b, p
' dl '>''t •|>lkrlrtt • t mn

with (( '""

reddU^brawi 10 . racnflni o.ni.t
M.AM..HV perriKent, wkhom wtagi C I I M M

Mint.DM

6 Hint wide, ..1.11,. d-hrown wit! • "'*h

l1ll(tl I yellow roe* with
purple Mn(»rv ekwgBted bio a ibori ^ • •> I mm long).

dighd) recamd wutn Sum*
as i l . r n n l . K % M M U . o n . | . I , . , , , i l , , »rvU NttM

f«i.obov idinggkune.
0.5-Ot, mm
Dfot«iii\ti. mmuteh papillcne

..r lake*, usual)) on 1

1 ik, 1 rtutonmi but with num. liked
v l " ^ ' < < " I " WJOTI i n d e r c c i m u c r o ••>-

gluinei and il., , ( W n N , , i L , i , ,» li

Miml.11 t,. f M M M H U that 11 ihouM p f ihup tb r rrcoj(-

•

it " . ,l \ IM, ,„ , \,, ind
A*, l id, KI id I p. 0-90(i

ntu k< i /m, (Avlwrtia I
<«vrio««T«fui vai. «nm«nHi (Rrr/m*.

XI .rir«nuUylon(t-
; • bag , IIK-I' m m ,»,,.,
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brown. n*rt™l MM) rtwill • •I<<1 ( < l l l m

Duym trw ir^. d*l JMM»K fiftM *• M hb

bf4iKhr*. obtuK-H M M * * , BMWtll

I..ll«rr th:ill ll.f . ultll.

r*rd.

, , »>t-H« channelled.

ml. U»e !<"««« S - | M "K" l "'
. f«ii M»1I o*cnopping Ibr

ionore*.,,.. l u l l - !«•**»*•

or brarin* tip ta » hr*a> with rt
K»nU.v, I V2.5 (-S>»i «n ditmrlcr. *.ilh 5-W

' ( M ^ ' " U l r - ^-'^ miV ™ 5 -

nun Midr fr ID t7-fl*f*rf«< p* «'•'

mtM I.K.K 2 .k. obnar of h l l

r. mimurl » »•
wi wi tinjM w,,i. brown wiifa

•long the n r m

I . s, , w
« Inng - the

ofaontr. 1J- IH mm

PteoukL la »IMII"-

..,,,1 tbo 1' d m dry w»
lM- «•» tHUH Fanning MJ f

... .

tt n • *

but tu lm. i<-T<if.

..trmpu 5
dm.;..

b* MHcr, m

,i 1111

Mi ttt?].

dA IH

Uke

IH H - Mh.Tn.iV-ISOOm.

t R li«it yi N«*. ' *******

£ * . PiST(Nr« m» Ftw '

.ag •"<" '»«•

ripcl;

he. ML Ctyfcw afft/«Wu- *. har ol turn
• n i l ' i>-Ul (1 H im, .1 nut l

j iHlt.

. I l i |»]< <>t.l..tt||, . t k i iTicii I ' tug , p f t l r r t t i i i M ^

i»n- ni luts

• 2 nun long. *nwx>ih. Auk hrittm.

I'rTrnnUil FtHinrf HI til \fU d

lAcv on <>prn wci nn>'= HK dl* i >ltc

nuufiiiit *rf rii e Ackb.

Ilkll. Sand *«> \*>.« *<fi Anuij \V. I>!

KI .U !•>

WUhkium lig *«l

C <vjf*AtfMi but (ndorrKriKr o A n with

•nrfa) Mtlknl rliwlrn ui «pikrlri»; vplkrktt nintmri.

± 13 nun wkk (with HUM nw imliwW t *2 mini, ol

run ir«*

•p i i ">wm; mi

Uiurirr O.Vfl.H mm U*m. Mwnni || nuto oblotif. nitli

r u t i K pttnUW-1 *k*r», 0.6-0.9 mm long, 0.I-0.1 mm

wklr. rarely atntlkr anr) wit- r

AJIITUJI). Fr.und in *caKH»)h Hot Mini ( i b m

llowrrmx 4i ibe wain r rcnW

. M<-ll T n ^ k ' l A*u JMI( Autfralt* Baa.

s. |. kJ.Ki, Mh .MpM l<



106 4 yr*t RM j u

punt nuii

*»/« 4, tw of wool (* CM)*, b. put rif
tl tn>»; c. iptirki (4 mm), d. not *nj

y Vaht ( C A « 4 m a f i > i T l i w j i l r * ] :

itl

Kht/ofii<-» %lic*ft but d n r l u p m K uotont , M O I O I K U(> <••

SO cm kxtgr O . V J ? mm [fii< i, !••••

(1ft_) 1S—*4-

<03-) t -? timi hut* • i L, HnooUi. I M V M half a*
•*nir.pimm ihr tin l - l t tm

; lite hthvw. twnu
CM 1>M.. i - l mm «Hir. (fi*tl>

to 4 l^uglrd Up, tnt1

i i

K Inwilucrtl WM
••.•lllr[l|i. DM. Up I

Um> to ' "uu .iV | l iJ-

•:

mm l<»ii(t. V-4 mm wkle. rf*t**-t> 10- ID
rrtblitMtrotm with yrllawith BMTfi

ilU Mnifhf. not wtngrd Q u i a » l«aihr<
V4 mm kmK. l * - 2 i mm «fMtr. niurrutuur ai trutf

tuinnl «iih < heMnitf Itruwn; keel S^rnrd,
• * Umtight <rt ihfthth «un-*rd ±0.3 nun ktn<x mu-

i-*J mm (uni;
'• *nlrij JTM! (IIITUIK li .

:

AI ihr apex vtam
.' mm Ionic, **»«i«e<l »| "11|"

g fR into ***••***"
TK the WI^T haU «l ilw n-

II.r

i1

Ui i

1 '

Q-H0a

l f e f i rn rd t n n j r t t

I i .. (M i 4l

fj

ntcmbrwou*. rrddnh b, ' ''>Wf*', '

t«ie( thr ti«rRmt irabraw vmai*U ^ »H» l | |V l ,,„.
hr*cu S-S, unr^ual, ihc Itmni *

f i b W. O^PVM M t n w m. ktutbt pU" t u n r

vtrwrd (nun h* k md mie (0 > B.MI I



I YT£ftA< » U IliT

liKrtt 06 ' 11 looUllf

(3—4 mm long) whh MUX-IV E

|G "I I'II Hrl|, AIMKHM cocmopoiitan Ban, Bhu.

Hni. { .n. lud. Nrp. Hak: <An. Ap. Ar. \ in Cj Ca

H p . J * . K). Ki, Ug, Mb, M f> . r»(j R,. St J)>. Up, VWJ

I I . f.i^Tui ,^A-i*«: ft, whole pUlil (3 ^nl . b.

natxmx (1 c " -"»•'

mftMfr«»rii. t, ii|> to SO cm king. lhfl<>i> u|>1r.

open, wifTiruiiir« rtdnccd to a single- K-uile ciunler,

(-10) i|IKn.inK in ! :> kfrangvd »|iiLrlcl».

Moii^. 10-W BB HMfi * *• BUB

15- io Mt-l\tr**i> Cttith

ku/ni jt nihiufiiv; IJCIMIU DenMMM.

. * it) bin cadtKoua wtagi Ghana o M ,

* tu i r . 5-s mm loogi van^A uoutlj PMrfttBgncd with

I j rcrn k r c l . (MU* ^ P T I I i" vcDowith-hrOWn ifaiet HW)

•**vrn h\4finr nuujtmv tnucra I OJ HIM long, Ki

Hiwirm I • Meted,

hra«lli ..)..>.. I.VI.7 mm long, t 1 mm wirtr.

Mi|i)iN i i,|.nt iMof, tiitnuirh pimtUtr. dark.

\Ttnujt Wkieipttvi imm ofl tattoiv »ol(. j

l m |i!.Uf t. r<M<1«Hfrt JIKI i'iliu.iu <l |jfi<| bin

Imintl III Met placnHKh aurkr nrMm. Îmin w'4icr

JUII Jt i lir r f̂jjr Of drying pc«»l». The BUU

j | tJ , hr.i i., thr rach&h «*d (rtrn r

(h«* if <»ftrn flWW ir' tuftl it «• nM

•loloni t>r ninnrn Thr wttolr pUm i* firry or ulvrtv

n. li Is *rtv vwiabtc in *tK- *nd wmr intrAtp-

hftii im>ftiii/rit li it itlMinffii^huMr i

i (O, fUi'

mat thick.
CuJnu wnngfl l in u tuw ̂ U m^ dir rhiwntr, ̂ fjKrtl i >r 1
or 3 ckiK uigrthri. MI I IK < ! IQ (-300) cm oil.
4-Hhnm lidcX -iiilnrmi- m wnkty .'V^ulrd. raxHy
*rptarc, dbucaU j («*n , MTK»^ I . f^mtirs nicwrh' rr.i
ID UIMU l«'** •Iwitlw; Ui | likr U' IMH , the uppri-

onv3KV-S5cn long, mHhl>lwni)ii i>>fiaii (• •

r j i fh prrvriil. up U> ng. tltWlkll u!

iiii<-<|u.il. l« ,ih «li(inri than the ititlnTr»-

i'-1' f »J i'tn^. uft (tt 7 tuni

wide*. InM- tpoundp ul.ii. ii^ot

] icsrik »piV.4" md w^t-r.ij «uJkf(i ipilu-* with ur Hiihoiu

« 1JI> %|»ki>: I . IV-U- l" . Spflbe* •••nni lnw. o

Ptt. f t . <.if*nt nmfmi i i i i, hwwr of khtwH {* rnHJI;

• 11 •" ' • • I mrti); d, ni.

(0 li Him).



108 emit t< i u
I

h.
Cypmnu tmj

i) •'. tpiUrkt

»il thorn

mm); d.

10-» mm kwiR ami mrtr. with a *-IO tnm king nrtUt.
bfJrtltK )«kr><-1* Sf*Lrl<
oblong.3-11? mm long. l - I A m m w V . i
pmuutii. tai»i^r«l Miv^t 01 mm widr.

I « ram Wi«g. O.S-l tnm
HUM i.HiiiUtr

lvtw«mn on itw tui k, with »«rio*».
tonir>r<1 ni4f^ttiv krrl grvrtt. Sumnw
07- ) Mm Utn% SMr* rierph V» W<t S«i»

Huwn or i

i

•

•111
i* aumrfimrt

rrr I

raMd 1M*I . non Poirrth Fift. 1M
Cut .1, unooth, US "« [l*

|jra*« thonrf to *»«•"» ** lo l1 l !

A* ihr < tiiin Oir.nl,! nirmbtaiiuui. <****'

iHntm lo pi lurroH, ahnnM
1 .' 1 :.ilit >illl<*. ^l-will.llh M TUIlllt*11"'

anf|tai wJbwulmw icMnrdt thr <

i n Umt InlVix wkk
I Of" OV I tpttul .

'. hltform, unequal. \i\- u> 1 c m UMI • ™ n*

u i r h 4fTJii»n-r.| »triUirlr *pfr». ' " '

«Unrm, mtmaft HwiirorA 4-J

ihr

winp. I .lutmt rkimnrh *\\t\K-

*\y*rmi\Ti$. arutc, 4»»»H, 1 4-2 mm l<xi|t !*•**'

ihr uivu). 0.6-1 mm WMIT. rin*i.

MOJCI rutf lo fTti Iwi >

mm long, ^irr#dtnf or rrrunnl *v
tong: •*%«»• »bdrirt lfc« "

UulrA. «J»«,^ luUMlun |»> '
nhi. an Urn*
thorthftpiruUu-. hn.nm i



I Yl't K *C1 M

l 1

(I mini.

.l.iwMiHomi.

wrt p U i " , margin" Of p-

ygndy wtt. li W r.. «*««

,Um»mt ifMniH* »hH h differ in tu\i»R true

,,.„ . | u , . l ( . diwu r») It • • won ^miij" ">

t *hnh km nartn**t ^*lrkW (t 13 mrn

curwd «wm ^nrf (»r»JIc-Wacd nuu, »n«l

tdfr**f^tanut, *«ln-li h» l«K<*r gli

• ma >«Mig) xtid ihr »H* «* M ••**<

l'*'MKj jir k,, i,,t .,,„( uituiUi *i h»c.

Hrll P M I (Win. B>

» ^ An. A»i. A J , A * Jk, KJt Kl , M R , Mh. S«. PJ, R| Bfc,

fo. Up, Wh 0-1700

F%
. i t . 0-40 ( -W) on t«IL t*

^ ihon the i trim; *lira«h» >rtliiwnh

,» to i 20 <n>

1)1 Hide A#
tM> Imotucn I - " 1 l h f

rriopfx'ijt (hf infl.rfnrrncr. U|'

i dtuten BBtirggwwl im» ipbetkal beack,
mm in dnmcici Bpikrieu *rMilt\ lin
mm 1*inj(, I—U nun HIH<*. 3- m .VI-

ullilta >n^inht. DM witl«i*l (.Ini

ven MMBI ticnh o^bkute. O.S-0,8 (-1) mm km^,

0.5-1 mm Hide. ilo*ch Imbricate, .ii Km gicrn,

rvddbh; krrl grten becomiag |MtDowbb,

'47mra UUIR. ± OS mi« *i<lr. vrlkiwUh tu pale

U

Beldi
It

idmtifted

Annuxl Voyi..nmmn, aAen found m sh*lhjw w*irr
MI ^ i^u iJh fjoodtti arc4i, ponds, dn. . ,iK

in me- Beldi r*n4iiv fankdm ti<imf» in covdn *> •
If » TCfV llinlrUI jl>|c Vn-rd.

il» hcad-Hkr clUWCIii <•!

.iti I '•

Hyp !•>> i t ' I - WWW .ml it-•(.»..tl Old

BUUnKteditl \u ir i i . .i H.ui Him. Km. ( n. linl. Nrp.

Fitk; An. Ap. A*, D!, < t(1. [k. Kl. Ki. Mh. M|.. Pj,

Rj. Sk. Tn. I'p, Wb IJ?7<H)

digitmttu Rmthtirnh [C

K
Kln/.»tn> »1I.»M. m l i r i r i i , W*HHK. H-TJ mm thick

tan lull ' - I I I V MIIM.HII. .u.)50 (~2<XI)

txlt. (*• " i " ''>" k, ^uded bebw, J-*nKi,,i

-,i t L I I I ^ I ii i»hrt. I t4.vc% fr*», ibortci (hij» ta

4\ iltr i uhri: rfmlhi purplith; bb4a I IJ I *M td.

tui piM air will) 1 oi i |>III]MII.< >M <>> >

to Irailirr). up n> ri0 i in long, 4 in

(-16) tnm mnlr. giMirmll, » * IM '» I» *Um% the

ami innli(l> i m i J m u l l u ^ u V-K, the Umrrr

»|Mi>K lh«- mll>.

, 4-lSmiD« ill I trwiW jutd

jptMip* d*-n*r. uirty (on-

1-9, iprra*ling. uiw^ijiul, up |o ^) * nt !• ni((.

0, cytodrt mlono> l-SaD)o<ttai
ter. ratl ih (4-) is-eo »pikrfeu.
««*• fiRhi anglr* to in*-

tmrju, 4-K1 mm Uny. 1-K9 nun u» ttkunrln, 5- m HV

o**Kt1, MIAV. . okiured ui goldm <H rrddtOi

i nchitU Mi^iKhi. pmtH" oui

up to I mm wide (Jiimt-t ctlipikfjblo*)^ aruir.

1.3 mm Vtmf. ± I m> Odn ncrw-

h »ri|ow ii-t bfuwTi; b-rJ K J . J, grrcti <>.

rrddial^bnnm, rndiiiK at ihc *ptt iiUtr i p n . nm

1«.ifiling J miM in. Suimn* .\ juithnx wilh A vrn

^ p f w ^ u l ^ f r Style <>)' > kxi^rr than ihe

i.lrh. Nm* Vtidvd, rllipwrtd in

• r< 1.4mm langi 0 i 0 • '•mi widr. yclkwUh IMIM.I I .
irnnulrU

r>



no CYPt*N< » \l

M, fj^ntt dqtiat** 4. pai< <*t>rkitul

(T en); h. fpiltrirt Vi nun): c. glum* *n<

403 mm) f AUamt A, upprt jun nf iptfcr 11 mtni: c. fttume

mm): I «ut

bank* li * * vrty variable ^ » " < ?^™i komkm it
magi ' "' rank <m ibe baa** of

• Iru *nd bru*n gtumc*.
(1. j * * and «uturuf»it>: Ban. i l

Bui. ( . \ . IIHI. V-p, P»i. Ar. Am. Jk, Kt. Mg, Mh

Mi, Nit, P|. K|,sk. In. L'p,Wh,0-»»0im.

iJnnKw (il. [including rar.
iha]|: Fig.Wt

ttliuomrt ihort «x l k™»iT- < nitm aohun at lew
(optbrr in a row. Utfatf alrmfer. 5«M|HI . WMM
(,-lOQj cm uU. 2-3 t-41 mm w i r l * * w ihortn dun
or about M loitf * (hr rulnu abnthi S^Bi M J'ing,

purptuh. btidn «c*kh pbtrtfe. 5-W i m
I" IVP H i

î t hi IU. nwmhranout. <1]I(KH*I IM

1.8-2 mm 1<MÎ , 1 - U mm *rulr,

k e m d new iht Ur l . hgh( to d « i
Unrnuh. lurdK mn hinf ilir glume ape*;
the Ufrpo tulC whiir tisaHnr. SCHnrw '< N«»

10 ubtun|^rUjp«jt< I m WtK I
wnuoih witli * mr<

n|(.

. '•

-1*0

iv*« inn ii Wrt jij^r*. edga ol pnoK dla i» *
• riiv in I U C I in Uu]lo« I I l t te'
i in main ol fltMting vrgctiiMtn. I U U Iminrf iti *'"'

KOMbnd *nd is

I fwkk A rjibct wwiaMr »|x
«fK«.ilu UUa havr h t w rrn^i> 1 l.< ipUtad***
brealk up rathrr JH> t;ul.>i h AIU\ within ttvr mac j> l i t l1

«xne nu> nrrn i ivaie buc itn> k) PIOI | | i i u i *
h in Abntnu.

Bur Sr,, \ ,,. Jk. KJ. Kt, Mg. Mh H
P|, M. Tn. l p W .

Unuu* |C w Rh «
CM | ibOfi < ulnn tiiltrti, IMP<**

SO-150 t-*h». • i +_7 (-IO> MM

Mdnl bthPV, VMgkrf ri •*« «r*. ibnttrr
M long ** M I (Mirplttti io a)"'

bt*rk; blidM «U or the U»»n arm t*wi»r»hal p>'

nidi I *t t \> H M M M I M I winfrd

• mm «iAr, f l«t. . « m

«n<t wldfiti lmoltHi.il l i i i i i i +-H, the
much ifvrnufjfHtif ihr tnfkirr ***&*

>o ± 10 mm *rtdr 1 f twppotuni* ™
•I*- mid lOlknl, dlfiiMcIv MTanfnt jp

long; but« <p«>pn>lk) M the bwr of the niV* w i * "

**hf»«M I. ka MO. cylindrical tl-J * * *
^ 7 K « tnrî ; • in tltjHKicf, dn¥K (rwhh n*11

• »4r «l Jin irtlh iif( to 40 or mtwr »p*k*'rt*w

&
™

1-1 ma »tdr. 6- ht
ti*, pmiwenL, with

HI

r«cHUW *im1«

i* i*irlK» dttOM I

i m,i< s.,.1, M4ln i tcrwle* . | ok l r»

llftp I- VM* lUnlml
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J
<» mm); c, nut (OJl mm); I.

[1
(Cl S

C iirfwftJu* htu (iiber* whi I

•irrr (1-3 mi long); ^>it

lif.mii. uhiutr, *>-11i mm l̂ nR;

n oiulln r.'.J-'Jf mm

ncrwt (7 or 91. iht nrnT« Jr>-

boi

tHr rnnripii nrnir t l

l'< irnnul Hv no p

ll"JI«l 111 W4->I1J|1>. l l" -» l ' •

' I«M1H titiutti in fWlrJiiiftl land. Rand;
itl CtlllOr tut»

t'llrl)1 AlntoM i-rMtiHiptitiixn in wmnaei rc|

Ban • l . M P l T O H

Rri/un> Ittn liiilntK var

Bm*(i. ' tiiiu* N m | : Fig. 99

ll i tin tlm t. HOOdj I-illm*

l«»" > ftO-Wi •» »0. 6-10 mm
I* uly (-quailing

, frddiih to bk

Rhiirtmrt

< »I»M: t h m h i

• i

f
flat nr p\ifMt:.

mm

ft-12 mm wide, crct i Of >|>'caifin« Inffuf rtrc nc

pound, •>) fftOUft <i< inblCHOe md M-tiketl *pikcv ray*

V-15, HftfplH) »l[> Iti ?<l i in lun^ Spttd ^-*t COB (imn,

HI hutr •hen mature, wnli 13-60 fpntadlng

.III<{ untur iK%f.ui< i|nl.rifts Spikekfa |.KH»- ••• • (. i

wmi-circi. Un«n • •» ntilt>nK, thin twd, mldhlfrbtwnL,

4-IL'nitii !<>ti|̂  + J S iiitn Mfidfa ^i rrd-.

penbleai, «nixrfl. v.m\i\ wUikli MJ utu^isli,

<.(ui' ?<> brcNMjf| r m f i . f V L ' f mm

Imig, L2-I.IS mm widr, S- to S- (D-oervnL ifalntB|

rm tit I I - I I i •

S-rieft. MUM v,!/tr<l. r»ffrwjt/i »
i> r^i mm IHHIÎ . 0.VO.6 mm thkt.

Prrrmiijl Mf«tl\ grryArititu in iwampa or in riprn

Nj i / ; . in wrt Of *tiJ*«l<t jfljtrti, aUo hmmi i idt.

t iilni.iH'l im imffW'n couwe mai». cdlcd 't'ailu|»*i

komi' in 7*ii»h,.,,lu JJill. 11 frrm C 4t/^utttt» in h*t.

IU*irnr<l 4iid m<lcf tpiktlrii tdiirh air v m n i r . t. u
jlto b^ » irddi»h-l»i.H

(Irn/Hrtf Ok I World " " ) " ' • jnil
JulK rrti»n)r<) Intut S ArnriM A, }\

4ur
..nv..

•

Ion

nu~W. <.^niivi

I . .

(0%> r. nui .
It mm)- ,| fhme
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I

ffccM. nf J. h*ir id iKnnf i) era), b, p.-

ipitrlet (2 • ..mi:

r.

Bh. < ; Go KI ki, M*. Mh. Up, C h. Pj, Rj, Tit. Up, Wb.

fi f l.mrurui MI!M|». Awp** j I

I 100
iijan-. *hott or ah*rni Culmt

tufted <n »->ttwuiiM-* ftUi.u, ih,

10-40cm ull . a,\~t,i mm thi. • Jr 5-*iiglrtl
U n a j - 1 . M lunK *» or *b«Hir» th*n t)>
^lit-jiiht bUdrk** brkw, bbded or r*rrh bUdrlfn
«buvr. up t. i»i»fj, trDuwith >
brawn; bLidn fliri M •ll«(hfty ptk*te, llartrk]. £~20 cm
kiiiK. t-9 nun wide, f;r4fhi^lh •« timiniHr. tmoixl
UtghtK KshruiM *b«vr bMAfCia) l)»«rt« I or 5,

'|iul. tbr L»WT uar
p to In l

trrtteiy ••»•
Mlrh > til V HI

Him

VIIIMP

tout triugv CiluiiMr* ovatr. Ulgtulv In 1- d
tlif lip, ohniv. «. ir>rd. I - U mm 1<"'K-

ii.Tmm wide. Tri)<li»M>< >»«i»i jitn|»lf
*tripo or a puf pic «pcn on on* or cadi lid*, ibe ******
ncrwtp*' -«) , the

i at a «hon and MnMghi mucro jiirt below

L.5 ihnc* » long a* thr nuu Vcirti;
ihr u>lr Ki«t» obtwHr S^ioM with

K| f>U*r r*. cIHpwjfd. 0 +-O.7 ^.
wide, hftuHlv uipitjir. luvdh 4|»- <<v 1} ><

i n •**"

r. I IMI M> whilr lo * rrim yrftcwr.
Sh«t4ivtd prrrnnul or tomrlinw* annu.il In

| <>tti-n vtjnilioi; n> *kjiri m in (I»at» °*

irrigrtKMi iht< hr« j*i-i rise
M< 4»<I muv IUM hr H» K « p /

ra«in in IIMIUC farther invrttigalioiM arc itrcoVrf '' •
U\ t C bwn*^wM but UMulh pcrriinu), ^ktmrt m * ^ 1 '
(^titlqurh cm i- glutiM-« LttKrr (itn*r I tun t mm lodf'«
dot r« ur^rii JI lop; »«hii*- iiiutmit vtaiblr briwrc" <l>r

opened Khiuifi nt ii | i l i ( - * v i**

wilti brntl*»

prnMciki, | , M ( O | ) « H M

rib. IN

^bMT^lb.
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1(0) Hyp/Tml. TrafKori ^»» «ii>n«pi*-al j
tin- *tK-»ri: B n . BhH, H« x*. N H * * " • AP- Ar"

A». (Jo. KJ. Ki. M*. Mn, Mp. Nf, Sk.Tn, Up. Wb.

^ — I IIIIIJK-O* iuh*p >«»*J« (Umarcfc}
in j«)inAteUmartk|: Pig. 100

Dtffen faun nilMp. W ° n M h * * n *
ing n,,,..,,,r: kmgn • uhm, up u.80 (-1001 s,«
ibc d b b l f c k * *«M»* * • * * *

thr p^lnlU mttcfDmtam mm Urgrr. O.S-0.8 mm

kttig,

Milt, damp <>\*n «li»*t«in> and »long (I
e t u u SuhipccJn > •««« • i* CMWHWI

n fa i i d « >

"In-

( k*tf*n uib*p j**fm**t» mx i l« Ali I
T* . frnudatm* linn*c»v hi luttbef ih%-

i arc nrritrtl

AmriMJii Mid \*'«»

liwt Ap. ki. kr. I >. W*.

Q * n » M o « h . Rct/ii» [C «•*•**» Vtehl 1: flf. 101
on, wood*. Oilmt rebu* tufted.

*h. 40-1 SO cm ull. H mm ihk*. U* *«
ith* llKht hnwn ana purpk "•'* »«

...- Umg. 4-fl mm ̂ ) r . « • '

nrrvr* md mVfbu- IMMIJU. i.it - l l jJ-
(he kwfjn ona much ovcnoppiof '•»• "1|1'1"

•. in tong, WJ mm v.»,ir inOmooeoi •

*n*Ur tf/Qttea Mr

long |K IIMIH Ii •». t . I I h group > <HI

•>|.ik.« .

ral m
^i iLr l r l * tpiCAlr. MVJt*

oh^mg'lamctib.. HUH km| 1<ir-
• l(P(i.iu. t .d |>.ilr Immii to foldrn; rw ttiU |

lent ttrongl -"I «ntij(rH; wing* whiui
» bng-pcnhtcnl Clome* ontf hicuhr,

• mm Inr.K. I I
i hrutm w golrfrn Mlh <ir without purpk

i otuncnt m a (bon mm " *•
long u iln mn «tgO) U J" long •• or «llf Ml* WvnfrT
ilurtth, • lUiirnrH. |IL*II>*<MV

. ! OS) lilMf

rrtttlUh-iK.niTi, tm.-uli i-t mminrh
[*l i . M i l l . I * V J l . l l i l l

«»d flitf lir*. pnli

Uird iu I.-Wlri m Brnfpd. liar C

•iint ii ,j||rt mils and Mvlrt V

II VtiiMMf |MUl(i"pAr*l Ban. Ind.

KI M], K, It . WV

Nn ha*

A*,

i (#|.r^(n(»iiJnurt»i:ii.bioc«(»li«.i
mil, i

I Ittnacua

i n m

IIIM

.!h in J (il«ii*clv l-«n|[*r<l lo
r[ 2VI7Ocm ul). • i w hi dwmc« *. • afanwn

i>wr haflonKenn. KUriol ira\r^ conitiwd lo
^rtilt- tbOOtt; oala lc»vra bladrl*^; towrr

kKiK. oJJiqurh tnmoic JI •>
lourad alwwr. *UrK puq*" <" W*'11 W

Im«4urr«l bran* nunvrran \ 1V-J^), ratl»« equal. < I
II U*q, vrteinff AiM*t*t from one aiHKhn, Wmffrr

ii. 10en kmg;

cwi in
, • >«*)( 4-10 ravtrt*. up

madinK. 1-1.5rm

• - . ! » • ! - .

Hwlni •• • .

) 1
( • IV « i 40flowcTr<t li«ht RT'
I win** IHimw* rnair. *•

*l apou I-S mm l»mg, I B «Ml
pi»r <rwn ai»d ^M(*(r«1 *rtili r u ^ km

i .VofTVri!. the twfc kttVil. Stimfm *• i
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If2. typ"*M nnhmftu *, bu

liorrarntr. tonmiMi timplificd

l d.nm

tmi.
) ; c.

pp brwh Snlr nrwty lung M thr nw, VWfi.

0.6-O.y mm

; »i VS wb-K culriratcd a* an anunwrnuJ. I
mping and becoming rwhlhhrrt. In «rt

in «W tm flowing ahaMuwwa'

*nd •ubcrop«r*l .ml

mu-twlucrd Am* nd Aiwrfk*

%; 109

liiu «{Mi«rh nihrd nr MJIUT* , mnuih, (3-) IJV-fiO

i.-*» vm tail. * - * ( -M mm ihi.k, VwWit, lr«*c« 3 n

S. *» !*>«(( *» Ol l l n n e i than thr calm; ihrath*

pinli. hltAry I IJI Mf mnkff »«l«lrd. brfliarcmM, up

• in Um<. f - f t « n •4dr. « u M M k . aw«Hh hrlmr.

•cahrmn tim*r \mvi\ni*l I N M U A-fX. • n n f n d . ihr

I IIU,! r mi l n i rn iyg i in rfcr w f l m n n i n <\> ••

< in i i 'm t n f l n m r w r wmplr or cwnpumiii. I ifril

ww> m «c»U V-i*. UIM^HI I I "

<i (aim *HH4 " fltMi' i in kintc

i« r . imn i 4 - - - ^uif\.r\ rjttm0rika v '• *• i *< '»« i

• c . tmrai-alil iHtK

penwtcnt Bantafmi «,hunr« txutdty ohnvaf

iH'htt ulai, nbtiMT. I 1-1.ft mm loo«r |-IJ> mm wiilr.

\ or Vnrnerf. vrlVmtih or ten**. »«h Mhttf mr f 1

J-« Mfvgfm, tennlfutlBfj <r< i ttuMt p f f n iinui"-

hjnlK m»brk*ing «t nutmitv St*o*rtn. f;

4|.|Wiiri48t redd (htrd *

long a» the nut Nuu Vwkil. rllipaaid lo v>*ru*tt-••>

1-1.9 (-1-5) mm Ionic. 0.*-*>* mm wtatr, Uiinttvjt dtfk

AII I IUJI CM •omctiiar* prrrnnikl midr - l l > l r

:•• Itilnilg thr rTMKiMHrii ii n tourirl in »• | 1 ( ' '"

nuithr* MV! tin p U n u . j ^ j i K u l . t t h r l l <

raaa, an amtnaiir and t»rd h

iiH nv*i» ll hj« dwtincl

•ainrrly imbrkaung gtumcu. wtlh S or S iwm»

l<©) r«tt/Hd *ntl irofwal Bin'"

"

Sfi, AT. A*.

Mh. Mn Mp. N i

:800 m.

Bui

J> • Up. IV B

[JmntHttt

c F\ ( Uikr] |

Rhbaract *h<m in long md nvaptog. " '

I M .
f| mm. d «|umc .O'. m<
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mm); b.

..t ,i (j , „ „ . , bo*

i n " *
^ ^ S e c r e e p t o f r i «
Ull. ( I , W nun Wide. WMH.lh. <rrrtc t» J

d L e m often reduced ,o Uu-.uhv
i , - , . . M.,rf.-* t l . . . . « - " - "

u

V
toflo

4 •
, pc ,,„. Mded,

rUiptk »
ron . W l 2-5! « U...K.
, , , dorb. h *..!.»'

l• l - v M.I,-» I4....h *» . , - • . I . " . . «B" ' .lMM.

s i K U H I , ; - , ! , ! . v ; ' ; ; , •

—i i B i...... I-- - ;'';•„;ViV.
-i... Dbrown « thbutdw

puactau with \* " v " t l " " , b - f i

us
li ]s Miiiutimt-s confined witfa P/cnwi hrranap

of i)i< 2-defl itjrle and Rattened nut bm die Sal ddV

Li. <••> ilii- I.H Ml AW\ not the . ingle as in l\rrrus.

(Ten/Hel). Widespread In warm .md tropical
us Ban, End: in. Kt, Mp. J'j. Rj.Tu. Up.

Cyprnu itmgu* Unnacut; Rg< i
" l i t , i mntwrfm btu Roioni rtoM and almost

rhi/oiii(- like, never ending in tubers; c ulm base noi 01

onl\ sli^luh swollen, glumettbonei (S-SJ rum long);
nuti mann ing, ellipsoid. 1.4-1.6 nun long, o.'v-o.ii mm
wide, Mded, brown, al M stnooih.

[Vrennial In M-asonalK II.xxled areas, wet grassland.

n\. i and pond margini.
(Hell. Europe, Mediterranean, Africa. Asia minoi

and w and s in.it,.: Ban, bid, Nep, Pal hi. ht. RJ, I n

Cyperus malacrttui* I BTCk: Fig 106
Rhizomei ttoud) itoJonifcroiu, clothed v%itli dark

brown Males, becoming mood] later. Ctalnu usuaD)

clos<- together, 60-175 cm tall, up to l i ' (-15) mm
i k uoih. with concam ride*. S-an^lecl below to

neat .tir Inflorescence, leaves btadeless or

i,

Fie. 10S. Offmm t»npt< * luw il l «h«H (1 cat); b. reawtwl)

muti inlloH-vfncc I I -.|.il«l. > (0J mini, d, nut

•, glume •'
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pic I M q

i«i,

-'r»>

wkriri (X

kMHt *, '•

wrth ti ail**'
hwr "* »i»m« (I
rnc trcikw < J ifx

umr iUfi mum): •

CW)

Of):
up

, it»li the itf̂ Mrr ••
h1*W» jbtroi of the uppci <>"* ic*thii

iilm, IfUilrt « i tlrttic UHKH* ibrn;
* HIM* mm * K U ImtJiMTil bmf-t->

the km<i iMifi Ew
L up iu Vi cm 1on(. Inll<Hrw«-' •*«).

ilun Umg. «-• 't(r»t«i; pirnjrv
ftn

12. in trrmuinJ tfttki» h< .(»

wH»t cwwii. HilMrTcir. ! <• in

f» loag ni*>

•(MdK ttkiu>rd
wo tbr bw&K witnr<T— 5 M r t >
^^HMHI^^^V ttvrM^rirffa^L w^tfhfci I M P M A fciH ^t loss

Pmnnul. In *«i pUr> ami
(», rivrr hunt*, roadtidr (thrllW •<») nw*'
SJIH>U* amt often jtninitjti k l l h

im mud (Uu wttl uJndv »l»«»«r» nwrrcd m

urin. T>f i h r

citlnu ur tued for M l i M tupt l

pcf̂  J«^ it i» turd w nuke

to MaUvm t«^. feui, Iml, K«p, PA i

K-M "
 | l "

Ki

Mn* mniMtii kukrnlkJ IW .
41

•

1.4-JO cm k M ^ l-A i«. * I I «iw
the i

1,0 ltrad 0

10 unit

HMU ••< i,. ,MU• Miitt ulninr* i p « *

>Utk bra

Li) M.H (I wrnit r gkimr ((I < mn.i I mft)
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.. LS-1.:, -nn, long, ± O.S mm - id*. n-dd.U-
bn»... ked p d * Vnmc. l rn . lmr .

unbn. «J« K H l ; «*»n : " l < ' ^ "

wide, grcyt DUniid) |" l l l ( '

Jim**
In

) h»d* *nd p
[(O)*T«i/HHt India

m

I V .

ioe

,1,1,1. ng

»
* « r . i<MO cm

W-M OB
prrn <

bta.IT.

T
. „ _ „ - . , — -„--- — MW •*(«•*: *.lnllom.«ttr <1 ,

nikubu l l v I"11"41; r l o t ( „ , , „ b.«plMet<latiM wn.««f.A—-*nc.iiiOoi.

-

^•«,lr, iurr<m. to(V.lllJ5.) often dotbad in ip*<-U-t» *iii«.»i to the but:

m m '
p

i . . i > . .....

Smrnru* S. Nut. ->N'•'

h -

in bog). <>oi-
denMTi 4-Wi»«i.. I<HIK mm **!*-. lo»cr (1U*T I

(4_10 Bowed); Rluntr* k« irtnow. divitxih
nracrowur; nwicro 6JML5«v tangj mm obemUl

1.1-1,5 mm VMIH,

In (M nrjr |HH>W. mrj im, V*UII<I« A»d hi
xidri! i m t Thr Invr* md i ubw <)<:
[WlWWd I" UWCT H o w h »«>n.

ni/n1 Asvd'iMiiut «p>
1 ropitxl .iktrl Hibtj<.|H< .il Ohi World ^ml

An tnd. N«T»; Ap, A*, Co , Jl. D, K.

Ml>. Mp, Nf. Rj. Si. Tn, Up

kiikt-mh.il fig. 109

likr f-

v. lad. I *

Kunib. C

( In, It ' l l rrupkall. ,», „, |8wm t»i*ic; bcucu (prophvtl*) J' •' ! 'he

£

# tiumMil Irrl. \\n\n tm 4<. u- (wttil
t|Hbrlri- tm inlitmairhr 10 mm) wide-, glumr*
tntr, < I if- 1 I 7-1f mm kmn. 1-15 mm w«lf, (MiMt-

ApfK-mUgr 1 half *» i*»»n u ibr anih>
»l>l<xt^I lip«*t\. M ^ m X ; ! i H m r a mdr

Priciinii.1 In fwwmp* and bof^ tootr
dealing w^ridi« HI
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iltnm>;«

Hn

•*«< 4. HillomraK* 0 cm), h.

•
prntr * ami £ «nd SE Aatt. profaaMr

.In

KiK(ln»H [C ttfUum RnnhniRtl.
Fig HO

clnumhrnl, ,VH mm t lml ( utmi [
ted <* arranged ii ilongnv iiih

IXIJ i m uli. t -T mm ihkh. n-411.
light Ktrrn, «»«<.

UUMIU I> tliu «••! tn MMWITW *J>CJ|JL

M«lr-liir brio*, ihc upprmoM 10>3>im kittv
Sinned • -̂ uh <K |Tir>

pfr*rnt. «•< •. up ID ll* *m lonf *»d & mm wtdr
ixt brut ) V ' I . unnj»i

-1 • 1 17 luftg
•

. i * fit l«mu an^i»>;. I*. »tth

•

10- '•*« ***lr. «nm-tuJ> hi

•-* W f c m i i i t twlwlla llrxuinw,

f^*wHiBniin 1 > mm lnAff.

miwtnw^W'
• MMMM— Ui W 4 1 W W U m i l

m* 'nrnrd, frern. rmtinv brim

CtTlftACCAt

• I " 1mm lung, V>kd

Touii(lr«i to api I<MI (nj(t»n

<i^ik tiruMti.

.M i»U.c*. nunV ! i r l J t '
brd%. «. hri|in ui i"

Ihc athm Mr my iif*,h»e *ml
Qoodi h towtddy uard ("< in.*viofid< •"'"

MMitt it ** *^ | l c < '

'. ll dttfen [ram C I H M J M U in •
•hort. thick ihuofix- and

i l i l t ,

HI. |i KJ Kr Mf.
. s O

if. Vb tiw thKk. «Wn»fU

tw!M0tmto**«nd*

• mull t

wiih traf bladri ity 10 H miu widr. ]nv||lt><'-*' ^M*

10 12, HUH Ii *h*wirt than tin: rnfkttr*

' i*

UHKH 1 I
h |u' I



\C. pmtwlnim n Don. <
Nctt, C WBftadfai

fa r *

•
A ,

m. ^

• "

. 1 1 . .

, I. M . I . * I « I K . •"»1"-'
m ,, cm

; . cm I.MIX. Spiko crltodrtcal M j j
piL feu Spiwl

t-12 mm l«H "

,,bm*r. light
to rtt-d Sumrni "»

t OH mm kms. Ntm "'•'"»«. j
I.I mm Idog, <> I

'*<>»ll In lillk

>'« n Mn

or O.

i. jdirj l i . ' -̂

V |l«-tiiili, C
Fig, H i

Rhizome* wolonifcrou*. ' ulitis UMMIK y
(-ISO) an Mil. I 8 nun tfakk, m

in tcuhriH. l r j * n lomrwtMl ibafin tlun or
ihr nilca ihl VJHHI^. |M»r ^irrn to

i purpHth; blada dm below,
ihr up. lr.<i)nix gndtllUy

7-41 (-!»> mm ibrid tommfa lip.
nirifn.i]. 1I14- luwei aata

llu- |,iMcit.«i in • M .11' 1*HI«

rimpk >>i compi I. bote w Mibdcmr;
V7, \ti> nncqual, ft-13 (-20) i m l"»u iponrh
in riahfotti; M*i<>mt.iiv I.I\-> vhen pratent WTJ thon.
Sptkca •miipu.vtnni.il, nbden cw i"r1K I - J cm

U . tin rachb decwriy UnoK with ycUowbrowu
-,i it.ins Spikcleti ">--"' in iiMinin.il »f>ikr«, lin«w-

LnuiiiUir l»> Hliptiral-oblrtUK, B-fO mm long,
1.5-Snttn wWe, S to -> (-r>0j-n<nwicf«
<«»l«Mjrrcl uid lin^ctl *iih tnl I » I * I I ; i Jt hillj Krdighl,

llhllllll. n« »iun«-<l f.limif* OffM 10 I
lilitiuhl IWWI i aCtttt With UHUIIV mm iiH)iiUir RpCKi
LS-2.5 mm lonj; mm WMIC. &• or 7-n«Mrd. ptk-

vii

i

Pir>. 111. *, pan of mflonrw



IIIirt i l i t XII art *n«l tinged or fletlrd with rcddith-

».n. di«tii< i it *»ih * • ' * " midrib, with

vfeil in*»KMi* if M i l dt (tii up s

5. 5f>k* uiheT than, S*' ^ Vwdnl <»!•.

c Ilipiuid, uipiutr. nunuirh jfp«iiL»ir. 1-15 m»n long,

i),'•-*>-** mm wide, iUrk U . « . I I .

IVf riinul SruutulK Huoded plat ci, M-I jprtotltttal.

nir hck\\ and Atnv I , ^ n a n i bui the m

den uu witb iclknrbnM*n »ln»ri hiiiv ntuuw*

* lilc U Jp*\ without s hfumi hwllur iiui^m at ihr

Ji^iiiti (h i

kt trafricK tUn, Win. Bur. Off,

. U » Hi. HtfJI M Ki,Mg. '

Ua Mp N| "i K| ^ i u.ft-istn.

t< S<tnillrt

Um M'UklriHM. C ttdwt**

Rhtzuma up to ft im kmft. V <Mtqurh

MCcmJitig (uhn* rotMiw 70-240 cm Ull. 7-t3 mm

vdrit brkm, ituiplv 5-MIJ(I<

licks jfc«Ar. M jtM'tMik on ihc jnn\r* Is A* ' W »

third* «* long M ihr tuhn. ihratlu unnt-<i>kMi>

plk«ie tlilr >n iiivrnnl TH nwrrw

flU.

ln\oluii*l brvrlt 4-6. ihr nwo lo*w °****

mwh (wtTtopp. UWf<w

! ' • • »~* SO mm *»WJJV IT

unequal, up u> » rm \a

I...!

• or a

obtn • m U f f

(OfH H«n ih** ;

1, I - M wn king. 10.5 mm

|(lr-.

•I KNMHI tn nunln p l * « ai k* *l«

rmltt ii iti^pMMlk

--

5- (It J-nrr>«|; HIM;

OK.

\\\r\\ VmW-itn. |D Mi

• I.

S t*><' *

ki».

mm i»

lwov.ii.th ID pmytr.

I 2

i

. km* -

Ou ur
!

4-tXL unnfuaL khf kw«rt «n*r.

with *rr» « H H t i » v*Ulr«; mim*n «« l 0 - ' '

•ulneitl with ni*i> ttttmi.

. mm

Vftrrwd; Ihc

or

I ihr ta^h r^'1"4**'1



- I t in) r<l .

M»,f.rm.n

•aeetfw append**1

dMMicr ih*» '!>•

taunted, «tl > l h «
-old. 1.7*4 mm Inn* M - l mm
•irirt Urinhv p • •
whin

. ua,,.»..iK in

llh,> fir! I I N^r*lU: IUn. 8m.

t m ! U, vt,.A*.KI.Mr K, I.. lp.W>.

I <1

50

[fit,t4«nl<«» <,il,...u«ollv«.l.

, VTSIAI I U 121

1.1 leathery, gradually acumlnafe. 7-9 f—IS) mm wide,
,Si id (uwwfa dp [MMIIIHJJI bracti 8 nr -I. MMqtMd,

thr lnw» i o r in t,n (wertoppbtg tin* ioflomrenci
20-"fO (-70) im lung. Inffarctti tuple en

Compound, ' tatiwely »raall; primary rayi
ItaeqUBL 6-12 (-20) <m UHIK. *|»aricH v i)«t«! tQ

Rbtrtou*; in 1')<• I ptWGIll Ofi
Spikri1it.>:l<lh irtdld, loOtT, 2-1 1 111 I"' w.-.ilK

hiKpid or KabmB *•" <hr winn* Spikrkts 4-10 (-1
in Irnnmat ipikr-v »r l!-4 in Lateral ipikes, (lie lnvti-1
one* ± JI I'tjjhi angfa td ihr I;H bit, 'ttiifjnv; 1-3 6 im

10 10 u* 11..w* n i l pale ,nMt Hngrd wnti
; ill.1 itniflil -in 11 r

Chusei cwtr *•> rlliptu. obma L" J-4 nun
i,£ (-^( mm wtdr. V nr T-ncrttrd. rrddkb-

iirif*«'ii. MinMiih. h.inJii kededi wiil> i)«'».ni hyaline

io>v..irrK ill*" i>i( Buuuciu h ccamecUwc
Salni 4* loim .is ilkr nuu. |H Irl i Nut*

iKiroid tn HliptoM. HIXMMII. MipUtte,

minutrtv apir ubtff. t—13 inrn loflgi O.ft̂ O.I 1 WH|< .
)il it lnh-lwiiwn

Prrrttt iul. In Hv»jiup* [fwfurvc*. poolk, net ric* firhii
.ui'l 111 H.ix'ii.ilK IIOIKII (Mini ahuttdani Thr

VK. 119. f 7^»m ftmnmi «. hue <4 JMHU

(03 nun); *. nui (Q 4 mm)



* Vl'HtU J U

wrtumm -. tolk«<rd rheit iifilir ami tun;

umiic i • i* int.
flVn Mf1| Tropical OW World and N Atttfnlb

Ban Bll nt A*. M Ki. MF». In. Wb. low fett

R Hrrmn
KtR 110

Mill II ^— * * " • ( * • Culim xvlttarv or loo*rh tufted,
MM illni 4t bur ami wmctiine* apprarrag rhuamHtkr,

tL Hv | . ' ) mm *wW. irirtt tQ V w W .
glsbroua or *%hih Brabrkt Leaf tfaeulu up k
long, gr> «;ht rrdduMwum, tlK o|tlr*t tb<

bladfi Hat 0i V-thzpnl • kmg. 03-2.A mm
wide, jp-iiduaii* niTowed to J»I •

rnjtKiii« WJIKHI Involurrjd U J T I I 1^4. U-JI

f ' h i longest
•,,,,[.., .tttnxvir. 4JI miuh

lopptog ih« • ln!!"ir » f « e of 1, HI IT,

thr
1 Itnirr ilin> whin- «• 7-1 r> > ni in ctMiiK-in Splkrtru
fbuirnrd. l.m. r-*Uir IQ onfc lawcrohwc. -Ml mm long,
1-X mm wide, grrnib^tiifr wnti 4 It^ht pmUsh-
bttmn lint*. I" i« WMkwrr«l Gtwnr* hi-

1.5 mm lo*ig. O.3-4M mm m-1 ' '"
IIRIH Iu1n.11. krd and mkii imrti uw»"l
I Blyk n|. 1.. 0.7 mm fcmpj. V i W i ; « ^ m h

thr

^«ani I mm loaf <i.a-P-S mm mdt, gi«^ •
p ic brotm, ntauariy p«(*t!l-

Pcrrnni^J Sr««nna% wef pLur*, iri ^P*

gr«*Jjmd». Sv \>J/r«jP» J11<l

t tf*K*rphd but difln<< i' KJM.M-
t h l '

if (be hr»U It to •nmctkuo tf ra i^ l •»>

A *pftw* lound in M h

111 undy p b t M and not ut tortlmd^ Simp*"1'

\ A tniwrt l <rf C^«r«j MCt tfM*tm*t**li '

RulWun 451 Vj V<V-50l U99Q

llh-ll <Hti World irapict lod ^ Wi «-f KI «•

t)r. R^ Ttt.

'

•ubif). fie—rtit ( I U K I U H ' Whcnoii * i '»'-"'
r-tii «mjr>i > y a m km**-"- s M

.Umrid, 17
R»' ihM-nt. mm hhciu* f^lra* .»• »*rl*

1 or «pn>*rfm«. HH 1-1 «• u l L

0 J - I J mm ihirlL Hmrntth. r«dwr «aft. txvwi I 1 "' '
1 Him, 41 bKî  ** or %txHirr ilwn ihr rutm: *hr.i»»*

t*xmn or rnMi«ti; bUde* fUi or p w w l ''"
i d and twiMrd a* thorAvt, Mi <-W» on k«iR- >~x

I) mm *tdef n«ri uniinalr, wnonih t-

to fttigbiH rrflrMd, * * * " ?like.

*» rhc

1 Jtotnee i
drn*r |(U>mrrulet. *«M.

to
II in

•MOWlimM MM IJIWI Ĥ<

U|r. 15-5 mm km*
to

•

t o

2 mm I« IK

up

•

rHkw to pak* himn
Afimul lit

»h* *n*I« rn «!*« but

•

O ( inlB

r h P

n w m WMI m mr tw-kb U to naeUMr* <**>""



CYPERACEAE

' 117.
ceooe(taua) p

nam .„„! often foraa .«•< atao* doaed luri I' J very

differen, t l..n, iBothei ( jawapedetwfch iti

green, cong. nil with many, ^ ^

[fegenerii i «tonha«been<Hap«e
hai aj>,. n Ditkottyiu, Pawaawh. m
?*>UpU,Jun,rllu> Mni S.n/'io.

l©Trn llcll W. and tl»f*»l OW
Ce>. |1 I ( | . N,p, |-.,k II I . I . , . • - . - IV -K . .MK

K|. I n . l |>. Wh Lo* .i lniti.

Bjr,

>^ L t o c [C

Hull r LBurnw 1 I H

Stol i.ud., wuv ---'<> MJ loaf, ewtog '"
giol • oi ellipwhW when; wben ^ «« '"

taU .Mm. thk l
h«

,« , ,Mi;ill,lhl.v

.,„„„„.„,. .,11-1 i th«thec
«nooth.icd -
l t a I

• » » ' • "

n
pioSOe.

and 1-10 stallied spikes, with or wi i tnnn *cc-

OOdan spikes: ravs 2-10, vm unequal up W 1*> « '"

lotiR. Spik<> loOM i" flense, ovoid, 1-6 r i n k

7 n n wide, with r^-) 4-15 erect or

iplkclett. SpihftfH Uncai n> obloag, Rattgnad
.H me <-tlm--.. acute .it the lip, 1-3,5 (-7) aa 1
1.5-3 mm wide, with 8-40 (-l(M)) Bowers, red-brown:
racbilla Rrmtww! peniatent, winged; wiogi n.r) mm
wide, persistent, ( i l ium* mcmhraixnis. OV.IK-,

VI 'unm long, ±2mm wide, subobtust . apii nlalc at
tip, 5- to 7-nerved, red t<> deep redditb^mwa, Hi.
M,l<s WIITHIDI DCrvei anil Widl oarrOU hyaline
margins; keel green, ending in or below the apex
.>( itu- glume Stameni S; connective appendage
i . . i < i i s i i M \ 1 < V <-i l e i i N t i t s M - n i . iM- iv m a n n i n g ,

3-sitl«-(i. oblong otwwiai i<» ettpaoid, I A 4 BUB U>I\R,
(t.5-1 HUB in (i iai i irut. ,IJ>U nl.tU , Oniiin^. )>nwni\lt

t<> b lack .

r tnnm. i i . Found on nv<-i it.mks. iii dried op p*«ii»
.mil <iuihi»> and in n<<p iiclds. h is aol conHned i" we*
nodi .tini • •« < ommon •itui •omedmei asriaw weed in
mltivated l.tnd. li i-. dilluult u» BtadioatC I lie seed*
rareh/ matote, tin- efleciiw spiead i- i>> aaben n»-

...m,K.m.d. ol

hH.. IIH i ifvrm mlunHuw a, b**- 'it vlu.ni ( l a B1 <il

infiui rtiih t n n n v n e KCtkM <»i t)»< aim

• t) . c, »pikclrt (2 mm); f l. Rlume (Q



124

Ircird. mHied *ftd cn»m l'tm*l«-i lmu» tubrrt iurit in

ul imrttv U H U I jftutKHti). It b JIIMI a utnlx mat

the tubcn contain c^^efcnc. cypounc, cypctwi

tin h jrr uard far ipwiwornan tmunr-

. it » obo UMI I in coottag HKBRCWMH mcdkim.

JtnuH rmniiifxiliun B*i

hid. SrV. Pak An, Ap. Ar, Ai. Bti 11 Up, [ I .

Kl. Ki. MR. Mh. «n . Mp. Or. PI, K}. Si. I n , I ,,.

| nrlavbltr arni iiunt uu iri dtHnrnt r*nk

tuvr hern iir-*.f \bni. Our trf ibe mnrr dutinct min i«

fyfrrrt* mitu •m»Uatk\i

MrfmC IV < ! • * * , I ,w*nf«*ftHC. B Citrict
'rttnuiii tun

tihliM'iu. obfuwHtppctL I ,,V-3 nun in dfaunrtrr: pnlhur*'

•• l/itsrvt illttilui 1*1 bfMTI.

• nnul, I hvtr nu rt.f>W>0cil iniornt>:

prtlufH not eves 4 wr-iUiui pb

Niii hip, i'| in

n r..
Klu. ii^tmall

iul». '»» UcmW but rn, till,

I A- • >. *nMen ajtd almoM inrie h* ln*»

MM tcputr, IIIWM

up ii> S. thort. rarrh half u limj( A* ilw < utm:

yrlU pttrplMii

i mm »wfc\ ^IJKIIMIH « (imp-

., S4t>iê  oral b n i
it unjHlr (trhrn M^trt ilorhip mi thr

fi(t. «*brti t>Lulrt ttti
ihrj »iv >oftcr than « mi»fh

r lottjfnt up to i
'It dari broim »urvW

itiplr mtih m n l itilkrd ^riirlr • at
rairh rrd*«r^ m I • « « * ctuMrt •pit

ilh pushed tu (Mr «dr b» the n n t b w n Invalid
UhUmm iwt mnrr tK«n l i m l<

• «-• •ubylobtur. J-'i Oi
tdtqurh rrr<i tn

ll«(trttcd. I CM Infcg, J - I 3 m »vlr. up 10

.''••ii"»'•• •• w M h SrawHi pMtMMH hraadl)
Wil)|(t"ii I •llilTU'% ll>f filllfJIUItM, O^

I V J mm *MIT. nlmiw mm n up, t4drt •

' i « I iMM vrnu. tintr^okiaKd. l>m» J with • <

| l l l l l nMHrHV •nO wHJI R W I H BBHWI

tl • I I IU • IMT '1 , - . , i •

kl Vwlcd. i>l>k>iiK to p
±03 mm wide, nuruimg bnam.

P l

but it
i • rlr(» ! '

-») mtn Icng. «J tn,,

fTrti II
Aiiwi J!U tun. El

h, M md

t n d "
noa Strudri]

Rl»i«tm«
I1*

oc V •

$5-70 (190
Ir %hortrr than ihf « "»"•

frrr i . ID light bnkit; hhdn pUnrtr, I©- «n 'J"

mm wklt. icndttittr n i m i w d to » vn

fife, lt«. (-

t i> . r .

>4

<

(In

| ill))



S-Wan km teft •
•abcompound, <•* I **&* *™1 «-** * u l W r d *>'"
trad) wiifa M. ..cl.ifv ^rilut): raft *-3. unequal.
1-16OB km Sktfkn .•v.mt. inbden* I '-< ' - •• • ' "
long, baring 3-14 * | H W I U Spilu Ira limau <•' Bne*"

nunhmi 1 *-S mm • " ' mm

f l *« " | v 'tprradlng Rlum**1. R
ihSucutt rd rhf 6-w W

rachHfai flcxuotc, w*deh wiiw'i. *nui* [»*. »
Ghuno w b « « t nw»*lMpiicJ m

5-4 mm UmKl « - i 5 "-
ntt, e «..lil. ii bnwm. obtuic or
•cut. kcdobtate.1 i«wom

I}* ,| w i th • ••<» »»r

oba mm hm« * t S
bhchuli. Miinuii !i j.i

or ^ .x -wuJh -um.u j

*

flooded

^

n r m . , , R1 A,U ofouned irtflor «
H OWWori ptowHltul

..,, Ap. A.. K< W k ' T"-
ttI7

EC

M . ,,n i (hk*
^^..1^rt (Kin ihc n.lm; the**

y, ih.

*how

p
U| 10 rm

of S-9
Unar,

mm
l IU JK-I-

JLT.
[..., c r M bUta md "M» •«v*^ '° «««
oK. -i 3 mm Knf, »«<" nc r r r k - ,

l o t w to rlllpwtd. 0.V0T. mm WHIR. 0.8-0.JI HOT

ml . W

125

I in )K-t(u|i« Wlililiim-t lori^.i itlr<i in |H-fflUI-

wrt li.ihitaiv In *w.un m. ditches, Ki

mnalh lloodrd JIOJ» J I H ! inc t irM* LJki

I; gtmiirk umill. olutiif. spreading at

viliiir M\ti M*ilil*' Itrtwrrn thr opened glume* in

Iliniirin '|Hlrlr!h: \\V- "»n hill uliu ihlMtO 11 MM

IIH* glinnrv
1(O> r m , Ihp./HHI. Old World tropics flliu, Bar,

p \p, Ar,.\!if Bh, <-... Up, \l KJ. Ki, MK.
Mt.. \«.R|. in. i (.. M. 0-1400m

Afri*.i I

Vln*/tt: 7 fpr r tn : tropical

ii R. Hnwn I*"
'Tin (K. lU-mhaiii[.

Cubaa ilendcr, kxiKt] proct unbent,
llMrp^ 5-anglcd, <V> 6-SU rm u l l . ± I mm nidc.
glabcous t «JVI « i>.isji ,inti on the culm, K1J1"

llteadn V10 mm lontt, i" Bldjl Vatt^Uil w.nln»t i
bladci 1-5 i iu i "«"• »*(*c, riankh, *flci-.
;ih(iipih SMme al ihr aptK. Inllm <if »onal

Fin.

h,

I f * a. wtioh' pUnl (1 <

't.n mm); d, niu •-

n inrutnttm r, whtilr \AM\I I I cm), I. Iritwlr ||ltMOr

«. (inn (Ofi mm): h nut (03«•



126 KACEAE

in

±20. mbaeattle 01 ibortfj peduncul
hcacl-likr ihl&Un of tpUbeletl, >-£ mm in dtam*
t«>rn singt\ or in pain in the aodb oi IIMMIU- beat n at
t rr^iiku tatenak ataag ihfl cuho. Spifceku uni*-\uai
hut malt- spikrUis aometimea appearing hiscxuat, with
1 tnmin.il Icrnaii- Bowa and i or 2 Bttle flowery
female ipifcelet wittumi rudimenta of uppt-r flo»s
thus jppr.u-iiig ft-rrniital, t 2 turn loag; mak -pik<

i or l-flowered, with :^ ot 4 gluawi
Fiowcn aniiexua]. Glum kunet l>i I
like, thinly mrmbnunout: male glunaci broadlj
Luc; tht- 2 pamn nrfxending the ft mtk. tUma

Luc rii elliptical, \!~2.r> mm Ion.
rved, >tituiv;!\ folded, membranou
bed .irui falling with ihr nut Periaatfa bri

. Smaew * Stigmai %. Noti^h ;~i nun
. bony, whuc, trn ribbed or m

i 0.7 tnui m (fi.unctt r sad completely joined
m t h e tw*c <>f ih t n u t .

nual. in • in<! **t*i open j*ld<r>
i t - n - i f t - l } . i t t i f laadAuttnlj [ad:

ki, ki. in.0-1000in.

Elewkurit [l-itnuwhlmi, Sdrpmt pro p hn^

\IHIH.»! m perennial, often will
or MOIOMV Cttbnt niJtT v (

Made* ^;

MiniLti in (h*- .-uim*. .u lean |hc up|>

.< <•(! to i niiv Infloreacen
mini H I >.;>ik< i( t n o ! n t b t e n d e d by *>t •
S p i k e i e t a few- t<> ra

it. r* hilla pcruttrnt Glumes ,il) ipirally iirranged
.i! the f)tv<- oi th«- ipikt

dif-
MI in th

Perianth bristle* Ml
h lotion Than thr nut, with

•tut • Itrnl trj h i n t S:

with Hir-l «
bi( •

MOM OOm Hi t̂̂ ,»nov̂  \.

•»iiH-tun<
s<"1 fken UMAI

(t Hi

•ti Mgax
•imtnah *i»d bird

bin do not fxicnd MIUIII in tin- India mtinent
E. adfuUtru OMT ct Scholtes; J "*»»*•

carpa Stttidrt; E. obtcura IK I fxtimtnt
K Br<>̂  ; linu!v bul «W*I

i from IVninsuLu India); E.partshu b n u m :
A", qutiuptrflam | , im ,m I O.Schman [i
A" . I; K thomsMHi loecUa ; &

R. Hrown; £ tmitftmu (Uak) S< huh

1 Spifceleta «vhiutn<,«l up. n w»*t'
Nil) oarrowei tfa lick '»»(i

pervnnii
•iim hoflow, M-j.i.Kr. ghiaaca hoi. aiMim t;

;t. Khi/wim i Molontferou*; culnu ^.tt. RoralgltB»«

trun< p
3. Rhi/.

W v»nhtti. MM

1 . t

Itjl

5. siu-. brawn; Hot*
glut :,in!oni(.

m »<

floral glum. Att^
I

nui
on rat h /

4. Culcaa di
of

wld«%

[celto

•)i *

t. Glume* !'»•«'• '""*'
t • *

• •

- •

*<<• 1 ) »

HlongatOI |bi>itt i iluti ihr mil, imt« withoul •
,!U annular; ihcathi with bri»Ue-l*k«

/ »pir»t**

I. s M<h Hitirr ibM t h r

lutne* mew!. tnnual*

H. J » » n tv.. ,,,){ \hc !•
tali;

pfah-
I tli^n tfa

/
7. ^
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atmrlv +•

afah notam; a^Uteleu obBqw
9 , r r r i r r,r

will*

f»*-r*nni.il

iml> : «pi«""»

Chime* tpiraJ. nurortooi fm*m im.rt than HU.

i. without oam« >"ii»* •p»-so ( • * ) t rT1 t j l 1-

kjiiKiru.li.nlU tui^ir. not ribbed m* pun.ml.tK-; prri-

*iiih brimh i tonga than ibe nun tatoa*op*b

10. China in 2 row. below. k« ihan la 1*«'«j-
ijl-nrnrd: fiilm> nui more «»4ii [5 cti* tit"-

drcplv fi-cl.Ud, pun (wrijndi brittle* ± M

!• 'IIJF 4i (tic mil; iiLJi.i iitllrfl

Ni.jr . /;

^ WU«

. 121
M..I fefoua, ibe UiJ»m. olirn WWtaMfld bj *

"hall uba V". BO .r. rliwnctrr, Culmi u
50- m .Ji^nricr. Ourplv ^»ii){l«I

G. 1*1.
at |.U.>

h

•^ • [ . I J IM .1 .ml

Niv«le. Sh««h* 3 or 4. (hr lov. rril»lftin bruwn-

wl>, ihr ii|i[H-|ini>M OOM W O ml IHMJJ. pair

uMiqtwh trim, ue abn lu let nKndrical n»

I 60 mm IINIX. W 'inn ti. ili.iimlii iri»

ghlHM-1 nlirll fHtijritlltg Mllllv In Kilt- » \MiA\\jf .i|i|-

Glttma Ann, owte i<> Htv-j^vtlliptk

mm long. 2-4 mm wid*. dun >n.<« <

ittrrwd <m thr nidn, rurniwly hyjlmr

,n iprx, iAm\iu\\ krded Pcrfauith brbtlc*

« or HiKKxh n I M U ! | K>, S n 7. um-«)ii4l. one

up •<> Lit Dim knag, urn-vt n i] botll

.is long -« i)if run. Msir-v i^7 nan long, (2) Vtltft

hair .iiluiil.K. , (luntlilflh.u! tun long,

ii:iii .<% wide .i* tin- 11LIi Matt tintquiili

lbltcnrcMfuiiKtil.il IM himinex. 1.4-2 nun long,

1.2-1.it iin11 uklr. gltmy. \rlluwi*li hum-ii, kMî itiMliriullv

itruir with IS'lSromal u•)!*. jjm JIK curatrh r* ((loan

^tutttUi nccl .iltinn.i lull .i-v wide»tlir nut

Perenaid found in ibafitM nrner, in K-a*ona) «r
pcf mini in pookt .ili»im tin* jtwt^lu tutiLt of poob, in

JIKI m m« hrltli; nfirii out and

en)). Panlrnpv • Bin. Ccr, lad: At. Bli, Kl.

I .MK Mp, i1). in Up.0-1000to.

Umtaru ***fimr/nrm <V.< x, I ' M - I P l | I'M
< uhtu 1-10 (-1M mi u l l , 0.1-0,4 nun In diameter.

2, nrocrortate, jiut|rii»ii iv-l.™, ^

• • m i l l (>• braadDj Eanceolmte, 3t-4 mm

(floaty ekwmailiig 10 H on ) , 13-S mm in
widfi diaii the cutaa< brow tumfaaj lu*««ni*-iLiii m

ffUII. <'tniilf* .it! Inlilr, n\alr, 0 •» I .' nun

D.5-0-7 mm wide, the Kidn |HII pluh »»i 1i\jlinr,

leu; krrl gra if l'< rianili lui t i ln w!mr. 5-4 (-fit ur

u i>i rittortct UMII llic OUL Sivlrt 2-tWl. «<yk tuur

IILHOH), o.iwiii (-l> timn u wide M ibi aim Nut*

..nl blcmiw Kj nj. KI I mm lonii, i i .vn I mni htilc.

wn !-*ck. •lipiutr at tux . uunuir M aprx «

A Krrvith <uid fLiiiriifd iippcudagc.

\ft 4iiniul. Mar ihr* nittl di\iitg margin* t>l

•r)(4imiH tit JUJUHM water utd in <

p b c u , often K < < " " "* |L|t' '• w whh

£<klt; hdulrt mtiiu jis.i niutttv ihiKirr ih«n the imi.

nuu nrvrr imw llun I mm long ii id hUck.

\h\> i- ti • r jMibtropta,omandiog

in tunipr *jid l.'SA; Ind. NrFt \s l» Gj HIJ. Jk. KJ,

Ki, Mb. Mp. Pj. K| 1 " ' I-.

D l>..i* !f ^ / > M I . J « MMJUTI , A:

\MMI Culm* <lcti

" H*M cm ul l . 0,2-1 mil) in <lun>



12B V.KliM

vrtw

ttZ. tJbmhmm nwfito JI

t culm • i

i. hilU 1 ) mm>

JnmlLK.fni* (ton

h.«>
/•. W.I

UK

irt <- 11

n i l

Md

iruw-
I.UII

HHI},

r i rn r nrirh M>. Inrt^iiMtHfultr Mriatr, hri^hi

.umi|( |>jlr itHrvr, orifice hMhtatr with » mi
0 > - l mm Ion* Spiielrt .rtitid. U-7 <-Ht ram long.
|..V tn ill JhBMrtM UHDHfntulh JHiWnd

i| ihr bw> . (ilumrv wpiral. numrttHH
(mutynioir itaas IO I , thin jml utrinbrMvmiv nrn* to
bnx- toof, 0,7-1

beUm

long. !t*kfi;
.»

»prx fVM.tnfh
tltr i trnr

hrHllr* wttilitti
1 * I '< mm
- I-1.1 mm

u or widrr
mm tang

>w-ird *t ibr apn, grr* •** to

Annual ot totn ^r it natal I
i lump* m tlulkw *• j irr of

Sofwumrt ttHiiHI Ut Her

Ird £ p*tttittn Sfn*H and ti-

»MII MfjfaJ flumri J»IH rwrttling 1.? mm

nuti uoi man "tun I mm lonn •« aBllU'1'"'

m n ' i l *>. C H ' 1 * * " ^ *» *•••

l i . i l . • w *

and japan: Bhu. Crj Ind M(». | l . Ki. Mn. *" '
Ma, Mp. i'j. K|. si in, Up

L hifim. ry. Hettf

vtma | (»tr«l n C Pfc d B fwivriM (Schuho) ^ N«

Roxbuqjh. Smrfm*pbmktttm^t lit F% '

immn (o baacUatu I I • m m diaaactrr n«i cwWh

< »p in '• < in in dhuacu (uli '
40-U10 u tall.
(CT. trrrir, lui l i i* tmt trith l u n n r t v « p « (W*"11 f"

MM rlti <-l"
in ul»U»nj(^k»nKair. 15-40 mm

t l GHmrt h*T«
rlliptx.il i.i nWoflf«bonif. (1 mm >'

Illlll'*! r,|l.ll.'i

.illiHr«H

1: Irrl | nth tHUtlr* '

l. M ItWIJt A* or Up II I | « | i . H l<>l»f ••» I ' M ' " " 'p

•23 mm long,
Ihr nut N"

ftrW* and ainng irri*
.It ur bracUafa

and

•

utwlv <

l

^nuiiMr I

t(Hkrlcru
WMT1

ik»n ihr rtitmv A

ih*-' 'indrr ihr n«ia>
chcM ctouod put* xr h*h I 'M"" 1 ""
jt»il hm miomwiutril i" '** '
vjitrd lor M

utasaiA k •

maiinf. Plants vml, .1 rln^-
with >no«lrr *f.ilrli «. ,,iv1 kmy.

IL IWimn. a lf> n> trnnftAir \n%»*l***»
I I I UUU.

An. A*. Hh. i^ W. |

n. \



1

d I U^ndrr but rm.brr

d h<rti hH

n
„, ,*

mm in

*

S

bud.. a*u
l.V | r ,m m

and the In

;
^ud.uptol3i i imh 'v

nni snk, IJ-I.7 mm fan*. ^

thr out V W-dU " ( - - ; 'thr out U JS

mrt M M *.»-i ™«»-"•• ° ^ ^ r T
itracttd n » nHind*« «P

Anntul IHttn p, 'I* f
*l̂ m u n , ̂ ikuUrh-t*'... '-. F*lV«

J

, KM KU v w

wht-ir it

hr^Kith wiirr by the y

•pba i' <il beads nut rUrl , *nu*»ih mil

|G [ 1 l M Cli

129

like- .11 top. Suriirlini'

GntaveK alinmt

|G [ 1-v |< l i t t i MmoM COBBOpCllian iri l i ngua l In

Cey, Ind An, Ap. ISJ, l lo, Kl. Kl. Mp. Rj,,

In. I ptWb.0-Q00 itt.

t'lrmlutri*

t. tun withow wotoai ind Ntth

I nun J xin^lf k" aim in Sii

D M I . M I • < •

Strndcl [£. Pi

R Awn wWi i'*»n rtoktoi Culmi mftnl.
fTttrt.jJcrMlrT.rigW. SS-^>.u.ull -n.H-) 2-» <-%) mm

in dUunrtrr, irrrtr or wraklv JttigiJiai uumih.

>h^lnh Khun 9 branoui pd

Awed wMh <><1 <M brown, obhqt r

til mint**. Spihflrt cytindro .il to

(jl_> WV-25 mm l*H»g. M m m in dtaaoetn Glumci

htm. m»te u* maif^ttitimg, 4-5 mm loqg S-9JS tnm

I»4.

patt

»*.ut«i*,i it. tptkrkt 14 mm), b. hnr d

. Kttimr 11 mm., d, truii (OKmm) wiih MIX
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wklc. pair gtrrn with b»UMB ifcHgwl bfrfitt
to "J mm w,i.U' at the lt[). Maktj MulHiimni, IJHIIW Jt
jiprt ..il^uirhLevied Prn.tttOt Niulct 4-7. »ubc<|
2-5 timn a* long M ihe nm. vHkmfch or light brown.

Ir hjur pfrtmidaj. 1.5-1 mm IHIIR.

I *-.<\r M l>-ivr Nui» Il.tUfiwi Vodrd it>

UDoqiwiiy tMconwx. bn
1-1 • r.

13-1 mm
. turn-browi io

contncied io ui •>

pt JUiw wain , m

itnug irhj(j ' wind in fto«lln|

lit («a. Mdlavnu, Jjjwn mwi PJKJI

l In

(Poiret) t*H p.

C ) f w wi«.r*« Rri/iu»| 1^ 125
<

Ughi «iiru. 4- ur /Wifabrd, pt»Kiul«r. SlirMh* 1 or £.
ilniiiv iCTibraixxm. dbBqiwl |wlr.-•<

US.

p fio^n ll

fO 15 mm. wit It Mitt*. .

); d. Iruii

(Httkhotn, ml nmrr than 10. ihm «nd "

t Ji-2 mm wirfr,

«rtair.
illth t>M»tkt u l i x i

to p*** tufpitMtag il>r ifvk

drprrMrd 11 I Mj«i . w widr w WfiA *s '"

rrni uQ thr nut M^ln. Nut* obtmikl. \h*iph '

km* l>

An

un

In itutkm w»(n -""I
..t pool* or in dLtchr* J

p or flowing «qMf ii tii«wimn-t •<
I IIIT... likr WHum*. ll

• itif owrr jn
i>l Klurt.. IXII i.mhi)<
ntnjUm in the MINI icntr

World.
|( iirhl rropki d

ii
0-IWKJ

I m the

Kl, K> M p . Jli-

Rliui.mr* ihuft w+ih <g Mttkw*. l »ili*>*

rufird I « M . S5-*0

I. tlrrp p(>

pale *•<*"» '"
ptt fplMMi- i v,,t|. 4>»

, n)mdrK*l w

in l.lumr, |«|hci In in. Milwiihti nUi 10 b«*W)

I. tu

•4UUO

kniRi. 2»-4 nun Im nun *<i< '̂
i br>

iwnrd, nuifto '
>v t** lrd, f*rrj*n'l
up muiti ihoriri IKJT

•

pmnvk11 • M fan*

•he nuMgin* not (iH

OWl uni kitif. I L'-| 4 mm ii
Hnniucoknirrd UJI bc^jRi i^ dr.

MMI * f * * l AMIUI IM ur annuluft indMiiiH I.

. J im fmmi n i n u t w x^mU in brw kt*h * * < ' f * f f d

hnd
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with tnnwri- • of ratal ' • * '"m r

(ttnnD.rl.f, n)

OW * • h
i. 'I,,, \\\,

tl
Ukc *: «*»«*«*p but culm* ***"^ w r c * c »""

± Vr^ik. .. long. ± 3 mm WH*C.

Kkict. ihr upprr h-1* h r - l ^ h *
«Wtffi. rtyta 2-S3m»ti Umjp nut. 1.7-S onn b^
ftlJ I, w,ih 20-2* rtm. ct u H • >'"'

Ratrxl <rlli.ui f *h I
Ptowml^Kcotofty unknown i i i icUiuln

- * *

p
IHfp?/Ttn?t- EndrttiK in

Ap. I,,

Jndia

«MK)rm tall. 1-i-

p bixifl ^
Jnrd .

1

ff

''--!(' mm long! 3-5 mm, drnnrly m.inv
l. <»lumr« >]»i,il. • h.in.ti Run, oblotiK-rilipucjl

at lanceolate. S-4 mm lota^ I 'J mm wide, mstv brown
.il«nr. with narrow whiti.*h hv^llnr margin*. fftthotM
ttrrvrx; krcl o k u n ihr nrtvc rttdhig bdl Ml
ttic ,I|H \ ivri.mih brutlcs whiiUh or reddish 6 n».
mhrqiMi, ilightly longei (han la twid M kmi M
nui, \cn' rtrnwlv reiionch v.»U?mi» t>r inbplumtnc
sni,» t-L* i-^i nun kng, S-eieft; nyte luw Kmi<j|,
bwsBj i'ni-v[i i( irtl ami .ittuniaic. BmtMicr than
the nui. Nut* ohovold, obOHeljf :Witi<,r. Batto

„' iniii ln*ij<- I-1 - "ini "i iliJin<"lri. Krrriinh-
burwn. ^I 'M«T. tmovlh.

Prminuil. Found In wti K»il .< il> at

|Ryp/Ten?|. India in japan, mitfe lo Mabt>tu nml
N Aurtrtlu; Hhn ( Cf, Ind. Nrp: Ar. Up, Kl. M|t. B)
Tn.Up. ?~5500m.

pro[StftfMtdla, hattpu pro puir
parte] '»»]>r4'k*

£i<«]pftNt jtvitatu (Linnacuf) I iuV. [£

Snt>ii>ri|{rd nr (liMtin^. Strm*
tiudr». Urajy. usually much branched, H-4W <m

117. Ftmtkmi* Wn«fw(nt J. ^Utfln (1 mini *rrih

(1.5 mini; C, fn4l



n i ' I K M I W

fit. 1M.

(In

a. mhvtr pttnl l( out; b,

OJ-1 J mm m dianatT, irrete. Leave*rauILnr, *h.

inK JI the hav with < .f.ilbry Made*, bUdefcm fchc.

wibtrttd thr peril ><l« 1,5-7 cm k*iflh 0.5-1 mm

witk Haitian <>i *tth inniixrd marfint.

rrrct, rnvtd, 3-6 I-HI mm Umg. 1

IflK 5- io l(> tlnwrifd, prduit* itLtir; j« ilum:lc*

I V* (-11) oa 1""K btmt l nd i >Bw. up <*» ilu
qiurtrn 44 Wdg *t lb« ^mkrlri Fluwrr* h

without priiaiiltt - •: I «|Kf»l. I

IH4] to OVMfei 1 7-3 I—•) mm Vtwg. Q m ^uW

. • r i u l w 1. Sĉ lr I 05mm kifiy. Z-m Vrl.

V«KIT>I or b» *«><1 ftaMcnrd, otxnukl.
1.5 long. l»7-l KIM wide. yrlkHmh-hroim,

\nnua) uf f^rrnni*! Mo^lf nubmrfrd *.m

Urtil apikelrtB bui tan prr>Mt lor • ivhVkr M a Irrmiria)

pbnt JM Ibr traWf rr» rrk v ; mining WMr I

sing nun 41 ihr mwflm nf nwmnr

air Inwfafid* n» tiopw j
In

WurM i

mmttkm Cm,

t: t HO *f«

naloi j«- '

irMKMlv tuftnt. it)) i» t m ull but uuulh RUM I' ''

IK b«Ml tmulh

tufanki Ngw

U iivwi, hairr or alarm; bbrl »gnu**"

irollrd '•• *•*'
nhirialbi ' * n *

or all vutrtMM, Q nt m m ) lnlfciintrmr UHBU* " * "

pirudalMcn]

'" "*
i i

Mrilt.tr-. Hj.

tamt&met rrdiitrd M) I r*-irir, my;

• hilU ficribtrfii. KMIJIIK *nm««l ( ' I""1"

u»Mlh fMi Jh arranged but mmrunm dl^if*»«« W**1

. . j a t r w t M f h r hwr

llir kn*rr 1-4 rtnpn Prriwiih briidc

at xlafanMM. tbnr Uwr* wollrn

IlKOM with thr tntr. ntfma* t w S. M« •

Vnclrd, I

Thr. ; rrfo»riinr

ICmui^U^fMurfMlHiiprndlagaMMpk " < -

Indian Clvprrar. k httir.

Therr arr • n w UVHI«H)IH

hmr irrnini to t»kr ibr

ihr lumprrt.

i kwltVl '

wrl pta< c* Lvui \br\ mn

wrtlaitd I) / i « *n

m (hi* |f
l

band

• liid

mtm t i-1-..fnWafih! • I .«rt**-

find Tn. r.drnm (ZolltnKrr n MnHu) M<

Net* n Mm ft n rn'ct, r-

1

(Nm) Kunlh]-. / .

DmCd F- >M iNml ( n <

T Kfinnu; /. M f n Tlmjiii • / »-*— * ' r>

•M' • • • ,>M,,I t Uximtifapl"

Ki. In: f. PMknfa Hi*h«> tde*- * ( > "
I •nlhiiniB F {*»indarftj*lii • l « d

* •*TPnw>> FIM her *| I f"*^
• ' Had i.. f I.MIM i
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-i.n.ijaiu !/•; iiihtHm* (Ltanaew) Vahl w* «
* . i n . ! In; F. rigidiuscula L Gwfa

darajahi: • I n d In : F. rw^ow K. Gowindarajalu: • I n *
lit; F. scabrisquama K. (iovmd.uajulu • I n * fin;
F. if Mi ifilhlftn 1 (.MVuHlar.ijalu: • hui: Ki. I D :
F. ****** C l\. Clarke; F. rfrisow & Gcwmdarajalu:
• liul; I n ; f. nwwpi I. l.ovindaia|a!u: »Ind: Ki. Ha

ttwmmmii Be* F. (°rf,/o/.« E. Govindarajalu:
• tad In: A. fn,W«rAv« K. Hum,,; F. uliginosa Steudel:

• Ind; F. iiiifilfiiifi J" ! GovindarajaUi et Hemadn:

H a d Mh; ft ,W«toR B) ' o w n '

VaW tar. Makteo ^*f*8^«f
(Unn«u») V«hl w

)
•ofibttfii (Rcttiu*) v..hl v.tl

I " '

2. InfloreKenoe conrobo* ^'iih f e w

mmlonjupatdemlewwwtahHne81

' f. dipsacra

2. Enflore* em <- d • rfnfle W nta«l " P * ^ l P * d c '
5 1 ^ mm lonr l.-.m induced w btoddew * e « i «

I. Nun o

1. NuueffinoUal »«ho*«cu»« (not paiaBeW
5. Sdgnuu 2, «yk Rtt, owrfji haiiy; B« Mcowe* n
p l . i n i« i tn \ f v . ulmin-%^iir;tliifv«'« halJOWl

cauUne leaves

to Wadc-kw .heaths; inflorw «>•, < id *>gk (

5. Spikclc. rrect, el, • « •
• ,. nut with • ^

5. Spikdei I oodiBnf. tmAA w b r o

4. Su, W l l l»m. VMMM I M I i ' ^ - I ttlHne te«W will,
oi withou. 1-ui.v inflorwc«e« pMkuten

.GnliMMCim»girfi>

8. Upper flow* bearing g»um« «U««« «
^ u t t with 1 » f c . . . l - n , , . , - .

TV, ' ^
r i iti.*it ihr MVIC r - r

•

lilt \ l \

7. Ghimei <i\.n<- bo ocbfe ulai. it-^ tban tww e .t̂  k»g
wide (infiore* em a muaOy <»! m a y s]jjVci'

9. I igulea iiini<<'oi b a i n m meabranom
10. Niu imoodi throughout

11. Gtumes ^abrous; bnfioretcence bead-tike,
w i l h 1 or 2 (3 ) spikt-ti-i> F. tthtxnoidrs

II, Glumes hairy, ;n leafl in the apical part;
si cm (- corymboae, with S or man) more

j

12. Lowei theathi leatbery, tbining brown DI
reddish-brown; !)l.tdcs of cauUne leaves t.itlicr
ihord up to 10 * in kmg, 0.5-1.5 mm wid
famolucral bracti iktually ibortei than the
iri t lni i glumes pubescent F, femiginea

1*2. I , O K i ! ^ l ^ ( • . t l h ^ l i r i t»,i< ( o \ i > , S t f a w 4 t k c OT

brown; blade* oi cauluie leaver long, ap to
I i rn k m g , I J K - 2 HUB w i d e ; loweM i n v o l m l.il

1JI.HI usu.dh oveitoppiag flu- inflorescence;
glumes dense}) hairj F.siebtriana

\m wiili kmgitudinal stripes on eithei I
13. (.lunics wliollv pobcacent, clothed with short
bain F. pubisquamn

13. Glume* gtabrom
l l . (ilumes white at base and ahmg die margins;
Min bearing warts F, aiboinridit
14. Gluinea lim\Mt with green keel and hyaline
margins; nun without warn

15. Spikdets i-lJt (-2) mm wide, somewhat
angular; glumes BMsnbranous, 1 "t-innn long,
tharpl) keeled; style 0.7-1 mm l<>t>̂ : nut

I mm long, &.5-0.6 mm broad, straw-
loured
lb. Leal sh< id bladei glabrous; nuts
with .">-•> longitudinal stripes oa eithei (ace
< ufani F. hisumbHlaia

16. Leaf sin .nil- and blades clothed with
bnsik bain; nuts with \:>~'M> longitudinal

bw tsjdcd
F. htrtutijolifi

1 5 . S p i k r i i - i \ - ' i r a n w i d e , g l u m e s
l.r») BUB l o n g , oi is t t i n l\

b d nut 1-1") earn long, 0.7—1 mm bn
whitish oi straw-coloured, rare!) brown

17. 1-.it li f.n e it! nut wiih \2 or WN longimdi-
& tom (>i horizontally arranged i

(appearing a* pits); usuatt) tipe
oi out minute, less than (> 8 mm long

f. dichntoma

17. Eat fi )•< oi move longitu-
dinal towi of boriiosjttatty an ceHs
(appearing innual; stipi
tint distant \ 0 3 mm « more long

/•' tiimrvtata
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abi < ,tth> on die innerskle gradtadlj?
into hl;i<i<"*i

18. Edges of dhc nut ornamented with a row of
white, club-like appendages (dwarl annaa) with
filiform leaves, iquarroae >|ukf!<'ts und longswraed
^i i i t /• dtpstura

IS. Edges >>t die ma without •pprndaj
19- Spikckru t-4 mm wide; rfaiaomMom peren-

i!s

20. Nun td ryWndrV .*!
i than wide); * ulm !^'a^r•i with b h d e i

/•'. rymuto

20. Nutt milky jreSow; ipH\eleta globotc or
iboul ;ts long a* wide); culm

widUXM F umbtUaru

19. spikeleu 1-13 an wide; wtuMmumdb
21. Intlon - htttei r.f teaifie
>j)iit lets; nut hi or (^orbicular,

H! wide f. anttnlea

SI. Inflorescence of nun rdspikeU
A eBlptoid to obovoid, oanalljf more than
Smnlonf
22. t 'I with long, wti

pendeni hail ti tea« the uppei h.iif
he nut ftfiumM

22. Bate >>* m i r gjUbraw ••< adcroacopicafij

haky
23. rfdl dn>
tin<c blades; sqrk bafcyat 'tic it>j>

27. int! •( (2-) S-4 («4>) p
\piki t< ?s SO aw coloured to brown, tall robttSl p!«"11

wkh culms 30-80 tail, I-S mm to diameter

23. Glabrous; stem ha«- clothrd with I •
ottiv I—limit

F.ffri/pihn

3. stjj^n11 me fluw- Ird.

ded or tangled: gtui
i ajrirai

.ingemrni tn BBM

racMHa; ayBtein fvflaoem
25. GtwMN denseh reddish gland dotted; h
blades wery narrow, acedkvtike

• O ' l m n vMfir, spiketets up to H.{h>wrrrci but

25. Chinses n*>t gtand-d

usually more than I mm wtde. ipikelet* OSMaM)

2«.

27. In! ^in^lr termti
spftelet

26. is 1 '«-< nun wide; nuti 0.6-1 nun hmg:
(tnflon with riihrr | '' to

numerous sptkeJi
28. I I mm wide; inflorac ;h W
lonumri Lt; culim 10-S5 cm all

/•'
28. Leawea BUB wide; Inflcwetcenm wi
or 'J ipSt klOan t.ill

24. t.iumr* ipfarsfly sirmnged; ipifcefc

It. Leaves
• dbdnct line t» *°

bhvle
SO. Spit< »»

gWinWCI i 1 nun loaf "i k»Og

F. mkroatry
StiSpflu >nBnloMg» U-SL
wki ang

S I . inf l> '

cud
wjti K p

Si . Inl oi tu-,s!i\
fm culnu l - l '» mm wt.ir. glnnir<

ma long; nui <n»w;lhrt-4.^.wmi.laiiM —

29, tx-ave* « U b ^Itr.iths rut the DMM)
ulu*«th paMsng »nt*> H;«l<

it. Culm !• raring H •*
A\1 rhr ir .nrs h j ^ l (ctllffl

3$. Infto
/

$3. In))- ' l !*ul

34. M • M b l a i k; H !t"-t*1 v

i}> a ihi*t« and g '1

S4. Nut* psJe yrllow. stra nrwhit**"'
spikeleiK w I tm» » f» fl

ftttmCS ! lni* ' 'n<>"

tit Mil F. <rv««e*i««

35. 1 *.«! Si,irir* I , »tttl w»l>

*pikrh~<* M»tttAn. | h tnw tt*nff;

sjfl f. dmtttifv***'*

ilm l«-4-.< K«" !

ilm ir.it reduced w

36, AH rt i tm . li M
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f.umMltirit

"»«•

37. CMm iiwtm\)

17. Cbtm {W.

with 4-13 ru* ! 4 ( l '
5U. b
uncaring .ih -nd
E* .irmriv «rtj wtah

tolim dctttdy tufted
M. dM | l u m « prooUncoi gMng

V *
*-> J

M.

M. Culm* uUfanwa: •o*'^^1* mm

b, k» • !,.- ipeK ^ h r y 0.7-1 mifl bj

i iilm \rAYrt with

.1.

"T»Wy .- — - . _

40. v ., , 2-1 7,..m wi.tr. .U l im^.urh

I. hrl«»v, the Lolta
i f i h c j i h t « \ l "

mi

* • '

1-30) cm king. 0 5~I "i"1 l h k l

3-or+*nj|feil t t^lh -• tctii"^
ihntth«witli 0>l)

Info
lull, i*Ulrt. Ji

, 12-111 mm lung
I,

IX*

< 1 mm)

A. plant i2 i

m m ) . H. Hun w,ih

Sk.

InHomil.i Mttdtng IO thf
Bar, < '^ Iml \K \v f.|.t>*. Up. M. Ki

(Rrum%) Vihl | im hiding
Kent, vjr i««mrtl«<ibf* Rotilum, fu

i

••-Wii *r*d r h r t

Ittn <im*rh lultrxl. vrrv tkwlrr. irurnmi, 2-)0
fin long. 0,5-4)3 mm In diimrlti. haii\. I

n i r I I - ! ) I O V M I in* >iiIH i i ( i n i v l i g i i l r j l M t - i t i ; N w t r >

. up m 1 '< > m long. M>T(h \ h h;iirr
nurgin*. Imnlutial »M*ri* up H» A. tomr fmrniippiiift
the .HJJCM k-^fhkr. up \u 4 rni
lonR. Inflon h.i« mntifl-lllr.
Sptkricu cm>id tit *k*i|[iv-0'void1 X-* t-7) mm long,
d.tui 4-l.M mm wktr. (Jumr* ihinh mrmbran"
t»«fc, up 1« IJJ mm long, p i. hmwi io p
ptrih^imi, iklrt wirtuxtl iK-m*. nuHftiru hy*UiK.
ptilatr wilh si *hi>n nm [unmin

mtii 1 s*vU% *••<Uh m

. «ylc b u r p
' i .

and
U1111 Ulr.

g
hait* Nut« he •

iicni.
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IML flr^wii m+imim a. mMt phot (I fafl»

bnocii bnff l* < * * * * * *S am); r, frail (01 mm).

. «* iflJt mm). e. I * * of mhn (S w»)

Annual N> I itaiMfck it grow* in oprn
dump plate* htit i* *lw> fond n> M a p Utt,

KI A* * weed ••' > B«K»r*

fa^nvM bm wilhoul •*' <l>r i

. glumes t uc^wUtf bui m«( *»»nc«l li M %Mhet van-

I «HSr mtf-H^tri it I4MT ben

l i • : V) aim 4««J trripit ti :Uu And Aiuif * l u B

Bhu W. »U. Mg- Mh.

111
4' whin/• nn ii bu

L
[>f»jt4iY r*r* llattriwd. »|>tt-

.m k>nf '» wtdr; «•*' '•' Mt

-iiii haul paft Jii<i mu^int *H

I. a>k 0wt. ^ 1 mm kttifc. frdeft. Wn
I; HKBO

IU—id ihr mjttgin, <••

•

SIIIKUI \\ tf.r « % n of pouh but *W> r <qd

I. , 11 W M M ' '<"1 An, A*.

SICIMICI [F. f

Kuttih m. nuiu C. ft. I I ^

fUiuotort «hort. Culm* «Wn*rK tufird.

iiaged m gmencd. 30-75 cm loo^. ' " * " " " lM

dumrlct. K ^ M U U L Leaw* «o culm* roltn «t t<> 1 * 4

MadclcM *l r^iht I<KMC. mbuUr. I'

• n. Up in Ml i in Umn. bran*ti. i4Ut<|<

I ik l h tl dorlopnl bUd<- up»
tnidrth

the
IwulucnU

up io 2 ra Iniif, m*

ipouiuit.

mm loos. ' •

wklc, i f f f i bcown. U u n n

-tMinr ur mutintutr. ± U mm ]<>t»s. t •

.unrm I ii . . VJI>

S-cli i-l mm Utnt, (jUl»
V w k d . with xHix .nuk*. o*w>

0 • K. n.*-0 ^ mm bfOHl. d rnvh •
•JI >>'\U m 4-6 vrftkaJ r i m on f*rlt ' * f C '

Utah Of Mrjh«ol«ureil. «httth nulknt

1'ntrnniil. Open Mrrt pben and «wamp* ^

(hut ihc fptLrlei 4ppr«rjftg ttdooth *rtd ici«(. ; *

111. t.mltuhki
b. ih.mr C(»J mm),
»«h mittmr

l « M I . d, '
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Ai«feiu>/>i «Wfa a. btut at <ulio ("i nun)
ten* b. ta/tenmwm MI»; c. fnui

0.6-0 7 mm Urn*, demxfr w*m. with i ' ' « * •
"I < *-lb on *atli fair; cufan* dourly tufted

. If, i, (,,.,,., ..I ^..1 s.Wri.4. In
Sumatra tw (icihjp* ninhnnf in Ania: Iml Hfh 6

% 199

Hjiirur.i. M.5-0-7 mm
< U/BH dooieJ)

1-20) cm 1

Ugote
Q3-0 .7 runt wklc,

t-\, ihc U»wrM mmli
tnlltvrtir g ({

dimeter, whh (2-> 4 10 < '->ro
BpOwlcU liiMill <>W(Mie**<*l >tp

J-JO mm Jooff. I J - J J mm ww*r. rJu

± I mm

hain on (he mtil<

. ± in

ro*n. ttttuitUir Mill * ihrtti vacra; l « l jprtn,
St.. M>.7mn

n, ± 0.5 i litrij(, U.-4-O.'i mm widr. pale

or slightly A.UI1.. M mi-tfmaiptraila ohtciiJ

i Hi •tipn^tr,

I Gram in wrimpt pi •' • • JC the drying ctlgni

p wmier. In dricd-otil ii«« Rchb, o i i m <m n

jtl »nd in damp holltmri by ilic Ma ilinrc. li |g nut

i wcdjiiij j>Ui»t *ta& a (bund m gnkadsadi

•nd Miiulndct.

|O H d / T c n | , IndvnuUvst i Ban, Cey, Iml: Gj, Kl.

Ki. In.

Ftmbrittytu bt*uml*Uota {Pan bull |f jxtUrutiu

iKovdiMichi Kc4 v i1 dtfhoUma •rtinu <;. B. (J;ntr. turn

Vihl] Kiv. IM

< tUagi .If-nwls Mfted, S-vidcd. ( t .5- ) 7-10 i-2f>> i:m

loogi O.VI .2 mm ihh k. VIMKMII, gLihntut. iejA IJM .ILII*

WH>M:. liM-mbTiiltftli*. I - J t m ItHIg, h i m , i4JW-Cqkjwed

ui bruwn; li^uic J driur fringe uf Uitrrt hain. htiwfrt ffj i

or HMnriiiiK i folded, &5-I mm Wklr. with trvrra] ctpul

Mrrct, It^ln frees , | l i lwinn in t>"i* • -I a*

iht- J |HX. Uwoh* i->l InJ*u 1-1, }un> M ilir hue. tJir

IIMI in lightly mrrtapptng ijn mlltn.

rytttbCMe, rtfelj aintplr at i ouifKHind.

ui iti iiintirt-liki: i luvttiv 1 f*•—441 «mkrtri»; piinury

r»>» V-lu SpQ^eU «>fiuiv dMonf>o»rid to nunxmh

h.

111. Ftmkntifki itgmtHm: 4. whole pUni i2 m ) t
•
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ffcj, 194. Ftmtnitthi. tt,mmi»tUts a, *h»fc plant {V

oblong. d«»rttr M> B *MlowM*ti. aubterrtr
angular, acute-, >rUnw tw« »WM . X-** j 10

mm wWfc, rachilU cktoffanng b unn
v browti : I-I.H mm

0 7-12 mm broad, glabfitut. »wlr* without
iibiruirty tirrwrt. !«W>imm, margtn\ p

cUtr tejth a UMHI mwiu: krri ihwp. gtrrn, 3-mrmL
M>*T» Itat. Wi mm long, I nrv

DNOflttli WHMNQ W DnMGlJNBvOt
I)..VJ^« mm long. 0 4-1)7 mn broad. « U
lotgitiMlinal «»ipr» on rtihrr Bk

Annual. At the rdgr» «il drring piHiU, in t.n

i and r twn OB «and% nwt ban. It
« n d of rkr Arid* Stn»H plan tt mat

i but ihf* b«w n«u with lanKitudi-

ii ur MnaDrr «nd

itieiablg F.

lit.
,( ir.ifw « and iubtn)fj*c»

P|.Rj. S l l p Ut. UMWO..

(VW .tkc):

.

l

b ltout half *» kHift a* tbc tulmv

.wrfttcml bni
Tram UMHTUT ihin to twrti)fip(iif( the trifl«M(nrco«
IOTRM up iti 4«m k«OK Irit lmnrrtKT rompoumt. 1« -

with Hunt *jnkrlriv SpikcVt* **\uu\. * IWIMIR J * H

tmrw, *i itwl. fewflowrrrd. +-5 mm

* 1 mn> nfiw* in J ram, ihmh

m m

rnnatr, 1.7—4
llabnwc t»»in with in)

8*HMT«
••w<jn Khofth- hair

iih corner «dc^ obrnwrid to obkmf
. ^ - « . . N I • fon tot*. 0-MJ.7 tn> .rlk*fl«h

«*n. warn. fmd> tnwwnrtr b»"i *
• I Fit . t«H »l

M. Kt. Kg, M!

1

focr«tis i-
S

m

Kui. .,tt:.i ..i tLtw- "

i Cutni*.Vmrh tuftrd. qtuiti

it P*wK •!, (IUM IO ) mm)
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fTrn/Hcl l . J*am itlm, Bin. ( « » Ind.

An, Ap. As, Hp. KJ. Ki. M | Mb, Nf, l'i Sk. Tn. Wb.

ik-11001

riwtoiiljfci WM^MUIIIJ Kunth 11 tonntfiens Thw.<>
M w . Jbau»M«tr( IV t bike]: Fig. IVi
amptamitij tun Cttfatt IWIIIWWll. 1-1 ri mm

U ihr d.ji. U A *)ir;iih'. i«tiiMilt-d on ibc hark or
' kcrlcd; iraJ liUdn lumtw, I--! nun W1(U\ ihr

line octet mnrtimci mmii ntlinvil, tnftott
01 iiru/K vi«; jjlinnr* br^rr. (Z.2-) t,S-'.\ mm
t 2 mm vtde; •niben * U mm '<•»«: »»vlc

mm U»"K' " « l MiitHkili, larRrr, 1 -1 .2 men

±0 . 7 mm * i '

PermiHal. In wn y-iiwl-inri*, mramp*, ringing
Ukr nsrgint; oAca donlmni and Forming

i luinp*.

i iii-ii s Aftka, MKii|p**r and irapkal AaU:
Ind ISOO tSOOm

. IS7

tniiHiili

tnlm% rlrnvk lufird, rrrct.
nidi in diameter, W

YSMC. ol i iilm l»L»«lrli-»*. ru\|v
>'l.«lr» Ibi. nr^rh IU Wtng u thr iiilmv I-IT.

Ft m&riUi tit f&mttMM

b, h*»lc (4 mm);., ***** ' >n" *"h " £ T T
„,., -Ml mm

dm u " J 1 "pan. 20-90 I

one* hbdrk«i; Ifcule a (fan* M*HF
bUJe* Hit bHow. beoM^BI * OM
up, l-M .IK. J-ftnwJ «"**• Bhtaw*

loMlucnl hnwi 2-4. mart) MM
piriR ihr mil... '»" l " w l t ' - * CB

liui . , ufH|»lrs,h compouod, l « « « »»
primwi "iri fbi lcwd. i«|> •" 7 <m Ion*. Sp
taiy ,̂,,1 luualtj *.«r>r rluOmd. ot^rtijf^

i. »• Imiwit, S-B uttti

n,!, ... rruii China

• 1 ft mm bnwd. *horOt ha- d" wh.'

WUbottl mnrt. nwq|in> '
. . ^t irrwl SumeH ^ S t > u '

dl * d 0.7-1 mm
. 0.IMV.7 mm br««J. *»ny or rmth « " « * • * « *

rtee BeMi but .t »•

** OB

hmk JIMI on «illumed <* rftawW

PIC 137, Ftmtnttftu
[2mml i .

• I I M)|

ii i. whiilc pbni fl i
mm) t. Am Y I I I I V d, kntV»

(1 mnl:f . nu< <••
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wide, *tiff. 7- to I.ViKTvctl. M ur» gbfarom, roarfjm u

eneri tuid tni'»>itt 'lii-nmhoiit inviitiKTal \VMI% 2 ^3),

IHH m*»i'i|»iHI|t! <'"* tntl«*r*rrw<- teflon - (!•«•

pon urnhrMilc. *««th 10-2S tpil.

MJII< ,1 S)>ik«lrti wiliuiv I»I in pain, narnmrly ovokt-

t LlifHoid. M 5 intn nthcalv, becfiminfj up u>

8 mm 1>Hin m Irmi. 1-12 II I I I I wiftr, 6- u» 8-flnwrrcd,

mm bfwr i . eODttplcaotalj .m^iUf hciuutr ui 0M

itiicirni LrrU GtMBMH m/n*hr <**4ir, I H-2 mm

'imn, ^lif>miiv acute, tidei WUIMHU nrnrt ,

mi». (Mcutretu, *rnr prrtniinrtit.

3>ncntd but *ppraring l-nencd Suunrn*

mfie bate pyramids

CVKtACI \i

«»buvi>«l. 0,6-0.7 mm kiftg. * . . t\<*m,

yrlkw. vrrtkalh; %ndgr«)l v TtK uiptutt.

UIMI SewHtaJh wrt pltcn, nanhn, UMUI1\ on

•

MI H Brown I* glomtmtm Nro,
i fUHh. t •^fcrtmi Nrn|: h.«. 138

*h«m ( iilini rirntrK titUrti. Hattrnrti 10

Vtidcd or %atnriMc*. Ift-Mi on hm^ t-2 mm

IJt.

itmt.4, iH«

tw4r pluil wtih

f aunt.

fn i hrctwn;

.bl iWlhr is M

thwtcr (tun ilx ,nl

l l ir trMTginv ^y ^

th-

hxttr io vrn drnar. mcnnimr* «Jmo*< i>

primar* r*y» S-H ^ mn •» <•>

*ng M» mm to«l|

(Humr*

, nlum mK(h. nm \<m^

R l> bttiwn P

• •Hit mwgmv krr) m

. M M | -S M*fr* BM '•• I . . i ^ l "

V»wtr.l

<V9 mm \o»%. < '' ' "

(•• . I**"1 1

l i l 'Mtvum! i.yw*. rî >

and m». Inland U Ri

and

*prirtK« h i

•

X liwl, l*«t An. -*p
KJl K i J

f I *

in-fM-rtvf|. ( *

UHlt* flit. S-I6r«i km«.
XUl*ou< «r«brh) Bl up L

to ImnMi l-S-5 -|J|
lax. "^

• iv pni

i brown-

(run

•

ihr «vt*- Nut*

u 0 mm htmttt <u

•. l . - w

V On*trr

h i

F i i In
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hmbrutrti, didtotuma (UnMMtM) Vah) I

( m ) KuUnihal /•' unrfa Srr* & * ? «

fextba4l|:Flg. |S9
RbJtofon "-i> *h..n and w**wl* • >•

tufted. .Wn^iilif. itoueMd hctw the inflon

<5~J |o_73 (-100) CW hMBff, 1-2-5 <'">' iH'rad. Mwoih

or with i r * 1I . I I I . i l %lw*ih» IIKHC. membrtoou*.

'"•nmtpmcd. pen B '"" " " ' M'"'""1* h « u f c *
d m * fringe- trf »hon IM. .» . W*lr* Hjf .« aomeiime*

M l J-) |»^0 I *0) M » ' ' ' -" "
or «f«™:h pd l p fk l *( l h f

lt acumiiuir *( ap*"» '"
not uwamyytoi the toflor «*

S-S (-18). «r-

• Wl mm long.

T «y

" •

(8 I
nun wfcfc * •< * - tururcaut.

aen« -"

mm long,

( ikla

Sivlt i fbl ..'• It II " s-L.Ti mm king, hahy dbave, 1MM-

twtillon. Kut> Imi'ii- I lo lifu4<IK obova

0.7-1 U BUB it-itK. "••<• i DUB broad wfcb US loogiui>

din.ii u n n til hui i/i.iir.il cdfa (qppeiriag on

rilhrr \MC, {tli*u*tiinK white <•> *)( .iw-mlnured *»t lardy

lt « ipt idhliJt-ml, 0 I if L* nun I I I I I^ .ui<l *Uic

<w run-Is <iniiii»t. A st i-> wt<lr*|>irvd and

imuii VJH i [• • Ir H I>v nn mram oooflned lo wd

Kb HIKI it ' weed *'l • nidi iinni I mi it K ,IIH> gxrto in

vttuonnNv iriiimt.in in «nd

tnM id*. h« and in rk r n>kU- The rouU arr
U.P<IP i n . I t i \ u t e r i xt It in^rjr . m i l !••< n u k i n g m a t t . I t

> IUKIIIV |M>tsTnorphii' ipr^ir«. VHTKHW botaowu hne

gnbed "•nn <»f the died J V ' " 1 1 1 " " <• •

ipecUrfl vihti- othrn haw ilrKrihcd t h a i .«N nib-

ire «o m

[ibnn I trrl •< il bcitn la lump Ib» MI (n^cthn Within

ilt>' I IMVC, howgref, kr|>t /• t tmaM-

tnttt, / htrtuhfotta, t jmi»\quam« and A i^mmlm* 41

WftJi Jir HJM-( to« tw-i J I I W thrv * w n lu be mute

than ilir <ith>

|(0) Irn it lrhj rrnpkal tad wutn

ir^Kini. Of 1 Mr world: Ran. Klin. Bur, G*J, I ml *

I'jk: An, Ap. Ar. I l , 111. (.|. f-.. M|i. |k, Kl ki. 11 Mg.

Mh M f i . M | ) . \ K . l ' | . ^ I" I ^ I ^ W b O l S ( J 0

jt, vhiilr (dun.

( I • ' • "

^ C. a Clarke f ig. !-«>
Culmi tiiitrd, very «)f nrlrt, M ribbed. (-21

5-13 6 > lujnrtrr. 1
i. l iuiiuli'. inr inbi jiiinn, |.uiLi<Ul^Ti-y.

thr knrtrr omn b lx l rk» or with rcdurtrf htutnt. Ugulc

abRott bfcdi •, W (-10) em lon«, 0.1
vittlr, iontr«HrMt nabrid ImmhiCTml IHJ»U l-fi, Irr

qurnil) uwrtDpfMnR Uw BtBomoODBl, the km«rw up

ID 2 cm long. InflotrtCf I ilhr «mplr with onr

mule and 2-10 tulknl (pkrlrti or occiikmalK \

pound, at umrntmu,** 1 *\\t\ alrmnt howMikr.

\wr tubgkibuc lu ublona;. *|uafT<mr. vtrv

injuv ilir*.tn-<l. |>JU- ({ir. Kin td*^. 1-5 mm in

dunx-iri (•tm»( t mrmlwjuKHU. UninJjw. nf>u>2 mm

—, ÎdtifiMJt. wW hydiliiK1 ami (p^atuirty 1- in

icned ttr WIOHMJI a o v r i brrl «trung. i^cni, I-

ui 1 tin iiiin jn awn; awn r r t tmol . MJ< HJ I mm

•ruUxt. toam ! Mvk» i-cfcHt. fttnbrj«t«

pubrwrnL Nm* wlMrrrir. tulirylindnol 10

rd l™u thr 1*Irt «hnoM

mm mm in
• • >

•fM

. tlutvihaprtj uuqtrmrth* im ihr «klr*.

Annual Found on muddy <ir undy lake or

klwwr*. uirf baftk*. M mstittn and in

1 pUrri.

I U ' I'm). CM*I Wixl*i ttnjw*: ftjn* lltir.IVy, htd.

Kl. Kl. MR. Mh. Rj. Tn. I p. Ai knr
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iperlrt) btit jjun.il with fibuHii KHJIV | < J 1 ' '

1-3 mm *ni ana w«l»-: n l l l i n r 1 1 ****"?

f—23) mm long, rmitutrh jpt<nUtr ]ii*t

(0 Ten- Hd| S£ Aw Bur. IIMI An

»»»

ainrueui) Vthl: rig. 1-11

»hf»tih empiog I »lim tultrd.

sm,iic. ibid »-« (-100) rra h«ttf- I

• U i lr4*»lHBBiwdaMluir;«hntri»di

•MbetylM 'ddhh-bcown.
I mrtnKniNiw ffUn«^dottcd iuurr H*iUr * ( l '

^r of ihtw tuun; bt*tlr» o* uubnr Inrtr* • * • «

-«n thr ctibiHs n«wt. f * 1 lt i l f

Wn|{lrtt Kahnd ̂  mp. up en Ifl/m Urn*. 0.^-1 '• "»«'

wide. tfco«c ol the Mrrilr HVOOU moch kMlfO

IrrtQlucnl brwt* 2arS, u«talh t»nt .mttoppKiK «lir

indwrKcncr. InlhimcrfKC «m|4r or ml

tutullt omirjxirri and inmrtiinrt bead-'I • "^^T
ran n*iirit*ii -|. i.. 23 cm ton*. Spikekt* tnmiK «**

dull btonn, S-10 mm long. 15-4 mm » i n r *

Hibchatucroiu. matr tit ctbloof, obtiHr. ^P1*"

Fie. 144.

h. if*krl«i (1 nun

i,, DM]

I; I,

M r u M v 4 - * * * IW--* fcr lct F«. I

Rhuomr Jthvur rnc»u rilmntt. «uJm» tutlU'

rigid. * utrh 4- «r S^ugW-d. IU-3& cm hmg.

mm widr. the baar ckithcd wah I or X ahtMV

blarlrH thrachft \rji ttw-jMhi oliiidikjl; 'iftdn ihr tu .

leaf bhdts fbl, rather rigjkt cunrd, km lhan haW;

«• the i uittM, 1-5 nun wwlr. ahrupiK m I I I I I I I IMI I

««hrifl tutrwmV the tip. lnvc4%Mi«l he J H * 3 • w 4.

lldrracrwr. the tutor* up

bag I til i r ram pound, nvry lorwr,

trvrral ID nun? tpikrJcu SpkrlrU i < lan-

imngh lUtirnrd, H- tu I S-tLnwrmi. 4-6 mm

bog; t 15 mm widr (*IIMIM-« m ".' N M V ihuiK i

floii< Jlhn

thr «pc», I "• JIMII !•-1... mm broad,

gbbrrHi*. with u n w hnair nv fu d n n w
krrl «hv)> Sumntt I In Saiigtrrt V Irlt KJafe
row. KfV NHT aaaî ip [inamiat mginai mm h thortrt
thaniBc awW *»•• 1 Mi«fa<l ^ali wn aaVa

and in AIM)

• a a R l l ••••' i , h | u l r i 2 m m i • )
1 <̂ afW" 11 a"4aaft; f» I n H f ILur M i l I.



CYPERACEAE

ie.1 -hi own3-4.5 mm long, 2.5-3 mm wide,
without nerves and rikordj bafcyai ti><- >'pt><< edge, the
apical pan apprcMed-paUrvleu wfea h!
baki M rarely lubglabrom; kc.i obwure.
i-n.-m-.i Stamen S. SqrlM Bid W e * . * ;l • " •
denaeJ) hairy. Nuts bkenves, MMIIIRIV Battened,
obovate III iilkmf mMt 1-1.3 mm bog, <>.7-l M
broad, smooth, m»w uutuuniii la brown, ibardi

H untile! Af lu J M B B M i i r t j i nl marsh> pi...

«.th wii.lv CM . l.msh Mtt. H mav gr«.v, standing m

riiaBon ma rod li wnwilnwi Bound to ********
iMt) m-.u the an rhe piiwHi in Bailiff ofiheuppa
lull oi the ftemet it .< m««t daiftoaili i haw m it !•
dote io / .ir^nrui Kunti* i.ui ii dttaguiahed by nc
reduced lr.it btadfli

ilivp i.ni PamrapkBGef, l"<t. il.>k: \n,.\p. iw.iJj.

Go. Kl. K«. I k, Mh. f, R). I... I p. Up, « * • M W

%. 130

' » •

L i k e / ; «,-»(..•«/«* but niiHfoi'v l « l « ( « ! • • • (»-)

10-S0ca long); leal ibaadMi tubular, op m ^<»« 1(»»R:

cauHne leaves whhoai bhdea <•• bhdei minuw; style

l.lining

Animal In *c i nr swampy places, n u i !).inks. edges

ol lakes .ind i»» ftekk.

\U-in. Bengal, Myanmai ..»<! sK/\sia: Ban;1

llur. lad: An, A*. 0-700m

ttrnfrrwMu Mr»h/o/ia l (kwtodarajahKBg. I
l.ikr / btsumMlnl,, hut OllOM Wded ami

(•.it riieadM and btodei <u.du-.i ta b i W j bain; l e a m

•mi. h ihorto than the < a i m I M « • » '«•»>!. <>+-<>-« f'1111

Hide); involtnr.il hrai-ln muth UnMiri than the

mu,,i,-s. i|,s batrj throufbout; ghmei dbjbtl)

longer (± 2 mm loaf) and iridi •» wogei nucra
(0.3-0.4 mm Inun); nut! lUghU) bufei M) 7-0.8 mm
lontf. 0.6-0.7 nun wiiict. jfcttowUt-brown, «itl« 15-20
loii^ini.iui.ii Mripei on * •'<(| (•

Annual. In scuonaD) M-M>*1< <t ]>l"

l O T e n / H . i ' • I IMI Kt [Mali | i |Wtni Dtarkt) .KU

Fhmbrutyti* UtUwhi f ...•,.(•. h.miI [/• • l i m n aUCt, BOB

, i , , , i lottrnal ol dM Arnold

^rborttua Hi I <-'

QtdnM .IUMMH limn iii<- -«MK >>I btaded kawes, deaad)

tufted.erect, 10-40 (-100) timall. i-:t > thkkbeiow,
ii.ttirii.-<t. Mded vMth t ' • I ' " ! 1 ••<!«<"*. wMJoth, iloihed

at IMM wui, I or 5 bladelw riMBthi iv.<v.ii leave* («

tcawiofMrnlr riMOM) wnh dwadu HO i m long, ti»

Miut.ii M.I«- splitting .««ti»- < nka I R M M ; Hguh

bbdei equkani btfBMra% Bamwirri, 10-80 cm la

1-4 a m WHII . M M \ .»* bag M <" eaceedtag ti»- culm.

i. utc tip c uim |iMM-Mnliu«-d to hlade-

riirmrtu laaTaHy Batasned with a sharp
edge, brownish, the o i i l i i r obUqud) li tint ate,

li\ahnc on the m.unin. gndttaBj tapering BBDVC n>
tuiMlrlikf clongadon up to III mm l<m^, tin1 oppcnnoM

.ih (S-) ti—12 (-18) t in long, the lowest ,%tale-like.
bnca - ' - 1 . fiRid, brisilc-ltkc. ocM rwfitnppang

inlloresccnce. Inlloreaoence cna>pwmd Spikekn

<i- î.ii>ui;H io globular, <!.'>-> 8-8 (-6) naj long,

1.5-3 mm in diameter, ruatj brown, denoe^ maty-

flowered, (i l i imr* Itroa.lK ovale, 1-1.3 in in IOIIK.

O.CWl B mm wide. bClMotlliprili. ObtOM .it ajM'X. incmbia-

oout, reddtah-brown, the ride* with whin- byiHn*

iihoiii nerves; bed I- <>r :Vnervefl, ending

!ii«- .n«-v I"" Sertflc glume*) Stanwai I. Btjnet

, ft,03-0.7 mill lotij;. ^lalitrins; Mvlc DBK pvKtmidal.

isKl.il. obovoid to broadly obovoid, 0.6-0.8 mm
R 0.4-0.,"'nun Wide, » tc.iiti-vclliiw. [lie MI I !

tparvh w;irn p.ntu nlatl\ 00 the rfnga
Annual, bieanbtl <» perhaps •omctlmei perennial

Found in wci places, ai the edgd -it drjteg pooU. in
rice liel.N. along MITJMIS and ai th<- edget of pin.l>.
Often very abundant and lotallv dominant In main

FtC. H I . A IMMI IM" •OWOtl *• OBM nl plant (1 cm I with
lT.lll^^.lM MM ii.-u r.i leal \AM\C I I . mall

m l l o M v MM t ( l O l ) Wkfe B O B M O M MH t i ' i n i.t « u l tn «it.

, y l t r l f i il BOB] <l ii»»t (0 Bi
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Indian SarlKb work* (hit ipetiei brar* the
lutfta: I urn, ihnr i .Mr MM < •'i ifidrni thai

Mv
i* thai ll » coiiniiMii in ihr tmitli white
t mikttam u common in lite n«>rfh (t h

/ wuhMiM ht. tpikrlru gtdtMMT: i tiltn
2-*mjt«l: leal thru ha flat; leaf blades tl.ii,

titrm. tttituHti pitifiiiiwiii fiiniftb

(O. tm nnial or perennial ' Irn Hrl). Iropn A\
warm unqmaM irgkHM of the WttrlH: Bhu. Bui.
Iml. Ni-p. Pak: Ap. A*. K! I •; 11|> |t. M. Kl, M({.
Mp. K*. <>rr Pj. RJ, Sk. Tn. 1 p. V, «n.

P ma M»
IF. v<m Mtu-ll. i * K C lu i r

i R l«*t, > AtihiflnMi

Riw - huhei nr. wnw«v <F. *nn Miirllrr)

•

like F ampimnMt* but anniul: tulnu HV-'V) i n> tt>«|{'
«p>ibrl«t> \T IV unalt (the untdlnt in the (CfM
2—4 mm bog. * 1 mm wide; glupm i I mm long
< M lutling the i iHf>: ntvle O.S-O.7S mm long; mil
iniintirh warii, O.S-(J.'> nun lOOg, <f *••*»! mm lK<ud

i i >prn H w u u h b« ihr * r j . akmg :
nurgtni JIHI HI ' « . Ii h wrmr|iio« irmfuirtl
with F. wwrfnwu in Iftdun FVx^i i 1 -rt k

.r. I haw teen malrtul otiK Irfim
htra.

.

< I i nn V«hl [fFim+rutykt mMmnm
ttrtt (Vahlt Kunilij H»«

Khuomrt vrn »h<»ri.
fn*m Ibr « i h ol blfdr

1V70 < lit uit. I M . 7 mm (hh

ih*d Jtl

fthnni* Culm*

ftaul tr#»r« (or I r m * of rtrrilr ibutHs) with
the»ih« 1-7 rm Umg, the vrntnl wfe ^ilHtm^ w the

pom; ti|tule ibirni; Miidr* *>*»-

n (.m^. I ' ^ m m wMe, W l . M U.OK

IH>K ihr < tilm Culm trMCi rediMi
khruh*. thraih* cMhtrrrv. (MU- grerfl IO
umt, ihr vrnii*! »• MM- Add pair

thr onlitf oMiqueh truncate,
on thr ni^Kiii. tltr u|i|)crin4Hi «hraih H-1N t
ihr ki«. .ir<*l briMTb V
bti%iH»kr. i thr

if, ru«t> iMimn. deni*!?
20> in -UM1««cn nun o»<r, II H nm kmt.
OH- I mm <*Mtr, lita«Mh4qirtl. niunded <•« mi*n«v*«e-

ot

•idrrf.

p>
obnvoid. (0 M
i frxrn-% • i : , r VTJI IV

Annual a bkmtal >-»n..t n>»ripbc
the cdfm tif drfinf poot Arid*, akmg

b and roaKfak CHlro wr abunrbni and
dMnnum Often Hukukrn [or > h—•fc'i'hi— p

'r, < uhm 5-or fr*nnkd. Wl ''"
ntindrkjl: leaf bUdo prneiu OH upf>rt lfac*rh* W»
• irwnuied donmcftiral; ihr k i l n Irfi tn thr rarhiil*
tivtr the fall ol the xlwnn «rr brnn, lattceoUw «J«l
vet> i itnfptf iHHiL

(© ot btrnntaJ fet »* * •""'
NAunnilU, tutunili/ni in hwi: . .» . . . . I l '"1

\... U,,UI' Hp, KJ, Ki. MK. Mh. Mjp, Kl- »•

fr<rr <•- FIR. >

s. btoadly i m l d A t r n M . 3-4 mm M>
. 0 Wi.7 mm irt«Jri out. mih

I • • '

n

I. Ml
41

h)<a<t. (I
It mm*.
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Pr.r ..1. CNW in t»»mp Modj I'"-"- ;

bottom „ , fern* m a n W* i l" t 1 ;il*° " l i n t

*4tlL.lllui

[Ten/Hell WJIIII JIHI tropical A»i» ««i

Itul: An, \v Mt-. In (1

N. I Bwnan. 4W«r
F. moMtfwApu (Ijunacm) Hawkarll- *

» ulnurirruch tufted. B 10 (-OT) on tea* O6-1 mm

in diuiM d ami haitirnrd ..t bMC. llrxutiu*.

ikfee.l v,1(|,,i Ln i ibemihi penbiriu. t...l.- grey »

dark bnmii. "i i , n wfch « M"""u* k c i U : h K " ' " 4 b s r " t

Icitr 1)1- bitt with o»ualh taroBw inaruni*.
*\h .,un,. IMH ... kM| H ih< "iin.v up i- -|> "• '

I ho] llw...IK 1, ~ up U 1 IBM i « B [ ) l"111" t j i t K < l f U

1-S, nrt n«l uwii-ipr'-K tbe inflofe*reri«.

inOomcMwc ..t I .»r rardy ^, ir.m»n»i ipikri*t*.

Spifc ,.i in obloof, w»w*»n»« w«

Baocaol b«*low. !^IS mm kxt|( *i Kitheri*. b«otnJ

up i.. 30 mm Ion* iti fniii; S-li mm wuli- Utimrt li

cnpodt. be fag «P*»* « « •

.ate. 4-5 mm lOTfl, * 4 J '

i t i m - t i k i ! M , I , . | i . . l . - . W i « h . . . . i m - .

S X w S s o

bQU lopvrifc«Tn.

I VL' mm «i<lr. |Mi

cowfrfi ttibemiUw nteepl on

..i wuli .i *npc up ["'> 5 n»n ki

with ihon rttbonc x mwooo MM!

* > l

. e K c i t u

12 mm kmg, d ibaw.

WW b
g

tbun nanfe Intmdwwl I

t l rh l . P«nBTOp»a "-«<•. HI.-
| K. Mh. Mp. I'l. Kl. T.

<« ISOOm

^ ^ J|»u*• Hm (Rrtiiw) Vihl- H* 141

inn. d, wnceoM, 4-40 (-«»! an 1"

i n dtaacia • • " l U ' ^ : ' ! a l J

,h. brw*a Hgak • nm

E.cilhri n ir. *I I .HI

or ilkghlH iMrtiofiftmit 11 >lkt*

lnj; I tcnateal or pieudnlitrnl

qrfkelet with • »»* ' »* * »lkcd b>

•fKl leu wliuo. ow*d*lHp^i« '"

,,,... k » | .'-4 mm teldr, |«k btrmn.
i.lntm-i lanceakM bi..n^«jc«-, <*bHMr. I-S mm

king. 0.V-1 •intm lmu«i, ihin. M IV I *<nh<Mi>

grr\ mil, i blflMI tiitur i»r« *«

144. fiaJntnlri nuata: li whole plrni 11 i B

(1 unit, i i (I IMB] H p*hmtii#t all {Ami

| | rra); c. «p*trkt (t mm); f. RIIIIIW (0.1 mffll; R. Ir.m

(<>..•> mml «i ih u iH i t r

ramLIDIUIC. alt oihrf ((lumn «WMNM OttH n»

i03-lmml(Mff>JM«fl, taAry, nn

^ loof M tbe in ! " Nun h

jMiitrly aiigh-d, itblnngnhmjoM 'i•'-i - I'int long,

OLS-OJ mm wdr, RTT* «»T htw ki*h-bfo«m, ihr

i^hth Mttqr. Hiih 1 "V' MMKJII «iipc» on

MOeorm

1 MMIJIK i.>ii.inn*lriiM tn(i» Found »t itui

hf•!)• >v.x. i lmht t on ultnr mwl rif und>

• ..4.( I )kr R .ffcnw^whKh h» I « 2

.1. glume* with *rvri4l nrnn and * BSD

I(C Hell

Kt.Mh. In

Bu?C«y.tad

prnkiM/mma Rent U

iiKi» mil . i s Imltrtl: fin. I

Cuktu drnfch difti <l .JH«»rh(Sr«*df<L **—S*J tm

0.5-J | MB itidr, wnootli, ^Uucout irrrrii I*awn X-5.

luul; ihrsih^ 1-10 cm hrtig. bewe, atenfannoia, with

n i l hair* mi the nuuipiiv 1«ul< 7 mm long,

te. h W « llMWnfd ^tKtr.l h..ll m ihrec



146 < VTKKA4 f vt

Re,
b. «Junw

a, dire*
O.» mm, ft

11 nun).

f
41) .1

quarter* tlw trnftlh I ulm*. 0.7-IS mm wktr,
gtabfou*. KbuccMN *trnt, Midrlrnh contnrwd at the
•Otmctiir *p**- Inwdmnil bract* 1-1. Ihr tmr« lr*f-
hkr. owfwypiny thr mflorr«r*m(e lnflomr<

or cMnfwuml. cwrybow; priOMiy iavi Ip f p y
Sptkrfeu onld to tm*W*p«o*ii «-.

J 8
wtwvlh ptibrMriK: IM hilU rl'ini(,*im>j in friin > -
mem In irnwn, *mr la bnndK matt*, whatuir to tulv

I S-'Zl aa IIM|, tt.A-t.4 wia brawl, whnllt
i tb4i Ikatrv drrp nm bn^

ll»r Mtlr V

> 8^9t MM u* hr i [̂c»n it crib wi «nbe» hut.

AnnukL Al (hr H||BI "f ditiitit pwrfk m i> •
ID wt fhabn, often found in «onr mantic* and oprn

K I, N.M*ih«ni IIHII* and Ind

Kiittlh
}>'. MMTIII. F

I ...

writr UitrrtiUur acalrt. i WfCtb
POM t*i> dw rln^.iw. (4-t ^^ngttfl. wing*^ **

l-S mm In dta»<

ihrath*. ttw Un ii*-*<tu M;»lc4ik*. o o i r to
; th- uibuUf. hcriwcrom, up »'

brn«m. b ijC"

bract» 2-V bncrvUtr, up to 7 cm *W
inn the influfr*. a «i|« r1..nK^rt1

• remned. wttnoui p>iin^ Inflo a

corynbcMK-. too*. BM Spil.
or «ntnr<»li *IW orakl tu

mm I,. u g
(•liimn mrnbrmnimt. OMH <•'

muooni ..1 lutiR. t 1 I Hi fwxwH. gl*t»"tlv

the «ida n m r l n , w».m.U. ««h hv^Unc m«ni"«* l h c

mlkon nl tW Cttlat tU»M) r, tfttUlM < \ *><

t. ̂ i r ir« 11 W
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CVPERM y W

back trddi<h4rown. J-wincrl; krcl rtubnjj jniiwwh.."

1* !.m ||M ..... v Sumcn*(2» 5. Styl" Vang'"* *•«''"

• Imm to* it'-'l" N l"» ^*kfc(1 ' '" iMrt<ll<!
OL8-1 inn. l...lfc'. " •>"•? nun broad, unootb or ifightl)
wvtv epIdeRMd - etti *t> *»»15 vrnkaJ row, * h m r f i «
bnmnith. ibortl) iaA«d

I In u. t ..jK-d p U n . mar»b«. **«up* anrt
Common it high diiiudrv Rather tim.bi

i-. r n»jki//d liui .s . l...i •> by having darkrr
H>ik<-|,iv jiipubr Irt rr«0ll wl (t»n, keeled ulumrvitK
tliRbth M « r r ghrtta, ihr numbrr of .umen. and th«-
m»rkiiigi<>l ilir nut

|Ten/(Hd) | 1 »>'t Bl A»i* B»r- l | l tJ M^
900-.

i^h.a fNt")

p :

like tubu,: M ^ - J M h«i .aim* imiallv b*hy;
K I '. -<i* tnm lonR; gtttinei 2-V3 mm long.

ilben * 1-5 nim
Itovoid, I -1,2 mm king.

Found In ^ " l l 1** **"' mi»r»hc« but not

147

p

(Ten?/Hcl) Endei Sri
•in.l In. tl-^HH) m.

HOOD

I India-

moWrniwr NeeC Hg. 147
.w.ujbtH i libra M (h llaticticd,

k*f triadci R« wilh lomelinw* incurted m»rjpn»,
*-5 mm wiflr. kmeM uivnlmivl btVCU •» l « l | •'

r twplM (t.r inflorea cm « v&etea *-T (-12) »»»
IM,,«. -J .•', mm wfck;

3-2.7 mm Jong, t l 3 nun
fl«, 2-cleft, g labmi i * •«

vrx, Mrak-cnltMtTcd t o j p y

noTbkei Mt

f in . tHel sKA^tflUii !mi,s--il..u Mgr

r (Rrtxiutl V»hl

Roxburgh 1 Fin. 147
i , .l̂ itr

dlan.. u
Ltfai nembranoiM. fril*«iih ">

•trnrr; Hyitr r A , .-i
o r inn.l lrd, nn>ul l h l

, 5-JB rm Itmn. 0.6-1
Num. Kabrtd luwwdi i l * *
plnu IMtun I •

I i. ..i hi. MM

li.ti I .......n.i

t .« I pcdtalCkd

B pr«m, I

"'

uh <.i wtab

thr t

l<>. fimfcrti/Wit I.-VTTIM L biM <»< [>l»nt ( I i

I. HilUttrtictur c.' imi.. M. i lr l. i j? mmt. «l. (nut (I mm)

will) mribfiC pHten lii.wn / nkar*wi4n. r. trtutlc plant
• 1 itn); r. tpilrki r* mm|; K, fruit (I nua) ««h MIII

(uurrn (bnct).

m wh|[lorKMe. 4-8 mm long 'i jntlicm. extc nding tu
\b nun htitR in Ihiil, W mm wide Gllimea
bnudh .lU.rl.H ril.t ObtUK, 13*4 tilth l"U£.
V5.fi tnm rtroad, gtrfWTIi (MIB I»H»WU. wnn ran)
ncrvr* MIIM 1I bctomc In* dktinci lowwll itu ed|

r, Icr i inilivtim I MAIIK in J. Mi

.«l>»?vr, flai, Mk Uiw pyramidal. Nm»

bKc>iiv> << I ! * I I C I I M I . I VI H mm IOIIR. 1-1.2

wide, wKuiih In amin^ Urmii -»i matuhiv. wiKw»th ami

glony, thr Htrfhca tint-h w i i i i r . r r m u b l c , »iipr

\\.%A\.h mm kmf,
VmuijJ IM Uwxi-lnwd pnrnnuJ. In wei uriw pUcrs,

rtuitlirt, irMOfulh1 inundaiH arm. n*i tlir luttU ..(

ponds, itraaBU and in roadtktr drain*. S(»
fiMfiul In ri mil

fbnM • < lixrd tuii. J.ikr h pttjtrttkmdn *»lmh lut

ilw mil.

i I Id) I I Htpiral Axi* JIMI AuMcilta. '

Hu*r«) in N \i> I ml. I'ak An, Av Hli

C*. Hp. kl. K. Ml. M.i. MB. Mp. Pjr Rjt L'p. Wb.
0-3000 IB.
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himhritr\lu iirffnoiM kumti [f. frrmgmiu

Kunih) K. t fej: f |g. 148

Ukr A*, fnrutfrvii IMH I .lulinr Icttti p

)c» griff, Uat, 1HKI (-55) cm long. 13-1 mm H

with *fttnc4lkr i m b on margin 4nd major rib*; Umrt

i\**ut*» mA fBVKQ&rtuini

wtlh hUwlrv ilir lea/ «h»lh» pilaw p

the top; inlkw< prrading *Jid n.

; b o n l imofurnri ltcwt .u lufig «t of iraulh < i

tupping the wtUxr*. m Umg;

IOWK glumr* ixi> tiri>Hlh OMME.

with n the upp htaadlv

nbovntr tu otbiruUf, 1-2 mm U*m, I—U mm wttlr

IVrrnnul or inniul. Groin on the dninj( cdyt* of

[MKiItand taoLf, along ttiranu ami m m , in K I I V K

JTTM aif Arid*. It b i<

n»hrdi»tMi. i ii. India.

r«n/(Hd MI

I D.I < .| Ki \<lr K|. Tu Up.
• rid:

m In

(IU>
Gahnsd
lurlri,

VaU ^ OMfa

w r n i f\'*hlM k..-..iin*]'

• d. 2-S0 tra km^ i, in

hi \ h

"• imtmt II mm) .1 •1 ;

b.liuror ((!*<«):<

fanwrnbh. hwnr. NfuJ'
lo lArmhioft up lo I
brwi*.4

n*otd to tubgh^
7 mm Ion*, t S mm widr.

pUf«l it nttttl-

• up

ippeai

M ,« hak<

t mm kmg. p ". p»»»j

mihtwi Df fm. nurv *d«tr w«

M I :» mm I

T* l k > > >

hjwr with Vt«n. *»U v <

D Ihr nul And covrftnn

ten *>4 H Nut* Iwinitr i . ithimt'

mm mefcr. khlninf. irwiifNtf

7 I H V iTimil*.

inundated «rr*t «bdtn of d

•od Ukr». aha «tun| r*!>*«*» and t««d* «'*'» >n

hrkU Ii <i(«ra »«Jtm» * «k«rd •

r*» And rth»l . |

fuwrd «• .ii««itt U I I il hi t k**»K

•

Hui. I i '

th*
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1 ik< £ pobtnrhtdn hut culnii al- '<

Himm.il ••pikftrt Withotll ni%c1inr.il fanCSK Dftlltt

abicui; Kluino ihonlj Iml li.-nn. iK imi. i-maic;

Migmitt milch th<irtrr ilun Ac *nU\ BMMwIh ± IS lonjf,-

lluilm.il Itrlpflton rilhri litre.

Perennial« periMpi .«i*« amwal AIMIIB; Ufc<- »tioir«
Kttd in Fimpt

rco/Mri) findte, TVII—rt~i Indochina and
di iv.ui Bur, IwkAi, I p

t^f M^ K Brtmn 1/.
feftfcmapiBoeckd I!W

( .s lufted, 10-40 (-60| « m km. map *fck,
i M I .U - I Iwmkrt n I iriif"J '• toeedto

- :> '•• brown <» | 'h *

«-ni «f nhnw^ikr. Inflort*

i irii i iut.il N MI«I . - I Spikcleu ioUtturr. obwmkal to

7 ( i i i n . Btci Chmei oWoBg* obkmgi
Ufa rounded « p o . 3-r» mm

faqg :>-1 Ban hnud , gtafanMu. il»< k. >• !'"»»«»»> w l̂ 1*^

l>r,mn. uric* wilK many nhwun: nOVM. «t«t.

fto. IM
mm i *iri« w * w

3-nrrvcd. Suiitrm (1) 2 (5), Style* I- or .'Wlrfi, hairy,
«v|r J«w pyramidal NiiivmlHctrif. »i ih (Mralk-I *»••
vjiiufl't ^>M|H-<1 to alnui-n rpHndrfc ' I . up to 'i mm i.m^
and •>.' nun ID li itMi IO ycliuw ur grcr,
Mirf.K i -i tn ufattc, with attipc up in I mm twig,

Anmul Of OOOMOOatt] i* t> iniul Ii ' Mind
in >ftjf(<m MBtcr U\U Alut gnpm in tnanho. af »l
pooh, «)ong nrranu, fiududc drafaui dhch^a jml
M>i)i<-i)tiiri in Her lirltU, It UMIJIIV ur imi tuu* unnlrr-

WAirr ainrl llnVtrrv a» lltr w j in ii.'*:crlf*_

I rropkal Aria and Amir.tiu. Bt»
hul. Ncp: Bh? Q, Go, K1 K<. Uh, Ua>Up,Or, K|

T l W D 1 0 0 0

V$tM \f. affimt Prni. F.
et Meyer, F. Mpntia me. f4*>nkt<-

f. «MHIUI forma M W W I M I (Vfthl) Obwt, >•
MitMp. po4marpii (Ncirtrt Mryrn) T. K"v*)' ISO

I j K c Z1'. rfwA#rfo«Ml hi l l .Ju./.v .inn- •nut'

• p iLrku rtm-cotowadi wrk uxiRtw-likc.
Ebttencd, HIJ'lu.tlh tapering from li j«- to

V. tt>iill<ri uvlr luv- i»l™ uir; nun tlm Llv IM<

orfali ufarolMwiid, I li-1.5 mtu IcMtg, 1-1 L' mm ,
1 T»-24 lonstKHlm. i l row* <•< l 0 <-HK

M |'ii*> "ii VI I IK < bCK

rvrrMUalh (uininR bfOWIlMl, »(tp«* otxt«4
(•ml, - i>1 mm long. H.VO.H mm wi*ir

AMIIIMI. In wrt aiul ni^riliv ]»ULCV IUIUJK in

tUltwd li.-itiii.Ks MM.II » fhinii M rittr luntv,

dilchn. <JIUI* M\tl utig4ir<1 vablr L.

i . n i v r g n u ' < '••< i<i«

•lid M- \4U, htritk, IUHU\*1I/( .t m

NAmerica lUn. Him I, j>. vh A». Bh f i . ki.

Kl. H«. Tn. Wb.

fimfco^yiu tn^tra (UtUMcua) Sthumwhcr
\\ihutnui <-\privtdti Rr-(/iuv .Unitignartt

11 tliliji if • \U VKHkijiiuJ: F̂ g. I'll

krnm*. H I I K I I , til>|j(|iii i.i

mnt thh k. f lolticil Hnth rntu uh*.

Cul»ii« iMUiHj ntliwl. KW*Ottn long. 1-3 mm m diam-

eter, ihklrlidi Jl KMC. Mill. illlHrrrlr, ^(u.^li. ghit-

I . i- - • • ' ' . - 1 1 II AI . tS • m toOff, h f i m i i .

vmirally liiAliiir, l^iilr* arMrnl, If jf hLwlr% with u«>

igin*. lull in one than) «t lon^ «> ihr

«h<tnrr

tTt/lat*

tli»

p
* I-S.

mcencc. lnJ lorr«icncr <>| t2> 5 «»r 4

i iuiv doofjaM^ototd. mnnih»i

l la i trnr i l . MMf.S mm • r>*• ^ J I anil ' n|;irl«t; la
40 niiii • I mill mid- '

nuhrr imfubr mn» btn«dly~o»ir to
buw i« * luvpufoir *pr* in
ir, Kljl.f.nu, iluiutroin, pair



CVPIRM t U

rn- .4 plant 11 c«): h. hip i4
-u>. it, ipArlrt 0 mM>,

pjikr lwH miruitrh (JtoorH wtlh brawn or
nrtkltth «|Mii*. «tilioui nrr»r«. Lrrl rwfctkh bfowii.

S 4- lo tvnrrvmt. V»mrni S. Style*
> UK it* rtMfcllr. 4 S-6 mm l<

j * n i k U l Sui* VwV d lrtth roavrm **
14-8J mm l(M^. 1.5-1 * mm **.ir. fata
totwrwh* fhtttf. *h|hlh w«m: fdpr Up to

•nkmf.

•m in Mi tr<mb»iit. wlinr m m | «
JUH! I K * ki»l» n « m . IMUM>t OH «MMl •oil A rti***iM I

kJh Urgr ipttclri* (tip t« Z % i m
i fgfuliilf dtelrhmM frr

K- 4 A

m
> i : • I

btuvK 1 m
, , • •

ifril w*ih knm nmjiin. thr

Icnv* wn tfrrilr tht«*»
«lmit-tilw1nl. 1 13 mm »tite: «
br»ctt I or 5. u r m l r bntcoAkic. OJi-1 cm kK»f.
ovntoppftig thr taAcMnntKe. Inflorrvmrr «ro|»
compound, corybuw. p«imirf r « * 1-1" i>t if ll"J

SptLrlctt •otiurr. iflobnr, hmMh tf«4d 10 rlh|W««.
M m m hm(. M i m i n dOmctrt. i r
brown t. tamttrormhranoo^'!1^"1*"*
V>CKilr lLobtUM .« mi.
IOIIR. l-l 5 mm brtMKl. (Uirnw.
brown, with * kM^iuclituJ tUU hrtnn " r t t h r r

uclr. whiikli nurxiiw; knH ittwuir. W1

hrkni tl . iwm *.
I mm

r
wnooih or »tti Hi It

m i w pubUthed * frv

The rptthrt 'nwMhm »**
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in., i i

t H. [R

' 1 n o n l * I M

«« , ,« • r«:ttc

long. „.-,' „„„ in
inii. tool wd « • *
memfanmHW liful

tool wd «•*> "1V

: m * i ( k l U . » l (1,.,,,mrM.h m r

brid

P...K °T

,«,,Sinmkm|.*1

•Wr.liwk^T « »-.«,..» K mm l|mj.

•».... •! • i " 2 2
krrl *

h
«'«.«.

•

f c . M h . K , I n l l . i k

• i "22

SUM ?U»dni '

H f t o * l 1 j l h

;;"-
A

r%* rp« («r (

U mm k * * - n -

- a r

' • • *

lnll»,r»trnrc with I or * ^iikrk-u. whm 2
uppcf »f«irlfi on I 1 5 mm h»nj f*

III) tUl m long. *-«3 m»» »*^
S to I? (Wrtr,! (Jumrt in * f(W,

Uln\, *»•». S.5-5 *•« »

wkh »>»<•*" new i»w »«*•. •par^h hairy un
hull . tli*tr .MI *hr mutiny ^rrl tbarp.

Stimrnt I . .«twl*« MJ mm kni|, ^ l

i 0.6 mm t'»ti« N«i
. ,4-A7 Ttim wtolr.
WO |.»HKHIKIIMI

mm
Mtiltuli ... trliuwtth-faniMi.

Annual t>n

OTrn.'HHI

1

US. /-i-lwiifiJii iffWmvai: #, wl«4c pUnt

b, if»Lf1< :ijfaiwni: il. whole

pUnfll-.no. ? mm)

t 50 i|>cctr«: uupn* «nd Htbtropkt, nta*i in

Aftfa
itrd IN with *w«jrf> c n-«-piii$ rhuotne*. Cuinw wiih

IMHVM and trmn ihnm#h«*ii their Wiifph. \eai ihen\\\
wlkirwkJftn). ck«rd. H 1**« I*»UJ1K bUdek^: UguW
iuUiktf-.V-«l Marirn-• -I.UUIUUT hurt, lnrmlitcnil
hrvt* itK»*H •botl, not cKcreding the tnlhwrwri^ •
Infkwrw in. e of SOT HUM* hracHikr »hw*ci»<4 p̂Q
Of compmind itinrmb* n4 •pikriru- SpftrleU m

r, m*nWl«wrrd; im h»lU prnwHrm. ntrt winfriL
wrucalh clontc^cd piu. Fknvcn hW-xtut * Jiimr*

mtigrti. r«lw«Mn. inibrtra^, lu*t>, the hmvr S
iU. dM ujntr i mih bhcuwl Ho*wr». Pcrutnth of 3

brMW and 3 v«ial^r jiui alien nmed « *tr», iif d hrb-
Iks «MT jihvnt. SUNWi' u-ouk, nnt wil lrn
at the liwr, Hi|(nuk (2) 3 Nuts VwVd. oburtwl Of
«wi, felting <iH rrwIrani Hi ihe pmanth whrti |xr*

tomtflt i« (>rir i ^rneralK tonMdVrrd m bf
fiM»l M d H pluili but r»rrh gttiwing in \iugr I
bonk Vui« i f V. I» Tuonotim «ud) <>i <>M-

Itottb from India Journa Hf of
Bciwcc S« lioo 40: lflft-1 I I thh wnri

r*ihrr tn* nmjJcir and nut up t»i flatr 11 to high •
i Ind



I, AJII I IU]. without41 h tititotu ,t>

2, Awn iin glumr i' kind iln/nii

prrunth i r i i r i t 0 5 nun wide F. tm^itHm

2. AMU on gbMK ± maifhl, wfi. 4ni<lrf, not ih.

hkr. prriinth M .itrt t O.t nun widr

t |*i-11 mih Kahi with bladr tubquadratr, contain

M ihr hur. with A mtnuir trrih *i ihr

di*' trnr4 apci (c< ;hr

loogrvo. Kliiinr* l.S-2.5 mm lot*.

t-1 "> mnlcMigawTt t

1. Prtunih (fair* «nh l>l*«lr acmklnulv n

hl*de wtih thr '•! UJWTT kihrt ritrnHutif rViMim^rd*.

d ihr apr\> .ihntMi jip^KJiiiifi Vfc

l>>ti){. nt liKfinj( a 1—1.3

n f.

1. l*i : Mttk KMMfMi

l . i <nth **k+ WIIIW-MIW- w i t h

A wn tburt «ulk /.
4.i
trf WIU) IOC

i .
*, Cttlrm 3^kktl with ohwurr leagitudtail nd|[rt,
nur» V«Mtnl. with * «h»iiii* t VuntiliMltn l̂ nd<r\

li(i«M«l.

ih • mm tiHiK boul pan *.if thr

<«v)r. win

mx rn%(rtl ix furr<NHrd /

t. * hMpl% tvnuUH, mit« V4drtt, inth

*h*ip Aitfftrt but -

future rlhf»*•»•' -mi lout rtdiwlinit

i Z mm W>(( h*s*l p^ii of thr «rtt«

while »•• li^ht hrnwn. r*rh «

HVftad irith » 7 ^'ffgftriJBr1 i • •
• nu(t *h*m irKtwi I* twijr* '

•> i tKtk* with of wnhrmt

7. U4l hUdr> with nm <rf haln M « « th*
pcfi

6 brttln. r«rh Horn, wtih

p

uMr u-nnt* faato tmit
otH

A 1 tltirmntu t >

<

t Ml
w

'

Fte. -

|. I.

tnlkwrvt rnt <

ul «|Mkrlri« <h*
lK"

i n
.,iw4iUt
,. -run

»ji.i»t«»rtrtl

mm

• WU •

ffcwtt n. I* iJwi the lunr t i

* - t l i < »< 1 1,

* '
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Fuirrna nlion. (LbwaCW) fewburfb [F. «fe»wwi"»
Lamarck, i mMkaWNecs]: K.y

bus slender, mtird. .V «H Wded M •*•'<*
infi.., uUun <n»Vrt itrtate, tain M<

•bow), (5-) 10-50 (-76) u.i u l l . I - 9 '»»' w l [ i r

dM |MI1K-MHH. Bgufei *Ofl

branoua; teal I»I.«I«-N Racdd, Oat. --
»-8 mm wide profittcij h.im oi M lea* cfflaM "it
marsim. wltn 9« '• (7) prtwdneni «en« Bghi green
I . H W M «•..,.• m i-s.ienniiialchmertofipikclc^with

i and pubea ew peduw 1- "• *« "PP«f " J j *•

Spiked ue oi ,lh|.-.i.i..i. Ml '-"" long. *-* »'»'
tadlam«er(grcyW^grc« Chime, obowte » oblong
QbOMte. 1.5-5/- nun bog. eKCfcldtag • I' • nnn ^

bair) dwotajboui Perlanih lirlrfei ». « e d m e «

rrrfutrtl. t, ahcmlim* to ahno* aawoth, ai kw|

.honr, d rat: i»-"--.«li w * « 5, dtoOnctl)

M.,IU,( wbquadraie, up u 1 :] ma lo I '»"•

, i , ( ( . p, haauir -it t»« >'•- ***'• ; t n m i l l l r

tcrih.u tbedtednctl) dikb
Innyt ) , |hbrotM w mttmtclv *pa

j n | f w l l h ! „ , „ ...nmrri

Kh«rolpU..'

inihhrtMlc [O.Onun) I » " • • " ' < " » • »

AC. 156. Futrrtut fn. ba« "I [ti.Hit votli h.ui- OOlitl

I,I). li mil. 1 i in' whh hain omittMl ^mi .i t!,iti»

•I..ii ui i nhii (tnHt] C, \|>ll.t Ifi witti li.ntv .niiitlr<l

(S mm); d.gluiiM1 M urn.i. c nut .u-, nuiii / mamjk t. nui

nfiiinfh briata <l( I BNB) ' Immub ^ mM ^uti two

briata aad (wo |X-IMHI1I • aV • ) .

wil»i

suhsii.tt pK lanfllfrt. ohriTnW ni ettpaoid 0.7-1 on
long. QJ&-OJB IIIITI wide, the ndri ihinj IHH mrinkled,

in dark brawn
Annu.il riunimn MH.III dompiCM Mfb fan open wn

<>i miuu) pi.i. i banks, I,>.H!MII»- ditel
HIS ..i ponds and in rice BHdi

|G Tcn/(Hcl) | . ()i<i World tropic* and mbUttpka
I.MI \n, \|». Ai. Bh, K). Ki Mh Mp, < k R|. 1 •.

I -ji. \\1>. 0-1000m.

/utrrna/Hiftr»rrni Klin ill h« 1!>6

Klti/tnii i i limy i recping, - > BMB ddek. t l rnv l \ M I

\stii < Him* tulm%t. erect, ui i trd M iriatef ai

t 1 cm interval* along ihc rhi/nmc, .tO-M) (-l(K)t i in

(mil, (1-) (Mt mm ilui L. Mded vtiili ohm inr UHIKIIU.II

n,t) ridfjatj lil.ilii.uiN i Inn aMMNhajM II.IIIX |IIM IK-low

thr \n& • dwadM nanaBi |tahraai
vDinrlimm ihr »I|I(KI our* ham. li^ulr FeddW
hairy; 1* -») bladn •> '-''>« m l<in^, 4-9 mm wtdr.

or ham IH-1. I the lip. Infi like
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upper leave* btll laBaa% ""» liiHmrw n u r t4

f-r wiih 5M*

»pii rd WMilr « 1 *ptkHrt >orr

nl, 6-10 trim Urt

• •girrrt (•' <ih Dl • at.

mm lonn - < ihr 0.8-1.7 mm long J

ilir,...n> lanth UUKU-* «n«l K«krt

hrawitv rlllptotd, 1 <m bmg nuiudinft ihr

H baui } M I t td ibr »> • >nm

MVIT. gl"*«y. * h twrnmwh

P« n w-4«*tOJJK l U f n i r t l m r ^ » <i,

MMRfJ) place*, lrjifrlojotrd mwihnwd

^irteblr •prciei »ocral vahrtin have
brrn rincribnl I h»r «rrn no material: ihnr m:ofd*
lurtaii' 1<

in i r f Hint *4 Fun if ir. Africa mt\ Au

(he I l i t iulnw 4i*l W tit

" ( '

>r t«|. I!W

/ ^t tawnt bui U ii b ladn w»h nm» «4 hak«

the kret and ad^ua) ajoown; •ptlu'lfu pvrt tb-

btark. prrUnlh *>l <• Kt.-

m r d H i l i i n tcd bartw, the fcwrr 1 fariMtn aa lottg m

(her l i r M t n k m f t r than < lU|a

« *Ldk t a quarter ihr length • 4 ihr i

I f lr l j t i f i r n m (• •

1 iK.r / .IJUM* hut. gi-tKI***» MUfr Urrnfrt *m1 I m

Ml ulM»t- 1 Mm krtlg m llMluif> J

' www long <*>n. prw>jnlh hr i th i bn« irh

•h*w«ct than ihr out. piri—lh « JW-» dHUi

« trntKtntUar ID lunjfr aiaar WHh tl

xu-tkrfinn 4uw— ink , MMfmU''

4i(^ir«tng \t<.4w«L Of IA tcttg.

gUbnma

, ntniIII<

la^ht vrllnw in pair IM.P

AIM '•̂ 0(C4l gi—lind. mr I

• l«n* Hnawji «mi n*cr%

4rmk to tVnUMubw Indu #li«i

Mb, i..

Uf tlwJifr t9A
I ikr f ^waricwu but j^fiaaU. ••"!

vtth

M ! L M « J « ik rm. Mhr

Uhlr intnn (*••§ bul ha«U*r •« • I * ' ^ ~ • • * *

•ii

<l tar. h kmaptkrln
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> M l K U \ U IV.

^ f*. ri i«rh brtata tawd!) dacni; [>*-<••-
H dmnl) »MII.'-II.

<w itljkniK. a j". long *» ihc nut* £n**vrd, apex
j (it rOOOded *nli •'" BridMb fmn*'nih r*-

ntm hi • iliuii anil afcimhir i "*
'• bim*l • * • in. Jv wrinkled. O.ft-12 mm
hiding a 01 mm Uma p*rW*iM»l >i*l< y

^ - " J i n n i widr. wfefckfc when y
brown JI

imiai. Found In viu-iulh H.H*lr<l pbee*.
In opm wn tic M » < loffl1

•rtl tw tti W|T **« «w* ftsuiftcti • i.tni* r̂wl U-.J

and tn l r HfcjC (*HM «ilk«l) pcrianlhn l r HfcjC ( p
rirr. H • Al

A*. KJ. Ki. MK. Mil. Mn. Ng, Pj, T». W>i <MM*> m

ulmi *ti*i}ttv 5*i<l<^, hotkm,
i»f> f" 1 nun in rtunK-u-r.

Ikr hut

lift ttt t*> t in f

tut r

•ntlr

( «il.

green; miu l-«kl«i, wijh ^̂ l.̂ {̂̂  .IUK'*"* t>m HiitwHii di»-

I t<>nKtiu<tiii4l ml((c-«. cUlpcakt. 0.4-1 mm long

McliKli»K tlu- i OJ rtmi k»fl| tMHd pail *)i lite n

0.7-0.8 mm wWJr, thalkv whur in lijttn htmait, rkch

»idc oamariooM rfced -»nh *-7 lixtRittwdiMi
H4n«vcrv ridgrt.

I'rirnnial. »jnk yu and unks. tcuunallv
I inmii |>jMiirr IJIHI

Ilirl l< i-> Indu: •lnd:Ap. ki. Mh. k|.
In I

j J ± 6 0 (pniri almuit

moi

Annual or pnrrtnul. <.ulm» S-Mdr,) I CJM ru

rwlkid. kjJ41kr Iriviilutnl hnci* »U.« 1. .1 hi w •!)

•\. UHUIK .1 umi|iul. kiDf and lorffifct lnflon»
Ce»(< trtnutUlL, hc-JHt-Ilk' 1-4), »r*wlf- t liuWtt

^MkclrU. n t h dnttrty twitrtt>)t man

npindly wninccd, > it. biri4ltv

1 w I w raurlv iinur Inuring \Un»-

JiiiH.m* n » wlvtr Ghi

in t uppuiMe rnvo. nnvih jwlr vliiiuh UJ yrlbm

HI (jircn. lr.M«r( with an JKIMT- k**r| IITVITT I nr J

'tciilr, OH- next mtrtrndmg btiantul H-«»

IVrianth (HMictah* •'•

Soincn* ( I - ) S Sitgmiu 3t; MVJT HIM Hwullon u the tvue.

Nut* *»im|(H l)4lirin'<L <'III|IIMMII. MMtMTtlnm iif

titLijIU i oitfjumiiK " l ' v CTidiMpetm.

Excluded 'In iullnv»nit( iprcin arr tonirlinir^

found mi MI-I - 'MI but tlir> are fl 4 to be

h>di XjUingim hmifntim RuitlwU \MI. ttttttttmim

K. kymhmm tV*hl)

I Kiiyama \Cffrrui kymimui Vjhl. / ^ o w
'iwrtiUs^Mb V^iiw (Vafat)

^w«uf«.t JIM I Illd., DOn

(^hninrnin |; K m t m l i i ^|. R. ri (>,

> « HutchinMm rt Oatfirt I

nrmmtih*\. R d G, Fomcr, A ^mxi^fcafn RiHib#ll,

Cyftmti kylkmgt* tudlnhrf |; Jt wfiJi Ho h • ••

Sit f i«*k l * (a Vihl|L K. idirmtm ViW Uli

t v

Kuiuh | fc

I, Rhu naetj nn-
ml1otr*(rin f HMMIK nf * brwU; tpiV^U I* tioi nxtrr

rli.ui »' cum l<wtj; itiinl ind hmiih RUIIH'

( I U I I V mm W>nfl,*.•!»»..tn i u w p K I M H ^ J M

1. Rln/iMu** f^i j j^i . ii wtliutv

<in̂ ;li- nm atoivg f\tr rhunotr, Miftorr - .ijllv trt

1 tir«rl. ifMtrlrti 5 mm m nwtir t.

• i»ft? ^ mm IM ni4nr Uwig, wild 4 Miiif
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I •. miuuih or ifunrh «p*w tmwd» ihr up SMIBC*"
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l-i.H mm UHIR. IXVOJ mm *ttlr. i k k IKHHH K> W*k.
cmitpHiMMi ''•«" wp; >•• il tOJ nun

\ni. (we firMft md HB
l>Lw<•»• Hi*1 tUil-i oloured bewfa me a dta M»

inui

m
br

;. IM. J v-
' '» mti

ft. ^

.Son)

Ikr (I turn l

' i , Wtl
% mml

LipH

oir |ilini 11 m):

Ittoi br«t (CJ M

I.



A n

1 mnjru.1 g f

u r n ) tjirmrf -

<i«CW) J RjntMJ. 4»Mfafii iMNWr

lm« iHf*r«l mm In

nrttf lr4M<d. «w I M ^ OA-1 MI

WHIT • j(te-n kithrrr^l w MMkf liiinitKUl fa* ,M U

« femg U b n t m r pwtMtulitnal.
i I *
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1. (.mm* KK'fi . MI l<.(^, njiketl {*calc* onh t:
hrarU 41 bur ut »pikir v:alc-lik«-. much lhonrr man IllC

intei and cHher tlmal tcaln ± 10 mm long

Bcttdwa n C B.
\Pandanop*\U*m rnmmum HlWlliMl; I'm I t *

I jkc At. iftkmeo but culm* VA cm h>ng. clothed m
. s lor ncailv itir nit i tr Ifngih: hrxl» M b*»<

ĵnkir wiih hnc4t I.I ..!••> up h
»pikc; fttuim-t ami «•*!**-* flooJ *c»lo 7-tt mm

Petnifn.il In iimtii- i in tawlaml E
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r..Vi

(ThwmiK v< IV ntham e\ C B.
f (Tliwwtn) Mk)url): F« 166
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Uirml. S •< i>- J riMMM •<>>•>- nulv V^nuJrd, Ibnrnrt l ,

•uni UlL 2-5 "(Hi ut t luiwirr, cloihcd nnU J| thr
! • • • wuh M) Kalrt I jcwn in bwul r«nfi(«. UH-JWIU
'J-<i rm k»*^, Inuhcry*. bbuln I M V , moth Um^rr than

IW. M*fm»m
mh b.

d, bu( ft mm).
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miiUib grtrwn and
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M v l r 11-2 m m t « n t - u U l [ u ]
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* HHmmwMfa.
,HIA1U H.I«K1M1 |>«

w juiWKt but •«»lJt*IJ

ni on

*

j | , r l 1 llW

RTLT-H • • wmkmu Rtmhm RH. C A-miwnn>

Kuntii. C ././«*«* V»hL M. mtcnxtplttilu* Fttd]: Fig. 16H

Rhi/.mir* ibCMt .Mfin tiir t UfaM wliun'or a tew

:. (10-) SO-IOU (-180) OB U1L M nim itmk.

I IM trreicr i -It. IJP>( «hr4ihx

cytiinlii..*i. umph brown; bfanSca dtght^i km

t b o n n than il"< Olfett, 1*9 > 1 )̂ mm wide, ch»n-

Ird, (Uucooi peen. UwrtoenJ bfsctt '- "> *^8),

uprfglK 'tuitf. Hn l imrr onr* Btuch •

ping i l " taflon ! l MM *m k" i^.

In Hi.i < -v*-n. r .•< it impound

globose. ft-VO (-4O» mm in dbiHliCT. bruifiK BH

(up to 80) urIUirty ffMritdmK npikrlrts, the r*t bk MM

MM .*. Spikffci* >o*n*nl »l h«e Mr

bar !«• lnnr*r«iU*b*r« pibtwttr,

nwide.8 tol l
he the pi i ipl • • 11

iblung, ohtUM •« «jl*"Mtiw. V 4 3 mm

|_1 -i mm Wide, !'•»'<• Htm^n atut iJ t r t i IIIIK< ''

rcflittth-lMowu.

(L5-I itira long. Miffnut l.li-1.^ mm hm|t *s""
• i»^. ion iijtUtK tuisfrf. ."UMktl. I ' -f mm

M>,S mm wkfe-. tntni in-K p o m «» » U t c

ffc. lift.

« K, In <k I W

mti «|i4krWu < I mm

• I niml
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ItnuPcrrnnul In »hallow I >

[ , wtinpi maiUir*. diniir*. i i

bulks, often gregariou» *nd tormina ti*nd».

DfaKingi"***"1 b* thr UrKr. irtldith-biov >cv
-tth jtotawr tpil

h..|M<-»l A>u, itiiiodtx~r(t "iton

«nd Mwhtiiw: tan. Bur. Cry, Ind. Ncp, PA An. S
As, Rh. <iu, W, KM k Vlu, Mn. Mp. MJ. Ih. P,.

Nk In.Wb.

iK«>il>ttiKhi .V Dietrich

rntt:

i w M f m t m tft'

r f j t tad* .

h^ 100
Rhiiomr abteili; itokMi» almrnL t utn»

m ibw k. V^drd. mmih thravf(h-

jnn I «r 2 1 'i. ibrAllM lutiar, thickened

b c U . tMowrmh; bt*ttc* Kttt m long f« jtlmoM

rquiillinf tin- nihn. :>-¥> t m W>n«- 3^6 mm wVW. lUt.

*K I un midrib «nd nufrxinL ImtAicral Iwatti V7,

tpmdmit. JII M moat ovfrtpppuig i

lumrenrr. ihr hmfp^l 7-40 cm long Inllo* >

Mfc
• I i a» t m " i* _m

II ItVlf f, SHW 1* IH^J

4 compound p*n tt mam

r. 4-tV mm M» duiivriit 4rnw-K U.n

tpikr-ktk, ltf(hi

dt\r(^rni. I- oi : « • : mm

trmg. t .H- I . Imm»r ' " r r
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•tit M m t i g h Hirt){**d ttiulf il) inn) '
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V M h . M | . . V < > . ^ M 1 l

Hmrwem dmktm 4ttHlb*lh kukrnth*) d

Al rfiywi fcunth, At U«ttr.
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ihr • W|4t}iMli«|,l-&
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dir li .i .v •• i" •" "i>» i'»»n Inflotcso i«u

(K'll it* *

4W thoitlv lUlktii.
»-l!» mm lo*m. -Mi mm in diamrirr, ilrtitrh-
up HI *• ipitrUrtfc litghl gl*wou> «i 11 n <s,

Hirui. mat* lo I
irved. L» »n WHIR. ft.8-l mm widf.

4 (iUnnrn AIM! I Ikmrt, h m n 4 Rlurtu-* tvritr. <•;
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m.
W l
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Fig. 176
Rhbotac tbrnm Oulow isilaf) "• tufied, 15-90 cm
U. 0.5-4 m frkfc, gl*br«u». ^ridrd. I lew;

h l J d ( l w n cwrcfirtj ih# \<mtrr

tng pierced by <Mnn^en( IOOU «iH iww IM

tt.it ••> folded I W cm k»nj i •» no «rkl<

Involurnl Uacis V7 >c •pc«»dinx. i»

2*95 <-W)> cm I*HIK- It"
puund ujmU-1 hkc pwnkJc ol Ui^c *| i
my*. +-12. M W H i »p I I°nj5- Spikr

flatictircl. 7-?4 mm lung. ] 5-» mm wide. Mtdl IS-^4
flmifiv p JHIUJIK KAnrwrtd to jui <CM> <H*^ ^Odrn

r«ldrtMKM»n, t^lnii j fkxuouA umnrt) wing
Glume* tnintoitj; •! * kWUe,ROl
to ied-1'MiwMi inJIurn wn dtorfwfti aAitw, IqnttM

f(c. IT*, h m i w m i U i l ^ a, bMT oi |J*ni it <
l>, laAoVMGiaflC, uittrt dcf>Hiprr«(r (1 imi <. gtumr

tfHkrlrl (Y mm), r. MH (04 M M ) with Mi
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I mm tn^t: i»r up

'••|>p.ng tir«

irnUf fuitrnrd. (tbfcmg mohontr. L4-S mm

turd dmiiu i. green. hUdn lUt at

kwtg. O.fr-I mm wwfr.
* > u r t * r with mint- •'• < I loagtaictt-

nil ra

aH found in neaiotult? Itaudrd wtm, la

pooh, i m a m and httflaJo walknn tommon m >

hrl- \«n pUtet il vwfc iw br rathrr * * * * * «nd

lotnat ^nd tn tkntd tommunv -Jl «nd tlradrr.
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RIH»I« fibrout, n-!ln*i%h t ultiM n i U f - t .

h*rd, oftrn Wtatij nn\n\. Mnon
03-1 am i»»̂ K i^iMrir ***d«i. l / j w 2 «c
•hratlu rkmgvird, vrttitwith and ling^l *tih
hn>im: bUdn Hmrtrr than HI nrarly cquatting ihr I ultu
i lunnr(lr<l. tufa***). 0.8-1 mm ««tlr. gndially arimu
naif. *< jhnH on tN- tipper pan. Imuhirnl N.« B

t< >•« up to 10 i in k>nK* "**f"
tnppuq (he mlkwrv rm r lntUifr« cm t- umpk-, unu*lh
a itnglr rlimrr nf 5-16 apikrlru tir nrrh p "»"
HWI 1-^ iboit rm» each bminft a rhutrt 0* ^'
raw no< more ttuti 1 i m kx f̂. Nf-krki rhwt' >

. Spiltrkt* rrwt u» tpmdinK, btw rtJau^J**'
fUittnml, <f).*H 15-35 mm I
. *tih H-70 (kmrn.

prruMrni. ^ingteo. lJunjrt
Aitr. •OOr, rmMmnubtr, t -

I mm mdrT Ihr w i n n n w K
R<>ldrn wlkiw. nui^m hvMllnr. krr! '

m lontr> ***K"
u ihr ml <K lUtt i

rlHpttcdl I.. . ^ A M r A M h k n U r . « » * * - 1 """

17*. ha* • (I m l .

j, mm v*wtc. wilh M-WI fWrt*. rtd-brown: r* hill J
,;h«. pri**irnt. vrintckw. 4-ridnl. Qumr* i

ohlH|iH-K rtn I or parufotit, c-
l l

| p
long. 1-3 mm w l r . ihr tfclc* nrrwlnk whutttt ur pur-

Mjrk.. nufKDi wtiiUth h\jlmc. Itrrl rin4m«t,
rur»rd. iprfTi, V or Vnerwd, «Hh m hurnti OTfgn
un e*ch «ilr Sunwtt J or 5 ilhr numbrr <t*mfe

4mc *|M-, in > up to » Unc* kftigrr than
thr nut. «tipru* xi«r«. karnly Haiirard.
br«M*flK utwntr i» ortikular> O.H-I.% mm I

I S mm Vide, îifMUlc. JipMuUtr. *n<xrth, rjwlrf
nul «r|k t«iM)Mii" ii i.

Anniul i * t t n t walrr Wn *»pcn
plarr*. Mwnpt, maipin of pook, rtw h m b MHI wri

i.rl.L ( .-. >! «Mm li H rMhrr nruhk-
and iu h«vr brrn puMkltnl
Ounrtrmut «rr (he glum*-, »ith a i tu i t trc 1* «uh
giuuw Mr drprtw*Ofi •.»« rarh «Wkr; cubn*M*nUrti and

• itihrnl M b«r. motlnf *t nwlri. ihr kmrr ll
.If Irak.

(O/(C <Md W.^ld impki MM! •Mbtrafv
In K*n. Rh Utd, Nrp.Pki \'i. \|> \<. h'n

]k. Kl K( Mh. M«. M,. <h rj h
Wb IJ-HMIO m
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™-u.7 mm MMC rif*** M* Bmte, smooth, mm* teg
dark purplish4jrown to Mack, ftneh w h "»«"'

w i t h l : i - i 7 d w 0 1 . ( 1 . 1 . . . ^ « i m U o . <-|>i«l«-- " ' - 1 ' * ' 1 K

U»nj{jttL<lm.LlK o b l o n g .

AnnuaL to sesspnally flooded ptota
lanes in brackish wasei li b no« confined
and found m waste ptacea ind roadtidei

iromaocltcloseh mtmJbkaP fi* -V>"""
m Ntemi ipttdett •bortH
10 nun long) and glume* fewer andobtuse.

10 Ten Hell Indomataytsa: Ban. Bhu, Bur,
I n - ! . A v K l . k i . M K . M / . l u . l | » . \ ^ ( M X N > n i

*Vm« wotoidr* (R. BrownJ Urban, f C # s « . w s M s i
fc.Brown.C hwsnfsfrtimV, Ca»j»fa« F«

k h l / KHIS, witboui ««»kiM. Culms
crowded, sfendei bu 10-100 cm taB, 0.7-S ma
thkl [ed,«noothoricabrousal - ']<\i--

I <u i l l l , ^ll,•.l^h^ reddish «» Wac""""
brown; blades fUtoi foMe* I M 1 " 1 1 1 " 1 1 ^ ^ " 1 " "
wide, with cartuagmotts margin*, verj graduaU
nar. scabrid on the uppci part tevolucral bracts -

ci to spreading, the I t!l<'
inflorescence, 0> u™

" • W i l l ) I * ' l ' ' " • '

ACEAE 173

^ ; p r i m . » P w 1() «
Spikeleu ipreading. UncroUur u long,
U . , n J i M i turgid. 8-16 mm kmg i

,mn When l.m.n ;
10. (lower*. yeUawtoMwwn w light rr
brown; rachilla tlightt) R*KUOK. pentatenu wingfc
GUim^o«ieioobkmg.3-»mmk«| ****;
,ht fining ydlowWHtreen lo
margin « out) tfghtlj hj^M
diyftee!* •»«».

, m n | ltmK;

dUptiodSobo^r, . ^
Kipiiwe.apkulaie.epidetwalcdbUodlamet™

J,i In — a h i! "
nanhetud r. ol bkr. and river*. It -
found isttUidmgwMer.Iti. not confined to wr ^

Th
Llrubn. ooWonR.3.^- •

i ' '»'» 1(tt^ I"Ml" T

KHi

, ; , . , , . • „ i

.u bate or wcll^paced adong the culm, usual!) with
spine-tike marginal teeth; \i%u\v abaem x» poorly
developed. Invotoctal in .HIS leaMike, usual}) exceed-
ing the inftoretcence. Infloreicence <>1 terminal or
axillary ipikeleti in 1 CM more beada <>\ pank ulate

n clustered. Spikelea leuile at italked. Lowej
giiunei often distkoous <>i ipiralj uppei giutae* api-
raU] • <l: tin- lowest 9 (OM verj rarely more)
glumes usually sterile, tin succeeding 1 —to glumes
with bisexual Bowers, the uppermost mate m sterile.
Perianth bristles usually 6, rare!) snore <» absent.
Staoeoi •!<• 'ntn left, iwoUen ai \hr
bate Nuts cihlmiK "i obonold, iwakcd l>\ ilic perak
tc lH S1\ 1<- tl.l

I v* luded: the following eta] grow on wet ssti
IM in damp place* but are net considered to bi
wetland plants: Rhynchv\pom dhssMsaii N e c t d Meycn;
W- rwfero (Loureiro) Makiao [H. matUehimmt Kunth);
H toifitn Vahl I/.' erafsisica (Nees) Kuaih]; R. wight-

SteudeL

rpcrenniaU

I. «d

l. Blades of towei leaves .*t least 8 mtn wide; style
endreo) ^ t̂̂ )lt̂  2-tobed R. corymbo*a
1. Blades ol lowei leaves not more ih.m 5 nun wide;
style deeplj %* left to baUWay down /f. m^

Rhynchmpora carymboui (Linnaeus) Brittofl 1/̂  twai
j HI

Rhizome* thick, creeping and rather soft. Culms
•oUtarji c.t tufted, 250) cm ull , (I - )

• im> thkk above (up to i 10 nun thick belo
1 sided with shallow longitudinal grooves, tht bate

I with <iriM-l\ imbricated tough leal bates, *>ptii
b) etnerging buds Leaves numerous and densei)
< rowded; sheaths < If enish bui with s transpaj -
eni greyish area opposite the blade; blades vet) tough

i j.t ,K base when dwj arc thk i. and soft, the lowci
onei 50-100 < m CM more I*>»»̂  and 10—20 mm wide,
the margin and midrib with mumtc spine-tike t..
l i n o l m i.il 1>I .ii i> i>l m a i n c o r y m b * l e a & i l I < m

in Bsore im long, J-20 mm widx turicled;
margin and midrib with minute tpintslike teeth,
[ndorescence ol i terminal and several lateral
i. ,i ymfas N i on the uppei hall <>! it>< i ulna (lorymbs
wkh A \-*> < m long main .i\i> wbh Bumerous < •
tpreading bran< hes, .i< th< h bran t .i narrow
!r.if-liV,( n> long and ,t uilml.tr and hair)

jihvll 5-10 mm long. lit.mi bet up to * i(> < iti long,
laterally Rattened, tl with spine-like teeth; the
lop ol die branches with a numbei <>! short secondary
1H.UH li, * carrying dusters ol spiketets (all bram
wiih nUfortn bracts -nut tubular prophvtti ai their
bates). Spi! narrowly lanceolate, nibtei
5-10 mm I*- brown, grouped BMO



174

dBMBf*; nrw general >rmi. of tpik' Uftg

from |»n»|»livlU tit fhr old (which diwrrU-ubir* at the

unr dpe*>)< Bach valuta wtaa I (or n
I UJ! Mown jriii IIOJJUV I HMlr llowrr *}•
at* ird<ii*h-br«>»n. gljIwMtv afca rumm mitJuh.

h*t*r Mrhlr giunn 2-* mm kx*g. the 2 upprt onn
»im tang. Barxual flower* with b. vibrfjua) prri-

•» mm long, earh wi with rnmuir
trrth. Stamen* 5; anthtrt 'Mnim 1

| ibtnt Sttk unbrancbed or ilkghilv

JI ihe lip Nuu obbnrroUir, 23-4 nun Utttg. 1-2 mm
wvdr. hiim-n, ifxitrK nrxhtUi atttm IMM*

4-ri mm IONH Idm^rr than ihr nut), hrimn. lotlf-
. jj wtih 1 It.n^nmluui gjnowe on eack d il

Rao i<"t
iVirnnul A cnoimon plint ĵ rcmt

irn. n(i ilw U>or«<if Ukn, poobiuKl riwt>, •'
<1lo«v wjrrt In wmttap/L U K I n. It H

k

ttMD, l>
Uhj, | . n tl<l: (\iin,..pm t r>.lnd; An. A*. Kl. Ki,

HM)m,

b. wltmt
al-. f,

nm ll

NO m l .

Kkynckttfam n y i i (Vahll
(Rocmrr el Vhultr.t I. Koran* (ft
ft

K

K rt m f N k « l« »M-IIIR grtirt

. cu lm 30-70 tn .t MftdN I T-5 t-ft)

mm «(dr: Inflaramicc hraring 1. S °i •
4 cofymk <hc bmrnhn ftttfam; ^ i k r l r u 3-4 * n>m

km*. «>V ?<Wft b> h>lhnr * « n . • » • ^
obm-41*. I .V1 mm kmg. 1-15 mm whir. t.«lti

0.7-1

UH if tcr than the nut.
Pr.

mar«brir

i )n »'"•

i ui Anerka
(Ten Mrl) < Hd Wtirid trnfikt: <>T Ind: M* ^«-

in 1000 i

\AftHumdrpm

I ±
mopatiun

•gc pc
Hiullrr «
uiualh
«en« t rpu «nd

k

. •u1i m
i g

p meotM «ppm
often nnuh or quite IraJlr* *t m.

haul, IT tonRafc »nd rtbhofwi

i^wn nH.ilh «jbttwf((rti t M m fnwiucrsl hr»"

uiualK timtaikMl <>< " <>f

p
:. InlU

MM »(rd.

ihr lone* i n n empt?. Hmirn hUritiil
oent* fk IMIAIK I»V —nrlimr* <f*rt «* x*1*"

lUtr ur t«rK «b*tni. Summt I-V Mmmî
IMK iftutW-n 41 ihr hMr. «tvAh cwluiou* S1

*w h
MOM ur ^tuiw. rtMitihs tn the birtlnm with

rtnri>[rni < ulm» Matn ^ i m *ir ««pWt»*'
wrninv. tomr r jurn

d In

•Iiilr «ril*<-T% Mfr l i m b tn

«ac«bir UUHH

In *mNhJ r
tlir tpliitrrt
tlw diHwull

hr
r llun*UiA«

m thr

1 into

I'»)I«
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t MM
-jj more, ir^rJikr

I. U.,IIK>* notl

I... . h e

5 mm I tM* ••inMg|l*iUi-

L m r n n rfmpJr <H 1 «m p

, ,. .mind *piKrl«H» >•>

ilu Ba***b—mm wmntom p

1. - m o n t h a n S m w tefr - » ' • ' • • J 1 '

mliur> .mil l k d

. I t . r . r p p

t«

lUurnrd

n., m ^ •«* ̂ * f

S. J'.ftatuhitaktpIuiw-eK'r'n^" *
r» IVrunth

6 . K h . • • .

morr ihut Wl «m

brmm; ghunc*

4.

•. Tdfkd M d l futa»
UK; ^krfct* prmiA • '
!»„], , „ . , . « . . . , . , . Jin ) , . . . . > . . , . . . • •

talk,
> " • .

I irannr >

7.,

^ Mt with

mil.-- - I .
l

lunc; m.u
4\

9, Paumh liiitiirs JMTMI: mmnoi M H fh.ni I 9

ong; ghuTKi ntu*]]v irM than ^ mm long

I I , NnllrlS tUtlnird, ^lurtir* with mil

iiuugtiti; tiuin itnoiiu nl bm > dunes

, ithn .V. laitn/timt*

I I , • . : , ! • < <|<UJILV :tMflr»J: (flumr* wiih rmi r r

11 bMOhtCtVl In.'i I rijiMl Di 01 Him h

I lh«* . ill lit

i j , dam - i»i" '""«• ^•"'1 w.ii-iU [noini-

iwni ami HOI loiimiig M mvn ni; nut* *L(1I <n̂ l> • thr

MBKn<i .rutlr* I rvyta

I I . Glume* 23-3.2 mm l<ms. ofttrn cndhig in *

imUninci mutro; mn wilh sngl

g ~tiiml»*n ([Juiwu-iui PalU . _ _

aucl. Ind. n»n linnarm; Srt»/hu tiuvnudur

i lutoriiru&irw) Rttubtn^h, / M I ^ I /bm-

bmftte fiamaplr*tH\ i « p n K ( aiMi 1 m l , •

•

ilou in 1'iJii* ol V I ' 1

I rUgl Hi i-f«>i tilt Ull iiulu<ling

my. ^
< I (m| with

«

c, I»*M1 ihc-Jlh wild ti

'< m m I

. Wxtl pitikHi id i film
•
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Oigluk

(l-> S-IO mm in ilintiif-irr. at hav

, ii..)l..w (ir juih-iillril. wirh

•mrtvjh of 5-Xfl mm, unooth, deep

ihfalf UiWei r«lmnf IB I ••< ! (S),

(hr kwrr mir-likr and browiu Uw upprt t *!

5-30 • in 1'HIK imhh trktcr than (hr culm, pale

bcrunitiit: srIUm burr, ithrn rr<1t1t*li brbm, nuting in

4 briud I tiftomccncr bract appearing a» a

oonCbiu itioa of thr culm, murh kmgrt than the i iibn

propri. 6-40 Mi4l) cm long, mtnrwhai IbttriN-d jhow

v.it) Mpii now imrnvrw tcpu. lull.

of 1-30 (-60) •MHIC, apparenih/ \urrai

p ut » drnwr. hr*rHikr ttiitin (1-4 cm In duitti-

rtrri Spikrlru male, m«Ml or obkHtg-oKnid, trrrlr,

6~IK mm k»ng. -M>ram in duinrtri (nr up to 10 mm

if -hii%h hrWII , C h m Miff, dcllat-

mair. ( « i ( * e , 33-^.ri mm kntg ami «

r. »p»< UUM*, tnany-nrnfrd, putr grrcn to |p>W*f n m

rrtWi«h-tm*»tv wtth JI fpern anil protruding Midrib,

loogUudiiul rwlgr* distinct; krvt KMceljr p»w«inrtit

|Vri*nth tegmrou afatrnt St»lc 1.5—S mm I

•ttgnu* S. ilmfirf ttun thr »«>(* *iij(lr<l mill

Hinutt «kW, obenofai. I 5-2 mm long. I ,V I 7

KMh, whilMl when vr>uitj( Itrtdmmg

bruwn to bind when nuturr

Sciliur> iriimlr llo*n p Jt

b**c tj thr tulnu in tbr •

.i% iitibraiithrd \\\U* (up la "• era Iti

vrUip U'H*- glohul <4-% mm long,

V4 mm in di*nwwi I Thr cacnhiiultun «.4 hrtrrocu-pt

uinphkarpM and «r«w*ip* i* tmulh i»KMinl whl)

d tv t i pumt-

Anniial »f prfhap* tumrlhnn prrrnnUl In « i « w

alh notidrd pbir i , rî iwrimjc *» thr mtrr i

•bo in —M)>|w iufl ruT nrkk: «vmt hrackkh

w»t< 'K >buinliii» li b A wn poh;tuur]thu

•prt M-I And Mtav hoaninti C O M M T T it m be no mare

than a tynottim ol ih r Cunr ikn i p r r i r * S w^titiu

I IOCIM) P»1U (.VtrpMi tM/Mnni l . iniuriwl It aJ*o 1*

rjibri nmtU "wysimHt tun ihr ruiU j i r Uf^rr

mm Umf « id mtMMHhfi. ihr jti-

U»H' .rmn long} «ndwfch HUM

the *piirl*t» arr not goldm 1 H I » M OI bto«i#r but

brrn rrptMtrd th*i thr ttihrn arr UMII m nv-

HrtifEAt — il k annual and dor« HOI hatr tiiririV

i'< <- it«-<'M4i i hare u«rti

V|r<lttr 114/M-jn thiiMigh Afrit

0 ki.
Slli Or, K;

non linttarm,

(Raflbiau-DdUc) Aurhmm K« Sctmcinfun.

Arfc*K*wu 1 kx hrtrttrr r« A RK hard) - Fig t **

Rhi/mnn hnncontaL thnn. thi : l t u '

in a n»v. aikmal! : ' ) r ' 1

in tlmoM irtTtr bur mth numrr> jitudiiwl

ndfr«, 50-AM) cm (all, H-Hnun wirtr brbm •!>•
2-1 mm wide b r W i),- pnh-Itllrd.

Loww tvdurrd Main ami tl»raiht. thr kw<r*i •rtir-Uke

MMl h b r U b and potbhrd. the- upprr ihevh liki <4tn>

•pA« i.iqrrw arrow thr *plil, «n»«J

in a »i ifac M»ii* i»«wl"

lieati

•

rm km*, flttff and InPftkrJ

J in the dim tion at ihr <-iilm. Inllocr* rrnr

iitpound panicle with tlmirt* «*

tpik#lrf»<x) my unequal branch** m*U* braiifho up

• krtig, bui hrfjurnlh « i h 2-5 t*n U**fl

117 btJ»nbr* up lo 4 cm Urnf S)nkrlrt* tr«il*»

imwl. pair to dark brm.» aaj kiog, 0.5-^?" ' » m

n rrptarctt b* nvip*-

ruui thoou. c^uiimnmr, Z-4 mm long, 13 mm v

pair m dart rrddbh-bnnm; raanrim wih^.m l

nnttni> t.itv, rt JI Iran ahrnr. uuulh <lrntrh

|», n i l . 1^ MfMTm.

aaaoaaf i Ruth rt Run

weahin Xixh n fcw
run ri Srbulmk

•

» , . M 1

ih tlun

»t: t. <a*

•••vHMMvap
1 Hi,),

r»rt| 110 e

Hnttaw);

rr-|»hir^r

M M )

I, mil

a,

«••

<rf ail
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MM.

h«» -i k*»t m dM t * * * * * *
, « t Riurnc |mm>u.r...h Lc, kd

I llghoW OrttTC kfiRih». Prmnib «ffiwnl»
Sivlr* fj) !t H.-,»Ctl. vlnrlllii.- bWfUtarf

O.i)- 1 ..Kk. um**h .

becoming dufc bfmm I. bL* k w

P n o m u l In OflCfl '

i . *l«ng Mirjmt *ml fiwrt. »» nB

»nd hup. OACII I- "•»'« ***"• l t a A F

•lump*.
IHvp! < i|<| W«rU ir«pir»- tad!

a •—
M

nl.
ro i «

Fie. IK5

JL i I mm

Una) in * ta<
NO im .*JI. %-tb

W»r. 0 7-1 UWCM hrW* ihr

fcwl i linnr. Sft-IN. ^

i j| V

hMi^Hprd. I-S mm U«V

h bU» (M b.

Urn*, the upp*r ••-'
V

P«,

H

h.-

A .

•,. K.txbutfb, Vf»»̂ *u juiuif&mu Neci.
iii.ii, l ^

< iiimv tufted, wbtercie or abUMb
ribhrd, 15-70 (-ISO) cm nfl. l~<

gfCCB, dull. U n t t rrtiimcd wt 2 or 3
d

t h i c k -

gfCCB, dull. U n t t , ibe l<twf
DOC* v-tlr-liLe Mkd brOWO. ilvr upper ««r • viimli.
5-15 rni fcjnn, nembnnoitt, jialr pci ill.
,,iu*roiiatr. fiirliinniurv hl.nl> Mjdo inftocactoce
bta-, - n bog, ibortw tbaa ihc ipin, t-iiiTr.»wed
on the imwi ikk (ddenjj mbrnir H UM
ctttoattfp. toflortacencm |m urfolMwwl. oi (1-) K-io

12), Wttilc. »f>|J.nrni]\ Utrial ipfkelctl ll> J Hi-iw
lK l H l . | i ; Spikflkta onaU •••» oblongo*«

, f r r t O i 5_lM mill lung *l Jinttcm. 1<'MHil»r»iikj{ |O

am in fnth, *-* "mi m dbuwsur. dmnril • • m
»»( ti. MI.I^IMIOIU'-'I GhttMitdPSdh;

tamladf iniiii«i.|.
Mun^QCfwd. purpibb; iwghwi whmtri) h
lb« up. Bddrib run puiinim-ni, tmcmtM •"

not md k*ded vi « U* miamott
mucionaic Perianth brtadei 4-6, n̂»> badwnrdlj

' h.nriik* irttli doog ihc miit-Riiit. ibofi
KHIK: iHghii) kmgcf ibj» tfw oat, ihc bagai
mutr tlMii IS mm long. BtJ*t * 2 nun Ions; tt

IM \,W«f^.*». pfP.-^«: >. hat* 11(J cat, h. mil,*.
i , K)mt,r (OS mm\, d, liruii (0 % mml
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2 or aaaaetfaaM a third short branch preaaai Nan 3.

broadl\ nhnvnid. um-inialK UcomcX, I H turn I

l . V l s mm wide mid) Uai |>iiM»r transveisc wiinkle*.

vh in inn daik lit own to bl.uk.

mat Vh < phw I v ^ a m p j , river banU. often in

shallovi water, p.iMn til.ulv nniinioti in itiiindaii-d riot

inlds \ rataei paljnaorpnJi aperies that grade* into

oUttfui

|O H y p / T e n « l l r l i | . Madagauat . India t>> ( hin. i

and Auoti.iiia. pernapi aaturanaed in Km and Hawaii

p An. \ i \v in.. Up. Ki. Ki. lag, lip, i'|.

Rj. SV. I n. Wb. ik-J-.'iK( •

Schtxmtplrrtm latmfiirrut 11 h (.inchiu k I • •

latm/torw- [ I Cmelin, VI»;<HI tolrraai k r t /m \ . lu>Ufn\

oryutomm Sieudel: tuJrfm aaaMdai Katie nan l>rlilc.

Sctrpus suptnu\ pro |>.m< am t Ind . BOB I mn.irt iv

SthnrnopU<tu\ utfnnut »ub«p. latmflorus (J. F. ( . i m l m i

I Kofnaa] Pbj

aat t i ihtd. itrnrlrr. weal, angular a

5-30 «tn tall. 0 V-| 7 mm thi< • ln«< d tn

FIG. IS5. VW4.fb.fMi Utnfhn.

b, ^Mkrtrt (2 mm flown "

hmiwrivx

>. hd |>ljrn i |(i i I I I I . K. gtumr (X mm).

inu iM^nr «•••

i m).

or ionuniiuv VMIII wrIW d lilade*

im li>t>({. mt-nii pale gr**"

lowi^h <»r pinkish-grey, iliglMlj Widened .<)

mua the uppei 'HH M»mctini(> «|r\<-l'>pinH •'

bladr. bladei llallciird liian^tilai, up 10 10 >m l"M i ;

and M J t in wide vnili .t mtmlit.moi^ ligule Itivtihn '•' '

braca i-V die love and unirina

with itu d i i i t i .iiw.i\x diMMi.iU xhoi t i i than ihr cuto

prapi I i tn luitK, tin aecoad and imul wae*

mm h a n n a aad apreading i"'-1

j i i i in . i iv I . M and S-Mt {-WU apikeleu In ' l>^

Spike le t i confca ted <>i in . in>i< " rU>ni

ovate t.» ofaloag, •ublmnu "»-H> "' ' " " *
± 2,.r> mm in di.uiu i. un d <>i

n ihHaa twroain Qhaaes ettptkal to onw l11111

:li»v* i>r kitrrn Ki reddwi*

tnov»ti ^ i th .i i« ddftb t'i"t< i> p; v<l«->

margin^ hyaline, mu roa oaa .«IK h.m\ loWBrdi ine " ! '

i m d i i h proninenl and keeled th roughout . ' " <

naucro diatinci :h s < K i ibteni > n l 1

O.!Wt.K mm limn, aajaaai V I as long a* thr uni

obovnid. BataHN *idcd. MJ m I t t

0.9-1 Rim widr. i4»v ui.-K ..t Munich i tm^-

wrinklrd. l>l.t< k, apx ulatr

t.n\ loaalf Bowan KMaetkaca develop at thr

batr iiiiiMti ihr ,t\ih

ha\T vrry lor

\nuual ( i.mm.>n m va^KialK Boodcd

diti hts . i \ and ntlirt urt plan* It
[i . i \ i> i in tbr cynonyin) •«|1(l

intir<l With Mi. hiM'Mti s|..

wfc ' "1MI

(G I. l. Altai)

tn.

JdbofMpfecau mtunmahu (I intnein) Pal " > r l

'put mwnmstv* I mu > fm

K i ' v l i l l l ^ l l S i r f ' i n Wtl l f f i l l i | ) | ) i i l l .

Khi/.niKs h

but Miilnxn Malm I it tufU d IM ii

i hi/

441-100 | .»-) S-9 mm »od. !••

ihe l«rt*e*t atale iik-

kanfled .m<i In

bnwiti « m|Tularaprv laato W

i>prartng as a continuation "I l h '

tuii i i hut tinaiiv often pan i " ,'
»h<«t, king. »l ia i |*

"

rpmi /•*"•• "^
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l, thr dp U I IKT hluiii loAotcHMM
gntcd, hemispherical, wtefa IH i- in

»piktlrl». SptkrWl* *«*i l i - . ipiunl • *• libloilf Otokl
irvctc, d m * -. flowered, wny lu lirmviu ± b mm

tang at amtmik. but Uiruhin^ i m lung and

0 HUB i*uJr tohi-ii inui i i i i ; i . l t imr* hr iu.

•H'i D l W «» liuuitly mate Mlrtfrh.

•nut Hipwii, ^LH-4 mm lung. 2 9 nun wide; ddei mim-

hrrwd, pair or brov>n with rriMi*li-t>m*it HrtpoC

irurgmt iiunuirh )iairv luwrjriii ihf lip: miilith preoifc

•it HI fp ind often wed JI tiic

tip Prritmth b f i u l n (5) 6, mieqiiit, iHghll) W

iin< tlv longs* than ili.- inn. r tumely tc^btkl. S

'i in S. hfotl *^nlr<! ^

(Liiirnrtl, bruvlif obtMoid, 1.7-1.9 mm long,

inn, Hide, Mith niniutr nannvnr «iinklr» or

•MMHh, Khinuif! Ma*k

ttn u i iu l Uirtih found in »h*lWm H^irt in potili

>od diir in v oi] rwa ' ibo m nunhci and

«k*4ntp« wht'ir M ii DABS dot BU <" RMlunkoMti li

prrfrr* ni i ihrmtir l> muddy ">>lv Frequently found

Nidi tsrriitt fitMtniiia in bHtndued rfitf Addi (( I

Widoprradud polymorphii sfM-itek.

IHyp i. M i Wumci pani o< *« OU World,

oaturaBied fa \ ( in" i . i Hho, Ccjr, («•<•( U, lv Bh,

Up, Kl, Kt. Mn. Mh. Mnt M*, Pj, R|. Bt I p, Hfb

600-1700 a

Bocdcderj >^ 186

H<M.1» I I I J I L A I I .iililtt ritflrli tKIl MMtWliriMM Olll)

topetber, teveti tun wiih Irmninului.i! ridgi na

^ [todiidim if"- brwt>, <i 1-0.9 »»»>

reduced to I 1, N*4rlrw itv 'lr-llllc.

f«l- iw itfifv ! i d

<I end* brlow ihr

Inuamci net nrut kppriciiif a> a comhuMBWi ••< the

aim, ititulK ttiiKh lunjfrr th*n ihc fdlm ftf<>pr>

.HI. »lui «K.(i7-lmni»Mtr,

•ii^iiiH tK n a u e n c d whh U»n,

< r ftvutfjilittt J. of 2-10 WMtk. «pfMmiih Ui. i d

Sp
I ' 1 nun in dwmctrr,

«!•• IU»»

• t*t-Kitil (ilnmrt irtjir. '/—If.fi mm Long, mt(tn>>

4ini l^aefWd, Ulnul un^ i. krrl

i i rh |iii>iiinw rtt; iifWK K K I I

• '< ihr ituri|in* In m d Pcttuth «• ^m nu .il>-m

mni

HIM w*dr, ifaiMMriwK wivy Offl

•"« hrrommn ftiri brrum (o hL-

•, habit HO cm). !,. >.,. •
mtn>. t. tpikdet ii tarn}, d, ithtmv < I i.

(03 mmt 5 tnufpUrmmt I. balm ^tmth
(1 wmy, h, ^ikriri i lmml.t, R K w I I mm I. j. nu.

ID

i

Ill MMVIII.llK

i]<r»- t in ». .- In

L»nd», |

• l a * r n develop wiihln the

u»

(Up t«t "1 mm k>flg) lit*" 4li,iMii<-u, irtintit <»n« • !i,

IUp«tlLU) Uir mini (omfflini xtli mi u ., i ili.

- let » 1«V •

p t k brown i the na& DSBM )>I>-

«̂rac<M k-lil*' 1 Iki 5 viKyj I fnu* btii ^luiiii > *.

); attgU-* trf ibt- iinli l u m ^ n v h ^a*-. 4 I M ! (In

wuitc i oltrtjj as the »iilrt

Eadteaul

i* (HoctutCUCl f» Mi i II Li ll

lial l/tij>ff< tnH)pllniii| Mi* tmrl

INajiMWC FUchcf]: nj !
RiHjt* ihalk) it iiiimnum. uiltnti icreti i«

Angul«rF HIOI I" , m lonjt

<Uirbr^ iMtri. baOaw,

timtuwtw icpu p

h \**1* to irUiluhb*,».•,, t |K upper
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. l u t ing in A n.irn

Main

. oniinuaiiofi oJ
much loftier th

• LIT lobe with an

• - i i j . j H .11 i i i ^ a s a

'ig 4* oi

he vulm jimjui. Bt-JO < m long,

twrwrtitT [>vinlnlji,i.i! <>t 1-23

Wttfk*. apparrnirjr lateral tpikctei* in a dnnr. hrwMikr

^(rtirku i m i k . OVoM i<» subplot*)*:. 9-*J mm

1I»TIR. 2-4 mm in Humrtcf. »»Uutr, gtjkW-H-Unw

ir t<* bri

rtim Jo«K- often ending in J >h«ti and

<!. lateral nenm
urnl. krrl KWt -h

ahtcnt. Stignw 9 Nttli tharph ^nglrt l . ohr,

l.f-1.5 mm long, O.f*-l.S mm widr, rrJiiwcnrK wan

on the akin but not on tJw wtgin. p»k brtfm »hni

4wk biwwn m hLxk. with uaj

il»jn ttM" vide*.

Anmul In irwMuklh lluotlrd pUt« or (UiKluig in

[rf-ftnancrit *»jii» 1 S >KMI>

lln*trr» oVwkijj within the I M U I 4

inntislv itcwkiprd nut* tnr utnulK t*rnio*hal bf|pn'

(up to "J S mrii ! in chjHiHipMnouA unr* It I*

mil ' b* iudr i iK cluitrn of goidrn-brown

• IT IH !<Hirrd -vjiikr-l* i> antl (IM* wrn tOOOWl

ma likr .V rviJUi htii rt dkun-

b largrr gtumn i2.5-5.J mm k»»n», u
tradwm «rpu <(m

ll i« Mimrtimr* rnt»*»dcfc<l to ' than 9

uviii of .V i»**m«iiiiM

11. l --II|. Alma *od Indu: Ind

I..
I -| Kl. R|.

K I ••

jnVr. tittmtii'cwih. < mi* »*^*ti

FtK, 1

Rhi/̂ mM^ with ttotottk, Motoot up to 11 m.

imulh (rrniiiMimn tit Wben. < ultn« lootety tin

le hut KHTI< Stfckti bdoH
nlloir^rTMr. |*UiMf>tt>. *V-PJ0 (—t tall,
mm m ducwln hrkw, 2-^ mm thirL hrkn

on banl, *rtturrd IM • Jc* or Mwk

the upper •heath bladed

crkb-brtmit Hi nMKolmmL muttr nr Urn

UtlliMm riM r hiM i

p
larir whrn ptnrnt ihuftrt than ll

f iMMh -

mlm, M 1-l«t no long, dmfirf m j«*f

ihr ••, 3^«tdnl but M a m t u

nr\U-i\ 4\in\m Ihr inner «dr. thr lip oh>

InRnmrrnce fHrwhiljUrral. ifitraclinf, nu*l

<onfXHind. mlh 3 *n motr, unrf)talt

i unthrd (w

1-1 (-*) rm lw| H imalh walked and *ol*wy.
OVOid to (lUot1g-4ni»Hi. tr ir lr . (If

to iH'iJuin* bratm, 6 - I A O M I U>»g

tiumrtrr. Glume* war tout, apprmrd. wn

. ttrooghr (nncjir, obttMr ur U%hih W

mm long, t t mat widr; w i n nrrM-fn*. p* v*"1'

t tn im tine* or patrhri: mai^bt pwb-i. MtimW K

hairv o r n w «* ib* tip; midrib prominrtu *ni\tv

• a 0 V-0 \ nun Innf. whitHh. hj- * * *

Prrunth of fS) 4 o* r». v i l n , rath •*>'

p phimowH frktRrd. with Mofin air*>

r\««-t uluuml. *» km|| a* of ilif(hth lonftrr than the ••>••

S m w m i'l\ 1; KlanKim RatlCDcd«nd pn^nnft "» **

Mifhrn 1.5-1 mm long. <«V w«h • * W »
*%*v appriHlBfe. Styk totter dun *>ir

M^m*. «fM^tMihh ^n»|th' *»r-

I Im lW. i - mO l*rttK

.n« 4|>rti, 1.5-1.7 n m i « i * <

wn- M mhlnk.

..1 MM p U . - 1M

Wtr E tti U kip*
comnvm near ihr C O M and 1* found in l K*i*

fK, 1ST. VI • If ll Mi
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Utcd kxafty for milting tuau. h mam A

•iinii ••jr"imii ( OM [tuii.ni fiona h hco
KJ which il I irntpcnic i]wie»

<MIUI Etnpe and w A*u wiih A-uii|{l<'<1 mini* *od
iH4Ctt 4iul hltMfkl p n null - unirill*

;((•.,. I M I Imlu. st \«i.» ami Miui.iir.u * n, Ind:

Ail. 1)1. Hp, M, Kt, l'|. H| hi

\t> ' \ i « *> I

• l] Vi\t. IH7

Ukr & juntfvtf hui (mallei fend more lirndti
M ulihs n|i i,, l i t , ni i.ill, 0 V I nun v.nli i inflnre* race

vriih I ni ki li iv v.|.iV« 1* K M mm wul. pert

imh IKnil i-. 4-',, .ilt dfcdru 1 Is loflgct dMB <*" ntti. n<K

lr» Uuti 13 mm Uiû t: amben a "MI.H mn long; Hvlt
Jlw.iv» J.i.ir |>l, .-K (ihr wnti4l Mtli tlat).
1 l.fc mm Inn, 1 tii widr.

\MIIUJI In H<I I»|M-M pin. - .111.1 ni. IWkb li weim

>>> niu-«nfii«lr with V pixtnuU\ add ma) ad bl M

IG Ux,, s| and • \tl»
KlndiAa?Wb<

V trp*t in the MI K i tcuw toum) in thr 11«nuU>-A»; moM
d in <>Mrl H<fjjv j ; r |p lir (blind !»

p HMwim*lo Ihii m*k. I ' irn thoult) rvfet t»
Ihc key DQ p^[e 9 1

200 »JKH «•• i

tai It \l M>*U

(it

n00

BcF)( in luili.L Knllimi nt llic IV-itJtiU j.]

ted 1990, put*

fetkaring »• 1 -̂^ nmw in 1

•

n-JJ. X Mi Rrixiu*
NrrtJ, S, mmtii Kunth [.V UntU Mtion r% Pfriilrr,

V ^ • f a si. ^ ^
'• 1 V/iMilwli hi

Vll".i>n: S ptrfrmaikt [\cr*l Kunih: S
H Iliimrn IA LitmybM* fhK^lrkt. S. jlund*
' li CUtif BOS SiriulrlJ. S

•rt**dtf»Jahi

]: 1 % I
1 replug- 4-H.I nun fhtifc 4 uliri* 4iiuriK

JII>I«K ibe iii>'>imc. !V*ii((kil, with coo*

M>-> IS<>-2«|« «m tall. A-10 (-13) mm

above, up 1 m I-MIR. 8-tft

t-̂ M}) mm wiiir. ttHJ^h, glahnMM U11 uatMdiu mi clw

• n» .md thr thrrt |»'

b n|.|M iiui.-i i. ,ii Nadr (I cm) < Bmatrtp
(Ijt I ant lrm»lf *|Kkflr1 in lutu

•pikelrtk (5 nun); t, nut virw6d fnnu brkinw 42

vk-»n1 Intm ibe ttrir (V Ram).

'

hianrho WJIII>(( nun ;>ik.rlri». with
j fwnirir lO-jOrm kwiK, S-Jf im broAtt dB)MI

HI outline. S^tkctrt* •oliuu'y, with 1-4 ij.
bWxu«l or uni«r\iul; hitriu«j

I u mitnJ fraulr fWrr a»id l-«
nulr Acnrrn; frmjJr *piicfcc* with I (niulr ft<m< <
mounted br 1 or ! rni|>iv glum***; mah-

tft, 4-5 mm (c*ng. wWl V I ^ I A I mjir

j i.t i«iin,n. glafaroui .it h
fViuuifi tMi<if< \ ttaeoL V « W I M 5. Stigruu S '
broad • iufi((U4x^ % m tn long.

2-% mm hroarf. wuKMh. wpabBouM. |Sst*nittf trftiii
'• rf*-jnc»*M<nt JI i l ' but and with J ;

•rtJIV. IM rup^JupMl wrHI nirr r V mm M UM OJ thr luv
Waring 3 *hiKi and (rianjpibr hthn.

nnul In thiUkwr MM0 m ilu pdM 1J>L<-« JIIII

V m w n m and In nmni|» h often
l Xcrordrtl a» a wrrd tn ritt ficWv Kr* i^
r brgr icttinnii panuV vnihont RO) |,

puii>
ill--, it-1- i,.T11Ji | uhca, Aate

AtlMI '
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Blmtkmi
jMTtr, Srttptu pr» j>iinr| 1 *JKHM-V widtrtprrad in the

tn>|i.

5 H»,mper [Eimtckarn afit-

[. Kuvanu. Srttpu* i>mf*n>etdr\ Pmrrt.

«• I
.> IIJ. i.. I'H> • in long, with bcjuirhc* ariiing in

r» iit.ti.ills tiihirndcd In 1 btM •

iiln [UiijttnlUp: intriTi«Klr\ lirtwrrit
T*h*H|* progrrMivrh ahofier rxtrjH ft* the

! UJttuhe* lonK' I ) K
town ifUerDOdet, '.*-^>rm UJMR. l f « than 111 mm thich-
*implr. hair Ulr ami «ficn vefT numerou*. VB

• a ln ur tubular «h«*th». whkh qukMy
<lcrx\ (ihr hair-likr terminal h i u u h n luv alkrn b

» be 1r**e* Of

«.i

> -4, long, prdtin* (n)
i i m b r l * Jt i h r ru«l» ni l.i JJ>< |M-»

thr • hranrhrt, c*ch nuhtcndcd by
Oir.M> tMfaufbtnctvkut,

mat Ion(t l.i--nuti Midr, rilimwrrf < iliim<

he. IN
nt II tnm)

•

I , M l * t "

t-mUwnR ihr aplkctrt. «hr kMOU Herilr. ih< ood
biu-Kcul. nuttr h bnoili-* '
2-5.5 mm long, filiform hnt (Uitrncd ai hatr. wh
hearing h*i:iwwdlv difgeird U*rb*, |H-I^MIIIK rt» I'111'
B W M B i S ; i n t h « i i U f f l o | ( lttS:

M^iiia* It. 1 2 mm kt«tf: «>lr baai
kwg, fl»llrtird i»duff
almntfl tMtind, 2-2 h mm long (<
irni wylr ha*- U mm
mini itr.

ital '»* prthap* <
mrrv iwimmitin o* lln*tin^
aljfalikc plant »nh rmrrgrn'
m< oi akmh (UIMUIK, iiltgtt'
be rather rare ihroM l̂n"
haw penkmtt and batfaed prrianih tegment* BIMI

 a | r

ilmi ptnbahK dHpervil frt f l " A h
placed in tJmkmt AIMI tmnrlimn in
alto hern pbtrd in BmnHhrptm,

annual- A ntf>

h wftm to

rrrrnt mirk

, Wnup
better pJ

tome rrttfcal n**nli«n »(.
til the Wkwuti B.»u

Pnr mkaand * Ind

DKOSKMI ^ U
<iHMmn hrtht

bbdr« rulJrd m bud.
ricat
firr Sumrnt as max
ihr prtak tK«> W)v

ule.

XHWM hrth,

bur&iuJ. nh

Inf
'nwlo ami a tunged tirbfc'ular

««rd hrttw; Iram m IWMI rarttr <M

v4«n. hUctn rLHirnrd hraiuift glandular tr«**i>*

190
rtahkliiritr.

t iMMfttl
Sln

lem am

>nc HI 4-7 luiMiri *i*t an IN'
hmgrtl akmg thr MMdrth •hw h »*n i dl

thr irpdt S ih
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I. < .inlim \t-A\-ct jh«rni.

MftaS
I. l-T4Vr\ intuit >lCM| I

1

185

. flmm (4 nun); c. h-of wHhmp ii mml.

(3 limit

HtbnM >Xrt' "k Mirr. umulty ftmnd

mil ittfmtnft Lurx*1

in Wm Bengal whrrr n n «mirtimn ftmiidtTri)

m and rniiHuuphiluui 01

in I be <li*

arc wtedt <>< lurinnn (i <l tptad

It » ODUWonNM plMM irftfl .it tivr ii4f>»

d'Am»trur* rtr P U n m c J t iuMmi (Kiiurii >

when ii n
l«>*l: Mn U>( ut iu i hrcn

IKX ll««wi: R

tobr rxtlnri *n ?

p
I • M. . . . . - ) . ' 11.. |« ,i b b d « » f l a t t e n e d , foc»itt>t(

ky,gUod^ppedtcniacki IVm .\nl\y
* HH likf rnH.

' » " u l t i t d a l - i j K • i r

I'l U IIMIJI ill |n lli4|» • '• • 'Illlul PtdlttUITti

• >t —"""a HM Mir ikwmiiiuWk JIIC *nutl

lcuvi-» in haul

item, IKM JII in band

1, 1JJ1 bhdei t ti looga bn) bantK bruaHrr
t l * pt-tuvlt-i. tiilMrir jnrjn lubcrt iilwrtit; *tvlm b

imr.ilMur it tmdkMt

% UeaS Wade* priuir. imuh l ihan the \n-tt

*ikx MihlrtTAnejin lubcr* prewnt; ttyln luitUnntv

{much brajulird) />.

Itmtrmh in -V^i l R| |«0

I |W ni b*ul r->

•tipuli •M-arww ottMcular.

5-M mm long, 3,5-6 mm wide, rrttdhtt lu Kirrn.

Intlor i up i«> I" <iti long, (2-) If

ill . .Ui«m^ I V o k • vliUktiK-iihl.it •• i otau

+ I JIIIit kmn. pink to whitith. (H^r*1 of 5 t-jr(trU; «ylr»

•fMiilr V^^ilvrfl. 1-3 unit IntiK.

I', n mii.il lit prcmiTirnilt WCI | ) b r > M

fUHinVil m i l IHI . I IK <>II mttd) tatt in •

-wnwl»t %i j" Jixt juiMirwl tank*, Ficrwrn oprn <*tilv m

thr IIHHIIIMH

II. I' w Africa H> W o1 . ln*i, Mep: Bh.
(^.. KI. ki \ l |» Ml I d WJi.

Stem eiw u to 8 i BS I
Imc lui'lK (n.»j<1rr than (lie pdHflrv; the Umrr

• *ptradtog or tUrttrxrtl, ufj to IV"> an l'»'s Hie

i k«w«« up in

\- in MMknvcraL Scpab inalr.

nutrc i*
In hi-

thrKur I • \4hnl, ± 3 mm Jonjj,

Prfrnitttd or prihap* witiif (n mat

nrn[lv tvrt it< fr^nUib flixMtf^l 1-niinl in

ununp*. (tlMllim j .,ii, M HI or nnur

kh I H |D) M <•!*«> auil. Surocumn

i Mr I) rropkjd Afr i»ir*Jij Bur.

KI. kJ. Mti. Mjt. V.

Gbrkcl:Hf. 191
l

A irfiititti lul*ri.

. .iltrrrutr ot
HIM)

an long

. . \ dr

"P
!

M 2fi tin

]

.|. M ! I m Umn>

f tO-rtnwrrtd. Srpalifn'Jtr, margin iiMrihcd UMVMI thr

Up IVuli «ptlhllbKH i |QOg» »lnir
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,.t «• llowtr i 4 mml.

• • p d * «yir» S, *ath Rtnhrtrte { m e n ) timr

braiKhrd) CapHtlr 1-vatml Of.

Pr- In rrn> «rK vwutd

*n\ fiwVs ixt *nwn ItiH wit*, ttn *»ti KTMM p»«

JIM! Afcirig ihr bM . t rm>* It ••

»CKKHI* «ht»r lOWm I V i i lot riving ulk btOVB «ml

uwitl 1<M .ilh in mnlM inr
I! jm l Aumrjlia: < N< l> ki

I n 1 p, lQOO-VilX) in

BLAT1NACEAE
Annual «KI prttitni*!, tomr

in rnlur m

i bate. Pruk «• nw>

Irrr Sumcn* *• mam i* tmkr m nui
Ovary MiprrHKF 3 £-fv pU

i trp«M KU) <afMulr. wilh wi nilr
ut. tenit nuiMTmn, UMUJK cinni, I IKM

KMMM
her. C < i • R«-IWI» of ttmiutJ

Mn |<>iirn«l •>< ih« Arnold
-in f*7H\ 41} -AM (I9MA) — h

I. Sepal* free, aruir. with A dbdnn nrm

usually rubuM «nd turupicuouii; flowrn rwd]f «t*>>*0''

'£ UT mwr, IIMMIIY in rirnw J lr<*

row <i«t *****

I Step .1* untied it the hue, ofetuw, niibout » dim'"«

i ii»li\wluaiplantoiMttUy«naUand!

4<>hi;ary in I rJ a u k leaf m»v

- i apt

<bvrnity in AiminJU an

v krtaxa m wji.

t*luMkd: nuugin fipijunnh tiirtlh*^

MifHiIrn |if ivtirnl. Ftowrn irfirn m tJrnw, .tuill.**

f. will) * db ' '
Priak 5 v 5 . ubtmtr. mrtnt-i •

Si,. I0c*lr*.0wv5-o<r W<

«uid to KN

xfflHinial. Itttophytk o»
• HU^JJI^'I'V

n\ ll doaBMRB. Thr diwrnnnuk« arc u iu" <

prr*

Taaooamk frviwun «»< Ar*x*« <Fia> '"

inlla. rounul at tlir Afirbudr IV^MHN <i*n!rn» I

79-100 (tW
I vi hid it»» M

HMTM'timn lound aktnK

pljiuik. I I ' H M i n t i m Wirnl

(gUbfnut. Inrvn to 1 tuit iw,

(Rail
UttfttraJ < Md \N.iUI (htafml. In

• I n * ' , * p <

'

<-tm gtabruiH. u«ualh inllaird: tapmik v.

Kmubh or pak bf »«wn, mmrnt 10 '̂ *•

MM mull I. ie. not •

\ ihrt (rikltUi. scunrtit S

><rd» wiM«nh or laintly Mrt>i> Ml h > n *

oidtimratuan oC itmpk and gbodubi bail

.O.SEVI O* - 4 ' 4

indumrtttum of «mpV ^UnduU* « « » .

Siriti. i
up I •. bmt bu«

or br«M Iwd brhiw.
ifiH

1

•tdr o ihr

maqpn* t

(K*I,

p ^
I >-* wun •*•»•»•

n n , * ' 4''Jj'
bon«. V* mm n k , "ihrf lr«lhrn.
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mm), >:. bur ..I leaf I" 'Tirol

r. md KM rom>. C h*« (W

**l|l» ^l.iiMfulw hititt when ttMing, margin wiT*lr will)

KUMul.a hair*, nrrwr* p«onniirni. 4pr« m ulr. Flfwrci*

in d*-n»c j \ t l l j n «-<dU-clt up 10 4 mm I
N (• il* i, narrow*) i mm long, i Q..̂  ram tuidc,

ID *Hiiimulr, plitirKriil gT«-». nurgtll

IVIJIU 5, i w n w w * . h«irll> f *i rrrtii*n (hr

umni i V

(|Wlf*. l-Mmm m
hv "^ u h n Smtt I
kIS «• in dbmrirt.
i f t n H! ••

in l<mf(L fibmrtit*

mm long

r, l*hff))i red

I mm

Ml to. nit iV faiiilK «i(Jir.

'• TirUik. s..ii>cu/jwt in ulinr wnu. ll (lower*

inrt ami j <r)(M.ii% Alia

T
p

KI. Ki.Mh. Mp.<h. Pj. R| T* ^p

l i iu iwu* [A ifttHiUmia Williirium]
I-IK I-I!

nf nec i it tir< nd KxHing *t nofln,
luUall> hruKhrd. »p Id W Ctt t "h* bui utiuith

vsliril

1-3 utin

iiiiUJtn! but tonMrtt in i

St>fUlk*» HI %

utrmln Jinpiii. v»ii)i r.«u|hr<l

hlwin luctoku 10
iji»»-<ii;it«-. 1 r - > 1 in long. 0 7 5 - 1 Sera w«w-.

H M I I I iwllt i n ) tirt\i P l o W l l m t\tn*c i x i l f

|tnln rlt up tn ± 4 nitti loilR STJMK $, jwk |Ttcn

1. d II1-1 L% .mil njn, l- l1 mm 1ori|(. Prlali 13-2 1 -Til

I d M *(ii'4<lini;. Hirnhlfinl lrtlTlli 01 pink. Sunn in 15

ui In * . (il-niiriiu tmequal, 0.5-1 mm It'Mijj Styles

0 £5-0.3 DUB long. ^Vf tHf t ((IMLHIV. ± S3 mm in

dUnner, givrii « pok brown* n^x-mug In 5 vahvt.

Sccd» oblong, 0.4-0.6 mm IOIIJJ. dtghtly n m t d ,

rcikuiair wnl rnaL

Annii.tl itr prrhapk y imr i imn pcicniu^l. ( 'MMI )V

found In W^KHUJK iniintLiinl i t r u . chmcu

Intiml 4i•mini I J I I IS . tn rice licWt Jiid »Um% iirtRjtmti

tlilrhr* Himt-m at anv time iA VCM.

Ffc- IM.
(I iwil.
\1 tm\ t. I'(i ill

Jl, l>

i<4 mm I, I. Iliiwri ll Mfhl. <, i m l
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d and subtropical

Introduced in Eu <\ S America: Ban, Bur, I
\p. Bh, Hi Go, Ki, Kt. Mb, Mp. Or, To. t p. Up, v\i>

Bergta trimera Fitchei Cl < \ \ M< '•< i [J H H M »
r « I \ \ Me

Benthant]: Pfg. l«S
Shoots and M^MI* without red-tippct!

f when UHIM^

: i\\\ branched below, up to ir> cm i'»ng, EM
inflated, often wwewlui woody, reddkh, witJ
egtandubur hatn

• t> mm ; -0.9 ram

or n«
rlltpiitai, 3,:>-'M) nnu long, rathei
leathefy, glabrous, nssrgin urc,

10, ii) dense willarj

jK-di. • BUB long Sepa

eitiptka)

margin
entire <>t fiinhri.it'- Petal elliptical,

pink.

•

mm in d btrigbi

. , Sect]

nnu luis. rr

l'< u sini.ii en annual '

•eep

Qqwtn. stigmas se«ul-
tii tl(,»(>

tal. )i it ;

. •

it f. thktmttrum whn

. . • • .

•

•

a* ii
Hit tin* ffimrtJit Mi

•

known b

I. ri ttebxt!) the f .ifmtlo mrnifl
kk latuiit)

t !

O ) !<•

I. Flowen wwilr or iir.uK «<; the capcutef remaining

in the \r.\\ .t\iU '

J-Jafinro«i*»^Ma Wujhi; FIR !

.

tonu

rtotis, i

hntb:

•

pedj j, with 2 membi

al th<

•

ovai. 1 ) l | r -

than the lepab
rip*

hit-, in thr Irjf axil. <>|

tO.l mm
rtrt- wit ! '

f " m '

illy muntUfcd an

«! (.ink* .Hid m II
• on i>ni"

,tn it
' I it

, l l lC

and uo"

Mp,«J.
Ik,

. S i n M M v. •>, - • n \

I »tt utn Ion,

tepaK. v r t h rairh MIIII >>

I N ! ( • « • > .
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r«i}. w.imit i areaaol ?!K- Northern Hemispl

Bat, Lad, Wp |k. 1 MO-MOO ok

E R I O C A U l \ « ^ n c r a

Eriocaulon: ± fiHJ vpn kcK almost umnnpotJBHl

S t e m Min|))r. *<inn-liki- or elongate, burnt* iptntl,

wiUiotit petioles, in rosetaea <•> < .mlnu . in subm

•")u,i(i< ipei ia uMi.tm denae ami filifoni). Si apes topic.

oitoi twined, endoaed .t< the )>.*«• bj a mbn!,n ahead*,

iOy exceeding ih<- i<-.i\<-s. [afioreaceaei .t dense

head, Miim-mit-H by an involucre erf bracts. lamhicnJ

b r a c e s . u i o u s i<> feathery. -pr<-.ttlinn <l ai

m a i i i r i i y F i o w c i t i i i i i M ' M i . t l , m . t l c . m i l f e m a l e l i i i ^

in s e p a r a t e b m d a i n i h c b e a d , <-t<l> s u b t e n d e d h\ •« B o n d

M<>r.ti ii<.,t t» Eraguend) n l m r h . o n towards tin- up

Perianth 2- IK S-merous; ouiei ^̂ •̂ ;rltf•nt̂  (tepals) fin

U B b e d i n t o . ( >>}».ttli<~lik«- I U I K - spl i t d o w n o n e ">i(l<~; i n n e r

ib) free, em ii bearfaig -* bfau k <» n w d j ted

"••< t.« g land t o m r d a t in .!|>r\ ( o n ) be abaeal ha female

B o w u i ) , tomena ) HI 6, <HI<- whori <m the [x'i.il> ifae

other mi il»- M i n i v s b e t w e e n iln pe ta l* a n t h e n

b b d i i n w l m c < h . t ^ Mi|Mitoi i_'-ur M o c u b r ;

""'KM t tea aotftaty and

pendukxta. h u n a merabi lie, toculkidall)
dehiaowM Dapioid to HI<>IK>M-. ft&am to brown,
•ometsmea " p f » < n g totoewbai tranalno Mb »»
diaekicdvd) paoerned

PereoaJal <n annual M«»i i\» found In ww
• in man >m|>̂  and watnnalry inundated

^liiij- UIIH'IS bam i«.(,i)U aubtnerged k
PotUnation t>\ DPS. 11- oi Muogamoua n»e (fia
ieiatnuiea are m'pwtf aeeda, dlaperuJ unknown t»t!
probaJbtj tranaported m mud •»! the feel <>i birda
Often found In n nni irrigation ditchei bul
rard) considered to in- aerioua^ detfimentai

1 i n - g e a i u < • > . . . . i < : J i . m \ 1 I M . I I e n d e m k

l u b c o n i
< * " ' l | i i . i t a x u n o n i K p o i n t o i v i e w S!t>>t h i r j f . i t )

^ j x ' i tr\ n i i i v i n i w e t p l a c e * n t h t l K r . t i l n r t t ) , i ! i [fl

wnda, 1 li>i\c-: t h e n M t oo t )» '

•I'lu.un apeciea and ilic- lowland wetland tpecin. fhc

i p x n r i n g in I m l t a ,»>,» | « t l n n . i l area h.tw iH-t-u

Sns. t r i . K l a k r o h n a n , N P T h e

uttnilj H in India. Biahcn Sni^ii Uabendra

P*l s m g h . Dears Dun 1 It baa

been used at dw b *i iiluatradoni h>t (i»-

lixisjtii nibcomincnt there i- itn \vitk ol Pysos, I1 I

Indian to [oumal •

91-115 (1922) - .ui of

ind raibei unrdiabli fot Sn lank.. Phillipa,
Sylvia \1 Imm

in. Ki-v* Bulli I wtmld

p . m n u l .uK ljk<- Hi d u n s l)r R. A n s . i n

Hi Svlvia M, Phillips (Kew) and Prof T Stin/cl

(BOM Ittnti ] ior t l ici i help.

Exi luded specie* oi Eriocauttm.

Endemic to die Himalaya*: at bhutanicum \<-

• IMiu; E. katmanduerue N.mikc: •Ncp; £•, pseudtxjuin-

quangulare Riilil,in<i *Ini i : I |>: /•,. putmiui ). 1).

Hooker: • Ind: Up; ii". *tom/«nir S.iiakf: »Nt'p; E. tritec-

tttides Niitakr: * Ncp: £. rind*1 Kut m

Endemu i<> die hiils <it NE India and the Himai

J alf>e\tre ] I > I l o o k s ci 1 h o m s o n r\ KAm « k<-: • h i d .

• N( p \^, M^. Sk. I p; h. edwardii Kv\on [/-., tdwaniii

Eariaa riauv i] Ban? »lnd: Bb, sk. Up,Wb.

i r i n i f t o t h e h i ) h <>i N i I n d i a Myanmar:

I. barba-eapmr Kvsnii; •!!)<): M ;̂; E. chtrrapunjianum

R Aaaaii et N P. ftalalrrTihnan" •Ind; M«: n. colktii

| D. Hooker: •Bur. •Ind ; enstatum Martins

rx K("Hni(kc [£, cristahtm war. mni-ku |. 1). Hooker]:

• Ind: AN, Mg; f̂ . gractle \! grnab \M. kutzn

>\Mm. /•.. mfirmttm Steuddl war. fei/Tz/i (Fyaon)

M o U k n k e ] : • B u r ; f t . gregahtm K £ m i c k e : • l n l l \ i -

ft mi«T»m Kotin<k( •!!!(! Mj;, ft milophylium | I).

Hooka [£ aHcmtat vsr. mitophyUum (] D Ho
a]: •Ban! •ind; K Mg.

I [i(l< i n n i<> t h e H i m a i a y a s , t h e h i l l s o i N I a n d

S iiniia: E. tirpalnue Preacotl v\ Bongard (/•.. luiali-

johum Mantua {'luzultiffoltum' onh . nmi / tmide

k c i i m ki I • I n d . • \ r j i : \v. H p . Mg, Sk, T o , I J>.

Endetnfa Bangladet l i and SW India:

hittm KAftitcke: • B a a , • ! ! ) ( ! <•<>, Ki. M h , Vlx

• i <i\ t i n i i i I k . M p b a a e d o n i n c o r r e c i

identHH a n o n

lemfa to th<' h i g h t a n t b ol Sri l.ank;>; E. (Stratum

i l.< • ( c\: E . raiapsimdn S . M . P h ^ |

unurn vnsii Ihw.uii-s, ttnti \1;iitm\|: •( /

»r»tr» Kntmikc {*:.- orth. inui . ii \nhuiuir%ceni

|. 1> Hoi | l>.
l l .mi • / philtppihcnburgt S/

r> W -ituilum Kut nit k<> V;H. n»«;w Ihw.m.

Ruhtand, f D, Hookei <t Tnonaon, aoai
htstum -. •

I;AH«I»W KnliLmil «l . / ."immi |. I) Hooker

•

K n < l i m i i i n l iu- h i l l s o l S I n d i a . t m i ih<- b t t a o l I d

Lanka: 1 aaBaaaa |. l> Hooker •Cej Had / /«^p-
ru*pe \ t> I ) . : t h n u n

'urn |. l i . Mi.' i i.ti poiycfphalum

I D H o o k e i I V w i t t i • • i n d : K l . Ki

E. ixioratum I

•

• •Ind:

Ap. Ki Ki Co l lh fn K iAu«i<t>Mi KArnkke

U ! < | • II



[nihaiir » dM bilk •' ladia: &
I ELC Fbcha

• iml. K!: kl. in . K r f a w w K v i w • Iml. Kl. kt. Mli,
l , v . K. m « i / b r H « - ( \ < F a t h e r • h w i Kl , I n . ¥.. mar-

fqarrtae Kvyn • : ' & rnfttnWn K VlfvAti «•(

N. P. BatakrisfaJiafl [£ hamtttvntanum var.
ji/: •Jrtd: K(: £ U-ucomeias StciuirJ //•..

Maniui son Bcogard): *lnd: KL To. £ «tt*«tftt*w J
kt-f {/. humiU VloMenIcj: tlmL Mb R A.

<•! Chan in. • /m/ . M I /
qhairnse H \H\.M s t'l \ t WA\AV\ i i h n . u i : • in<l : KJ.

E, panagudtanum R. Anv.ni «t \ f in: *lnd:

in , £. ^«*i»aft(m Ruhland [/ n Fv»on)

In & rtijntdrahabut R I \ I'.
• lad: M}>; f. ram»«<f<*n*f K \i N P. Bal»
kmlni.in •Ind; In; X.fHAiMMMIRuhlan
kotidar tjmm, 'htntirskuwiai orth m u l l • 11»I \t •
Mb, In: £. nJuwfwm Steudd «• Strtid
• I m t I n ; £ rhodar Vf$OtK •!!)({ Kl; £. «Aan«M»r

R \ N I* BaLiknUuum * I n d \ l h ; & talbatti

K \nvi i <•! V P. n>l«lilihmn [£. kmilt) kamiut

ncgu «l!i(i Kt P. tuber-

tfrrum A R. Ktdkarni « M H [»• » lnd Uh;

E. twudrtxtnti R. \jiMti 11 \ P, Bdbkri • Uut KJ

Widespread! <>n hi IK ol the Hibfont inc i / btmmi*

anum MartRM C* W.iilict? (£ mLlgiir<:•,,: Steudei

(oldcnkc

: u h u t i * m ,ui<t » i r i u t t \ i n t i <ir t n t i m e Col

p u b l M . » I t ' l l f . ^iOHCVm < I

• lod? M

• •

ami B«bl
pa

ilu- p.iiirin

... I tune, therefore, Hied '*> UN
nrril HO nwir th^n id

Wd »n the

up ihr I-

r̂<j aquatM *
2. l if>tl)in^ ihr elowgMc Menu, not

bd
u.»it•: imttiei ' «W«WW«BI

t. l̂ -,*M-<t clustered at th<

i n g r t u

5. U M W l i b b o n B t c . prartwiHy widen! <<tU

MI^ thr

(MM

i t U

I
4-& mm intiR, the lip tTttBCatC .uul loothed;

i ream) white; irm.i:
h and g)ms\ ,

v v th, (hm with
tnd obvious trans* < r slit I©"-*

ma long, the up "•'"''•
eat

indwriokied
5. d >»»[ »eb«"
at thr up, Gemale petahwilhoui bl

I

lofard; '

k Kbndt

„ Ifeloo-

teavei n

ihaa *>r> ma K tubta

up u> ih**

1

6. I ng un ' am
row ! *u up

wim]

I-J
base

OWafdl thr tip
ithrts white 01 pale feUo*

like b * dense » u»l
- HI turty m * tBfl

(a s i i n i l t t i iu d anniu 't>h

att<; in

7, ^(^th(•t^ '• ive« utuall

aMatl)
more lhaii I mt thr

8. 1 < ,nrv %hf ,ith» ant! M

S. Ixavr*. thrath* and «.tp>
[HirpU
.: nt

tips

ihc Iwai-w,
><U apJK-aun..

9, FWir^ hrat t» wiih>

•

10 prrenniala wtl
stoi ki; ktapi

11 -1 <eaws densely wool I*-

I
II. i

12 I

I

men
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item mat in dfaunetci. appearing
rough through prominent Bond hr;ir t%

IS, Involucral In,"!* leather} in Hit-
centre, usiulK with membranous
m,n gins, glabrous, the outer onea orbicu-
l.i! or Dearly w; bead*6-1Q nun todiame-
i<i. smooth without prominent BonJ
b m it

I t . i n , t i l it1nk

lapping; beads lun l , sepals broadh,
winged; Female j x u K t atikr, l ined at
thread U

15. Female pct.iU threadlike, wtA a
inu-h of i,.oi> aeai the dp; the petal
hail • . 0.8-1 nun I m ^ (*vi<te-
>p«< E. texttngiifarr

15. Female petafa narrowly linear, wfetn
,i it vi nou i ba in ii the middle and
papilloae bata •*' ihe iij>; the petal
h.im. mi! leptafc I 6 nun long
(Myanmar. Ami.tm.m Islands and Sri
t anka) K adNbawaiasMWi

n. Floral bracts membranous, nm over
lapping: hv«uK soli: M-[MK not Ming
r e n a t e p e t a b unequal , *>; t i c
()»• median narrower, ii.»m

16. Floral bract* cuncate-cpathu
wuh terminal < utp; male « pab deeply
lobed, the lobe* truiM ate (Sri Lanl

/ ptammmophitum
16. Floral t>i.ms oolong or obhmceo

p,i)> inaUowt)
i. the iobet rounded [SW India)

• o. Slendei annualftwithoul r o o a t o d usually
' Otuidrrahh )rs» ih.u) :«' <tu k

17. Floral bracti it>i;iii\ '•- \h overiapptng;
the beadi bard; Bowen coaapkuoud) (lattetx

pah broadly winged
in. Frmalf jwi.iis oarrowly ihtear, \u<l» .\ I«-

n at l h r tni»l()l( B M ) p.ipilto-w- It.nis ,ti the

<- petal bain nm m 6 ram long

IH. Femafa i" tab thread-tike, with .t brush oi bain
.tr the u p . the jn-i.t! b a i n lept i rum im

19. S h r a i h i m u c h lotigci <)i,»it ih»- k

ituli lepali ') female flown
icp.tU in m.ilr tiimrt hr-r, M .IJM ^ t ribbed

19, Shcaihi .*•* long than ili-
htfK1 ' male ,ut<i female i inwrn

ir*ltr»t rm t |

17. Flora] bracts M lean partly mcmoraBOtM, looaefy
overlapping; iti<- beads usually \ott; Bowen not ur ]\\>\
sli^htk tl.ittiiHtl; lepab with or without wings

20. Invohjcnd bracts longer than die beads, spn
u^^, and showing beyond the mar^m o{ ihc bead
when viewed from above (head Rower-like)

II , Flora] bracts longei than tl»' tnvoiacrsj bracts,
NU'll;it<K ipreading E. stetlulatum
21 . Floral brat ts i h o r t e r ih. in invohju i al l>r.t( (*•. not

2'̂ . \\A\V sepala free, I, It-niaic
bm ts 2.5 nun <n more wide fy
22. Male M-pais united b e k w and spaibe-liki
or female petali S oi 5; involucre) bracti
less than 2..ri mm wide

23. Seeds with longitudinal, white, ribbon-like
IKIN; mak lepab 2-iobed; remak ^-p.i!* 2

nmcatum
2S, Seeds without kmgitndinal bands; mate
•.< j>,»K :t-i<tl«-t|; female sepals 5

24. Male and female sepals glabrous (Madhya
Pradesh .tml West !• t rnartianum
24. M.iU- .m<i female sepals bearing bain M >>\
towards the tips

25. Lnvolucral bi 6 BUD l«m^, obtuse w
Bora! bracts acua iminate,

& hrtrrntepis
25. InvolucraJ bracti lets than 4 mm tot

iU acuminate or terminating In .' i
finr.d bracti truncate, yeUovrtsiwgrey

26. Invotttcra] bracti obovat
± 2 BUB wide, ^uli • i i^i' •<! iin up; n <. ept-
ade hairy; male tepai ioi«-s rounded al the
ups D.6 mm lf>n^ (Kerala)

E. ttvarajanti
26. lnvolucral bracti lincar-obloog to
obtanceolate, o.^r»-| mm v»id»-. acute to

i n n n . i i f . i i i l i i t i j > , r e c e p t a c l e ^ l . > ( > ! > •

male atpal lobes truncate ai the dps;
) mm long i widespn

E. xeranthrmum
20. lnvolucral i ,: ,*s oi stutnt-i than die
heads, nut thowing beyond tin- the margin oi the
h< .id ww n VH wed Grots ab<

27. Male sepals 6 united below, noi >>]̂ .t11 «<
like; fen its 2

28. Female icpata boat-like, broadly keeled;
M ape th< athi kmgei than the teaves

t.. eurypepttm

28. I i but not Vt<

' t han lli

29. InvolucnJ bracts, Bond bracts, lepaii and
female petali

without Mack glaads I
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29. Imolmial braitv Rani bm I and
M-K ti.iLi-s .it IciM towards ihr tip*: tcm.ilr |WfaK
h with a hl.«k gLux! rd^utckn

2 7 . Male w p a l s u n i t e d bdOH a n d i p . i i h r lik<\ l< m.tlt

30 . Peavalc \H-UI\S leathery, with ,i dM .it th< I».IM

(AiKl.nit.uilsl.inds) f hfl/m

30. Ktiti.d< petth iiiniihiaiiMUv sHthoUl
M. Imolm t.il bm H hall) £.

SI. lnvnluci.it hi.i i tsglabrous
32. Floral bm is with apt .ii»mp*

S3. IV.Iu eh 1-3 ft
35. Pi-ilnt Is in.-rt than 3

34. I i nun wid
with ihon > lah with papttoae white
bainc weds appearing horiaontaB)! \\.\V\ (wide-
sptf.»<i| E. qutnquanfptlart

34. I t l i . t n J D i m i epta
c k with ftrnv h W.K.IK b lh ̂ nh h

hairs; v-rd* appearing •BOOth (Sri I -ml

/ utaXkfri
32. FfcX MC M " f i t u v , withmit | us

35. Sepah tad Gnaale H««*i .in
vmir .iv the bead ding

upwards .it maturity

56. fi Filiform, 1 U.3 mrtt in ri

jK-t.tK ..i iin i< !it,iii Howci'i im< MI glattrmM

tt i h r ,t|>'

E. mimmnnm

3 6 . ! ' i ril in r l l .MI"

JXM.IK «il ihr frnuk* ll«»wi

£. tnmeaham

35. Scpalaot nulr and Irttuilr ROM

ilbnctiaarr >|irradii).

37. Frtnalr arpab 1 rqiial in shape and a*

37. KCIIMIC «rpal> unequal, two boal

third Ui
I nun long, li.ir

58. Krmalr pel mm in
di-i |i with H

i uhlfiiiK lo uvotd
to W mm I. ad W India)

/ fHintflonm

38. Krntitlr petal* glabrou*; i mm m

v,illi

i» t> ' ved» ovoM^lohtiiv mm

/

KuhUm-i i
like / //Mtirt/iJr btl

• male [»

- d

<•tiMi.il or |M*I haps also ant it i.i I In Dowtng water.

(O?Rw) Endrmic to SW India: •]!)(! Kt

Eriocauton bmmtapttm Kninnkr ['bmnuapon OTtll
Mint | Kit; I

ins riaapiti e k n g a i e , i l t n d t T , up «»> ' "" '"
bate red lowanb >'"'

dp I BOTH l in r . i r . up lo | V*I , m hn i j ; . l - i i PM» w 1 < ! <

h u n t .in cvM-uirlf-cl a n d woolK l ^ v - ( u p to 7 BBW w 1 ( ' r

at the base). gWbnmi BcapCI lottl P '"
t 50 «rn loiij;. « .u< eh twisti-<l. theaths up t*1 • '" ' ' "
mm h sl int tn ih.ui ihr lra\r*, l ix tv . ih«- U|' OW

Head ± ktmkpl 7-41 mm m diamet*
v . inimsphfin.il. gbhrom I '

br»»ts nbtoogoi ihu I ' 75
icl.»t> i li.t.il i.t mg-oblai

t 3 m m kxMj, Mui i ih i . in . i t t s . black, whh « h | 1 1 '

m«ill\ h.tus. . i iuinniiK Ple/HI eftHS*. ^'- l'''

Me, i 1.78 mm long, imhwd bekn*.
. ^n t i whhM woofl) b a b * i « ' - l N '•

* I mm b a g uliM^ I m m ll

• m i n i . " •<"<1 k%"' '

whilr * .M.II \ I n n s iak How

Fie. IM. #

Mi«»f i |5 mm i. r. If mi l l II

«, l|.«rrM»»K pUnt 12

% mi*'
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1. l> • »
*shiir wooU) l a i n ; pcntU ipuhu mm

•*>»(f. dbfuir or imrintJtr. *tth <* rtlbvpiCaJ (jfcmi and

wUh Nfata maa% I n n * A\ the (i[« our aUghty U

than the othei MO Seed* aubgtoboag, ±<MB am fang;
«*«l i «>. ixti ite.aUgned >n kl

•>. appearing t m O

appenda^!-* itbaen I

• rnnt.il or |x-ihap« jlv> annual, ll it an
*prrir\ K " I * I " U HjtMWlfMd in nVlwtog watri in Mrrjuit*
iUlrf fivrn, often ait>ilTrtl in tVt ki Hv«|i" "I Mid MMM

nwUnt.

JO? K I M ) , f.uiirnm i>, 8 I m l i i •1"<l IU. U p , Ol

i 'ffahraaiy.

ing a

R Riiitni I/-:.

I " A M * M * R U M J I H I . 'riWii'taM'mfti mm..!

nut. (1 v;l*l«tHi». I c w n numrrutw.

. i|,rllaf>' or toNi) • • cm

•*»«. 0,2-0,4 it,,,, „, , l , m i . i . i . up .wide at b u r

Uir ni .ulh I T M , gri IfMBI few or nuny, 4 4S

( - IS) cm U»nj(. U.VO-I mm u>

n iH»trd; «lirjiih» Uvnitn ihan

•U «i<iii.wr to conic*) of nnM, SM mm t» rtUn:.

l
bead, , ( i!-l 9 mm kin|{. a

r\. Floral bra U

rtrtl (iiirt«nriL(ffMn|(r.)(Ur.H'

. btil uwulty with i rbuk <rntr«l band and
icaritim nuintin^ HUWCTV S-tnrroiik. the Crnwlr ttcmfd

(•chphriv Malr tkitorrc ibr A «rp«k innn-il in
hi • VfHwtcTt tif*. Q.7&-4 mm UWR, tUrk .

i(Mf *rK haii"» J( «*K ;

OH- trp^iU. the t>i

while t>r | W u- Tfrll.n. h. ifi»|r Mowrrv ouch

•Ppafci ,V 2 of al> l i ^ l nun l.mjt uttipL

<'U*T IK-Ulv illMTLlt 01 Ultall

n kmg; wrd CCMI rrOt trannr<
. jltn»r«l in trnical run, tppcaruif, iln

A mult anntuJ, Miartir f(«j»«) in thulUm, f
in N?tp»gr *ir*v h gen ttwiri

«i*< ftuwrr* atwf fntii* ** " ••!.>
«"l<ijt) . oimwU-isbU- d i r i u r h u w r Atnl u t i ^lintMl Itr

• I tudrral. ll j»pwikuUt ! Uh
bui ran hand ai Ptuits *uh

t» r«h4atlKHktte. «cp»t« "i nuOr ft It
M

FK>. I IS, /rtar«*l<>K ftiwmm: a, llamcrtag j>l,un \ I
I. lirjdtXmi'

• i){ unlr Iti.v.. I cM in ll,-

floww 0.15 o n ) , h. iced
inm> wit I.

flo*«jn rniixrtl to ***an* hrd hdJn BC oflHataVscd tn
.AIIVUI .ii*tl (UlAmhiiiin (I9Mi^ to rep

<.)\. Iropkal and murn> . \ j i * ami Awilaafr.
n iimn>r a< • Baa, Cey, lad

N. i "i» KJ »v Mh. .«p. <>, K|. Sk. Tn
in,

i - j - . -

r* in inn .M -oblong 11.-

lr»ltflfJ(-ri Jl thr Itp Vtllt ,t

tt-iuinul .ntjt. H t-2")

f,ni({, <-ti f -H) mn *pr« few to

num. I5-V ; |, 3 rttlbed vhrAlhn up to 10 «m

long, K1 •'
iHfrtrrru j ) . M> «"> mm lii <ii-'

-.h^MTt tn whit j.tjMlr*

KljtuiMi\ Imi4tnul Ix^tt brnad

' • •m, 1 I ^ mm wide. <^MU

H«n*l IM«41« bVr ntvilnti.il bradi 'mt tlighiU I

rnjlMJiHHit. Mir)i ~>me liakv Jowank fh*

Mai*- • K P U N *r}k>i nWt »bo«Mc4aii-
± 1 mm hiug, hvafinr. it^htlv *in$rti ami puhrm'
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Ht- IM. *Jtiii»k m^tfii" • * jA«nt hum rtrcp

*»airt l l ( i n ) : b, Howrnt»j( ptjni Inun *K»llim Mb

•tiMi^l hracl (I mm); «l. i k n l bnn It mm), r m*k
IWwr .uk wait prmornt wpal* <Q3 mm):

ifwr tip; prt»J* *, uive<|tMU; aniben b U V

IUMriv irp«U 2, oManrrolair, ± I mam k n g . i«4ii» ii

and h*Ml •h»(wfi. f^l^bruti*, krr l rd . prul> ^,

uihrt|iu1. oMitmh lincmr-lmrriihar^ i 1X5 nun lung,

up v -IK haiit Jiiti with a <»nap4ctHrU« bUrk

KIJ IHI v >tufi)(̂ kbrn<M4l. O.A-0 7*V mm IOUK

<H mm in <tMHK-|n. M K J . • U,UIM>

ilulHatC. lliglMll n*m*. Jipprml*^.

< JII !tnr» on fhr wtrfacr «>f Ihe •rcd», htiMk likr. rrun-

• 4i if»r up

An u l h panK •uhnvfH**! < Htrn alpumiant

and IOTAIW dmwnani m pooh MM

II .. hmUmk nf S Indhr
• I l> Dnrmhrr 0-2*1 m

awaanatMM • • • * • * • MHPHKT LC 'tvmtmrw u i y n ,

G Don r% ft* t

MoJ < raff. 197

aarfltk rirmgMr, tlrffdrr. u}> m *n imtr long.

t in • uuMjtr of Bur n » u u i f r thw i

leaf rrmtuntt, ih* mttftanrai k»« '<•**

iht rip and wrminding the toaajaaj bundtol "•'"**•*!
rmrrxrni v j p n Irtvrt mir-w h«nri a l»iuj<lrt"*ti

iramliKctii haw. * - » cm kxiff, 0.6-1 mm *fcfc

JI ihc bur), 9- c* 7i*m< !*-!» "»

iacaetCT, B- W> H Hitihnl. iwi* l t h*
JM inn ifeui thr kwcs. loow, mnUrkwdrct. thr tin +
mm t> 4ir, ufirn tootl«-«l II

to ihoftN roninl . 5-6 mm in donv
m-rpuf> (ohttnnu. gtabntttti Invulurral b a

1 u wide « thr hr*d. obcNirohkwg, ±!.S5 »"
rounded, gbfarmM, «t»w<oltHurri **»mriimf M
•* f«l dnwit at maturity, in 3 <>»

^ibtnwting nutr fliwrri FlonJ t*mt»
ojUlr, t 2T* mm. mrnihr*mmv

w» !ty hair* (4wk-^HHi«i p«

Mr «monft ibrm. fVmr i , %mm>t» M»k

I 7-2.1 mm ton*, wpafe frnr in I W m «<

umihMnl braru, otheraitr pallid, iitiiiril J» l ««nr-

likr, ± I i mm I««R, Mobed. ih* W- <•

ifiuoW th*- uftprr trurgn

tad wWi wfchi «ml) l»*n '""
the ihn.l | (i I mm Long JIHIH «" Cf«M1 *'

(kfort (OS watL v. fnaolr I I H W I («> •*>•

10 B mm» wnh w«4 t t« | aatll Ml IMHPII
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b, flotit bnct (1 sun] H M T (0
llufc, k ^ « ! (l) I mmt wilh md
<"»• \f\flt%: a. tlmrtrii* pUn<

I,

r [MUCH* (in<ri)

i tkwnl t

Ŝ mm]

mm long: irpaJ*

linear, M a t e , pattd, with M O M *hta *<»'U* h.mvtwo
•l»jthttv lirflwl I-5-I.7B mm long, ihc ih«d tfghlly

. prtdw n*fT<Mv tttuaMfMlhuliUr • * * •

AUnd miul Mime whttr wootty hain *t t>»'
1,5-1 7 mm loiii, the third *liftlitl>

elongate, JII({IM-I1 ID wtrtkd I*I«»*.

Jitd gk*if. MpfM'ndjKn alwrni.
Perennial«» prtkip* «>mfiinir* annual. An

ut* br iwrn *iu\ pa mlMttrrKrri RKftl
**rr««», 4f^uirtitH nnrr «ern in Mill MM

lOr KIHI EodcMfa lOCCMMal W Jmlu *lm)
Mh 5icjit.ini- i - I I . . .

t i n

*"••»(- rrtcpt^iln ( ( l j l* '> u^ lmolixt.il bnctl
' JM, . ,.1^1, i 2 25 mm UnK. tU -i jl IM • n

Ulc; nulc prt«lfe vrithoui W* I |(Uit«iv frouJr arpalt
•r-rl]||HM ii, t O.75tnm lung. t»n krrlrd. (rttulr

i i-ll 4)rf>rrtdjKrt .mj»rjriii^ Ln IM- in
Anmijl ILirr in Wrt ^nMnliindik
|O HrM F.ndrnii. K»Wlndli find Mli.

I-

rrhttftiatrnm \ [ .u uic , (-()•. 1'

|-ll ^-t\^ tin

± 1 mm widr, ulahnmv ft- in 7-tir i ,ir or .u UIIII-

naif. .Srapnfru IK many, Una, S^lAcn bog, nl.»liniu»,
4rihl*c<l inistid: dmihs obliquely tpaihc*1ikr at ilir

i. obtuM .ii ifae tip Headi KI^'M'1"* b« ibn<-ti<-<)
arinf; <ipim, Mi nun in clumcirT. |MI<

v ir<r|it.n )i pjluv Invului i.il l*i,t< I* bruadh
Ci t 5 mm Iting. iriuiiii.ttni^ in .i CVtp ttdi MaN

coloiii. slum, gtahrottfc bccommi rrltrard in liuii
bncti iitn.niu ONUS, lancet d m th*- Bow

K m l«»uu. f i n l "i '<•( urwMt, awii4ikr « IUJM;

ru*|Mait IUIIK H in rvceding iho bmtt, mui )• i \i«-«l-
bog tba Hawera. Mulr ll'mrci srp;ih 2, umrrd mi QQC
udr and *]Mtlu- likr. OOOWMM UtU ii» wtitii-
|M-IJIS alwcnl. PrniiuV (hnren: vp,iK .V hrr,
gbtitou*. doruVy wiitgrd. fwllowWij [R<UU j

IffV.

b, ):
Hani

bract (o74 mm)', e, i b k (kiwi (D IS
»(ih (rituk Ituwrr {0T5 »•

r. IOVI4\H i«l bmrt tl Tnra>; I. lionl brw:t (1 •

j , male (OA M ) . II. (OJi



Anmutl. InuntUtrd place*, manhland MU\ HI rice

tirhti h i* rqMtt) iwtigniMltlc '•* '*• *"•

UU0C4 w

it ha* S-mrn>u\ ti.mfi* and i*. man i"!"'1*'. li • l i | | l ' r >

, lnd;MK.Or.f
Hcl s..i,.! si

It umnkmnkm MulU t
Ruhland, £. (4MWWI'

CH Moldifilur. F- i**hr*>cku form. «iAr-»>

Motdrnk*. £ amdhw* R. Atiuu. V j '

Red I f i w linror to rtblonit-biK^oUtr. 5-15 cm
10 mm widr {to 15 mm wide at tmat), mam

l. j;1abrnu%, ubuurb acumuuiir to ^ utc J< the
** *r t rul , »lfiiilrt, H-l IO-M cm Urtig,

mm in riimmrUr, gtlbcvti*. • -. 4- or

, »lt((tiil> iwmrd; «hrjih»liM»r. V-lt>cm long.

longer id r « « , widened in ihc uf>,

M kmf[ •• the w jfx-t. gUbioit*. fliouih «ht»'

4on((rd and Umg^umtnAKr

ii (-S) mm m

dUmrtrr. gi> (HiU'k* (ivoid to rltiptokL

i haiM li »cU iU»*rh' <wibj»pinR. JU

I Jfi-1.9 mm to*t|(. bUclith to dark

the txu I I ' Hith A powder*

• pubnrnur. Mxtl brwts Ukr inmhiml bnett

riamnrar «nd «>»^prr. worJtrMittMmte or

atH.td, l.J-17 mta widr, Icaih. ,rlv

UpptAg. tip* * mr or
Mate ll.Ttet-Tt trfMll* 1 (5> fttt, narruw huii-«liap«d.

mm IMI)[ . ± 0.4 nun widr, bi*V
d powden puhctrrtlt upvWtb; pruU t. mi

h or wultf MII • l iUk (Luhi anibm l i n l
J X (

ihtKnbntd. bo»lilu> ••»!(. pcmdrrY

pub. upwatdt: pruk ), lioc-.
.mkmg. hain.*««hor wuhotit - .pk«l

t »l ihr li|y obfc»f-e«ipMi*d. ± 0 7 nun
It Nig, wrii out rrlU iian«rt*rh rfct«»((iHc. alJf(Ti<

• n»v appciMlifTft I of t from th*- ividdlr *A
itnmriw i * iu l *»J1U. appearing aa ITHHJII

ft* MjrU<r lit ibr M'rtli. b> . ,*..!)• n at

ihr >

nuivltr*, t»rl it- tw rdf(n of

puoU jnd in i inn ' • Imiffn «< 1< is

wiabk m«ur.
(OHrit VJwtm) M UK »tod Ga,tt.Kt,

IV . rtnber 0-t 3

HfMVilW J"

Fig. 210a

UV A h,mh '•<

«HM var
H

but ibr

U PlMllip*

frmaW- pctab
• tttg.MJibMt

*\ Uanhlanda.
II lrl|, e IHUHIM 10 Ihr wntctn kmLuuU •

* T

Eritrmdmm ft u'oihi tux Sid

•

UMUJK %hof-

l ibt« ftom dewing 1 Ur k-^
towwdi Ibr rip . unftk- ir"""141

tmetfttil HMpr " ' r i '
«wi . nig Mack, up

•'. cm IOOK, 03 -13 mi< n M tll<1

ba«>. S- or 5^Kn«ft. feapn nail i-Wtin tw'K-
•u« Jn dumcti

1; ahMlfai up I. i. much *h*MH i d>J" • ' *
Irawr*. Uw-nc. *nh «pw%d ncrw* awl itan*Ti»r i*"**^
be, ih« 0>t 10-1& mm Uwg. rhr uj

>4I4VUWIL . '«•»*

f ,f .>^

tr>



u I v< I \»

whorl-, the outn AMI UllilllliF ± 2 nun bag

ili«- mm i

, turned <i'*»n u muurity • i»« tana n b a

iflg niaic fTmren- Hor*l bracts nirtxwfv tun rate.

± 2 mm 1*MIR. p r r i ^ brown to bUtkith. vttli *hiir

wooltv hair-v. IIKPIIK ftOUBiUte. thr tib*k-*poii. .1

pctaU visible 4JDI.H>K iJirnv Bo»cn SnuwrtMi' MJI<

rtowrrtr tepab otxnatr. 1.5-4 mm Ion*. United \*\cm.

*J»bed aixivr, giis -.« blKki wWi while mraolh i>*ii\

two krrVd, I)H- third flat; (*cuJk A. oblong, gUnditLn

"nd «kfa whirr W.H.IK h*irv iwo ± 0.6 mm long, Uir

It I Kim |..iiV, j.c.nn.ltnjc lioni ihc wp*h:*iHbr«*
11 Krnialr HtMn-fV *r(»jU Ixui like gic> "« *>Urk-

»^J. »«tff) k)n« K.«.llr liaint. f*v i -13 mm hwg, thr

•bird itmibr but lurTowrt; prUb wkd o«rji< *A

t*p w 0,11 mm lonft; |»rijd» narrowly obfcuKcobie. wiii»

..ml wuh mttfe >br

Iji^ri tliJii iht HIIKI i»t' s -

ub)iifm .«.<«), ft IS--i) it mat hnt^. weed COtt r r | ( t tr-wiv

doogate. aligned in vcrtit J! rtnr»,

rrticttlsie, t Mtekted to

•tit. |ppf|Wtl|H•IhfTTK

• iiiuuil J p

I»J *n)M> /Ii-Hiujf Hirjriiv rOOtlf DO i

MHOm in

»'••
< Hiinonly

>nc in

|O? Ru»|. KmlrittK to Sri I atiU and Indi4 MMllh "I

X! N: tOy , «|nd kl Ki Up Ih-t«iu)«rr-,\|>fi! I )- «>

111 B n

taaarf el N, P.
Fvwn]: Fifi. 301

but involucre) br* li up to *• mill

) thr bc*l. I

tht- tcrii* itKitlrii at iKr lips.

In M I I .itn1 mmhy plMri

(O Hyp K>» >lirll H. ^ liidu: •!«*( Kl.
Ki, Ml.

•", t,

fh fj. p. Hooter (| n+Bmmmmu WL

MUIMIO fell—

lull- oi thfttt imjr. Leave*

••Wfd-itwped, u| I cm

**fc M luur. niimv ncrvrd. gUtirmi*. Aiirntutr Inwinh

U*r apnc, ihr tip ob«ti<«- <.i Mbobow N« »pe* (r*. M|«

'•• It i • iig, i,Mi«rh habrr, indbtimUy t 7-*W»»

to
l < •'

r,nr,i>

IxiviltC, tllf Minn tiUliiw. the mini

•UbaCUWi Kiuioiu, »pir.iriuiy; -M nliiiii.iu li i r l i fxr i i .

hairy it th<- l',w k ID thr upper part. ± 2 mm to

t IJ ii'in .,nlr nm.il l)ia. I«L ili Ixmj, uni.ii.

nalr. dritvls I litihrd in wlntr hain in the iipi

F1 3-mrrotu. Male tlimcr*: v p j U ^, oboi

. tuntvtc Jti tlir Iwr , tumrtl mid *pjiln like

Nplti duwn uiw udr. ± t / i i mm tunf(. hv^ltnr, ihc

hatlfi f>*»j) »«>»*• t 12 r»m long, f)*r- faba .ill

• it Met) li.ni\ ii ilw ape*, vriihuul * bU*k gbud. OCK

*Jt|̂ li1lv [ai^rT litait tbc wl»rr 2, tO-8 mm lot)*;; HUIKTV

k Feniak lUwrcrv. irfwh ^. fippe, -diĵ tttls iifif^ui*l,

«e. bevded inwards ibe tip; prlaU Hoi

*. ^-?,5 mm U*>)t, wilb IODJJ white horn ^mj

ck apual R U I U U Srrdf t>wwt-f;tolMiM,

1 0.55 mm Jong: *Cf • >anncrK-l\ c(oog»t*,

atigOCd HI w < Ifa AI rom; Jt^x-inLmr* tottianr from

centra "' ••* t( mravoac

in iIn • HI

ibrming longHudbttl

Vmiiu) Eootogj tUlkttCHtn .to

nc. M l . f.w<nl« A***"1 *•
h, fcrnak- tiowrt 11 mnt) A i*',^ *. flrmrrrmg

d, «ml (01% ntitii wllh i m | nm pMlrrc

flwn
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|© Hcl- rniiiaiii 10 M\.tiiin.tr and the Andaman
Islands: •Bur, • ln<! An

hjvKaulon hrterviepis Strode! [/•.'. dtan I

var. bngibrart/ntum FVMHI]: Fi((. 202
rafted Leave* Hneai *>• Unear-bnceolati

5-15 cm long, 4-K mm wide, Bat, glahrm»t with 5-13
nerve*, Bttenuaae unrard* an Obtuse to acuu dp ^ '|K"
saaaj (up i<» 40 or more), b-'2'2 t m I'HIL;. 6-10 nun m
diameter, ± .S-nhbed, glabrous; shcalhl bat, up t •

nn.siK half .i\ long a>. tli<- leaves, >« 'ii< Head*
r ioboar I ipbcr i* .il. *>-|O mm in <Ii .niieic-i . l i m n

white i" dart gi •'<• ovoid oi eyHndrical,
with ihofi hairs. unotucral bracts oblon
4-6 mm long, I I mm wide, tpreadirtg, much lo
than the Bora! 1U.UK and Bowers, maw coloured,
n\.\\>: my i>ii( ii thmrttig beyond thr

g i n o f t h e h e a d ^li< I ln>iti . i l n m .

Beaed in imit, nibacute "i obtuse Floral
H oHanTfohitrninrsir I -'*»-- nun long, mrm-

hi.m. ne to acutmti.itr. t.i.i. k ihr tips papillate
•\ t'liKiDih Male (lower*: trpalt ui

H nathi - 'l ipHi down oiu- ride, 1-1 5 an

Fit- Wt hnotmmhm kttmbpt* r ia | phu

tawokKtal bract (t m
(1 nun); e> OMIC nowrt with flonl bract «nd to».
lar bain (0 5 mm), f, lrm«l. mm). *.
(0 TS mm) wtih irrd 1 oat paUn 1

l.ACI \J

Mti.il i . w i t h > v h i t r p . i p t l t a r . n u t .« h l . n k .»pi*-il

anthrn black Female ilitwiiN •epali free, I '-'-- I t l tn

| dark, 2 narrowh t- v*"'1

w h k e b a f a i a l o n g rite k a d .n»<i a t "i>< d p , i ' 1 1 > ' i | t l ' ''•)ti

l i n tMi Ap . t in i i l . i n | I n u n l«ni>;, ttLu L. I M I I I whaM b a W

41 t h r U p . p e t a k l u u MI ^ i l i l . t tn t <il.iu to \ p a l h u l . i " " -

1 -2 n u n I .n i t ; . h .n r> .il i h r t i p . * i l h t t i w k h o U ) *>!.** V-

Ulam tuhlong SouasH COatC«fli|

ich rliMif^alr. a h g n r d m vertical fOWS!

.ippciui i radial « .M' S

appearing .i* t r a n « r r v rings ">M the •*uit.«<" "'

wcd» . bristle-like, t laitrnrd it ihr up

Annual ifl - and icaionalK inundaietl p

illv ahtindani t .>min<>n in in<

t h e harves t V e r j v a r i a b l e tan h e n g t h <>(
• i . i l ) > t . « ( i

l l l r

Min tattrum \ r Brtmn \r "«"
mngtonit N \ Hi (mn]

II, Sfasd CO, Kl

Ki Ml, Kj Septemb m

Enoftiultm tamrolahim MajM I [A l*****^

turn War. piltiium Moklenki tmtmgainu* K An*^I1p

\ t N . C N J
h i l t . •( I • A\< - . . t i i . , : . i,b-6 1 - l f t l l t "

•. IS mn. H Iabrou»«» d l g W
I|M \ s. apt i '<« dend<'

5-20 (-Ml (tn long, t h mm in ** *
»[>.if*eh
IV»!M, thl lip 1

lH|ur, a. ui. X. adi l i r I I > t*

tphrrMaJ. ( V ) B t«taC»
hain InvoliHial hi <.ntU ••'

dnsi' up H"
long, Hi

• Mibartu an il>« b
Malr flowen; srpab %\ dtptttd
1 ,»S-S mm long. dark. !Mo»in1 <r spi
hairy towards it
hit. > ithen b aak n

< . drrpK bf».i i i 7*. I \ unu I'-m;. »< Itowai
giev I Mtmrtinmwtngrtt mi the h*tk. I KwnctiHWS A

itli •'

pararh h
S««da

ipan

n tobtanr from ihr
lip

An- held*, on *•• • J t l

around dmn« pooli Ih, man hairy pUnu



\ i i M y \t

HI. tnttmitp* bUttmUtnm
tad (&& m

•t m*lr (Umtt (03 mm). *.
• m m »

• ni i? tin I

i Him I

>iWcbruary. 0-200 m.

»lnd <-i tt Ki.Mh.

r K

1 •

I I

p
Annual Rarr. In m U.
10 Hrlt- ttiHrmi* to IIIHIA: tlnil: M|i. Wh.

J D. Hoakci oonMartlw,

wide, tfKkngv wilh oMoui crlk «i- -ufiru, cufa*-
^Jf»» «pHWr. 1 - * . *-.* f—J«> rut kwg,

* 0.1 t»in ID diMM ribbed, th^hih iv»>-

M |,, t '. , ii, ifaortn ifHq \\ve (eavrt. i

M 11» BMNUk '•httqiK'lY »jtln ohtiur ur »

inntr

-ts jtM»*»«c B0 • ti).^li.ipod, 2.&H mm in

gtinening ptXt jtittimUlttyTfi

[itnohx '•') biarM a* trklr At the [

ip cuncMo, i 1.5 nun Hmg, wuh
to truncate .nut loothrif (jpt. Outel

iiiMtlinr.il (n.i.u, ± 2 mm UMI

Bond in-"!* abonie, grey, deep!) tmwjwi

*rpaU 2, <»hlong. 11 mm tong, f{rr\ or lil-n k n am Me,
Itghlty k i t - l i ' i . i imiir i on iinr *(<!«' •) t|ir- tui^r; p ruU i.
•,< iv <ciii.il] vulh v%ht<r jMjiiU.ir 01 - I I IMIH. .tntltn^ 1>!.I< I
Fettnk B o * w i w«li .• •<>?r> mm k m | tcfpei -< j>-ii*

2 (S), WinmriiTniliiM'. lo.i<v ' i S8 DM ?

|K-(.IIX 5, runi iwlx ul)1,iiii i ol.iti rwo ± 0.7r> i imi

i hi third UtRtiiK ItinRrr S.,<J-

0 H-<M nun lf>nj;; Ked i Ml * d
aligned m wmiicri rtwi >]t|M-Mdĵ f> In the darn

«iirr*r #nti iff ma) IMUJ\ vji)». appearing

\ t in inl A |»i«>fl» tnfTwn and |
Interpmrd u »rcpmt*d u> K?o*t f>n »

I ;uiii iii.iisln 11Urn. 1 iWc £. \mn<ntum hut

viwt and flrfaoai

(0.3 mm)

<

A. lUmnrlttf pUm ii <
| I I . .r^
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(ItMvri* wild female J K - U K I I I K M I n d

ihmmg 'li J ictJinUtc *urf J« <• jtatiriu tin

tf tH uUlloilS Wtttci I tun I"

11. s\v ,\»*. Ban, ftw. t*>. Ind. \^

IKfDl M 1 \<

Fulled |*ea*H lint-.i) to kiTtctr-lamruUtr. 4-1:.'

5-4 mm wife Him ^bhtWM, «tinnuttr
Ihr <t|M -, afcCOM -ti Ow I B W MKVM
1-3, tft-10 en long. 5- « frnbW, g<
theaUtt loa»r. otnu»«-. W Q i m lun^. nxxith ubbqix
obtiur, Hc^di *ubfInbow, S-T HUB in <lui«irtrt.

f
nm U*\K, the cm«ri ofatUM-. Ihr Innrr brtoniinjt

MIIU< nir, trlkwHh-crry. *hinm (̂, nUbrm*. FVnl bncti

hmg. mrmbrMau^ rurcding ihc fluwm, yribi
the tecfc* hairy. FUwm Vtnrtmiv Male flwwd.

onr »klc. t '* mm 5-lobnt. the k>br* MU>-

h u.*iihftralbnct U nu
r (| mmi, C bw»

•omg plant (f cwj
tin. »<i). i rnl MM 1

lU«»lhn(t

w •"•n (I DIP

M**nn iinM-ti

n MI

IMP). | « d

lm. hairv
'"'lining

up ID 0.5 mm Umn. with<Hii

btr. 1 2 mro long, OK- Uirtjl imn btM- ' k * 1 '

middle ow Ru i n d not krctr<< '* ** l h *

wilwiqiwl, litM-jr q r t h u k u *
, without ^Unili. whitr. »fM»wh hfeifT

or Kkibow, t WS mm h>i^ i^n vu -
< r lL InutMtrvrK rl-M^jir. J I ^ K ^ I in wTWal ( t m * '

n«l.r tfiuiHC from t n M H n r m i l * -""•

•**"*

,J*.»U. hrwi,

Foam} in w
HHI VI tnnnur. NC anH N

IIMI. Nrp: Av Bl

fFnnrtl R Anuri n N P
ln\Jii\*r, \t 4mn*w. pwn*ftmimf**m, I

mfaUnh*,n| ligSft
men

*.iiic. Rat gUb«. »»«l'«r IO

tOPf<

<T.rlrr

Î IohtKr lo ovuad, tnth thort
bracu obloMiHMwmfai . • >

•I. tMvWM -fwl gtt«<miit(. MM •hui
of tW HrM vbrn twr
rvflrad ir» fnM. <-»xi

I %«*«• toMj. mrn
hi * . •apaytBoarhain

d )*•*(.•*•

ko*m nw udr, t 1 """ '
irt kuir i»f oh-

•null, with *lui'

kmg dark, 2

. inltt >•!
ilurd HaH. lx*-taf -MM<'"'

, « M I ««•*» ka*r» «> t*'r ">'-

o M M g

iljlli ri< (I

aligortl w *ri

t f a ( l l | >

bf»«l«

It«» pcrhap* C<K»*(>«

RuhUnd
M l HKlrraM u > r



mui< AI i u

fl"<:

fnamtHoptutum S. M Wullip* IE.

"ilrtmrn. IKUI Marifeto] Kit 198

m<*r< i h j n ^ *. . rr. \,.nK); Hotjil bracu • W W l M p *

mmeue; female irpah t aUkr,«»Uwi
hm«k petal* ofal«nccol«u the modun
ton* tubftobomc. ± 0.55 mm

lonfl, vHlim, giant?, lonRtivMliti.ill\ Mi tJrtr.
Ptirnniai. Sandy «rc*m m*ntim in iuwland r.«m

• •

IHrll rilliiink 10 kwUftd Sri 1 J H U : •(>>

.is /

litinaru* \R,

F*i.m. S, fwififiMMiiwbn1 forma

t aftcd, vt^ctatW p " b« no! *hr»v» (lu«i
•hfc rr<i purpb "» (Mok (M ITMI a h m «ii> I 11
i loa infuk« n Hi 5-9 (-11) cm i
(l-> imwWcMM Uh l
with 5-t | wi-tUfta*!**! iirn<r». rtMnJt It* k

(up tu 30), 5~4Oim knm- H - O l i mm '"

(03 mm), m. mklr lli*«-i

I tewilm r«J ln»rt iti t urn)
pUni (1

(rt. r»- or «niblx-d. grnily iwmeri; IIHJIII* IIK>M-

|».i|K'iv. o h t i u r , i*̂ > to 8 c n i k i n g , fthonri iJi .m i i,.

n purpGah. Head nearly «i. 5-7 mm in
dUmetcr, pair -. bon
li*ir» Jttvcihtitvl \H'M is linrjtwil.liHin in ntxA'atr. vrn-
.itni|\r. Up In |JS Mint imiH. ibOTtO il>.itl Itli- !l

b r a i* J I K I Quwut , l«iitii brawn <>r y r ikmUk, g*»**nmi

•nd nl>^1
 »»»K- becwnlng i jnd «tfir« -

- d tuttlri the lir.ui lit litlll >1I*I.II bract* rh.»ml-,nl

in obovaie, i u«.|iui.n*- .it m n i i u l r , 1,5-2 ttim

b

whit

pale, L.Vt.ii HUD l«im, fin u tlxtii glabrous
MJIC (limn > « |».il>. v,n i ,1,1 . urutcd ami

iptii tUmii o u r tide. 1 1.25 mm Lung,

he, Bl JIT*.; while

frrr, linrM-oltbturrilalr, ±1.5 mm v '>

i .

2- •

tbr *rt*d

b hairy at die jp rx ; pna l t n-»
oh long, ttirmirpfitc *(fh ( l-»fjc' "i1 "
iad 'i *«iiiill. i i luir U,|M-I, Seodi

D I 11*ni l"i»n, •

frotn thr i m n n r n c n d u l tniU,
tontaD) )•

Annual QnDman Mid • rj Kbandaat
in aeafeonjilty itiund>u. i pbi e*. nuinhv guusluut. wrt

> v MM{ «vi und^1 H4(». lr often gp tddl
IMN i mukiercti to f» ftoskwu Iln red coknu
ir dr%rlop%. - foi did ^K < \tt Inn

Hu red.
1. i Hyp(IU»)| ^ > V) l a n U Lhruugh India

to lt.injjlj<lc*n .mtt Slvjiutui *K4n. •Km *>
• Iml. » N c p n a recrru record vp. A*. Rh. Hp. K
Mh. Mp. (>r. Ki. In . l > . \vi . O S O

kHahnan IA

i KVWHQ K Anioii n N, t*.

m t a n f i M n i m t w H i ] Ktg.

<»i b » g r i a nd r ln / . .n . r.

t l . 3 t in |<.- inm fhirk; lr«vr« up <••

<u long; »4«prt up to SA an l"ii^; iheatfa* Up to

8.5 t i n loaf] iim>l(Mi«l b n c U 1 A mm lOOgi Ml

*>io. thr IMiyta id (bfl Wctd w l im vtrwrd

<ul Ni**fs t 22S mm ItMig- M

obUmv:-1'Iti|•*"!'• i 0 +H nun Utn^, |MI» VI I1'

In w t It.

i l l . I; | ( . . i . . m . to SW tmttl «li<'i KJ. KI .
H*1t in

Ruhlwd (/•:

m 'tr linr^r, 20-30 (-30) an
n wide it IMMT).

l

Itittctt I

inJN i,.wji.Mhf jpm. Uv tip uitftjutilr <x uhtu*r

Scspn irverat to many, stout, .W-H*» (-S0) cm loaf.



Fie. t9fl. Enmtmmhm n,kmdt*n\tm J. I k t w i u i * pUnt I

bv tmvhicral b « 1 11 aim J C. flml bflCt (1 mr:
<OJS mm) wth wd eoM p*rtrm (kmtth e, nufe
{1 wtm) F. n*mt***»«•-.««MM I, kfifrjurra) bract (I ma);
^ flural hrwt M mmi, h, IMJT ll'jwri i l mm»

mi wtfh red «NM p*»«rm

or B M « in duiwirr, gfebrou* or ipaiwl>' hiurv,

9-rihbrd, ttnunl; ibeAlh* U|> »• in

or tomrtimr*
Hnd> gM>o*r of nr*rtv n,

(—2 5) on in (iumctcr, K K * ) wtihr. appranng
<h promiftcnt lloi JI hmi i ; mrpbclr lUi to *un-

rowK roKmuuv. with »Hon h*ir< I ..liter*! btmt%

it* IO «boviNr«bkmK MB <KM-« 2-S-3

<—Si oun km|(. rmndrd «i ittr tip. thr n>itrt ««w-

pti trlkwrnh-grrv <>t JMIC tvicnmr gUfartittf or

it* Katn it thr KMT, up I

<n thr fhrnl bn U xnd Ikwrrt Kkiiat

pair or dwfc
i

btaru p

the tip den*- <<<1 Mm MWK pwpUkwr twtn.

Malr lUt<mrt« tcp«k «|Mthr4ikr *nd

OIK- wilr, 11.75 mm laf^, iLui. l.rftrt t «TK1

plBatr i -M i l

and}
l; uiibcrt bbrk. Female Hcnvrfv *rp«W 3, If re,
.') mm kmg, obiaitretilate^oMiHi^. OMMSM

IMMth A M . often krrlrtl nch with itrnw wbil

Ihe tip; pruU

bairv

rrft

±0.6 mm lot*. * ft *5 mm •»»«*
rloagmiM. *%ned

i (be .r«ir

radial m i l . HoftgMed, *rur*«< -n-l >uined <-'

the adjacent < » « of the t*mc vrrtk »I

gitutlinaJ ptuitllct ril».

Annual or fierhap* toturtimrt prretmtal. In

and aW po
. KlKi Mh?

& i ill •—J—MoMeM

like /I . pmnnfionm hut UILIIITT; hc*d* t 1 «»»'
dtarn ) hr*ii* itm l*mj(; nî U"

wrpa) Uihrv »halt(n« vtilh olnuw lul.

0,75-1 mm to*m,. glabruiu, without hlack gLiinlv

v- • d
Annual A r v r pbiii luu»«l along nur«n» A\ km

tuWlndu #ind Mb

MtMvt i tt. * nm |
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1 ud fi iM 1 ' j h "'

Is 2 H- >i -ii i»i * ^ wiih \TTV <i* iiv cowering «rf white
hair* ouktag Oir beads »nn* whfce; tan*** ui ' H V U

L.»p<-i than Bond bracts, UadtMb
IMIMJI Wri plaoei Ant\ rockKMi inLIiidtn.

(CD l lr l | . Bddemk U) SW India: • Iii>l i-r I t , Mh.

t-ntM-aulom teiaimm t jmiitrui |A. mfonwi/iHHf Knro
•nilui-nauuln J D. Hooker] * i B . 1KKI
DM ekMgal*, 10-33 (-l»»0) cm km%, tpBngf,

dotbed in nunvrrwii ttave*. *. I HriNdOfl
..( in.itiv ^ A]H v Ibr Iif»d* flowing «» «r <-!•'

g h«- m m MM(... r l * « « fiJifottii. +-!<> < tn

0.1-0.4 mm wirfr, broadening lowinU tl»r Isuc.

.xiiii i io- • ut, l-ocn«*<l. >-.*(rtX T - "
loiiK, i (1.4 mm in diamrtrr, B- i" 7-ribbed tv.i-t<.)

I,, up to Q lonf. U*»*r j(l»hr«i«, panlk l -

udttl, ofaUqud) H-I". ."IJI*-. Head* Itr i . -
cookal, whitish, pale K r « n . bcown. K^ « t» i* l k -

I B nua tn Hiam. rpfclc cooicml to MJUHI-

nar. piWi*e Inmtecnl ^-«*t* fiiortrr lh*n thr hr»d

.111 II..I-

itiu,r,l »liKhil> .lownwAKii »( matiuity. Flora! b«ct»

on i vrr \t**l «r glgbrom H.nwn

Vnu, -l i.m.i u,ii>{.riMt.rt«i within ihebt * iv

M a t d , « u l k r d ; «cp*W un i ted I ^ h

l ib r t o thnotf . . . - I 1 k W l i
hU k or

kw..h1t»rY glalwuu^of «rilh " f l f * h ' " PM""-» nrtf
(hr ., : UJM; pff*l-* .t^i.li.ti flir

k witbcMi Mark gUiu nthcf* b ""»«•

Rowtn ihorth ualkr.l. v ,wl * «»l- »riaW*T bo»l-
I.I. . RroU™, ± «7r. mm h»ng. will) J thickened wid
wmctimrt wini(«l W ) . K U U O U * or *hi ir rMpiHo^
pr t^ . narrowly oW*nte<i1»ir to -1»»»" ' »"••»'
t 0.75 mm k m * »h,.r p a p i l l a 41 ihr dp..
pop, i - h « i i Sr«J. iM.mR«

0.4-0.6 n»n k m * «*<•
RPtad. #I«.K-rf m rtiJ
from the lT*rt*«
v m t r inp . H I inc
the „,,,», j,h ., ...i

part. I O I I I K lub«ierf«l

»n

.pprnfUfn 3-8 •-
ilv >p)»c*ring » l«n»-

W i k . tmrK-lr M

1 !

habtuu,

b

loh,
,1 O lloiiiri •

(if dilew (a I f l l" ! ••'

11 U .onf inrH <•• «l,r S^

FK;. Xtt. Knnute* tHMfrum a. mntrnntt platt
t. ImuhMiai bnti ('»'• ai fatal bran d»3 ram):
<1. mak K-puU (0.* mm), r, frmoV BttWW (05 mm): I. Kvd
(0 IS mm) with *eetl «ui p«llr*Ti 'in«rl>.

H I I I M U ^ I > . H H M I WWI itehrftiw Bond bracn and
\u.u\t we MHiiriint' * i J1U<) / in(rr«wWiMM bu<

numrrou« ii i ir imrdijlr* mM I he differrncr*

between lhc tropical Atnnkan ijtrrtr-

trphnlvm Kunth atid lhc trripi<*1 African
I*' impitut/nrnm Van Menu k, ri Mtillrr ArR*ivirn*H

ffmtiant BaUi / /J-M»H*W EnKki <i
ku***f*r1hit kn^Wt tH Kuhbnrtl air In

tlrar. If ihr«r prow to Iw I I » I [ben £

<ipA«&m t» lhc ' -" B«a1 lutnc.
' >i; Fran Sti I J M L I ihrtHigh India W Mvaiinur

ami Wtnam. rUn, Bin, < c\, lod All. Apv Ar. A»,

M K» MR, R|, Kit Ci- IMNI m

\K umlbthtanmm

U*m* imtfmntm MoUlrtikr): Vi%. 210
kl.i/.»iiir Uwitt «rid truifh or ahaent I •

IriMrJit i« > linrdi-linceolair. 10-45 tm kmif, 5 - U mm

wide- (up n> !̂S mm at tuMc). papcrv. nih.-

30 (K more per rotdlr, KO-HO »m IM > BUM in



EKIOC

fir., fit. f
.. knthm ni bran 11 « •« JI bran

, • . , I I *K i w i a :ibraihtuplo

i >\*xmr\rt,

MpMOUK irtr|H-»itr

in .

*hiuv. Ir^th* t\ m

a» -nti yUHsl

;ndjur. i 15 mm tom

>c""i * t ih i * trtAtt^tibr pMch «• pwHiln^

S-mrroiia, Mfuttgh Ufrnlh; compffed.

t lr ,K |,, , |> : - f i l ' I ' •! IO

WFF\ '*^ •»lillTl. MHIW1 t i imrt pB

hjui> ImoliK r*l bracu at *•

orb«< ill4i. t 2 mm lung.

• nun

untit

paJc. Male ttw
h Uaof.

Wpall 3. frer, lw>

thr prt^K h
| on (he

margin; prt»i < t«»«ig.
>«n M* I 1-rmaWr p

trfnb baalahaped. t I mm km«, Mx4Vn him.
brotdfr «rinfed «*» the hrrl, narr^Mrd » abmuithm. a
fo. wh.tr p«pilUr near «br Up. the (hkd vpal lon«iir

»»» And tUi. | r u U ihrr*rt4il«-. 11 mm king, wtih
A bftMh ol trpUlr I 1 mm loo(( lomrdt ihr

I \ M AC

gtobxHT. 0,5!^' 7 mm UmfL ttcd (OBt •
«tigned In wrtkal torn; •pprrwlay

ta> m ihr tr«t«*rr«<T.MIUU t" m*

• vrrtiiall »hr i r«i wrfvrc. bmtlr-iiLc lk

al thr tip
m prrhapt wntctintn JinuuaJ S».ini|»

p , Buunbr>, dang •UC*ITI». Her ftrWiv >>>u »

amh HH»« I- .,mn b.

Ig the buhm *»*« ••' t'"'"1*1

U the rambiavkw k prt«b • * * -111

p k l hrutli UMI Thr prrrnmal habit Mr f

l<chraltrw<¥dHif]6nunaiHi rhr u

puchr* irf pnwrirn whllr b,«tr* on the tigluh

ping II«r»l I nctrt*

HO) I M j l.^rUuvt* t>4 M I J U I U . " * !

I V I M I I M J U . . I t i n i w wd SK AJ«4 H I M « • h l [J !

Ncp An. \ , k h
ITS a.

rt N. P

-

Kg. lift

caneair vW) i utmuul cn»; BD

« * • ; rrcrput-lr h*in. mak l M

M
lhaa ibr »«*d COM telk

Amtu«L In R M M p U r t MKI wt ltuthr« oti

ctwul plibnoTKcnliL fare but b*jUb *bunrf*n»
|G Irnlfcrtl lift) frtulrtflM InSHmln *li»l hi

t J-JW* oMong ItiKfotoe. up to IS*" 1 • " * *

11 cm wklr, maiiT-nrrwd, giahrirut, *tti

w, yrndrt. ui> 10 IP •
i funrh luirv initJMMii ill ribhrd.
•hrAlh« up M» t n i m kmf. l o w . nbbrnw ur

i . in

. t
i. h*ir*. IttswUittal bracts «•••"•"

•prraditif. wlkHruh v

at pkptlkw muiUr

down «nr tkW urn long, t» ltr<1'
•CM •tnmtMr Intm. vpanrh hurt itt

m m * , ghjlirnin, «ta» • W * g ^
Milhrn Mark f c w l f IWwi i Mpah V frrr. «Mud»
LMK«.UIT U d t d m i l nwi "

K M

BBM .i

lM«r*. ***** *

h-l
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a. lU-rt.f.K pl*n< 4*111.
bf tnvolucijj bnct
d, mile lln«r« <<> *

tnntvrnr and »-t from the- vtnkal

n^ |o 1*- in i r i imr i^ ••" «'* «»rUl

i*rd*, brtaie-tike, tniocal* at i1»< dp
Aruni.,1 t >n {be banl* «T ttrram* JIKI *l"n(! 0*r

m found in *•*•< »•* l

ihi r

tarn '" •*•'

of Uir*.

It

'10M

i i .] Bpd I W I. MI

tat Kfl '

. |

Hj
i in n« drtrripoonJh Wi« a i 2

l t l | t J | to rkmpu t,,«muhir.

(-«» mm WMir. gWwmi*. * to I l iwncd. IJT nf>
or tdbobttMC Son 7-W im lon|[.

M. 5. or ^ i M x . l . t».*tr.l. ihc -H,. k m * . »• '
Mlqiir mouth. Head* nkih..« IB

^ph« n iiuifirtri. bted

, v.,,1. thoti hain Inwhitf i l N*fi» !>•

MK oi ctmc S

wlluvt-nh s«i-v, ibe •-• |* " l i iuw, gbbrtuu and
thining. ,ii &•«< ndiidng beyond the bctd becoming

in Iruil. Flora *n J< U I HIM Will
1,25-2 mm long umtabnnmm, htm kUt« obtwc <>i *ulv

but, nrvrr acuintiuor. hairy at On- Apex Fli
M.il< rlnMcrv tr juU unitrii brlttw .nut

r, 1-1.5 (-31 mm Ut»v., die lobd V obtUHg

p i be; ."">ilii i% l.l^ik Kruulr ftiiwrn: ftrpals S.

t rniLil. <il>Uiii i xlj ir . bii4l-*Vijj>rtt, 1-1..*> (-5) mm

kong, tafh luirv ai itn JJH X, (M-IJIU 3 free. Tiiirrowty

»}M< hulaic, 1-1 25 mm k>iif(, ipkaQf hair> lobct, rach

with ; i 1>I.H k tpkal gland. Sccdi b l I t i k L

tO.4 f i i i " l00g] M ' Cdh
;t!ij4iic<l in vritn.il mw»; apprnda^r« S—6 from (he

l IU i t<> !M HI trmnavcTM
brteilc4&iring* an ihr »iirfjuc IJI ihr

(Lnvriirdat (hr tip,
AmiUliJ. W'rK pbir». |at|i<uUrlv in

sptumtng after ihr hxrunA. Vlk-f i<« /̂
but not itnmn rrd, \\r*t\\ (Uik ((irv, unnllrr < '•• '• mm
in ill,inn i. i i .tinI irimliK p,tl bntU l«fiMiiiii]j rrllcxrd

.ii iiMiurits It diflrn from £ kHrrvirfm in It

U- Kptla ' dififrn rron £'. orf«om« in

Bade prtal*«qu«l and rrccptacic U

FK,. XIX. A m n t e tnitkmi t, H.*riW| plan* d
..iij.i4l brad '"I- t, Ihnl bnitt H< *• mint
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n. Ptotobi> o the Inriuii

conrifirnt Batfl? tod, Fak; Hp? Ri w, Mn \fh M,,. I

Kj I p, Wb, Oclober-ffbruarv 0-80G m.

gritMHJM >n>inwttnm ¥ n r* Martim [E. tmiva-

htm iijr. J IU^4/ IM twin, / fru me/win «tf. **4erfi*u-

J.D I I , , , l . i ) | 813

D A M J | i , n n lint utirMLifr, 1-6 cm long,

l.!V-T8mni wide. gUhrnui, rather IHIMII JI ihr bur,

10- to IIMwmrd, «ih* uk* and apkulalr, <hinjj I** I

mri|xMr the <ritual hunch of «aprp
or many < * - * M . MOM. V I 5 (^ og.

mm in duinrirr. V lo Ruhhrd. nvMed: ihr A
loow. up to 4.3 an long. ihtwicr than ibr
ublkjucK ifuln^Ubt «t ()•«• mouth, nfirn aplUltg
hrromtng 2-Wx-rf He*d* ruff^haprd ^• rH-

mm xMMening whiir
v. rmptarir I kMC IO alntOM

bract* an wwlr w ihr h r « t *l or brforr
»»>irvrtim<--» %-uihtr **brn vic«mJ frtim

i th

rittot-atr or obtotig, Z-3 mm famf[, truncMr or

M *rhUMchr triangulw lip. pair

«Ubrou« and glbicninx. jpmrfing up*

Iruit floral brjcti clmrhr ovriUpping and rin

chr f\a*n% r>Uong-oviW to «naihuUir. I W - l 5
mttnbranou*. |Uhnim or papitlov M tht

torioin 4uxt «hin> fUmrn 15-1 6 mm Ion*, nak
frnok inirtmincfrtt. »ak lUmrrv Nipr (1.25-07 mm
king: lrpak 2, 6bkm$. 1 l . » mm long. Rirv. «bt
irii.irfI tin tmf «kU- M ihr b»«-; prok

papilbr. « u h m Mark, Ferrule iUrmrt^

4f-^HihuUi' nm kwif. ptuk '

I . » - I 3 mm long, thinh
to ilmoM gbhmui ! lOmig t>
(-4)7) mm long «r. it^ular i
l ,^rtKta«

I

h*IMh frncn UH-

form <A

ip

walk, ihr »crxl M « 1 * r appearing

tnth tnnghtHlinjl M I

Annual m*nhUiid.

p»U"; ig Knria on rrL

• iptrtrh

wilh lotiifiiurfinaJ *hrtr n>

Uw»nn rhan
HH|. S *ml SE Aiu Ran. Rhu,

KJ. KJ. Mg. Ml* Mil, Mi
Tn.v

I \* HtMtkrr \t ftt
11 ! g

•wiNfMUjru^n but Ltiki Ihr

lew I -'£ mm

Mm
Attinul.
kU.
(O llrl) tjxfrm* U> ihr kmfand* ^ St i I ..M *

but larger and rl
uflrn ft imfa Icavri H-l"

long, S-J*. mm WMIT. >lmhil» h»>i. V J | H

iiuii'. Ih . in "li-n

. ( • ) K j r n i j ; - , i ,n« >.i , ' , , I J | I , I * I . i I n t m t'Xlft

<T1. * O O * »» iMr . »h f

gbhr<nM, Irmak <p<

W * . MCKKtch. minuu-h papdtpK

MR *nur

Set* rm Kumh tnm fUlinr«|ii

| |i M..4ri.mMninrg.|'U

and lough PT abvttt ! * « « •

htwai io UII. -Kt *D

wldr .,m al U*««>. [mjw-f̂ .

1%W im a*

("«»
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-114.
li !**( (I

41 mail: r, Irttul I nun). (. trnulr prttl I1 I
t aulr (iuwrr 4(1.5 tn«> mm) waft L

O-f>-l mm in diamnrr, V .w li-iibl«*l. wrtmjjhf Wi
»He«h» up lo ± 20 «n U i * . the iimuth oblique. M

V K a a l a M t H i i m u w M p f i f r t n l "•• *••'• • " m m
•it ' t u m e i r i , dfM lit a lu t r . MMitelimo pw uritrt ivipj-
i*niy tnrpUt le gUhrntw. bwolturf btaclt *» **t*W- u
(hr head, olNnjir to utbicular, ± t mm k»«p(. jrrikm IO
yclkndih-xft twh-bhjwn. giahnmt, thim. !
rrv

. mmp
long, (rtUKfv, t%(ti)y o w t % p i t « . mil. v.̂ 1 andench»
"•« tl»r (lowrt*. *hi|r <w p r r with * * triMffuIiW |.

mtlrrv whiir h^tn. FVmrr> f m c m u i , MJ on»l> UJ-
rwwd. t 2 m m Urn*. p*lr. (m»lh frnialr.

*rpal» rijfxjiw. un>frd miqM »\ ihr lip,
»«t*irHih*prd. 1 1 75 turn hwig. u,<ir«itH(h lobcrl.

' firuk, 2, brviHlK wtt^cd upw* <iv m In*
*hitr papillae on »hr t ippn MIIIK m^ixin: petal* 2.

m U«*. Rlwwlulw «nd Kiiitr papilhitr: anthen
•r brown. Female Acwrn tubtHhk ubr: l

?. ftrr; boM-tfi«pn1t t 1.78 mm ktfift. hfi
lie krel. «Ut .-rtah^rtluw; p r u k 'I. 1ii>

H| 11̂  ..in. wnti a bunch of bain abotM
h w i i a l l p*piU*-lJ*:r haK^.t tli/ r,,. Vrd*

< Itij inni long, Q.4A-4.5 mm wide; KTC!
roui irNs ii4ti»vri*rl\ *l(ni^au<l. ali((ned In witn. i i
rmn; ^IpeiNtaga vihui-v, .UIMH^ from thr H J H W W

IA<\\A\ WJIIIV jp{>rurlng M vertical Unef on the «ccd
Htrfsur.bf-imk^likc, rtoillrii JI the lip.

fVrrmii.il QI MUtadL in Mrav>oaJh mtimU(«( pfjtc*.
•WBpl .iml lV WHIM Wing w*|fT- I( n fromeiimrt *mi
huctl will) / vxmnguimr, the best dugnuuk IraUnr* are
thr SNocraW (tfi*.rti .mil frnulc |»rtal* l.ti Ung 'In H |
minaJ in I nomiwrr (3.S-7 mtu widr):
H-jpei more slrader (0.6-1 mm in rfumrtrM: hi
unaltrr (4-6 mm Hidt • !• m Je wyuU Ttmniirtl. vuilnmt
j <(.twrrt bate .mil uiili • pronounced recurved rip;
icm.ilr prlalv r<]Lij]]in|; (hr VJMW. wiinrwhai blXMCkll
(linrar at npj^nrit to RUform) ind iwkiii^ (hr i4riiiin.il
hnwlt HI long h.nrv wedi kwgi • md nsno • Ilip-
ioid.0.t>-n 7 miri kng>0.4ft-0J mm wide).

Hyp tfd M^aga-wai. M.uinmu. Si i
Nkntui [ilanrtv KIIIIIIA, SI \<.I.I

trcta Peolnwdu butts): Bui.
tuft. AJI.

mm «rulr, liar, glabrous

DonSotattder]:!
Tufietl I' net kffwa

• dun I im IO«K; ±

<Mard> an «m
nuinv IM fcW, ( JI rly n u n lluii tt rm l*ini(. 4-7 mm in
d b m r l c r . 5- in 7-iiMx-*l. gl,\lKiiiu: t hmth * \*x. up to

:> l<>i»n. * u l r iir MIIXK LJiTMiiMlr, l l rwU heimtt]:*!
o ll.«rtrnr<t. t l> mm in i l u m r i r i , vrlli>tti«ki-.

• i i n « . glahroiu. Involik IJII h r ^ u hm H
<44oii>i ta <ti>Untni\»w. S-3/i mm km mtu

wid> Of t(j«e*dijif(, HUM 11 Um%rt than the llural
and l lmn-n, ur«i>Ht>l<i>ir •! c .Intent whiir ,

i J tcn th>tfwin|t bo t>nd ibe n u i ^ m of tin
bead wWn v i r w d from .ittow. a u m i i u i r M<n.il
l « * n auCHC, ± 1 l'% m m 1*-MK, nMrmbnutMi*, trtin-

bvafine, the lip* papilkMe hair*.
Vroettuw. MiJr tUrmrt* w-pwUi uniird brhnv.

md fplii d<]wn IMM- tidr. i mirMr. ± I mm >•
htiH'k. Vlobed. the Ji»he« trumjir. the dpi paptilOM
hain: pciab vrry mull, »«h white }M|>ill̂ r aitd a bbrk

• I gUnd; amhrn blaca. Female ffciwn «rpab ffw,
± 1 nun k*tg tJark, 2 lairra! twe* uhtaiwralair. vrJI»n»-
wK-nrcT i*h<u«r. *»nh white bain JI (he tip, ih. third
linear, j{!»lwtHi* •» tHlh -i f«-u *shitr h*n% «i th«
peuU vpitihubte. 0 75-1 mm ITKIR, In-line. hjirv ai
ihr tip. mtti bbw-k ulandt. Herd* obbrtig-elKp*
t 0A1 mm kng; iecd nut i rll* t i m m m t v rU^fxnir.
aligned In vertical r»m*; appendagr* X-4 hunt the

radial walk, thortef than ihc >eed roadrelh.

a* uaimrtte Hnfp on the aurface nt the
It, brbclr likr, trtimatr at tile up
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\ r̂ry Uinr And v td BMI%
Ir* *; <• ttu»chinK») I !>••
Htnn^ oi ncwcilm pkni
l:Xn-516(IW4);l1 work.

on own
B» it4 l»j| s n ^ t i

1 - 3 3 8 11<>"»] i

F.wiiMkii the ftJViiilin .ur weedy pta«i IUI"1

UHI In pwml utiuiMHii h«ii i h n arc not "'
cu hr wriland aprt kc Af»wm^w
A. ifi—fci (UnnariMj A r •• *i !*•.

•HI.U-HV tkiaw^Hiw / n i t^i«U«* U JMK h C3 Thwl
ID. nt/nvmt Wt^ht n \iu«t<|: D, fcum^M11*
(WBU i i. ^' h i ^ * — A, F. d*

. D. tn/hrmm [Uaxm Mi<t»'H« •
i i m / i l n II-

i> JIT
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<0 S B*» t; c, m*ir (lower 11 mm). & MwnMM-

•wo); g. ftml brm 0 ami); h. uni

AnmuJ. In tiutf inn, poult on Uwrttc. rke Add*sad
other waaoiulh/ inuntlitrd place* abo fcnuui in it«
» wki» be t»ctn wt r<*U: loralh *bund*ni li
fKogniiabk bt it* tinning j**k rrlkw n» Mtiur
l he jiU t he head* «rr HifH tit* ulK hltr nw ncct

a pain of km!**;

1. I rA\r% with nuni mmr ihati I pain of
bracts not <• y the p»*U

9. Podfl breaking into reguUrh*«haped
portion*
S, Futtu kmajitudin ^ n t n o i
pOftHKtft

IVPipr
• uh» or hcrfaa. S m » p*"*t «*

nttciiH*i*t <i|irn

u f /•: ha« t

•hrtturtr, odit-pmiuu-
t» tuundrd and noi Klfmfc* imuJh ptnmu
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cttrvrd of ntfatfi nartuw and milch imo-
10. u u M brkni, xmuSh In t btu*dk» •
* WiHcd «td O n n UHwih Mil
mam mdr*. mlr hltliNm. iwuiwl Pod u

• •i imttr<l « K-VY •uprriot. mJkmy, with I or man
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and fang* 9*fHtM*i H I
(Bcmh.) Hutch. (IjrKiiminmiir) in Auuratu. Austro*
bail. 177-aWd1'

I. lOafleg with 2 »K morr necvw, lomcwhai bem. «itb
Mn tm.il oblique tip*; JK«1 boflM 00 • * J

l o n g W*JIL; d < n v i f |»<IK i.( i ( i r j n t f v o i d J U

1- I r.iil, -ii hrttll 1 rinv< M

obtUK (i)M b o m on * 4 -20 luni '*'i»$C #caJi.«l"H-'J ,

>>l itn ]MK) with atmcxMli nun Kin
t. Hi.v. IN HUB long; s,-|..ii« intpi r. B

long; pcid faJlfug ^| J -) 3 - i | - 7 ) joini*. each

l«M!> mm long u«uaU>; M U X M ! (Uppril NtUOT or

the |HM1 irutriiti il H mn. h H I)M' .ttuyul. ttMlfJl OH

RWM«|}O«I "* i»M»Hv tint I -n'l

Z. FIQI .1 in linn loag;

t-i, nun lonjj; pod Ulling * P ^ ' "i (S-)

K-\"$) itMhiv eadi V6 m»i long; fedudal

(uppi 11 Miniu »i tbr [M»d mrigb i , —mirti m papfl

UMW i>ti trif !J«C» above iHe »r*rf*; utoii tlrnrfcr or

thick 4fni iiMiti.u inii r JI . K *}«.on\ ami ten only ai

the Uuc A

temporal)

(MM irjJlru MMnovriiit i iirvrd,

of the
5-7, vnu • it bit utar.

|tl»m; it CU
found HI %•*!-

q
on .. • I long
i til margin; |oina (5

tn *» i

in S V •

l.nw 16

rivet jorl tifi en 2 m uH or trailing and

ling, In«mer <W?w mtur u|) i»'>< m
Stipiilr* njtfrowf) omiir, 8-19 mm long*

1 3 - 3 mm *r»rf* cfr, ihfl ntltfh) "!'•*"
ibid* priiriurrd brluw thrir point nf Uftrrtkxi to a

•pltr; loner p u t 1 b RUB klttg, • - mm wide, uvtulh
nun lird or luoihrd. Jj-J*r* fiwriK pctioJaii
*>-22 tin long, ending hi * mtnutr nipf. Ur*fJr(t in

VMU>pain,Unrar<itaun«<»-I" <m IIMIK.

thokr near the h u e and apex ihunei ilun ih<»*r In thr
.i.in w*tr. with I nw'ilwn. twiaQy Itlack

ihr Ifuw 4tvnn 'itmiw. the H|* Mil>#uir
Inn nutuitrlv mucranatr. Fkiwtrn 1—4 MM long.

Pod ' | 1-3 1-5) <m lo«g , h » i " : h>

d mm 1*>ngf 1.5-Jl mil" . HKII Ol Nfchottl

ihr h j u i ^Tlhnriih. H*-«IH rk 1-5 mm l*>»)({. I

br4rte«1e* iwt ir , 4 - 5 mm IIMIK, t 2 mm wi<lf. hairy.
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•... li 6-BSepal* bairy, 2-fnbcd a/mcul lo the
{-1.01 mm long. iVuli psrtl) hairy,
pcuJ (tbovitr, 10-IS mm l«niK- 14—17 mm wiflr. wiih i
1-2 mm U*i% cfaw, ihr itppri itLjj^in Ifincilmni
i(Hirh( .1; tataraj petaU 8-l'J i - l in mm kmg. t $ mm

I; ki-r! 14-^0 mm tcxi^. 1 f j mm br»ttl. SCUBCM in -'

bag
f( !'*> ̂ ' mm

, 4-fi < in Um\t,, 1-H ttim wiitr.
. ttir u<U\i,ii (upper) Mdin •>< tbc pod
4* much a* (Jir 4hx\ul, jo*^f< on (hr i

abow ilie »rrtU; falling ipaut in (l-> Vft <-T)
qnodimgvlM i ncded i"iiii%, i-jfh U^lA HUM

-t j w«ic. Senl i kiilurv->)tAiK-«l. ± 7 mm long.
4-5 mm wide. ± 1 ! HUM (hick, bit*k, g l o w

IViriinial. Lrnwtm; in JIKI itlonff laiiki and lake*.
The pilh-likr «ci (.mljii xvl*-m i* rmpluyril fan thr
making ol HM.h varied iicn»» ** uiihujil (hmrcr*, toy*,

lilrlvli* VM! rarhon Tor tfunjMiwdi i h k

for dccoralion, grrcn matiiirc and longe>
|IW/Trn/H*p1. Warm and tropiriil A*u. OJHanil

in \iivri,ilu: Kui, Him. i u r . C t y tod. Hep, Pak: \>, Hli.
in |i ki ki.Mii.Mp. t i i . s t . in. t'ji. wii <i 1300n)

lift.
b,OOi(1

«4 t n ) i H

*. foul lr«llru (» mm),
(1 mill), it. I ^ I W : d, <Umr<mK

C. onr Irillrl (2 mm). 1. Hum*
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f nA^mh Roxburgh]: Fig. H6

mi CfVCt, "(irn somewhat wnodv JI ihr luw.

branched. 30-250 an ull: main atrm epttndrfeal and

warn at the b*«\ thr wu beating cadurautgbmiulu

- rareb; "po îrr "** ^ ° ° h * * t h r

twatr or cUtptkal, V I K mm long, 1-3.5 nun

untie, pttiducrd below ihev •* inarr-

tiun, loMer part usually notched or toothed. Lcawn

ptttoUir; pelbotr*0.S-2 on long-, raclwt 4-14 cm k>ng,

ending in a minuir **ipc: leafteia glabrous, in (4->

(0 (-45) pain, ttnrar-ohlofig. 2-10 (-13) mm long,

U <-4) mm vkto. Nfek I median vrin, the bate

awymmriiwAJh obtuse, the tip obtuar but mmutrh

nun RMMM tl<iwti 1-4 1-6) (prdumk often bean *

leaf wiih another raceme in ihr aaii), 7-9 mm king.

i'nitiiM lr* 3-fl cm long„ bearing Biini>(« >rv

t«»,r or •Efraar. arute; pr«i

11>i it k»O|{; hrjKiroIr* U<

mm long, tub ~-p*U glai

IMobetl alnun-t m ibe haar. r*rh 4-6 mm In

yellow with unmge Hu«h, nflrn wiih

1 » M 1 prul nbonmte,6.V I" inui k>fin- 4-7 mm

Wide, »i'l> I I '-' MB l"Mj( I I A , ihr uppei nuigin

tMtnrln. ur; Ulrr.it prtah *n<| I

7-9 mm kmg. 2-3 mm mde. Stamrm in 2 bin

bt 6*4 mm king. Pod* htirne on 4-11 mm Ion*:

•[* -) i.b-S tm king, 3-4 mm wklr,

the artaxial (upper) future erf ihr pod

tlntght. tmntxh (ir papillmr cm ibr \mn ahinr ihr

lerda. ihr jbaxial witiur irrnaie, falling apart in

6-10 (-13) almoM quadrangular, l-aredrdjotntft.

3-a mm long. Sred. ublong L«lno «haprd. 5-4 •>.<.>

hong, f - 5 mm wide, dart brown in blar t. K W J M

4l oc * In wi pUcr*. akmg

around p t » k in irrigated ftrbk U K I vaMe p i *

> a good gtem manurr «4»d birr hut

hri omt A inuk l rwmcMrH .tg

• Hel i | Pantraf>fck.prutMfatrfuifecfo

MitUhrMirtn N An fV*n. * EUiu. Ihn Ind,

<N ifc <An. <A»

II.
I'-

prtidwrd

prrhmrtfd.

rr* and lnni- bracieole* abwtit. Srpol tube

24ipprd, the adanal (upf»n i lip entire, ihr *ha*taM*P

uhM-wrH 3-UMMhcd. Prvlt TrU«»- W » V f>r , '

hmgrf than die •rpak; adjuUl prul tuvoibx

abcM .rd; lairral petak oblong or obo*n<"

oblong, krd incurved, obtupr, a htilr ihnttri

•mrm ItJ, uiiitrcl. the upper

Jl J i i r (K.,,v ihonh .iJked; <i«il« 2

irv jtHnii wnllrn with * fljl i«.«ilrr. ittd«

iu-»l or perennial FTowei tophlkw
fUitn-wt. Thr •«•

parUofa ; ibabJy diaprno* by

•urface I U I I L M I with jutuaak or in mud.

I. IV* t g g *

podi thnrtrr (ban llv<

1. ftu. i HHMfilH nun lonalr-detiUir. »HIK»»

pod* WHIKTI I

i el

r.

lanrroLatr. kmg^fMMrrd. »»li U»Wg

. Leaflet* R M M K K— 1S mm I»HIH lifw

utar. ihr haan hmg.« ihr margin*

mam long, *iuT brtmn halt*. Ffciwen t '> 'nTI1

•in' (trrtMrm. more fir Irw CIMUrating the
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± 12 mm long Skaminodei <>t the sterile M<
i t t aped , t 10 mm t™»K- P<xi Hat, up t D Um%.

• N 4 - 1 0 , • iliimii

Annual <>i |

of*

When [hr « nd

phmt; die rtjnted land plants have MMMWO&efl Item
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B h . • M p . 1 ' l . R ) , i n . l p , l p , WV.
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ftft 11*. W « * » h*pt*m* I " <
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3.5 mm IOIIK; Irjvn 5-7 a n lt>ng. iraJIcis ]%-;1t p
rath up io 7 mm long; linger* tnliUry M in pain:
JK-UU 6-H rum toog, I 9 I loogl > 'li.ui tlir w |
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Linnaeus; E. pumilum Grieshach; £. tasile Linnaeus;
E. tetntgonum Roxburgh; Suxrtia arrymboMa (Oiscbach)
Wighl t'K C B. Clarke; S. minor (Griesebach) T. Cooke,

Hoppw. enddfiic to Indian subcontinent, 2 species
Sinus erect, .sparsely to profiisoly branched. Leaves

sessile, 1- or S-ncrved from the t>*». Flowers in termi-
nal or axillary, lax cymes; bracts lc;if-like. Sepab tubular
below. 4-angular; sepal lobes 4. unequal, Petals tubular
below. ± equally 4-tobcd, yellow or greenish-yellow.
Stamens inserted on (he petal tube, 1 -4, 1 fertile. 0-3
staminodes; aniher wilh longitudinal defabtence. Ovary
1-locnlai" ovules numerous, on 2 parietal placentas;
stigma sessile or nearly so, 2-lobed,

1. Petals not exceeding tbe sepal lobes: capsule
globose; brunches spreading // tlichotuma
I, Petals exceeding ihc sepal lolx's; capsule ellipsoid;
branches in upright bunches H.faxtigiala

Hoppca dichotoma Willdcitow: Fig. '220
Stems 4-angted or sli(ihdy 4-winged, up to ti (-12) cm;

branches spreading, Leaves diiptkai-ovak*, fi-4i mm
long. 2.5—1 mm wide, base euneme. Cf!OC9 lux: p<*dun-
cle up to Kl mm long; pedicel up lo S mm long. Sepal
lobes eliiptical-hinceoliite, ± \ mm long, shortly aeutni-
(iate, marginal nerves Lbkk- Peul lobes obiong-ovate,
± 2 mm long, not exceeding ihc sepal lobes, ridged
within. Capsule globose,± 4 mm in diameter.

Annual, lit moLsi and exposed plates, :il«ng river
hanks, at the edges of pools and tanks and in rice
fields.

(0 Hel). Endemic to India: •Ind: Ap, Bh. Kt. Mh,
Mp. Rj,Tn,\Vb. 0-900 m.

Hoppta ftutigiata (Grisebach) C. ». Clarke: Fig. 220
Stems distinctly 4-winged, up to fi tin; branche% clus-

lered and growing upright. Leave* broadly ovate.
4-7 nun long. 3-5 mm wide, base rounded lo truncate.
( A tins clustered; perkiude up to "> mm long^ pedicels
less than $ inm long [Mowers sessile or nearly so).
Sepal lobes lanceolate. ± 4 ram long, disliunly acumi-
nate, marginal nerves (hin. Pelal lobca oblong, + 23
mm long, exceeding ibe. sepal iL)bes. smooth wiihin.
t inpstile ellipsoid, ± 3.i> mm in diameret.

Annual. In seasonally inundated places, such as
natural depressions, river flood plains and the edges of
pools, unksand rice fields; it usually grows in more or
less closed communities often associated with various
species ot ErioaiuUm And Utriailaria. Not confined to
wetlands

|G Hel]. Kndemic to the Indian subcontinent: •Q-y,
• Ind: Ap. Kt. Kt. Mp? Rj, In.

HALGRAOACEAE

GRAMINKAEseePOACI \l

tc

HALO RAG ACE At : 8 genera
Herbs or sometimes small shrubs. Leave* alternate
opposite or whortcd. entire or pirmalely or
divided, often heterophyllous; siipule-1 ike appe
rarely present Inflorescence paniculate, spicate
tary cluster* of cymes or flowers solitary. F l « ^
bucxual oi unisexual, radially symmetrical, usually U
conspicuous. Sepals 2-4, in female Mowers s i m ^
absent. Petals 2-4, boat-shaped, hooded,
deciduous or atarm. Siamehs as many as or
many as the sepals. Ovary inferior, of 1-4
carpels; each carpel with 1 or rarely - pe
oMiles; fruit a I- K) 4-seeded BUI or breaking i» l°
1-seeded mericarp*. ..

Annual or perennial herbs or sometimes SCOSi
shrubs. Munoecious or dioecious, pollinated by win
Mostly found in wet places, some aquatic.

Excluded: Haloragis phitipinensis Merrill [&
Parker]; found in high land in Myanmur and

Laurvmbergia raerajMm'iBluiiit') Kauitz [Snf/il

Wight ei Arnott . S. hinuta Wigiu el Axnptt, S

Thwaites, S. wtanim Anu. t l ex C. B. Clarke]: fe
in

FIG. 220. H»pfxn dUhMMs: a, Howt-riiig
It. BDMSX viewed tmiti outride (1 mm); c, flOflW
{0.5 mm). H. jastt&,m: <1. whole pl.mt (1 cm): r

viewed from outside (1 mm).
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the mountains of S India and Sri Lanka; although
are found on moist soil neither are ronsidered lo be
wetland plants.

Myriophylium: ± tiO spedes: almost cosmopolitan. '
ill Australia, absent from most of ftfrfca, Asia Minor
and northeastern S America.

StettO floating or ascending. Leaves usually whored,
sometimes opposite or alternate, usually heterophyl-
lous with submerged leaves distinct from emergent
ones, pinnaiely divided, entire or rarely reduced m
Scale*, sometimes flunked by stipule-like outgrowths.
Iafforeacente mostly terminal, spiU-like. rareiy
branched or (lowers solitary it. leaf axils. Flowers bisex-
ual or unisexual, sessile or nearly so. Sepals 4, vtry
small or absent Petals 2. 4 or absent (uui* ly reduced
or absent in female flowers). Stamens (10 4 " r B ;
anther* tinearoblong; connectives without apical
appendages. Ovary of (2) 4 carpets. Fruit dry. breakmg
up in to 1-seeded merit:ai-ps.

Annuals or rhfaofflfttOttt perennials Submerged.
emergent or some seasonally terrestrial olten very
abundant and totally dominant. Monoecious or dioe-
cious, pollinated bv wind. The dbw-'niinules are ineii-

Sf disp.r^d in water, in n.ud and perhaps al«. In
lals; v-BriaUw fragments afeQ play a role MI tilt
ersal. Some s p e d S KriOtta weed-,, p^ru-ularlv

M'spketvm in N America and M. «q«ahru«
•-ihers eaten as pot herbs. Mrijden. R. van
Gaapers, N. Flora MalesSana scr- h 7 ' 1 J :

972J
Excluded: found in ihr H.n.al^as but

ing southwards in India; MyriophyUum
Uniiaeiu: M. wrtidftrtum I .

1. Plains dioecious; aerial leaves g f e t t , Jg ^
, densely covered with minute tn..tyatuii.
S , all ,-n.telv ^ ^ ^ - ;

pSiTmonoeciou« ; ^ Hf
to dart green, bol obviouslv glandular, at

simple

the

(-1.5)petals ± 1 (-1.5) mm long
2. Bmeteotes simple, n« dissected or lobt-tl

4. Flowrt (I - 3-T> iogethet in the g
Middle Howlr b i ^ a l ** ^ inct .y
carps dorsittly rounded
4. FTowers .o'licary in the leaf axi; all
mericarps dorsiuly aCtlte or ridged

, ,^.™ r .v ttaquatitnm (Velloso) Verdcoifft [M. tmisil'

fej|» Cliimbesseiies. JV/. [HMrftinaaaidvi Gilles ex W. J.

rlooker]:f%;221
DiSera from all Asian specie* by: plants dioecious

(females only found); leaf bases somewhat swollen;
aerial leaves glaucous, light bk&b-green, dense!]
cowered wiili minute, traafparent, IK-mi spherical
g&oda, iiivt-i cntuf. all pinnately divided with tineas
segments; bracteoles subulate with 1 or 2 lateral lobes.

Perennial, In dilches, usually most of the plain

emergent
(Vit/HypL Subtropical SE America, introduced in

.Asia. Africa and N* America: <Ind: <Jk {around Dal
Lake), might be expected elsewhere in uplands.

MyriophylUtm indicum Willdcnow [Af. intrntuviitim A. P.

deGandolle]:Rg.221
Stems submerged, Boating or ascending, upper part

" • emergent. Leaves in whorls of (4) 5 or 6; sub-

FIG. 221- Mynofthyltum atpintitum: ;i, whnr) uf aerial leaves
(5 mm): b, female Bowef (1 mm). JVI. imtiatm: c, mate flower
ii mm);d, ttrtmate (1 mm);e,frail (l mm). M.
f, Houeritig plant (1 CRi): g, male flower: led. before

sis; ct-'ritre, b ra t teu le : right, ill iuuht-sia (1 m m ) ; I), liuii

(1 mm) . M, tmiitum: i . male f tower ( i rmu); j , flowering

(S m m ) : k. one mericarp (2 m m ) .
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merged leaves, 1.5-4 cm long, with 12-24 pairs of
filiform segments, the segments 1-2 mm long, brown-
tipped; aerial leaves pinnate below with stiff segments
becoming lanceolate above with a few teeth or entire.
Bracts leaf-like, but smaller, rarely more than 1.25 cm
long, usually reflexed in fruit; bracteoles pinnately or
digitately dissected or lobed, 0.6-1 mm long. Flowers
sessile, solitary, usually bisexual below and male
above. Sepals deltate, 0.1-0.3 mm long, entire or
finely serrate. Petals 1-2 mm long, deciduous.
Stamens 8; anthers linear, 1.5-1.8 mm long. Fruit
± 2 mm long and wide; mericarps ovate, rounded on
the back, with ± flat sides, finely tuberculate or usually
smooth.

Perennial or perhaps sometimes annual. In ponds,
tanks and lowland marshes. Mostly near the coast. The
name M. indicum has been used rather indiscriminately
in Indian Floras

(Vit/HypJ. Endemic to SE India and Sri Lanka:
• Cey, *Ind:Ap, Go, Mh, Or, Tn.

Myriophyttum oliganthum (Wight et Arnott) F. von
Mueller [M. intermedium auct. Ind., non A. P de
Candolle]:Fig. 221

Stems submerged, floating or ascending, upper part
usually emergent, somewhat succulent and red. Leaves
usually heterophyllous: submerged leaves sometimes
absent, in whorls, pinnately divided, with filiform
lobes, 1.5-3 cm long; aerial leaves alternate or oppo-
site, usually linear, 1.5-3 cm long, entire to serrate or
pinnately divided but then much smaller than the
submerged ones. Bracts leaf-like; bracteoles linear,
± 1 mm long, margin slightly toothed. Flowers 3-6 in
axillary clusters or rarely solitary, sessile or central
flower shortly stalked, unisexual or in the centre of the
cluster bisexual. Sepals 4, 0.5 mm long. Petals 4, pink
or yellowish. Stamens 4; anthers linear-oblong, up to
2 mm long; connectives without apical appendages.
Fruit ± 1 mm long and wide; mericarps rounded on
the back, finely tuberculate.

Perennial or perhaps sometimes annual. Usually
found in permanent water in tanks and lakes, often
gregarious.

{Vit/Hyp/Ten?}. Endemic to India: *Ind, Pak?: Kl,
Kt, Mp,Tn. 800-1600 m.

Myriophyllum tetrandrum Roxburgh: refer to Fig. 221
Like M. indicum but stamens 4; anthers oblong,

0.6-0.8; petals 1-1.5 mm long.
Perennial. In shallow open water in pools, ditches

and canals. In most Indian floristic works it is consid-
ered to be a synonym of M. indicum.

|Vit/Hyp/Ten|. Northern India and SE Asia: Ban,
Ind: As, Bh, Mg, Or, Up, Wb.

Myriophyllum tuberculatum Roxburgh [M. spathulatunt

Blatter et Hallberg]: Fig. 221
Stems submerged, floating or ascending, upper part

usually emergent. Leaves usually heterophyllous; sub-
merged leaves in whorls of 4 or 5, 2.5-4 cm long,
1-1.5 cm wide, pinnately divided, with 8-25 pairs of
filiform lobes, the lobes 1-2 cm long; emergent leaves
in lower part like the submerged ones but smaller, the
upper ones ultimately alternate, with less and shorter
lobes, the uppermost ones entire, spathulate to linear,
5-20 mm long. Bracts leaf-like; bracteoles ± rhomboid,
serrate, ± 1.2 mm long, ± 0.8 mm wide, acute. Flowers
solitary, the lowest sometimes female, followed by
bisexual ones, with male ones above. Sepals ± orbicu-
lar, 0.1-0.25 mm long and wide, finely serrate or
entire. Petals 4, 0.5-1.5 mm long, white. Stamens 4;
filaments ± 1 mm long; anthers elliptical-oblong,
0.5-1 mm long. Fruits quadrangular, 2-3.5 nun long
and wide, with sharp longitudinal ribs, both ribs and
furrows with pointed tubercules.

Perennial or perhaps sometimes annual. In water in
tanks, lakes and marshes.

IVit/Hyp/Ten). S and SE Asia and N Australia: Ban,
Bur, Ind: As, Kl, Kt, Mh, Mp, Or, Rj, Wb.

HANGUANACEAE: 1 genus
Hanguana: 1 species
Hanguana malayana (Jacquin) Merrill: Fig. 223

Dioecious robust herb. Stems erect up to 2 m tall,
ascending or floating, often with long, creeping °r

floating stolons. Leaves stiff, erect, mostly in basal
rosettes, the lower ones petiolate, the upper sessile, van-
able, 20-120 cm long and 1.5-15 cm wide, usually lance-
olate, longitudinally nerved, with many finecross-nerves;
leaf bases sheathing and somewhat petiole-like. Inflores-
cence a panicle, 10-120 cm long, 1-3 times branched;
branches subtended by large bracts. Flowers unisexual,
sessile. Perianth 2-seriate, 3-merous, persistent, green or
yellowish, united below; outer segments 2-2.5 mm long,
inner segments 2.5-3 mm long, often red-dotted. Male
flower with stamens 6, inserted on the perianth. Female
flower with staminodes 6 (the 3 outer ones smaller than
the inner), dorsally compressed. Ovary 3-locular, with
1 axile ovule in each locule; stigma sessile, 3-lobed. rTUH
an oblong, 2 cm long, red, fleshy drupe.

Perennial. It shows a very wide ecological amplitude:
from free-floating or emergent to terrestrial. When
growing in water it rarely flowers. The pollination
mechanism is unknown. The disseminules are red and
fleshy drupes, presumably dispersed by animals. The
economic importance is unknown. Airy Shaw, H. K-
Hanguanaceae. Kew Bulletin 18: 260-261 (1965).

(Ple/Hel|. Sri Lanka, SE Asia and Pacific: Cey.
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HIPP IT RIDAC EA E excluded see p. 11

HYDATEI.LACEAE: 2 genera
Monoecious pr dim'timis. leaves all basal, capillary.
without a ligute, base Dot aheatMng. InllortM <-m < B
terminal bead with Gem oppolite bracts and few to
many ftowew, flowers in beads* miniue, unisrstualj
suhiemled by 1-3 hyaline bracts or numerous hairs.
Sepals ami petals absent. Stamen 1; filament capillary.
CVjr-y t-Jocular; Nwulate. crowned by sligmatic hairs.
Fruit itidehtfcenl or a OqMllIe opening by 2 or h

Annuals ur creeping perennials.

\Jun,rllii |: 3 species in temperate Australasia,
I in India
Trithuria kwtkanensi* S. K. Yadavet M. KJanarthanam:
Fig. *J22

Tttffcftd, green to red, moss-like, up l» 1.3 cm high.
Stems reduced, Lx*aves erect or spread ing, tufted,
' up to L2 cm long, up ») fl-S '"I" widt-'' <;n£'rt"-

; uniueriatc ha i r s present a m o n g if»e leaves,
newer solitary in die Cfflrtrt of caih litriid, con-

g of a jingk red «ame»i filamcnu up to 6 mm
g; anthers fauftfixed, up to I mm IOJ^ Femaic

222. Triifmria lmMa0MHr a. Boiwrfng plant (2 mm);
head widi bmcti (I mm); c Inacts (I mm): d. (fe«««

hairs (0.5 mm).

Bowen 15-20 in rach head, each a sohtary carpel.
Ovax>- Mocuiar, ovoid, up to 0.1 mm long; stigmatk
hairs 2-5 (-6), irp to 0.5 mm long, red. Seeds iramlu-
ccnt witli dark lip.

Annual. Seasonally submerged on sandy and gravelly
Presumably pollinated by wind. The div
's arc seeds, dispersal unknown. DIM ovcred in

1993. known only from Mahitra.sh(ra, Sindbttdttrg
District,

(OTen?|. Endemic bo W India: *lnd: MJi.

H YD R O C H A R IT A C E A £ [ cxcl. NAJADACBAEJ:
17 genera of which 3 arc marine: almost cosEitopolitan

Monofcious, dioecious, (jynoditx.'cinus ot (not"c:ioii.s
herbs. Sfezni elongaie or comracted, simple or com-
plt-xly bfaiicfaecl Lewes wsry variable, with or without
petioles and stipules, with (!-) 2—10 or more small
scales (sf|tiauui1a«' itiir;iva^in;ilesi in the h'ai axils.
Inflorescence complex or flowers solitary, subtended
by 1 or 2, free or united bnicis (collivrivelv caJl<fl B
Bpath<i). Flowers bisexual or unisexual, the males
somelimeji absci.sinj; (rum ihe jwrent. Sepals S ur less,
i.nely abwnu Petals. 3 or less, minute to huge and
showy or absent Stamen! I to numerous, oftm stamin-
odc-like. Oarv Enfttrtor, ^*20 or more carpels; pbcen-
tas p:ititt;il or without dissepjinenfs: style* simple or
forked. Fruit a berry or capsule.

Annual or perennial. All arc Mibinerped squaiits.
marine ur i'rcjilisvuier, Pollination ,uul dispci îl is dealt
Kiih midti1 earh genus.

Egeria derna Plane lion: IVii]. From subtropical
S America has become established in mo$1 warm
regions of the world but is Kppatentiy not found in the
ladiaxi Wbcontitwrni but may be expected on higher
ground.

Excluded {keyed out but not described and iliusr
tratcrtK
The following are marine aquatics: Etthalus (1 species):
Utthphila (±5 spci'ic«.>; Jhalaaia i.l SpedC*).

The following is found in the Hinutfa\~.i.s batdoca noi
extend lo Peninsula India: Hydrttcharis dubia (Blumc)
Barker [II, mottHMianatmtit. Ind., noji Linnaeus],

1. Leaves dearly difTtrrenliated into petiole and blade
at mattiriry

2. Siipules piesftn (median, ±3 cm long); branched
it MI is usually present: leal blades thick, not transhi-
ictn (blade renii'orm to altttost orbicular with a pad
nf hoiievfuriib-likc aeiemihyinous tissue below and
•I <H f> ptiznafy veins originating from the point of
petiolar atlachiuent, Himaiayas) Hydrvcharis
2. Stipules absent: branched roots absent: leaf blades
I bin, tramlureni
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3. Leaves rarely exceeding 3 cm long; stems elongate
regularly branched; perianth uniseriate or absent; the
blade lanceolate to ovate and flat; marine Halophila
3. Leaves much more than 3 cm long; stems con-
tracted and corm-like; perianth clearly biseriate with
sepals and petals; the blade usually cordate with a
quilt-like pattern; freshwater Ottelia

1. Leaves not differentiated into petiole and blade
4. Plants rhizomatous (horizontal axes wholly buried
in the substrate, relatively thick, fleshy and with short
internodes); marine

5. Rhizomes dimorphic, with extended, horizontal,
scale-bearing long shoots and erect, foliage-bearing
short shoots; flowers wholly submerged; leaf veins
in a single series Thalassia

5. Rhizomes monomorphic, bearing foliage leaves
at the apex; flowers rising to the water surface for
anthesis; leaf veins in 2 series, the adaxial series
inverted Enhalus

4. Plants not rhizomatous (horizontal axes if present
not wholly buried in the substrate, thin or if thick
and fleshy then short, rarely more than 5 cm long);
freshwater

6. Leaves confined to basal rosettes, stems trun-
cated, rhizomatous or corm-like, with or without
elongated runners or stolons

7. Leaves gradually attenuate to fine point at the
apex; stems monomorphic corm-like, without
stolons; flowers bisexual Blyxa

7. Leaves mostly parallel-sided coming abruptly to
a rounded or pointed tip; stems dimorphic corm-
like and with elongated runners or stolons

Vallisneria
6. Leaves arranged along elongated stems; stems
not truncated rhizomatous or corm-like but some-
times bearing apical or axillary tubers (turions)

8. Leaves in whorls of 3 or more, arranged in
regular and repeating patterns along elongated
stems; squamulae intravaginales fringed with
finger-like, orange-brown hairs; stigmas linear or
club-shaped Hydrilla
8. Leaves in two rows even if sometimes spirally
wound, arranged somewhat irregularly along the
stem (sometimes solitary or sometimes in
bunches); squamulae intravaginales smooth,
without hairs; stigmas flattened Nechamandra

Blyxa: 9 species: tropical Old World, naturalized in
N America and Europe

Monoecious or dioecious. Roots unbranched. Steins
either elongate or contracted. leaves spirally arranged,
submerged, flat, ribbon-like, not differentiated into
stipule, petiole and blade, midrib usually prominent,
margin usually dentate. Inflorescence with 1-22 or

s. Petalsmore flowers; spathe tubular, of 2 united bracts. Petals
band-shaped and scarcely wider than the sepals, capil-
lary or rudimentary. Stamens 3, 6 or 9, all fertile, U*
female flowers staminodes minute. Ovary of 3 carpels,
distally elongated into a hypanthium in bisexual and
female flowers; styles 3, simple, elongate, terete. Frtut
an elongated, irregularly dehiscent capsule. Seeds
smooth or spiny.

Annual or perhaps sometimes perennial. The vege
tative parts are submerged; the flowers are emergent
or submerged. Cook, C. D. K. and Liiond, Ruth._A
revision of the genus Blyxa. Aquatic Botany 15: 1-5/
(1983).

1. Stems elongate, flaccid; leaves cauline; spaces
sessile or nearly so B. japonic

1. Stems contracted to a simple or forked rootstock or
corm; leaves radical; spathes distinctly pedunculate,
peduncles up to ± 50 cm long

2. Flowers bisexual; stamens 3
3. Seeds ellipsoidal, 1.25-1.8 mm long, smooth of
with up to 12, somewhat irregular, longitudinal non-

spiny ridges or ribs, without apical and basal ta'ls

B.aubertii^.aubertti
3. Seeds with up to 12, irregular but distinctly spiny
ridges and with apical and/or basal tails

B i i h i nB.au
2. Flowers unisexual; stamens 9

4. Leaf tips gradually attenuate to a fine and ^
point with microscopic, regularly spaced, umce

lular spines; the lowest 3 anthers + 3 mm long-
sessile or nearly so; pollen grains 33.6 ± 4.4 ftf* «
diameter; seeds 1.3-2 mm long, with up t° ^
somewhat irregular, longitudinal ridges, eac >
bearing blunt peg-like spines or almost smooth

B. octandra
4. Leaf tips distinctly obtuse and hooded »n

without spines; the lowest 3 anthers ± 2 mm long
with ± 1.5 mm long filaments; pollen grains &*>

± 3.3 fim in diameter; seeds 3-3.5 mm long, *•
2 dorsal and 2 or rarely 3 ventral ridges

B. quadricostaf*

Blyxa aubertii L C. Richard var. aubertii: Fig. 223
Stems conn- or rootstock-like. Leaves ^"'f^

2.5-60 cm or more long, 0.2-1.2 cm wide, linear
gradually attenuate to a fine point at the apex, mi
distinct and prominent with up to 10 secondary
up to 28 tertiary parallel veins, faint cross-veins o^
present; margin (at least towards the apex) with micr jj
scopic, regularly spaced, unicellular spines. s P a ',
1- or rarely 2-flowered; distinctly pedunculate; P e d l! e

cles up to ± 50 cm long (flowers carried above t
leaves). Flowers bisexual, usually emergent but s



ftc- 243, Hatipumn m0fcgnttt»: a, (louring shoot (3 an I:
b- fri»f (lciii);c. detail nflntnervMum (1 an), Hlyxt*
Hi var. outfoii: d. in florescence Cl cm): r. BoweriHg
(2 cm); f, IKO feeds (I mm). & awfcrrf'' var.
R. iwoso«U(l mm).

nibmereal Petals linear batt&*tke»
g folded and twisted wiihin th« calyx.
3, anusepalcms. Stigmas /atcrailv papllosr.

p (<!-) ^-5 (-8) tin long, Stt-ds i-llipsoidal,
I £5-1.8 mm long, smooth or wiih up to L2, sonif what
irregular, longimdinal ridges or ribs, long ipincs and
apicsj and/or basal tiiils absent.

t/sualfy annual hut may [jorsist longer in pcimutuiu
water. The leaves arc submerged- Ii usually grows in
temporary- water .unl i*i often round in rirr lit-lds and
'""igation ditches, but is not considered to be a serious
weed. It flowers and fruits ihroughoui du- year as tong
as water is present The entergene flowers art- .«r«(t^Jy
autogamous with prc-authesis tk-isutgamy, the nib-
merged flowt-rs arr toully cleisiogatnous. Serd-sel U
usually good. The (|is«MTiiuuks art- seeds or COmplcM
Capsules, dbpemon unknown but it is jirobably tmns-
perted in mud on die feel of birds or wflfl rice seed-
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| (0) Ros|, Tropiral anfl subtropical Asia, Australia,
Madagascar and E Africa, introduced in ;V America,
(lacking in NW India): Ban. Bhu, Bur, Gef, Ind, Nep:
An, Ap, Bh.Jk. Kl. Kt. Mp. Or. Rj. Tn. U'b. 0-1200 ro.

Blyxu (lubvrtii I., C). Richard vur. echinosperr»a (C'. B.
ClarkeJ C. 1). K. iktnk et ft. Lfiond: Fig, 223

|.ik«* var. aufittriu but the seeds have up lo 12, irregu-
lar but disiinctiy spiny ridges and with apical and/or
basal uiilf.

Ecologkally indtetu^tdsludjte from v̂ r. nnbertii.
\(<D) RosJ. Ti'upiciil atK( subtropical Asia and Aust-

ralia: Ban, Oy. Ind, Nep?: Ap, As. Go, Kl, Kt, Mg, Mp.

Blyxo faponint (Miquel) Maximovjc/ trx Asthcrson et
Guiko \ar.japoriica: Fig. 224

Stems ftWfcid, slt-nder. (I-) IO-2*f (-60) cm long,
usually branched below and simple above. I-eaves
cauiine. lanceolate, 15-50 (-701 mm ltuip, 0.75-3
(-4) mm wide, semi-amplcxicatit at basr. gradualK

JFtc T24. Biyxn jnfmwai: t, flowering shoot (2 cni); b. l]»wrr
with one («'i:il itnucri m Uie siclf (2 mm); c, seed (1 mm),
8. nttaminr. d,female BoWfcr, note ihread-like p^uJs (5 mm):
c, male IWTr <f* nun); f. two seecU (( mm). IS- tjUfuiritmtata:
g, leaf tip (0,5 mm); h, st'td [OJS mm); i, female fibwer with
icp&h h tm bact <4 runij; j, male flowpr at anthesu (•! mm).
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.mcmiaie to a blunt point at the tip. midrib distinct
add prominent with up to 12 secondary parallel veins;
margin* with microscopic, rcguLulv (paced, unicellu-
lar spines. Spaihcs I- or rarely 2-flowered, sessile or
nearly so. Flowers bisexuaJ, usually emergent but <u>mc-
times submerged. Petals lanceolate, 3-8 (-10) mm
long, 0.2-0,8 (-1) nun wide, attenuate to a fine point.
Stamens 3, antcscpalous. Stigma? linear. 3-4.5 mm
long, while. Capsules 1-2 {-2.5) cm long. Seeds
fusiform. (1-) lir-2 (-23) mrn long, smooth.

Annual. Found in temporary pooh and streams, fre-
quently in rice fields bin hardly considered to be a
serious weed, The flowers show pre-an thesis clei*-
[ogainy*

|© VHj- S and E Asia, introduced in rke fields <.l
Italy: Ban, Bur, lnd, Ntrp: Mg. 7(XM30U m.

Bhyxa octandra (Roxburgh) Plane lion ex Thwaites1

Fig. 224
SmOB COrto-ar rootstock-like. lA.-aw.-i radical, Ij-Ki > m

or more long, 0.2-0,8 cm wide, linear, somewhat nar-
rowed below, gradually attenuate to a fine and Oat
point at the tip, midrib diMiiici and prominent with up
to 20 secondary parallel veins, faint cross-veins often
prvs«ni; margin (HI least towards ih<- apeat) with raicro-
KQpk, regularly spaced, uakettuiar spines, Spathes
distinctly pedunculate: peduncles up i« ± 50 cm long
(Mowers carried above the leaves); the male with T2. or
more I lowers in each spa the, 1 or 2 opening each day;
the female with 1 or rarely 2 flowers, fiowen unisex-
Ual. Male p<-tals linear, up lo ± 15 jum long, white, Lhc
adaxiaJ suriace with il longitudinal furrows and row of
Hue pollen carrying papillae. Stamens 9. the lowest
'A anthers ± 34 nun long, almost sessile; pollen grains
33,li ±4.4 nm in diameter. Female petals filiform,
about as long as (fur stigmas, withering as the stigmas
•preatf. Stiguias superficially resembling (he petals of
male (lowers. Capsules ZS-5A cm lung. Seeds oblong-
ellipsoidal, l.H—2 mm long, with up to 12, somewhat
irregular, longitudinal ridges, each bearing blunt |x-g-
like spines or almost smooth.

Annual. In pools thai dry out in lhc dry season,
sometimes also in rict field*. Male plants often oui-
number female «nfs. It Ls pollinated by insectSj the
pollen is presented on modified pet;i)s. Cook, C. 1). K,
l.unnd, Ruth antl Btiactran Naii. Tfie 11 oral bio log) of
Btpus ottandm. Aquatic BtJtany 10: 61-OH (1*>S1),

|O Ros}. India and Sri 1-inka, New Guinea ;md Aitsi-
r.ilia: Ban, Ccyt Ind: J\JI? Ap, K1F Mb, Mp. i)r, Tn, \Vb.

quadncostala Ih'.u Hanog: Fig, 224
like B. octandia but Ulc leaf tips distinctJy obtuse

and hooded and without spines: die West 3 itiiihir.s
± 2 nun long with ± 13 mm long lilaments; pollen

grain* 56.7 ± 3.3 /im in diameter; seeds 3-3.5
long, with 2 dorsal and 2 or rarely 3 ventral ridg

Antiual. In pooh and slowl\ Rowing streams.
{0 Ros}-Endemic t0 Myanmaraod Thailand;

Hydrilfa: J species
Hydrilla veriiciilata (littnacpj fil.J Royle: Fig- 225

C,ymx:ii(it.-fLOLw. R(>QLs unbrwocbed Stems e log
branched regularly bill ai <listant inumils, horizontal
;tnd stoloa^eroua below, erect and spreading ab<>vt':

buthil-likt- hibernacula (turions) develop either under-
ground terminally on stolons or terminally Of asdfl**?
On erect srmisor their branches. Leaves <.uilmc. "•'a '̂"
likr and opposite or foliate in whorls of JV-12, st;s*il£'-
linear to lanceolate or rarely wide I v ovate, rc£<il»rl>'
spaced along tlie stem but contracted towards ifr*
apex, margin st-rrate or toothed, ;IIJCX BCUK »tltf tcf'

i i in a single spine cell; stjuanuiiae i w a P "
paired (or more at branches), ± S mm
ly uiangulur to lanceolate, fringed with

orange-brown hairs. Inflorescences in the
oi

FIG. 225, fiydhlio mttktUaitK a, female (towering
i l M J I ) ; b, Mji id inniub intrnvaRinalis (0,1 riim>: t ,

spathe (1 mm}; d, male (lwwer JIICJ amlu-*is (I
e, Ttmalc Jlowcr [\ mm);f, fniit W,2~>am).

>"ak



normal foliage leaves; _,
2 united bracw. Male flowers solitary, sniafli abscising
as buds and opening explosively on the water surface;
sepals \ ovate and reilexed: petals 3, linvar and
reflexed; siamens 3. stamtaodet absent Female flowers
solitary, subsessile bul with a long thread-like hypi«i-
iluiim carrving the flower to the mri&ces perianth of
3 oblong-ovale sepals and 3 ctongate-ovate petals,
"pudding and floating; siaminodes 3, minute. Carpels
3; styles 3. simple, very small (up I" 0.75 luni long).
Bnalt a cylindrical capsule, indeh isc.cn u armed or
smooth, Seeds rarely more than 5. fiisifbrm and
smooth.

Mostly perennial btu sometimesannual Totally sub-
merged! Growing in si ill or iJowtf flowing water. Often
terj abundant and etonunaiil over large :treas.
Pcmination auemophilous with poller» explosively lib-
erated frnm free-floating mule flowers and caught by
floating female flowers. Monoecious or female.
Uisseminiiles arc indehisctrni capsules or seeds or spe-
da l i»d buda and tubers (turions), piesumably dis-
persed by wattr. the aipsules are somelitnes sjiiny and
piobabh dispersed by animals. It is considered to be a
very serious weed in N America, in India it can reach
pest proportions and is particularly troublesome in
Links used for breeding fish. It is readily eaten by grass
carp but mostly chemical control is used- Cook, C P.
K. and l.uonrl, Kulh. A revision of the genus Hydritla.
Aquatic Botany ISi -185-504 (1982): Pielerse* \ H
HydriUa vttikUlaia- a re^ew. Abstracts on Tropical
Agriculture (KonmWijk Itistituui voor cie Tropen.
Amsterdam). 7(6): 0-34 (dated 1981. publislied 1982).

1(0) VilJ. Old World, naturali/ed in America: Ban.
Gey, Ind. Nep, Pak: Aph Ar. As, Bh. Dl, Co, Up. Hi.Jk.
Kl, Kt. \hA. Mh. Mn. Mp, Or, Pj, Rj, Tn, Up, Wb.

'>-l&U0ll!.

IIVDROCHAR1TACEAE

sessile or subs<-ssile. oJ: lary, sessile, with long thread-like liypanthia. lloatinR on

Nechammtdrtt [LagarodphaftWUCL ted-]: 1 species
Ntxhamartdra altenrifolia (Roxburgh ex Wight) Thwailts,
[Uffsnapktm attmkfi&a <Roxbmgb ex Wight) Dtoee}:
Fig. 226

Dioetious. Roots imbranrhed. Stems elongate up to
1 m or more long, iireguLuh branched, inwmodes
long or eon muted al apparentiv irrefitiiar intervals.
l caniine, sometimes clustered, distichous, flat,

l ih
leaves caniine, sometimes clustered, d
band-shaped, L5-6 cm long, veins parallel without a
prominent midrib, sheathing and somewhat muploti-
OUd ai ilir base, the margin and apes with unicellular
spines. Inflorescences axillary, often in dttSfens spathr
of 2 united bracw, Male Mowers vetT sni.dl. (WJf name*
oiis, absdsing as buds and opening »n iiie wnter swr&tg
sepals 3. becoming wflescd »t amltrsis: petal I mfli-
memarv or absent; staminode I or absent; stamens J
b paralid to tbe ma wr&cxt, Pemate tl"wers soii-

d]C suiiace at maturity; sepab 3; [>^a!s rudimentary or
absent; stammodes I'udimeniary or absent Ovary- of
3 rarix-ls; styles 3, with Mattenod rmgularh' obdeltoid
lobes. Fruil breaking trregularly. Seeds numerous,
ovoid. ± 1 mm long, with rcticuLne seed COSL

,-Vnnual or sometimes perni.stinj; lunger tfl pcrma-
nent water. l«raves sttbmergedi niosilv found in tempo-
ran1 water: it appears to be replaced by Valtisnmo in
permanent water although they do sometimes grow
together. PdUbiadou b cpihydropfcilottt with mobile
male (lowers caught by Boating but attached Female
flowers. The dissrmmules are seeds, their dispersal
mechanism is unknown, but tlu-v MI- jirobably tnmv
ported in mud. F.ct>nomrc importance unknown.
S<<rh(ima,ulru is p.ittisuiaKy related to Vallisnma and
not to i he African genus lagomfphim. Cook, C. D. K.

PIG. *26. iWffhotiwmlm alunt^bBa' a, Enmte BoMcrfng *t t
(1 cm): b. Male ttmtti <\ »»"): e, fnotSt H0**r <l mm):
d. iwo inaJc (pathtt before itchiscence {2J mm); v, leaf
(5 nun I.
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and Luoncl, Ruth, A revision of the genus Ntcfi(im-ai\dra.
Aquatic Botany L& 505-513 (1982).

|(O) Vil). India. China and Vietnam, naturalized in
Sudan, Ban, Cey, Ind, Ncp: Ap. As, Bh. Kt. Mli. Mn.
Mp. Or, Pj. Rj. Tn, Up. Wb. 0-900 in.

Ottilia'. 21 species: Tropical and subtropical Africa,.
Aasa, Australasia and S America, naturalized in Europe
and N America

Monoecious, dioecious or trioeciotis. RooLs un-
hriitiched. Stem* usually contracted but sometimes
creeping. Leaves distichous or sjiirmlisiifhoiis. without
siiputts, usually radii .•!; juvenile leaves nahtecrgcd and
linear; adult leaves usually diilercntialed into petiole
and blade, with or without spines; blade submerged or
floating, from linear CO orbicular or cordate. Flowers
numerous or solitary; spalhe of 2 united bracts, often
armed or winged. Petals white, yellow car tinged with
lilac or pink, large and showy or reduced in cleistoga-
nious Dowers. Stamens 3-15. in female flowers all sLi-
miuodial but in mule and bisexual flowers some
usually stamtnmlial. Carpets $-20 or move; nyks bifid.
Frnit a fleshy capsule, imialh topped by persistent
sepals. Seeds very numerous released in a pulpy mass,

Cook, C. I). K., Symoens J.-J, and L'nni-Konig,
Katherina. A revision of the genus Ottflia, part 1.
Generic considerations. Aquatic Botany 18: 21J5-274

; Cook, C. I». K. and Urtni-KdnJg, Katlierina.
2. Tlie species of Eurasia, Australi:t and America,

Botany 20: 131-177 (1984).

1. Spathes niciiibiam PUS, with 3 or more wings; mature
leaf blades submerged, membranous, almost translu-
cent (widespread) O, aiismwdm
I. Spathes leathery, without wings, smooth, warty or
spiny; mature leaf blftdea floating, thick and leathery
(Myanrnar and SF. Asia) O. mrdata

Qttfiia aiismoidts (Linnaeus) Pcrsoon: Fig. 227
Leaves totally submerged1, petiole up to 50 cm or

more. long; leaf blacks usually cordate with a distinct
midrib and 2-10 longitudinal veins connected by
numerous cross-veins joining ai ati angle of n0-7«i,
giving the lamina the appearance of a t|uilt with rhom-
boidal patches. Spatht^ membra nous with 3 or more
wiitgs. Flowers |>oJyganious hut in India mosily liiwx*
(ial. Stamtrnx 3-12, without staminodes. Ovary of 3-9
(-10) carpels; styles bifid (Q the base. Fruit ovoid to
cylindrical, U5-) 20-40 (-50) mm long. Seeds up to
2000 or more, fusiform, 0.9-1.1 (-L8) mm long,
+ U.$mm widt, dark purple vu black wfven mamie,
densely covered in whiiish, tiuicethilai hairs.

Auuual, may persist longer in permanent flowing or
very deep water. I-eavcs submerged, found in jjetma-

HYDROCWAR1TACEAE

uent, still or slowly flowing water or in teiii|><>iai^
pools. Hower,Misually emergent, sweet-scented perhaps
sometimes t'litoniopliiloii* but usually autogamoi
(pre-an thesis clelstogamy or true clebtogamy}.1"c _
M-mi miles are seeds embedded in pulp (rathe* I
banaoas), probably dispersed by fish and also
by other animals and by water. The leaves and i
cences art eaten in SE Asia. It is often (bund i"
(kids ami irrigation ditches but seldom considered I
be a serious pesi, Oltdia alisvioidts is exceptionally vai
able in fomi and in chromosotne
2»=132); no satisfactory
cxisw.

|(O)? Rost. Tropical Asia and Ausiralia.
in Europe and N Ametica: Ban, Bur. l\cy
Hh. t io , Kl. Kt, Mb, Mn. Mp, Rj. Tn. Up

Ni'P-( •

Ottelia cordeta (Wai lie h) Handy: Fig. 227
Dioecious. Jtivenitf k-ftt'cs linear, up to 70 cm or IP

long, up tn fi rin wide: niatmr U:;ut-s petioUut'; pt"uo

op 10 100 (in long; mature leaf blades i rdiiu1

FtC. 227. Ottflia afotneid/s: a. dowering plan* I3

0. tvtAata: bh Mibmcr^rd leaf (3 cm); c. Batting ll'al

A. tt-mak- i»fl(S«K«nce (3cm):t, mjlv inlloresri-nCC
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thick and leathery, never appearing qmk-hktf. Female
spathts very hard and thick, usually covered with warn
.11 id/or spines: male spatlirs softer and ill inner Flower*
unisexual. Malt- Mowers numerous in each spathe. wtUi
3-4 staminodes and (9-) 12 (-15) stamens. Ovary of
9-20 carpels; sivlt* Half to onwhird bifid. Fmii obowwl
(o ellipsoid, developing within the spaiht.

IVrrnnial and perhaps also sometimes annual.
Usually buna to pennaneni ^ i e r in lakes, pool! and
slowly'flowing rivers. Leaves arc sold in markets ft
Myatmar as a pot herb. Female & W « M tuu b
crossed with a *&»»it t The hybrid offspring
bisexual and self-fertile.

|O? Koi/fcph). Myanmiu and. SE Asia: Bur.

: tropical to warm regions <»1 the

orld .
Dioeciom, annual or pognttUL Roots unibrandied.

Stems either contracted or elongated, mostly ik-veiop-
ing stolon* or runners, the branching system complex.
Foliage leaves distichous or jpirodisikhoiw. narrowly
<trap*hspcd, up to 2 m or more k>*& l h c m™&"
usual lv with unicellular ^ptae* Infiorwcencea axillary:
spathe of 2 united braco. Mate ttow«rt f«rjr small, very
QUmeroua, abscising™ buds and opening on the water
sut&ce; sepal* Unequal (3 large, 1 *n*lkr>, bewnnns
refk-xrd at adthcris; petal Ctt^meotM? or ahse'H: sia-
mhuKle 1 or absent; stamens 2 or I (probably demx-rt
from 3 united stamens)- Female flowers sohta.y, long

world

cm

° f

i;

pedkdkd, lloaung cm *c » ;
3 or 2, relatively targe; petals S or 2. mimiic-; stamnv
odes 3 or 2, attempting with ihr pe«b. Own- of» or
2 carpels. styU, 3 or % ««h wilh 4 flatMd P - F ^
lobes Fruit hrcaktng irregularly. Scc-ris numerous,
ellipsoidal, up to 2 mm long.

Uwdcn. i. \r An approach » J|
S L Aqoatk Botany IS(3): 269-289

Linnarus IT.
Roxburgh. V. ^ r R o y l e ,
Makino): Rg. 228

Stameru of dw staminsue flowers 2. ^/
obliquely extended U>nnin« .. V. without any bam
the Lse. Female Bowen with an tacfckw (

between &c matching stigniatie lob«
petal rudimenx), Stigma* B^S*5 •>«« l

T
ht S

Perennial or occasionally annual. U*«*
•ubmerged. It grow In still ami flowing wajtf
± 1 r n / L ) and is often very .onu.um d
locally dominant The pollination is e p i y p
with mobile male- S<««S on d» water surface caughi
by Homing btll ^ c h e d tVmalc llnwers. The d v

ulcs are seed- and vegetanve
are eaten in japan and used *

( 'P

F[t. 228. \titiisnfrin jpireft: a, fcmalc Qowtdng pbni (2cm);
1,. |rm.iU- Iliiwer (I cm): C,rtf(.-floaimgmale (lower (I mm);
tt, auk spaihc n*lcasing flower buds (1 <m>.

China, It is often a troublesome plant in irrigation and
drainage ditches and channels, ibi: leaves may reach
2 m long. It is eaten by grass carp but they rart-l\ effec-
tively control it. therefore, chemicals ar<- usually used.
It fa also a very popular aquarium plant.

|(O) RosJ. Widespread in the Old World, also found
in Australia and Oceania: Can. Bur, Cey, End, Nep,
Pak: Ap. As, oh, Dl, Go. Hp. Kl, Kt. Mn, Mp. Pj. Rj. Up.
Wb.

HYDROPHV1XACEAE: 22 genera
Hytlmlea. 11 spjgdes! pan tropics, niosi hi America

Spiny or unarmed herbs. Stems terete, often swollen
and spongy. Leaves alternate, simple, entire, usually
narrow; stipules absent, Flowers bisexual, radially sym-
nn'irkjl. solitary or in ii-mimal or axillary cymes.
Sepal* 5, almost free to ihe bale, persisttnl. Petals 5.
united ai the base, blue. Stamen* 5. inserted at the
base of the petals and alternating with their lobes.
Ovary superior. "2- or rarely molt--]ocular, with parietal
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placentas; styles 2 or rarely more; Stigmas capitate;
ovules numerous. Fruit a capsule splitting bv valves or
opening irregularly.

Davenport, LJ. A munograph of Hydmlea.
90(869): 160-208 (1WW).

1. Si ems bearing axillary spines ai some nndes, the
entire stem with patent, gland-tipped and very siiikv
hairs; petals KKI2 mm Long; placenlas of each l<unit-
lobed, divided into 2 wings (Sri I^anka) H. tpinosa
1. Stems noi beating spines. glabrous or with glandular
hairs lowirds the tip; ]>cmh 4.5-7 mm Jong; pl.u rums «f
each looilc cniiw. not (folded imt> 2 vrings (-widespread)

H. zcylanica

flydmlea spitu/ta I Jnnaeus: Fig. 229
[ike Jl. ujfaniea bin shrub-like, up to 2 m tall: stems

and branches bearing 1 or li .i\illiir>' spines at some
nodes, the t-niire su-in with patent, gland-tipped and
very sticky hairs: scpat lobes 6 - H mm long; petals

Hydrolea aylanica

Fie. ?29- l-lydmtea sfritiow: ft, fkiwei i-| mm); b, Ddde wiih

In 12 mm long; placcmas of each locale
divided into 2 wings; s«-ds 0.4-0.7 mm long. 0.2-0.3
broad.

Perennial. I'suully in wet places.
fHelJ. Native to Aint*riciir n:iini-;ih/i il in Sn Lanka

Vah! [Stcris

Stems prostrate of creel, up to 60 cut tatti IP*60 l]
brown often tinged with purple, ivilhmil spin'-
glabrous <>r hairy, sometime* glandular towards i V

lip. Leaf blades otai* n» huaceolaie, SMfl cm loo|f»
:i-^"i mm wide, gtebrom nr hairv. R o s e n to icrnw
ptmidea. Sc-pai <svgmrrit$ Lanceolate, •\J>-ii 1MIII_
l-l2 mm wide. Petal lobes 4..V-R mm long. 1-5-3-&
wide, bright blue. Capsules globose to tylind
4-5 nun long, 2.5-S.S mm broad; placenta rf
lnriile fn(ire, nut winged. Seeds ovoid to oh
0.3-{M mm long, less tliiin fi.? pan broad, with long'"""
dioal and Kuniverse ridges. .

Pert-nniiil Of fionn-times aniiual. Seasonally s l1 '"
merged, emergent or bdophytfc, often gregarious atH
form tug a distinct /one above receding v.-j)cr, It ter1

lo linwer ;is ilu- water recedes. Pollinated \n insects
autogamous. The dissent in ulcs arc seeds, their «|!lFK

)'i
sal is. «nkiwvi'«, Vo«s\g sboots ave eattO '^ a vegeu
ihty are reported to have antiseptic properties and
used in medicine. Sonic times reported to be wfctw
i ire fields and irrigation ditches bm noi consider?
i>. n$y DDoubletfoitte.

l(l&) Hnt(Hyp)l. Old World iropUs: Ban, R>».
fed, Nep, Pak: An, As, Dl, 0\, Go, Kl. Kt, Mb, Mp
pj. Rj, u p . w b . o - i a o o i n .

IRIDACF.AE excluded see p. II

JUNCACEAE: 8genera

Juncus. 255 species: msmopolMan bm mostly in
ale zones

Stems erect, floating or evue.ige.iu. [,
tei L-te, capiDary or flat or reduced to minute
absent, occasionally sheathing at the base; sheatn o*
open. Inflorescence a cluster of terminal or appJWr11 >
latrr.i! rynits, -wmecimes reduced to n 1- or 2
ViMti, subtended by scaloVrtw: brntis, fiowe*8
Perianth segmenLs ti. in 1 whoiK seate4i)cei il'i" ;1

scarious, gpeeultfi or browni.ih. Stamens 3 or 6. •h°)

Ulan ihe perianth. O\«ir} superior, of 3 united cai pe sj
with parietal placentas; stiginfis M. linear, iv.i-.tedr 1'
:i-v\iKcrl ldciiiitidal capsule. Seeds inttiiei"Us ^n(^ :

ot annual. Most species occur i«
1 • ind or

, r t-d
i l l -

spine (1 mm}. H. vylnnuti: c, lowering phmt (2 cm); places and Mime ;tre suhmerged Pollinated by W 1 "".
(1. flower (?) mm). auioeaniuiiv 1 In- rlivs<-minnles are seeds <»' speclaBtf
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diapered in water and perhaps also by
animala.

Excluded: about 40«p«cfotCCCDr at high altitudes Ed
the IVnniihiyas; Jancus muritimus l~imarck: from brack-

ish conditions in NE Fndia and Pakwtan.

1. Leaves flat, noi hollow, without transtverse septae:
Mowers soltLiry or in dusters of up to 5 J. biifonhto

1. (raves leretc or Battened, hollow, with transverse
r; flowers 4-10 ill den.se heads J. prismaiocarpus

Juncus bufonius ] jnmicus: Fig. 23
Tufted. Stews w w e . (2-) 10-S5 (-*0) nn t..ll.

1 eayea basal and on stem, gnisvlike, Hat, 1-12 cm long,
0-5-1 (-l.fi)mm wide, not hollow, not riaimersdy
septate; sheaths scarious up in MS an long, Fkm< i-
solitary »,r in dusters of 2-f>; Iloral bracts 3 (J bract. 2
b ) , ovate t o lanceolate, shoncr lli;in the fM-ii-

i. Pcriunih Begroena *-fi mm long. MLS mm wide,
outer ones louder ihiin the inner, StaSKOi 6 or less

in clcisiogaiiioiis llowers, niuch shorter than the
perianth. Qapctthu t'tHpsoid to ovoid, 3-5BO0 Jong,
1-2 I n m wide. Seeds ObWOld, O.S-O.:> <nm l

* ?3Q.Junms t/ufoiiiuy. J, SQWCdBg *hout {1 cm); b. tmii-
inp hi;irl (] ii mm)- /. prUmatocarfrM; r. Qcwertffg
1 I cm);d, flulling head {1.6 minj.

Annual nr \L-I\ i:tiilv [H-rt-unial. A pioneer plant of
wet mud and wind, flowering re tbc wnler recedes, noi
con lined to wetlands. Often (otally abmittint and grc-
i»;u inus in inaesby ground^ op the margins >>l utnks. In

seedlings (he BQedl .in- clcvait-d ctmsidci-ably
tlie ground s*t th* plant apparently looks like a

s, having a capStde ui tlitr aprx. It iiv a highly v-rfri-
able species, Mostly found on higher land.

1(0) Hel|. Temprnittr ami warm ftglona nf Km^sia
and .\rnt'rica. probably introducLtl in Sri Lanka: (Mm,
<Ccy, End, Ntp. Pak: Dl, Up, Rj, Sk. 20O-2-M) in.

Juncus prismatotwrpwi \i. Brown, not) sensu ]. U,
Hooker Fig. 230

Tufted. Stems terete or flattened, (B-) 20-60
(- loo) nn tall. Leaviea ba$a] and <in stem, tinear i<>
Itinceulutc or liliform. it-relc or fb i i rmd, (S.5->
10—20 a n long, up to 'MUNI wide., the lower ones
lunger ihan the upper, hollow .mil inmsvcrtely s<-putt'
within: shcaihs scar:<m,s np iri 3.5cm long. Heads
hriTtisphcrical t<» sul>globusc. ± 1 cm in diameter, with
4-JO flowers; floral bran solitary (bracteofcs absent),
oVatfi to lanceolate, shorter than thv. prrianth.
Perianth srgmi'nts .̂">—•> mm long, all ± alike, greenish
or bfdWil. Inflorescence if>nu'tirnes pst'iitloviviparouji.
Stamens 19, much shorter th;m the perianth. Capsules
up to S mm long, 3-sid«rd. fdtb proinineni angles.
Streds ellipsoid L<> oborald, 0.4-0.8 mm long.

Perennial or KMnedmcs annual. In niinshe,s. along
sirearas, in muddy places and uaUTlo^rd fields.
Mostly on iiillv

|(O) Hel|. Subtropical and tropical E and SF. Asia,
Australia and New Zealand: Han. Bur. Cey, lnd, Pafc
Kl. Kt, Mn, Mp.Tn. 100-2500 in.

JUNCAGINACEAE ticduded see p. II-

1.AM1ACEAE [LAB1ATAE]; 180 genera
Herbs, sometimes woody at base, ofun tXOttOOJC. Siem.s
tiMtally square in transverse section. I*aws opposite or
whurled. Enfloresceoee vwliort-like, the whorls often
crowded at the sieui ,iprx nnd forminj; a spike. Sepab
5 or rarely 4, united helnw. often 2'li[>pcd, wiih
$ acfaxiaf Jobt's ann/ 2 ;ioaviaJ ones. Petals 5 ca -f. tmiied
below in io a tube, the 2 adaxial lobes forming a lip,
the abaxial 3 forming a 3-lobed klKVt lip or lobes
± equal. Stamens usually 4, rardy reduced to 2. Ov.xn.

i)f 2 carpels, each with 1 ovules, linally appearing
l-lohtd; style bilid above. Fruit of 4 nutlets.

Mukerjee, S. R. Seconb ttf tfic- B'ttitnttal Sisrvte] Oi
India I4(lt:i-vii, 1-228 (1940)

I s< ludt-d: wetland phinU noi extending wnith of the
Lycopus rvrvpatrus I.iJinae.us: L. exattatus
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Linnaeus lil.; Mentha aquatica Linnaeus: AJf, puUgitim
I innaeiis; Scuteltaritt galtrricutata Linnaeus; Teucrium
sctirrdium Li mi at" us.

Plan Li sometimes found in moist or damp ^iuuiions
bul not wetland BpccJ** Ajugu bracteosa Wallich ex
Henthuui; A. macrosperma Wallkb ex lkmhani; Mama
palusfris lil 11 me [ On hi ft oru m pa rvijlorum Wai 1 ich
ex Bt-mhaitiJ; Ntptfa hindostana (Roth) Haines
[JV. ttihmiiihmdri, Benthain, N. rudmilUF. Hamilton ex
Bemham); Sahiapkbvia R. Brown.

Pogostemon \l)y.\of/hylla. Eustrraiis]; ± 71 species: Asia
and Africa

HCHM. Leaves opposite or wl tor led. Flowers small, in
dense, ± continuous^ terminal spik<-s. Sejial tube iwoid
or bclWikr, ihe thruai nakvd; M-pul lobes Th equal. Petal
lobes 4, ± equal. Stamens 4. exerted, straight or sliRlitly
curved: litanu-ms Ix-ardeit; fltnthen tonflucni. 1-loculai.

Annual or perennial Pollinated by insects. The dis-
seminuies arc nudets, the dispersal is unknown. The
aquatic and wetland species in ihis group are highly
variable and in Rreat need of critical eevimon; pn-\iuns
authors have. I believe, recognized too many spede«.
Press, J. R. Taxonomi*' siudies in t.Sie Uiliiaue tril>e
PogosterntmeaL*. Bul If tin oA ilu- British MUM1 urn
(Natural Hiscory) Botany scries 10( 1): ]-S9 (1982).

Excluded: found in the Himalayas, not extending
With: Pogostemon heffai i\. D. Hookoi) Press
[?Dysopk\!la knchinaishS. K. Mukcrjee): •Bur, *h)d.

Species found on periodically Hooded BOCStHa sides
(rhcophytes): P. tptadrifolius (Bt-uthauO Kunt/c; *lVan.
• Bur, •Ind: P. taiicifoiiu.% (Dal/.cll eatj. I). Hooker)
Kuni/.e: *lnd.

Species waitjtbnei found in moist nr damp places but
not wetland specie*. P. auricutarius (Linnaeus) Hasakarl:
P. mtdatus (Biniluiii) Pre» [DptOpiyUa Mraphylla
Wight]: *Ban. • h i d . *Ncp: /*. Hnearis (Bemliam)
Kuni/.e: •Ban? •Ind; P. paludosus HrtulianK •Ban,
• Ind; P. peguantts (Praiu) Press: •Bur; P. ttoduii
(J. D. Hooker} Press: •Ind; P. witfitii Ben (ham; •Ind.

1, Leaves mostly less than 1 cm long; whorls mostly
wild many more than r* leaves; lloral bractA ai Hie base
t>f the inflorescence ± as Irmg as the leaves, persisting
after the fruit (alls P. ervrtutn
1. l.vj-vrs IIKOIIV more than 2 cm long; whorls with
rarely more than T> leaves (at least, upper node* with
4 or Irssi; iloi.il bfitctt imuli shorter than the leaves.
not persisting after the fruit falls

2. ScpLiK in fruit siellaiclv spreading and diw losing
the nutlets (t>j)cn sepal tubes look like holes in die
solid spike) P. stellatm
t. Sepals in (hut erect or imurved, not disclosing i
tiutleis

3. -Sepal tube obconic, deeply 5-grotJVt'ft, glabrous,
<hestmu brown, shining btlttw, with 5 elevated
tldges; si-pals in fruit ± 2.4 mm IOIIR P. griffi1**"
3- Sepal tube broadly campanulate, nni grooved,
usually hairv. greenish, riot shining, withoui ritlfit's-

in It nil \,h-2 mm lonj; P. itus

enctum (Dalxel!) RtttttW [Mtniho strttaia
Hamilton t-x Rosburgh n<jn Umreiro, Oymtffhyit"

Dal/eM tion Pogaftttmon tomiKtOSH Hasskan,
graciUs O.il/. II noo PogMtftrwri

Hasskart, Dysuftiytte tUUttiavwc. grodflifbabeQ)
PogosUmatt deatanmsit {Pani^rahi) Press!: Fig. 231

Sterna creeping <ir decuxobeni and n n n h brunt-hen
) , creel pan u p t o 6-20 (-35) t m tall, f l e x i b l C i

uiih shod intennxks, j;Liln(nts or with white haw*
Leaves sessile or nearly so, in whorl* of (5-) 8-20, n*r"
rowly linear. 4-10 mm long, ± S3 nun wide (when sub-
merged riliform. ±1 nim wide), glabrous of slifj | l t lv

hairy, often revoiutc. margins entire, tips obtuse c*r
u-. Floi-al bracts linear, o9 long as die UppC lt*av«>

p R e\-en alter the Trnit fall-f, Sjjikes 2-4 (-*) c11)

long; 3-4 (-5) HUD in diameu-r in huif. Sepals vrry
, tn'rnispheric or broadly campamilate. ghin(li''*u'

Re 431- Poptiirmttn etwtum'. a. wlinli' plant (2 cm): b.
wiih biaci (0.S mm): r, nntlrl (OJfi mm); d. Upper ^ ' f ui

(025 mm); e, wpals in fitiit (0.5 mm).
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hairy; tube ± I mm long; kfcej *£&£> f**
±0.25 mm long, erect Of inctttved ta fruit- Petals up

2 mm tang, "^ *> P«n*-: t l 'bf t * L5 B a n 1<mR; ^
± equal. rateoblcmg, hairy outside. Swn»«i« «mS p ia.-
O<* filaments, l i la t la purple with long ...oliniform
teafe unv.nl, the up: aoihew Mocutar. Niidett dbedd,
±0.4 mm in dumber, pak vdlo^h-brown. smooth

and shining. •
fcereiuiS in permanently W*l habiwis or RWiU«L

Found along the tawgSna o! ditches and ponds, touaDj
Ka«maUy Lb.ncrged, often fuming tog *
which an? very conspicuous who, in flower.^ reque
found in brackish m w r Bl*r to the coast.. 1 Hi spc-
is my variable; alftb there is considerable W
n.,1 canfuskm. U is incorrectly called Dy^phylta
in mast Indian Floras. , ,,.

1(0)? Hyp/Ten}. Endemic to S 1"dia: »lnd: W,
Mh.

g i i (J. D> Hooker) Press:
5E R CZ bur iafftt longer (up to

long). rareh more that. 4 in a whorl,
Floral hrarLs linear, exceeding the Bo

b
5 pooves and 5 (fettled ridges; ^paJ labes
villom with white hairs; sepals in frtiU ±2.4 mm long.

AnnuaL Wei places
\O Hyp/Hclj. Endemic io India:

(Graham) Press

ascending or « * « . simple or with
k branchy lUO cm tall, rf^ ^ ^ * «

-J inHaicd bdow, glabrous or with g ^ f f j ^ j
Leaves tesdle, opposite or in whorls of (3-) +-» j '
Cthc number decaufog towards thr mM**h ^W

, 2-5 cm long. ± |W c™ " J J
, ± cordate ^ ilu bas...

or cliswntlv serrate. Floral bjac s
Kceoialc l« am long,» toy <j*B -M

purplish, deciduouv Spikes £**£%£*
± S -8) mm in diameter. S e p a y
1.5-2 mm long. Rr^nish. ^ n d u l a r or i l t t
hair,; b b c , 4. wbequal. d , l u t c Petal, up ID
l -I. h t ^ 9 ^

km«
to^u»! Blarney p

Uirs in the middle- Stfle « tong J* l

ed a the- Lip- Nudets ovoid. ± 0.8 mm

t±0.7 mm in dianuMfi. pak- brown
W . l . Wet pl*** «tol f tcW* d ' " h r s a n d J o n g

ihc cIJITL"* of hikes and pool*.
luVl,. huh.UK 10 -he inchjm

• Ban, •Bhu. •Bur, •CfV. »&d, •Ncp: As, Jk. i

232.
(I mm). P.

11 mm).

^ and petiilsivith one
a. whole plant (8 mm); b. Huwer

/togmtanoi .ife//af»« (Luureiro) Kmu/.e \Dyu>fihyUn verti-
dSata (Roxburgh) Be nth am. D. b/rnthnm>anu Mancc]:

Fig- 388
Sirins glabrous or hairv, visually creeping below and

erw i abow, simpk-or branched, 10-60 {-WU) cm tall,
often swollen below. U-aves sirssile. sprtradlng, opposite
or 3-8 (-40) in a whorl, linear to bnceolaie, I.S-7
(-16) cm long (submerged leave* long and m;iuy in
a wnoi'l, aerial ones shon atid tewn in ;i wlmili,
2-1S mm wide, narrowed ai the base, ipreading or
deflcsed. glabrous or nearly so, margins subcnlire to
sh;irply serralc towards die tips, tips v<-[\ BCUtC. Floral
bracts 1 in car-Ian ct-'cilatr. 13-2-3 mm long, mnch
iEti.illei than the leaves. Spikes 2-6 (-V2) OB long.
4-o mm i» diameter., densely hairy. Sepals broadly
campanulas, glandtilar and densely hairy; tube
+ 1 mm long; Inln-s 5, iubecjual, triangular-ovate,
± 0.3 mm toug, sir Match1 spreading and disclosing the
nutlets (open sepal tubes look like holes in the feotld
spike. Petals up to 2 mm long, palp pink to lilac, hairy
outside; lobe* 4, ± equal, ovate. + 0.5 mm long, glabrous
or hair>'. Suuncns 4, exerted, tonspicuous; lilamenls ± 3
mm long, lilac, tufted with long inulinitorni hairs from
the middle upwards. Nutlets slighih flattened globose,
0.6-JQ.7 mm in diameter, smooth, pale brown.
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FIG. 233. Pogostmon steBatus: a, whole plain (6 mm); b, base
of the stem (1 cm); c, fruiting sepals viewed from above
(0.25 mm); d, flower (0.5 mm); e, nutleL viewed from the
side (0.25 mm).

Annual, perhaps sometimes perennial when growing
in water. Mostly found in seasonally inundated places
flowering as the water recedes, sometimes in perma-
nent water. It is offered for sale to be cultivated in
aquaria for decoration.

{OTen(Hyp/Het)[. Tropical to warm regions of Asia
and Australia: Ban, Bur, Cey, Ind, Nep: As, Bh, Go, Kl,
Kt, Mp, Sk, Up, Wb.

LEGUMINOSAE see FABACEAE

LEMNACEAE: 4 genera: almost cosmopolitan
Plant body of small ihalloid fronds, not or very rarely
attached to a solid substrate, mostly free-swimming or
free-floating, partly floating or submerged, the fronds
solitary or connected in groups. Roots simple,
1-several or absent. Flowers unisexual, naked or
enclosed in a sheath (spathe). Perianth absent. Male
flower consisting of 1 Stamen with a 1- or 2-locuhir
anther. Female flowers consisting of 1, sessile, 1-locular
ovary. Fruit a nut or 1- to 4-seeded capsule.

The frond has variously been interpreted as a
modified stem, a modified leaf or part stem and part
leaf (the latter is the most plausible; I suspect it may be

a modified hypocotyl). Pollinated by insects or. excep-
tionally, epihydrophilous; the Indian species are prob-
ably highly autogamous. The disseminules are seeds <»
complete fronds, dispersal by water and perhaps also
by surface adhesion to animals (mostly water fowl)-
Landolt, E. The family of Lemnaceae — a mono-
graphic study. Veroffentlichungen des Geobotanischen
Institutes der Eidg. Techn. Hochschule, Siftung
Rubel, in Zurich 71: 1-566 (1986).

I. Fronds bearing roots; budding pouches 2; in
cences of 1 female and 2 male flowers, enclosed m a

membranous sheath; anthers 2-locular, transversely
dehiscent

2. Roots solitary on each frond segment; fronds
usually 1-3 mm long, without dorsal and veniraj
scales, the under surface green, reddish or streaked
with reddish-brown; nerves 1-5 (-7), often indistinct

Lemna
2. Roots several from each frond segment; fronds
usually 4-10 mm long, with 1 dorsal and 1 ventral
scale, the under surface usually reddish; nerves (2H
5-15 (-21), usually distinct Spirodeto

1. Fronds without roots; budding pouch 1; inflores-
cences of 1 female and 1 male flower, not enclosed
in a membranous sheath; anther 1-locular, a p i c a l
dehiscent

3. Fronds globose, solitary or sometimes mother and
daughter connected; budding pouch f i i nne l - sh^
with a circular opening Wolffs
3. Fronds flat, ovate to linear, sometimes connected
in groups, often asymmetrically curved; budding
pouch deltate Wotffidia

Lemna. 13 species: almost cosmopolitan ~
Fronds solitary or usually remaining in groups of fr

or more, lanceolate to ovate or suborbicular in outline
flat or inflated, without discreet pigment cells in the eP'"
dermis; veins 1-5 (-7); dorsal and ventral scales absent-
Roots solitary on each frond. Inflorescences and daugh-
ter fronds borne in 2 marginal budding pouches, one
on each side at the base of the frond. Inflorescence or
1 female and 2 male flowers enclosed in a membranous
sheath. Anthers 2-locular. Carpel with 1-7 ovules. Seeds
ovoid, up to 2 mm long, with 8-70 longitudinal ribs,
with transverse striations or rarely smooth.

Free-floating or L. ttnera and L. trisuka free-svvim-
ming. Usually highly gregarious, large populations ru«»y
reach pest proportions, some limes eaten by humans in
SE Asia, a valuable food for wildfowl, also used f° r

fodder and as a source of methane and alcohol.

The following species, although appearing B» t h e

account, do not extend into Peninsular India: /.- ™tn°T

and /,. turioni/tra are found in the Himalayas and
L tentrais found in Myanmar.



t.KMNACEAE 2'21

h fronds toothed towards the ape* and namw*d aj the
base ioa persistent green stalk, forming branched chains
of 5^B0 fronds, Mitoaaged except wlicn B«*ering

I, Fronds with entire margins and rounded « & < l l (k l

with a minute and shon-lm-d white «alk, never
forming branched chains, rarely more <han .* Ironds
together, floating on the surface or submerged

2. Fronds 2JM times U long U wide tapering to a
long poim a the apex. »box«gea tiutepi when
flowering or fruiting .
2- F r a n * I-'J times as long as wide. ± rounded at U.e
apex, floating on die surface of the water

3. Root shekth winged at the base: root dp sharply
printed (freah material needed}; «*«» »s l» l lv «•
ihun 3 cm long; frond* wilhout. a reddbh dflgt o.

3. Root abeaA not winged; root tip mos.lv rtrtirtdfed
(frrsh material needed); roous often m<«* than
3 en long; tronds bftefl with a reddlSh ungeorwrlh
reddish sp»Ls j.

4 I -nulls with dfattect papWae rfoag &e B»dtan
tine of the upper nwfeee; the papilla aj the- up

lk than th<: proximal papfflaei « ^ 9 ^ « h

al rib,; under con-

less Lunons dial sttik J

4. Fronds wiflimU distinct papil la aJoag tin
modi , , line Of OW upper .urfacc « tf P ^ "
thc-,> the papilla a. the "P <H«»«-'lv

the proximal papi l la ia>dil with lfr4B
nal ribs; Uirion* Hem d^duped

5. Lowt-r mr&tt of *« t-<md red; fronds
gibbous, matt d»n 1 n*> tllil-lk' l a ^ s t l a c

r ' n a e

Sore than O.S m,n in diameter (seen From
below); ovarv with 1 -7 ovules *•• g"

stiKhtlv red4fcb; fronds usually ilaiurn I
or , than 1 mm th,cL,

CUT; ovnry with 1 ovule

£ L «*Mr nuct. IwL. non
. Ind.. non Tortey, /..

non

. bfatttriMcQaont I- «fcw«»McC»nnl! Fig,
Fronds floating, Battened, Maw W J*

-ti.r, mm long. 0.8-4.5 mm vide . W ( - ^
long as Wide; the upper smiaee green, beanng
b e . the one above the B O * smaller l iu i . .hr - - a t
tb, dp; vei,.fi 3. Root, up to SJ>m lonjp ro« sh<..uh
winged, the . ing 1-2.5 time* a s *™B» " l ^ f " F

sharpry poinwd (|r«* .n^cnal weded) : Seed- 1JW
fruk. 0 . ^ 8 mm long, 0.3-0-7 mm m d.am.-.rr.

brownish, with 8—iI6 longitudinal ribs, released from
I he fin it when ripe,

IVrennial. perhaps sometimes annual. Usually found
in ctttrophic condition-,. rOadiide pools, village ponds,
hullaloiviillow*. tanks (particularly tb&K tiM d̂ for culfi-
rating Traf/a). frequently found in rice fields and in
sluggiib canals and ditches. Often growing together
with Spintdrln OS Wttl/fin.

(0? Pic). Subtropical regions of the world: Han, Bur,
Gey, Ind, Nep. Pnk: An. Ap, As, Bh, Dl. Gj, Hp, Jk, Kl.
Ki, Mlv Pj, R|. Up, Wb.

Ltmna gibbtt l-inuiieiis: Fig. 2

Brands Boating, gibfcoai, up 10 4 mm thick,
L-8 tiim l'»ig. 0.8-6 mm wide. 1-1.5 limes as long as
wide: the upper surf me without distiiut papillae ur
souiL-umcs papillae visible near the tip ol SMI.LII

fronds, often with red flecks: veins (3) 4 or ft (7). the
lateral vein* orijjinatiiig ;tt the node; lower surface
gibbous, usually red. largest lacunae mort- ihan
0.3 mm acroiis. Roois ttsualty exceeding 3 cm long;
root sheath noi winged; root cap rounded < frrsh

Ftc. 2S4. irrnna a&piimtriiatu'. a, frond* viewed Jiom
(2 mm); b. lioiul viewed lrom (hi- side CJ mrnl; c. root
sheaih in tninswntr wcdon {U.I iiun); cl. seed (OJ mm).
/, giWxj; c, frond viewed lium ibmc Ci mm): t, fnmd viewed
BtOT below (2 nim); g, frond in iranmtriw.' (CCtfoQ showing
hu uit.ir (2 mini; h, ruoi Lip (0.5 mmj: i, scetl (!>-- mm.i,
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mait-rial needed). Seeds l-ii per fruit, 0.7-0.9 mtn
lOAg, 0,4-0.6 mm think, whitish, with fc-lti longitudi-
nal ribs, released from the i'ruit when ripe.

Perennial or exceptionally annual. Found in a very
wide range of aquatic habitats. Usually in mcsoirophk
to eutrophic water but not as tolerant a* /„ aequinar-
luttis to extremely eturophic or organically loaded
walcr.

|O? Ple|. Almost throughout ihe world in warm and
Mediterranean climatic regions, naturalized in Japan'
End, Pat: Cj. Jk, Pj.

Lemna minor I.iftnaeus: Pig. 236
Fronds floating, Banesed, nor more than 1 mm

thick, 1-8 t—10> ma tOQg, 0.5-5 mm wide. 1.9-2 times
as long as wide: the upper surface with indistinct papil-
lae along (he nndvein, the papillae near the tip and
near the node larger ihan the ones in between, RPCen
or linked w&b rod but without red Becks; veins 4 or 5,
the lateral veins originating away from the node: lower
surface (l;u or roundc-d hut not gibbous, very slightly
reddish, largest lacunae less than 0.3 mm across. ROOM

usually exceeding S cm long: rocH sheath not winged;
root cap rounded (fresh maierial needed). Seeds 1 per

Frr>. 255. Ismna minor, a, frnniU vu'wi'il horn brims (1 mm).
b, »«-fd (0,2 mm). /. Men c Ironds viewed from below
(1 mm).

fruit, 0.7-1 mm long, 0.4-0.6 mm in diameter, whitish,
With KM I) longitudinal ribs, retained in the fruit «**»
ripe.

Perennial Found in a very wide range of ;iqui'tK'
habitats, Usually in mcsotrophk lo ciilrophir waUT-

ll'Iel. Ckx>lcr regions u\~ the N Hnnisphrre, natural-
ised in Australasia: Ind. Nep, Pak: Hp. Jk, Sk. Up,

Lemna tvnerv S, Knrv: fljgr, gjfi
Fronds submerged accept when flcrtwang <>r friJ '1 '

ing, llaucncd, elongate,, capering to u long pomteA »!>•
rOUQded U the lw.se with a sniail \ditte itipe lhal ttOSfi
decays. 3.3-9 mm long, 1.2-3 mm wide, 2.5-4 times ;«
long as wide: the upper nr&ce withoai papUhe< ^rccn;
veins S. indistinitL lower green. Rood Vp W 2 r> m n l

long; nK)[ sheath not winged: rotii cap roundel- Fruit*
unknown.

l. Humid tropical SEAfUL Bur

ln"'j
Lrmna titular IJnnaeus t L frudatn Roxtmrgli ]: g

Kronds mhmerged except when Qowedng or
ing, remaining together and often forming hn»
chains. Battened, narrowly (jvate, with the
(ooihed towards the tip. naitawed at the base w 3 P
sliiirnt gr««D st.Uk. 3-15mm long (otcloding *«
Stalk), 1-5 mm wide, 2-fl.ft times a-s long ai wide. jW
Malk 2-20 mm hniR. the upper suilact- without pap*
lac, green or reddish; veins (1 )3 . RoOII up W *rj ""JJ
long; root sheath not winged; rotit rap pi tinted (frew1

maierial needed). Seeds I pei fruit, 0.6-1J " " " l o l ^ !

0.i>-0.8 mm m diametrr. with 12-18 loiigiuidiii.il rib*,
retained in the fruit when Hpc,

Perennia). Found in still water in radMC |hrft»e^ &
uatJotu, often benveencmetwsal reeds, li is + f"1''111

to tnCSOtrophk water. Sometimes m.iv develop 6urio»J
I P l / P l J . Cooler regions of ihe world: Ban, l"d '

?JkMnR|UWt

twimifera E. ljindoll: Fig. 2»fi
mls floating. gShboia, up to 2 mm

0.8-3.5 nun bng, 0.8-8J on wide, 1-1.•> t&Biei ** !n";'i

as Wide; the upper surfare with disiinct papilla' - l l t inK

the wins, the papilla near the tip not larger than *£
's. green and sometfraea With red flecks &W

I the tip; veini 8; lower SUT&ce gShbou.-.
largest lacunae usually less dun O.S mm acro» ]
UNU.illv eswe©dinK :i <m long: root sheath not winged;
root cap UM,;,[|V rounded hut K>mctimeB poitW" (>r

nirely rootless when developingolfv« to brown
Seed* I per fruit, U.rMt.8 mm long, ±IKS mm in d
Wr, Whitish, with ftM30, indiitinct, longitudinal ribs-
retained in the riiiitwhtni tip.-,

Perennial, Turioni sir.k add remain ai the l«>«nrT1

during the cold period.

(>r
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FtG. 236. Um M * * * •» fronds "
„.): b, ,e<;d ((K1 - ) • Z
below (1 mm); d, wed (0.1 mm)

N AxWriea "»d continental

Mp.Jk.

irodrio: 3 species: almost cosmopolitan
Frond, HoLilng « the su.fao, of the « # n * - r a l

cohere- rogctJwr <6itol ^ - . t - l ik , ) lanceolate oova c
b b T U f l t f or Oh d

cohere rogctJwr <6itol ^ l i k , )
or .nborbT.L.Ur, fltf or inll.U-d. nnders.dr
with brown pis-tK-ni celh in <hc rpidrrniiK
M6 (- A «J «»te. F«

red,

M6 (-21); dors.J wA « n « J «»te.
2-21 on cad, frond. Wlto******
fronds borne in 2 vrn.rnl budding pBud
«nce of 1 female .ml 2 male Ho«n cncloM

b h b A m h . n ' i U . m b r ^ l
^n^nbr.monsshca.b.Amh.ni-U.mbr ^

ovule,. Seeds OVoid. longitudinally rrbbrd.
^^rse striaiio,^ or smooth wi* a «poj«y

re f loa t ing herbs, ofn-n f»nninB pJ.
and lrc<|Urnl!v growing with LmMafld H..«)!B.

1. Fmruls I #4 «*«*« «« ? ^
wnh p^pilto on the median ** «**»

1. Fronds 1 4 J times ,s long a, wide, the upper
surface without papilla: «*»?-*? t ^ " ' ^

2. The lobe wikb .overs the point <
root* rarelv perforated by more than

LEMNACEAE
upper leaf surface visually with a red fleck above the
node; unions may drvdop S, pctyrhiia
2. The lobe which covers ihc poini of attachment of
the rr.ots perforated by 2-S i oots; upper loar surface
without any red fteck; lurions never develop

S. inttrmedia

Spirodeta intermedia W. Koch: Fig. 237
Like S. potyrhixa but 2-5 roots perforate the

which covers the point of attachmcni of the roois,
red spot on the- upper surface of die frond: ri
nmT develop.

|Pie). Tropical and subtropical S America, intro-
duced in India: <Ind: <Dl (known only in botanit
garden in Delhi).

Spirodeta poiyrhiza (l.iiiuacu») Sthleklcq \'{udyrrhiia1

oiih. 111 ut., Uinnej vrlneulala Roxburgh. S. vtuxiina
(Blatter el Hallbcrg} McCann]: Fig, 237

Fronds ovate to orbicular, 1-1. a timrs as long as
wide, 1,5-40 mm iongf 1.5-8 inm wide, usually
rounded at the Up tun sometimes pointed; upper leaf

1

Fie. 237. Spimdflti tnMtM&ai a, frond viewed from below
(1.5 mm), ,S". potyrhizn; b, hmuis vii-wed I'mm abtive (2.R trim);
i, Brood viewed fiuiu below (2 mm). .V. punfUtta: ct, fronds
viewed from above (2 mm); t, frond* viewed from bclrw
CZmm).
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surface usually with a red fleck above the node; veins found in the Himalayas and does not extend to

7-16 (-21). Roots 7-21, rarely more than 1 perforates
the lobe which covers the point of attachment of the
roots. Seeds 0.7-1 mm long, ± 0.7 mm in diameter,
with 12-20 longitudinal ribs. Turions may develop.

Perennial. Usually found in eutrophic conditions,

mostly in lakes and large tanks (particularly those used

for cultivating Trapa) or among reeds, often growing

together with Lemna or Wolffia. Plants very rarely flower

and fruit. In unfavourable conditions the fronds some-

times develop turions (small orbicular to reniform,

brown to olive green fronds without roots which sink),

they may remain viable when buried in mud during

the dry period.

{Pie}. Almost cosmopolitan: Ban, Bur, Cey, Ind, Nep,

Pak: As, Bh, Dl, Hp.Jk, Kl, Mg, Mh, Mp, Pj, Rj, Sk, Tn,

Up,Wb.

Spirodela punctata (G. F. W. Meyer) Thompson [S. olig-

orhiza (S. Kurz) Hegelmaier], Fig. 237

Fronds lanceolate to ovate, 1.5-2 times as long as
wide, 1.5-8 mm long, 1-5 mm wide, usually pointed at
the tip; veins 3-7. Roots 2-7 (-12), all of which perfo-
rate the lobe which covers the point of attachment of
the roots. Seeds 0.8-1 mm long, 0.5-0.6 mm in diame-
ter, with 10—15 longitudinal ribs.

Perennial. A poorly known species in India. Flowers
and fruits occasionally, fronds do not develop turions.

IPle}. Probably originally a species from the
Southern Hemisphere and E Asia, now almost cos-
mopolitan in warm regions: Ind: Dl, Mh, Mn, Wb.

Wolffia: 10 species: almost cosmopolitan, absent from

colder regions

Fronds floating upon or swimming just below the
water surface, solitary or 2 remaining attached,
inflated, globose to ovoid or sometimes conical or nut-
shell-shaped, with or without pigment cells in the epi-
dermis; dorsal and ventral scales absent. Roots absent.
Daughter fronds borne in 1 funnel-shaped basal pouch
with a circular opening. Inflorescence of 1 female and
1 male flower, without a membranous sheath. Anthers
1-locular. Carpel with 1 ovule. Seeds globose, smooth
with a spongy outer layer.

Very small, rootless, free-floating or free-swimming
herbs. Of no known economic importance but fre-
quently cultivated as a curiosity because it is the small-
est flowering plant. Landolt, E., Taxonomy and
ecology of the section Wolffia of the genus Wolffia

(Lemnaceae). Berichte des Geobotanischen Institutes
der Eidg. Techn. Hochschule, Stiftung Riibel, Zurich
60: 137-151 (1994).

The name Wolffia arrhiza has been used rather indis-
criminantly in India; in the correct sense it is a species

Peninsular India. It is possible that W. angusta does

not occur in India; it has been confused with

W. negUcta.

\. Fronds subglobose, with an up to 3 mm long
tapered projection on the lower surface, the margin
toothed W. microscopica

1. Fronds ellipsoidal or boat-shaped, without a tapered

projection on the lower surface, the margin entire

2. Fronds with their greatest width at the surface of

the water, at least 1.5 times as deep as wide; stigma

with pigments cells

3. Fronds 2-3 times as deep as wide, whitish-green

on the upper surface with bright green margins

W. angusta

3. Fronds 1.5-2 times as deep as wide, intensely

green on the upper surface without green margins

W. negecta
2. Fronds with their greatest width just below the

surface of the water, 1-1.5 times as deep as wide;

stigmas not pigmented

4. Fronds shiny on the upper surface, bright green

(not transparent), with (10-) 30 (-100) stomata
W. arrhiza

4. Fronds not shiny on the upper surface, pale and

transparent green, with 1-10 (-15) stomata
W. globosa

Wolffia angusta E, Landolt [W. arrhiza auct. Ind., non

(Linnaeus) Horkel, nee Wimmer]: Fig. 238

Fronds floating at or below the surface of the water,

boat-shaped, with the greatest width at the surface of

the water, 0.5-0.8 mm long, 0.2-0.4 mm wide, 1.7-2.5

times as long as wide, 2-3 times as deep as wide, with

8-10 (-25) stomata, whitish-green at the surface with

more intensely green margins. Seeds 0.3-0.4 mm long,

± 0.25 mm in diameter.

Probably perennial but perhaps also annual. Found

in tanks and village pools in rather eutrophic water.
|O? Ple/Pla!. Tropical and subtropical Australia-

Singapore, Malaysia and perhaps West Bengal: Ind?:
Wb?

Wolffia arrhiza (Linnaeus) Horkel: Fig. 238
Fronds floating at or just below the surface of the

water, spherical to ellipsoid, with greatest width just
below the surface of the water, 0.5-1-5 mm long'
0.4-1.2 mm wide, 1-1.3 times as long as wide, 1.25-1 5

times as deep as wide, with 10-100 stomata, bright green
at the surface (not transparent). Seeds 0.4-0.5 mm
long, ± 0.4 mm in diameter.

[Ple/Pla}. Europe, Africa, W Asia and NW Himalayas.
perhaps introduced in Brazil: Ind:Jk (Srinagar).
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Fie 238. Wolffia tinguila: a, frond viewed from ihe side
(11.4 mm); b. fh.ml ui-%«d ftom alxivt fd.-l intn). V
c frnnd viewed frotfi die tide (0.4 inniV, d- Brand
from iifxitc (0.4 "mil. W. gblttK *. trond viewed (rum tltc

mm i, f", lt>»nd rife-fted from ;iWe [04 mm>. W.
^,rt(: K, Jnmd (M BCOffl aW*' (0 5 mull; b. froiirt
from ihr sid* Ut.3 inni). IV- mgfobi: >'. n.m

from the *id<- (u.4 nun}, j, troml vteWĴ  ftoia
{0.4 cum). W^ffhOi tnniin"- k. toad Mrwed frum ihc *idr
(OS quo); {. fnmd viewed From alNnv f<>-5 ai^)-

osa (fotxbiii-gh) dt-n Hartrjg « van dcr Pbis
and. bid., nort fL&UW«l») H^k*-), r»«

inum-r. VI1, dfHliiw. <.(fitf"t-~>» S. Km/|: Rg. 238
Probably perennial. Frond* Moating at or just bdovv

(>»• surfatv OBfflte hater, t'Dip.soidal wiib prt^iest wicllh
slightly below ihc amftce erf AiB waifJ, 0.4-0.8 mm
t O.S-0.5 DUO wkU\ LA-2 Hmts as long as wide,

JJmcs 35 rfrL-p ^i wide, with 1-10 (-l">> siomata,
t pale ami iimispirently &&& a» lh*-" $(1rla«;.

Seeds unknown.

We.-PlitJ. Tropiral *n(\ wurm rflgtena of I*. .\sU and

Africa, naturalt?<'d in N America: Ban. Flur, Cry. lad,

Nep, Pafc- Ap. As 1>J. GJ, 81. Mp- Pj- Rj> T»- UP- w ' -

Wotffta micrvtcopica (Griffith) S. Kurz; Fig. 238
Frond* JlfKumg «*( the wfiibe »f the vater, 0.4-1 mm

long, O.l'i-O.H unit wide. 1-1 -5 times M Jong as widr, F J l e

g"!cn. ihc upper surJaci: sMfjorhicnIar with 5-10 teeth

along the margin, with 5-lH) sunn^ia, ihe lower
tapering downwards into i 0.4—3 mtn lung and
10 cylindrical (someLimits almost cootKkc) pj
not dcvt'lojiiiivf < urions. S<'t-dj. ± 0.3 mm t<Jiig, ± 0.2 nirn
in di

Probaliiy :uimial pcrihaps jjto stjrnftnncs pt-i-«-tiiii;il.
li BowerJ and Brute pi'ofust'ly. prtismnably passing ihc
dry xtiLson asteed,

\{QYt Me/Kal- V-ndcmic to Bangladesh, tndi;i and
Pakistan, |>.» Liruku iy in warm teglOM ftflf) a dry
se»ton; N [ndi',m plain: •l ian, #tnd, *I»ak' Ap, 1)1, C).
Mr.Tri. Up.

tf E. Utndolt: Fig. 23S
Fronds Iluatinn at or below ihe siuf^ce ni tlu-

boat-shaped, with ihr grcawat wirjtJj ai t)«- s«rfl«:f of
the waler, nearly ntj transhicciit edgt* visible from
above, 0.fr-<).9 mm long, 0.'M).6 mm wide, 1.5-1.7
limes M lonjj ss wkle, 1,5-2 times H deep a.\ wtde, wii h
8-20 stomata. Stigma with pigmeni celU.

A pooilv known species. 1'robalilv pcresonial but
perhiips a3so atnnviaL Found in wnlui and villain pooll
in ratJifj- eu&ropfefc mtter

IG? IV/IJln|, Endemic tu the Indian subcontinent;
#Cey, »Ind, •Fuk:R

WblffirUtt. 9 *

WW/jfaJfa /twlina (RntTtncau4)flilL-) Mon.,d: Rg. 238
Fronda /Joining upou or jwimming JIM! btflotr

water surface or sometimes just tlit base in contatt
ivith air. solitary or 2 remaining aitacht-tS, ihm. ovate lo
tniptioid, 1-3 mm long, 0.8-2 mm wide, wilh or
wiliioul 1-cellcd mmfriiml tet-ih, without pigment rtlll
in the ^piciennis; ntirvcs al>win; dotsal and vt.-m.nif
scalfs abwnt, Ruuts absent. Daughter Qxmdl Ijonic in
a dctiatc and flat pouch. Inllorcscencc 1 on each
frond, wrthotJt a membranam sh^afh, Anthers
l-kM:ular. Carprl with I ovule. Stt-ds globose or ovoid,

& mm long. 0.25-0.3 mm in diameter, sinotnh
3 spungy ouitr J^ycr.

Pprciinisl or pt-rh;ips sometimes annual. Not very
gregarious, usually Found mixed with other floating
plants.

10? Plc/Pla!. Drk-r regions of Africa, introduced in
Jnrtui; <lri(i: oVp 196S (HydrMtad),

LENT1BULARIACEAE: 4 gtnera. I with wetland
sfwrifs in India
VtriaiUtria: 214 species cosmopolitan

RoOtfcSS, iir<-swimiiuiig, Gne&Bqo&Dg nr lixed by rhi-
/oitls (root-like appendages) a emetgettt, mo$\ly

atob^niferons, minecbiies devdoping tubers or bttsooa
(modified buds). Leaves ftiihcr capillarv and usuully
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much branched or entire then linear to spathulate, reni-
form or peltate. Traps bladder-like, ovate or globose,
usually shortly stalked, develop at stolon nodes, leaves or
sometimes at the base of the inflorescence stalk. Inflores-
cence a bracteate, usually solitary, simple or rarely
branched raceme. Flowers bisexual, bilaterally symmetri-
cal, usually showy and brightly coloured but sometimes
insignificant and cleistogamous. Sepals 2. Petals 5,
united at the base forming 2 lips; abaxial (lower) lip
spurred or saccate. Stamens 2, attached to the base of
the petals; anthers dorsifixed. Ovary superior. Fruit a
capsule, 1 to many seeds; seeds very variable in size and
shape, sometimes with glochidia (small hooks).

Perennials or annuals. All bear bladder-like animal
catching traps. Submerged, planktonic, free-floating with
specialized floats, anchored to the substrate by special-
ized organs or emergent {tenagophytes or helophytcs)
with laminate leaves. Pollination entomophilous or auto-
gamous, sometimes cleistogamous. The disserninules are
seeds or specialized tubers or buds (turions), some are
dispersed by water, others by animals and perhaps also
by wind. Many are cultivated for decoration or curiosity,
Taylor, P. The genus Utricularia. Kew Bulletin, Additional
Series 14: 1-724 (1989). This work has been used as the
basis for the illustrations.

Excluded: the following species are found in the
Himalayas or in Myanmar and do not extend into
Peninsular India: Utricularia brackiata Oliver;
U. christopheri P. Taylor: *Ind, *Nep; V. corynephora

P. Taylor; U. forestii P.Taylor; U. minor Linnaeus
[U. rogersiana Lace, U. nepalensis Kitamura]; U. furcel-

lata Oliver: •Ind; V. involens Ridley; U. kumaonensis

Oliver; U. multicaulis Oliver; U. punctata Wallich;
U. recta P. Taylor; U. salwinensis Handel-Mazzetti.

1. Leaves divided into narrowly linear or capillary seg-
ments; submerged aquatics, usually planktonic; traps
borne on leaves floating below the surface; bracteoles
absent

2- Leaves sparsely forked with rarely more than 6 ulti-
mate segments; adaxial (upper) lip of the petals as
large or larger than the abaxial (lower) one and
usually 3-lobed V. gibba

2. Leaves many times forked with 10 or many more
ultimate segments; adaxial (upper) lip of the petals
smaller than the abaxial (lower) one and entire or
2-lobed

3. Bristles on the margins of the ultimate leaf seg-
ments and the ultimate rhizoid segments each arising
from the apex of a short acute tooth or multicellular
swelling; outer surface of the petals glabrous; inflores-
cence stalk bearing scales below the flowers and
without a whorl of inflated organs at or near the base

U. australis

3. Bristles on the margins of the ultimate leaf seg-
ments and ultimate rhizoid segments absent {termi-
nal only) or arising directly from the flat margin;
outer surface of the petals pubescent with simple or
glandular hairs; inflorescence stalk without scales
but with a whorl of inflated organs at or near the
base

4. Petals white with violet veins; sepals forming a
flat disk in fruit, completely enclosing the capsule;
style in fruit more than 1.5 mm long V. trifle*0

4. Petals yellow; sepals spreading and reflexed in
fruit, not enclosing the capsule; style in fruit rarely
more than 1 mm long

5. Inflated organs on the inflorescence stalk
stalked, arising from near the base, fusiform
bearing leaf-like or rhizoid-like capillary segments
at intervals along their entire length V- aurea

5. Inflated organs on the inflorescence stalk
sessile, arising from the distal half, short, ellip-
soidal bearing leaf-like capillary segments only
from the distal half V. stellar^

1. Leaves entire, linear to obovate or orbicular; e r n e r '
gent aquatics or helophytes, firmly fixed in the soil;
traps borne in or near the substrate; bracteoles present
or absent

6. Bracts subtending flowers, attached at some point

above the base or produced below the po i n t ot

attachment to the base (basisolute)

7. Leaves peltate; bracts and bracteoles very shortly

basisolute; trap mouth with a short abaxial pr°je^"

tion fringed (as in the abaxial lip of the trap) w l t n

radiating rows of gland-tipped trichomes
V. pubescent

7. Leaves not peltate; bracts at least distinctly
basisolute; trap mouth without a short adaxial pro-
jection and without radiating rows of gland-»pped

trichomes

8. Bracteoles absent; leaves narrowly linear, not
differentiated into petiole and blade U. subulate

8. Bracteoles present, resembling bracts; leaves
usually petiolate with leaf blade obovate to trans-
versely elliptic

9
y p

9. Sepals slightly unequal, almost alike; abaxial
(lower) petal lip entire; traps with a funnei-
shaped rim, the adaxial side produced into a
beak; seeds without glochidia V. caerulea

9. Sepals very dissimilar, adaxial sepal miic"
larger than the abaxial (lower); abaxial petal lip
5-lobed; traps without a rim, without an adaxia
beak; seeds with glochidia

10. Adaxial petal lip longer than the adaxial
sepal; plant developing ellipsoid to fusiform
tubers along the stolons like a string of beads

U. liifortni
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10. Adaxial petal lip shorter than the adaxial sepal;
plant without tubers U.stnatula

6. Bracts subtending flowers attached by the base

(basifixed) ,
11. Trap mouth without 2 adaxial appendages;
bracteoles as long as the bracts

12. Sepals densely covered with long to short mult.-

cellular hairs
12. Sepals glabrous ,

13. Raceme axis bearing bracts wh.ch subtend
dormant or aborted buds, in addition to those
which subtend flowers; trap mouth with a short
obtuse adaxial projection, naked or fringed with
simple or gland-tipped trichomes U fmnutisnma

13. Raceme axis bearing only bracts wh.ch
subtend flowers; traps with a single adaxial
appendage and with abaxial or lateral appendages

or both
U. arenaria

O[ DOUl ,

11. Trap mouth with 2 adaxial, subulate or narrowly

deltoid; simple or rarely branched appendages;

bracteoles usually smaller than the bract^ ^

14. Petals yellow
15. Adaxial sepal broadly ovate, obtuse *y.apex

inflorescence stalk not twining; pedicels deflexing

in fruit; capsule wall of uniform thickness^

15. Adaxial sepal ovate, acute to acuminate at

apex; inflorescence stalk twining; pedicels remain

ing erect in fruit; capsule wall thickened on either

side of the line of dehiscence « *«»*«•
14. Petals violet, mauve, blue, pink or white

16. Inflorescence stalk bearing very numerous
relatively large and conspicuous scales, scale-like
below and bract-like towards the inflorescence

V. ungntiana

16. Inflorescence stalk without scales or if present

then few and scale-like and not bract-like

17. Capsule wall thickened e.ther side of the

line of dehiscence ..

18. Petals very small, 3-4 mm long; traps with

branched (antler-like) ^ f ^ ^ T l t
(sepals very accrescent and P

deflexed in fruit) '

18. Petals larger, more than 6 mm long; ttaps

with simple, unbranched adaxial appendages

19. Leaves 1-nerved
20. Inflorescence stalk erect, not twining,
inflorescence mostly 5-20 cm long; peak
7-10 mm long U. polygalmdes

20. Inflorescence stalk twining; inflorescence
20-100 c m long; petals ^ ^

long
19. Ixaves at least 3-nerved

21. Adaxial petal lip shorter than the adaxial sepal;
abaxial (lower) petal lip with 2, obtuse, tooth-like
projections on the distal margin of the palate; spur
strongly curved, very slender (± 1 mm wide at the
middle), not much widened at the base, about as
long as and ± parallel with the abaxial lip U. arcuata

21. Adaxial petal lip longer than the adaxial sepal;
abaxial (lower) petal lip without tooth-like projec-
tions on the palate; spur straight or slightly curved,
distinctly widened at the base, longer than and widely
diverging from the abaxial lip U. graminifolia

17. Capsule wall of uniform thickness
22. Seeds globose, seed coat cells isodiametric

23. Inflorescence stalk twining; petals 12-15 mm
long; distal margin of the fruiting sepals entire
{under the microscope) V. smithiana

23. Inflorescence stalk erect, not twining; petals
5-8 mm long; distal margin of the fruiting sepals
minutely toothed (x 20 magnification needed)

U. uliginosa

22. Seeds ellipsoid or ovoid, seed coat cells elongate

24. Petals blue and white; swelling at the base of the
abaxial (lower) petal lip 2-lobed

25- Petals 12-15 mm long; adaxial petal lip circu-
lar, wider than die adaxial sepal; periclinal wall of
the seed coat cells smooth U. albocaerulea

25. Petals 8-10 mm long; adaxial petal lip oblong,
narrower than the adaxial sepal; periclinal wall of
the seed coat cells rough (minutely warty)

V. lazulina

24. Petals violet or mauve, never truly blue; swelling
at the base of the abaxial (lower) petal lip rounded,
entire or obscurely 3-lobed

26. Petals 10-15 mm long; adaxial petal lip
broadly obovate, wider than the adaxial sepal

U. cecilii

26. Petals 5-8 mm long; adaxial petal lip oblong,
narrower than the adaxial sepal U. praeterita

Utricularia albocaerulea Dalzell: Fig. 239
Like U. reticuiata but leaves few, arising from inflores-

cence stalk base and from the stolons, up to 0.5 cm
long, 3-nerved, the lamina obovate, ± 1 mm wide, apex
rounded. Inflorescence stalk erect, not twining, 8-15 cm
long. Bracts ± 1.5 mm long. Bracteoles much shorter
and very much narrower than the bract. Flowers 2-5.
Petals 12-15 mm long, pale blue with a white adaxial
lip; adaxial petal lip circular, wider than the adaxial
sepal; abaxial (lower) petal lip with a 2-lobed swelling
at the base; palate with a raised hairy rim; spur subu-
late, slightly curved, ± 6 mm long, very much shorter
than and held at ± 90 to the abaxial (lower) lip.
Capsule broadly ellipsoid, dorsiventrally flattened,
± 3 mm long, completely concealed by the sepals.
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Fie 239. ('trirtilurtit HUHIKUTUUU: a, tlowering plant with
intlriTt:stt;ncc «alk .shortened (t on) ; b, sepals at amhesis
{1 mm); t. leaf (1 mm): d. *ccd (O.I mm). U. rtrmaia:

e, flowering jilanl fl mi); f. Kp*ll ill iinlfu-sis (I mini;
g, wed (0.1 mm); h, irap (0.5 mm).

Seeds obliquely OVOid, 0.3-0.33 mm long, srrd
cells elongate, with the anticlinal boandaiiu (KUCb
raised, ± straight, with diMinc t, triangular intercellular
space*, iIn- priirfinal w;ills concave, smooth.

Probably annual. On wet rocks and damp soil. Very
M i l in ft Inzuhtui bm ad axial peial tip Wider and

irf
|O? Hel/Tenl,

medium altitudes.
i* to India: *Ind: Mh. to

Vfricularia arvuata Wight [tJ. ogmosprrmft Blatiti
McCannl: Fig. 239

Like U. gramimfotin hui rhuoirfs few, brai
li.ts.illy ihic k r i u - f l . S t o l o n * J e w , H i . n i i l i r d . c i i p i l l a r v .

r<rw, very small, up to 5 mm lojijr, S-nervcd, pt:ii-
the lamina nbrnnte, 0,5-1.5 mm wide, apes

rounded to Mibncutr, fnnorescence erect, 6-20 cm
lonjr lirarts deltoid, + *J mm lonj. Flowers 2—6:
pedicels a«:rnding ai an thesis, ± spreading or
declined in fruit, up if) 17 nun long, Sepals siibcqLLil,
accrtsccni, '1-6 tutu long. PrmJs 12-15 mm long, blue*
violet, with a white patch at the base of the abaxial

(lower) lip; adaxial lip not or not ninth longer i
(ho arlaxia! sepal; piilau* mth a raised hairy rim
\siili A prominent tonilvlikt1 jirojcrlion at Hlhcr side oi
its dista! margin: spur subulate, strongly ttirvtd, very
tlender (± I mm wid<- at tin1 mkidlr). about <*s long
and ± parallel with the abasia] (lower) lip. apex acute.
Capsule ± 2.5 mm long, ronipletely concealed by the
accrescent lepals. Seeds narrowly ellipsoid or nvoid,
± 0.3-0.3S mm long; seed COW cells very doftg&t* i m d

relatively narrow, the aniidtna) bottiidaries ± atrtigH
raised, smooth, ihr peridinal walls tabular, smuolh of
rnugh, with a few transverse wriiiklrs.

Perennial and perhaps sometimes annual. In season-
ally Hooded art-jw and wet grassland,

10? Ten). Endemic to India: *lnd: Go. Kt. Klf Mh.
Or? Low m incflititn altitudes.

Vtriadaria armaria A. P. dt tlatidolle: Fifi. 240
Rhiyu)df> arisins from the base «if H

stalk, numerous, simple, capilhiry. Stolool lew
, tapil];«v. f^aves arising from ilitr i ol

p g
innori!st:ence stalk and from stolons. r<*vt', 0.2—'
lung, l-m:nred, petiolaie. (he litmina obovaw t

n a r "

I

FlO. 240. (.'tricutana anrrianu: a. llowi-ring plum (l

b. trap (0.1 mm); c, base of plant with W
ttMvcs. trips and h.ise ol intloresvrcncc srulk lfl.13
d. Bower {0.13 Him); c. M-t-*i rtewed frorta tbme and Bm»a
side (0.25 nun) with surface pitttnn
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"wlv nhovatc, 0.5-2 mm wide. Trapsovmd, WW »»"
long, me- mouth termini , witli 9 dorsav
Rattened, rounded, adasdal appendage and a
hut much ihortt-r abuttal aptiendage, hoih wiUi tad»fr
inB c,,ii.b-likc rows of talked g h m ^ «»l1<)rt"S">M< r

stajk creel, solitary. 2-20 cm long, glabrous ahove,
usually papillose beta*. Brat is attached by the base,
ovat,./± 1 nun long, apex acute, K « W aibwndmg
dormant or aboaed buds. BraCieolea narrowly oblong
± a, long the bract. Blow*** 1-5 H*>; P ^ c c b
rrtxt. fflijbnii, terete, 0.5-1 mm long. Sepals MbeqiWl.
1-2 mm long, glabrous adaxial MpaJ broadly ovate,
acute apex: abaxial (lower) sepal sbgnily narrower,
apex obtuse or rounded Petals 3-7 nun long, viok-i.
lilac o) white; ndaxfau lip yellowish, cwutrtaed above
the middle, with ihe interior pan deltoid and the *»!**-
rior part narrower, oblong, ape* crwooue or «anar-
girwtc; abaxial (lown) lip With •* yeUow hlntch at UW
base, ± circular, with 2, Jongitudinnl. slighUy raaed,
JttlOOlh or u-ansverscly wrinklrd crtSW, ap«! rourul^l
«-n...v or creoate; pfl4i« m a ^ » papiHoW p
rowly conicaUuhulate, straight or curved, ± Z mt»:s
long as the abaxial (tower) "P- ^ K » t t «u r T

± l mm imw; anther thecae almwt distmcu
ove, 1.5-2.3 mm long, dehiscing by aAocul
tiiU. [ongitudfani, rnaigirnilly thitkcn«l s us »

obovoid^onical. siigbxrv angular, ± OSS mm lon

In .seasonally Hooded areas, mostly i" shallow
or peaty soil bin slso in manhafe and Sjw«pj B

(O Hel/Teu}. Alrii^. with 1 record in India: Ind:

(I'M: lunar Eii).

Roxtiurjrh. I" fimftn'ifohn Jackson ex U.

Fig. 241
Rhizoirls usually pTCaCHt at die base of the ml Uw --

cence M.ik, <i.luT Aon and towar or Hnn^u-d and
inflated. MP to 11) cm tang, bearing leaHike branrhc^
Stolons iHiinrin, ir,ru-. branched, papilloie, up io i m
1onB, d.i-2 nun thick, vmt^xm Inarfng ^'P'1 ^"

rro,,, tiie lias, into S^ priman' BBfenP or so
inflated aegmcnis. the «*ondaiy segi

h pinrifl forked from the b<™ tott n u m . ^
Kgrneots, the I'Himate «gmcatt

ly with .ont, bristle; «Ipute**e auticto
present ai the hasc of (fa« primal? scgn^nts. 1
dimorphic, mostly lateral on d«= ^cotid;»r>- *
leaf i^meno, obHquely ovoid. 1-4 mm ong
mouth lateral, naked or with I
brirtU f̂ce appendage «h«»
b»e of prim,,,. KpM** wbgj J
bwat, usually wttboui oral appeadajpa Infiore*:»**•

frJabrous. Stales absent. Bi^tis ba^fixed. broadly ovate
to circular, apex rounded. 1-2 mm long, ohsoirdy
jientrd. Bracieoles absent. Flowers 5-10j ilu- axis ini-
tially short, becoming elongated in fruit; pedicels
dorsovcntrally compressed, O.4-!2 cm long, trect at
iimhesis, u«uaH>- sharply deflexcd and dlkkcoed, espe-
i iallv distaUy, in Inni. Sepals subequa! (abaxi.tl wpal
often sliglnly broader). o\-alc, ape* rounded to sub*
CUtC, S-3 DUD long at mahesLs. bococaillg ± Mrshy and
much larger, up to 9 mm Umg juid ^treading or
reflexecl in fruit. Petals pale yellow wilh rcddislvbrown
v«!ns, L—3*5 tm long, glabrous to densely pubescent;
adaxial lip broadly ovate, apt-* rnuruled: ;ibaxial
(lower) lip limb transversely eliiplical, the Swse with a
prominent, 2-lobed iwd£ng, apex roun4ed '»r emap-
ginate: palate [itibcsceni; spui c t̂tttdrfc*! from a nar-
rowly conical base, often somewhat constricted nc-;ir
the middle, apex obtuse or Mibacute, about as long
and parallel willi the abaxial (lowcrl lip. fiiameaO
CUTVed. I—1.5 mm l"'1^ iu'liier ihecac ± confltum.
( ,ip«ile globose, up to 5 mm in diameter, the wall iehi-
livdv thick and Bkaby, cuxMnysciMibJ, the per^Niem
style greats enlaiged. ± as long or longer than the

RC. 241. ('triniltiria aurra: a. plant with Boat) and inflores-
cence tadk«hoftened(l cm): b, meaofaf W lafftieal wtth

and imall mips, with enlarged tip oi :»lad tegmem
(1 mm); c. K p a b Bl Linihi>i> {1 m m h <1, seed viewod

rti.Mii above H>A mm).
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capsule. Seeds disk-shaped, ± 5 angled, 1.5-2 mm in primary segments, each ± pinnatcly divided, the
p

diameter, narrowly winged on all angles.
Perennial perhxpt IQlueUilKg annual, Ftarifctonic or

anchored bv thixoids <iv sioUms. In tanks, pools, back-
waters, rice hckls. ditches and canals. Usually found
growing emttnglfd in other aqualic plants. Flowering
throughout the year hut reaching a peak after ihe
rains. Ii is considered io lx- A ptrst in pools used tor fish
i ttlntpe.

(O? PlaU S and E Asia and Australia: Ban, Bur. (ley.
Ind, Nep, Pak: Ap. As. fth. 01, Go, |k. Kl. Kt. Mg, Mb,
Mp. Or, Pj, Rj, Tn, Wb.

Utricularia amtralis K. Brown ((/, tWgHrw atKL IndM

DOO l..innaem|: Fig. iH2
Rhisoids usually pn-srui. Jew, Ulitonn. bearing

nunu'tous short. t'orko<l branches wiili narrowly o\oid,
papillose utiiniate wrgmentii bearing apital brisiks.
SiL>Ions filiform, branched, terete, glabroiu, up to
50 cn^ l«ng, 0.3-1 mm thick. Leases wvy numerfiiK,
1.5-4 cm long, dhidrd from thr baat1 into 2 ± equal,

FlC. J « . Vfnnilunn i m W i C a, leaf (1 cm); b, tip
li'.W sciimrnt {0.2 mm); c, Inflorescence (I cm); <|, trap
(<i.l mm): c. *-ed <'X.1 mm). K hfuin. I. but CA plitnl with
smlnnv rhizoid*. leaf, traps and InflmtfM.'rtace walk hasr

(\ mm): g. wlu>tr pl.nn wi(h mflurcscencr walk shoncntrtl
(I cm);b, irjp (0.2 nun).

g
ondanr segments forked into further segment*
iiliiiiiitK- scgmiriUs capillary, somewhat MattKncf' a n < l

beariu^ niinutc bristles, \i\e lateral bristles each HriftH*£
from thr apex of a short UUtG tOOtb. Traps dimorphic,
arising laterally from secondary to pt'tiuhimaM l&*
segments, also at base of the primary segment* the
lateral Dn̂ KOVOtd, 0&-&5 mm long, ihf inoinh lawr.ii.
wiUi 2 adaxial. simplr or sparsely branched hrisile-likt
Kppea&tgea and iisnallv with thr basal mips ovoid. Mir
mouih basal, naked or with. 2 vvrv short bristMi^1

appendagts. inJlort'scrnce ilalk wrakly creci. fiiit;t-
gent, l(>-30 (-l(M)) an long, filiform, terete, ghbi"'is.
I-'2 mu) thick, at firs! straight litter becoming tlexiunis-
Scales 1 (-3) t always preseni on the adaxial haftd t l l f

inflorescence stuik, sitnilar to the bracts. Bracts
basifixtd, ± riirular, the h;isc i
or obscurely 5-iooihcd, 3-5 mm long, many-m
Bratteok'sabstin Flowers +-10; the axis i l h
becoming clongaud in truii: pe l̂Stcte tiU
1,5-3 cm long, treci at iinthcsis. dfciii^cd in
St-pals suhcqual, ovate, V4 mm long: adaxiitl
with rounded apex; abaxial (lower) sepal
Pemls yellow with the basal swollen piui of the
(lower) lip mutli darker and with reddish-brown j
and spots, 1-2.2 cm long; adasial Itp very broadly'
ovate, apex rt'lLisr; abaxial lip liEiib rt'niionn or ttattr
vcrst-ly cllipticHl, ihr baso with a very prominent
swelling, ihe distal pan ± flat, up to 1-8 CW wide, a!**
roundrd or rt-iusc; palate glabrous; spur- r

coniral, apex obtuse, sligiitly cur\cd i
shoru-r than the iibaxial (lower) lip. Filaments cu
± 2 mm long; anther ihecac distinct. Caps" | e

exiremely rare (never seen in Tndia), irlolvvsr. lip ".'
4 mm in diameter, tnatmsdssik. Seeds prUinaiif- +-̂ >

angled. ± Oifl mm long, narrowly winged on all J.«itfl< -̂
Perennial. Planklonic. In take*, poofs, river bacWa-

ters and ditches- It grows in both still and slotvl.
Bowing water. Apparently remaining HMtOt in India.

II1!..}. Widelydhtributrd in the Old World
Africa, Asia, \IISH;ILIM:I) in ttmperflie and
reffion-s: Bur. Cev, Ind, Ntp, Pak: Hp.Jk, Kt. Nfg.
R}, Tn, Up.

Vtriivhria biftda Linnaeus [ ft humiti* Vahl, K
Vahl pni pane, U. anlitrh'moidrs Wallicli. U. * » »
L Benjamin, V. BWffirttoM L Benjamin, non ¥flg*«
KiB. 242

Rhi/oids nnmernus, branching, capillary. Stolon*
few, branched, capillary. I I iwea arising iiom sioW)
node*, np to 2 cm long, I-nerved, petiolate
lamina narrowly linear, 0.5-1 mm wide, apex rm
or subactite. Traps ovoid, 0,6-1 mm fofljf. *« 0
basal, with ^ simple, subulate, rcflexed. ri



ahaxsal side of liier mouth or on the
Inflorescence stalk c-ren, 3-20 CXO lung, glabrous.
Scales fcw, Hk<- bracts. Bracts attached by ihc base.
ovate. l-S mm long. 1- » B-nened, apex obtuse to
acute. Bracteolea subulate, much shorter than the
bract. Flowers 1-10; pedicels spreading a( amhesis.
flo tirved in Fruit, capillary, broadly winged, 2-5 ntrn
bng. Sepals slightly unequal. 2&»? HUH long, broadly
ovate, glabrous; adaxial sepal with obtuse apex:
abaxial (lower) sepal lightly smaller, apex rounded or
very shortly 2-fctbed Stills WO BW lonK' ^^
adaxial lip slightly cunsiriacd below die middle, the
superior pare oblong or obtang-walc. apex rounded.
ihp inferior pan teoadlywai»<teUaWU dsafed (lower)
lip ± circular, the bn.se with a prominent roundel
SWdUng, apica! margin rounded; palate margin hairy:
spur subulate. CUTWd. ± M !"»S »s i11"1 ffl"eWj & o m

the abaxiul (lowci) lip. Filaments straight., ±1 mm
long; anther thecac di^ihut- CapStlk brortrily ciljpsoicl,
dorsoventrally ftmttcned, »JM» min long, dehisdag bv
adaxial and al^xial. lonSitudinal slits. Seeds obliquely
obovoid. 0.4-OJ mm long,

Satan annuaL In teatotaity flooded pbces, wet soil
berween rotLs and in rk<: fkIds.

[Q Hel/Ten}. Indin to japan and Australia: Ban, Bur,
Cey. lnd. Ncp: Ap. A* Bb, Kl. Kt. Mg. Mh. Mp. Or, F u.
V

Vtrindaria eeernlea linnaeus
U. nn-m Valil. f'. Vahj

Don.

aeus [ «th.
wi Vahj pro pfltlft, f.
Wallidi prtt par*, K

b . H nw<t BdpWO, K / /
K aAw/Tom GrinUh. K mw/iw^""1" Sttpf ex ^
U amtpaMSabnmnyW <••< Yo(pinaraamhan|: Fig. ^

Rhizoids arising liom the base of the inflMcene*
ttalk, Btunerau^ braodwsd. capiUaiy. Stolons branched,
capillary. Leaves arising from base of inflorescence
Waft ,md tiom stolons often in mseiu-s, up W I < "•
long, l-nvm-d, petiolaie. tin- lamina narrowly obovaie.
up to 2 nun wide. Traps ovoid, dimorphic Hie larger
ones 1-1.5 nun long, tte s.n.ilW ones <U;:.-»..> mm
long, foe m o U i l , lau-ial. snmninded by an obJique
flinneWwped rim. th<- margin and inner wrraw w
whkh is covered with radiatinB renw «>t l
glands; I IK- adaxial side ol HH- rim of the tar Re
produced EntO a long, niirrowlv ddiowl U-ak
2 times as long as the body of the irap. i ir
bearing bUHtafted g!^'«s- Infloiweence iiatt wee ,
(2-) 5-30 (-To) ru. long, gl^»ouS afaW 0«a% P > ^
lose- Mow. Bracts basisolu.e. attached jiwi * « « " «
middl<-. ± 1 1T,m long, supt-rioi pvl « » « «* « "

, the inferior pail narrower, apfx vt-ry HI -
± ba-si^UHe, attached very near the Wise
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superior part like superior pan of bract. Flowers 1-20
or more, distant 10 congested; pedicels etfed at am he-
sis, spreading to sharply dcliened in Bruit, filiform.
terete, 0.5-1 mm long. Sepals unequal. 13-3 mm lnng,

is; atlaxial sepal o\at<--ob]ong, apex rounded;
(tower) sepal broader, transversely ellipiir.il,

rciusc- PeiaU 2-8 (-12) nun long, white or yel-
lowish to pink or pale to dark violet marked with
vcllow at the base Of the abaxial (lower) lip; adaxial lip
conMricted near ihc middle, with ihc superior pan
oblong or ovate-oblong, apex ret use; inferior pan
broadly dt'hoict; abaxial (lower) lip broadly ovate, with
a basal, usually 4-ddged swelling, apex rounded, entire
or cmargiiiaU-; palate pnbeKcnt with a distal, trans-
verse crcsi. the crest u-nninaiing M cai-h end in an
acute COttical process; spur narrowly conical-subulate.
Often constriaerf toitnrds the apex, usually consider-
ably, rarely shorter than the abaxial [tower) lip.
Filaments straight, 1-2 mm long; anther Uiecae almost
distinct. Capsule globose or ellipsoid. 1.5-S ttim long,
dehiscing by a short, abaxial. proximal, marginally
thickened llit Seeds (jbuvoid, 0.2-fl.25 nun lung.

\mmal and perhaps also pert-nntal in permanently
wet habitat,*, Seasonally Qooded places, between rocks,

Fie, 24S. t/fnnj/onVj auniktt; A, biu«- of plant with UOHbOt, rlii-
/(.iiU. tanrtB, ir^ps and base of infUirescMice aralk (1 inm)i
b, scale (W.8 mm); c, trap ('M mm); fl. flwwr with bun i .mil
brattcotes (1 nuii);r, sepals (I mm).
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in wet grassland and a lung stream sidcrs. Although very
variable il is distinguished from all oilier speck:* by the
combination of distinctly hasisolute (attached jttff
above the middle) bracts, the presence of bracieolcs
and unequal sepals.

((0) Hel/Tcn). Madagascar, W India to japan and
Australia: Ban. Bur, CeV, Ind, Ncp: Ap, As, Bh, Gjt Go,
Kl. Kt. Mg, Mb, Mp, On Tn, Wb.

much raised,

Utricutaria crritii P. Taylor: Fig.
Like U. rrtitittnttt but leaves up to 1 cm long,

S*iervcd, the lamina narrowly olx>vaie, ± 1 mm wide,
apex rounded. Inflorescence stalk erect, 5-17 cm long.
Bracts ±1.5 mm long- Binttttolo shorter than the
bract. Flowers 1-5; pedicels erect at anthesis, spread-
ing in Lriiii, 2-:> mm lung. Sepals sBghtty unequal.
!>-10 mm long; adaxiiit sepal broadly ovate, 5-F> mm
long, apes acute: ahaxial (lower) sepal slightly shorter.
Petals 10— I i> nun long! palate with a hairy rim; spur
± as long and held at an obtuse angle to the ab;ixial
lip. Capsule ± 3 mm long, umTormally membranous,
dehiscing by a single abaxial, longitudinal slit. Seed)
obovoid, ± 0,25 mm long, seed coat tells slightly elon-

Fie. 244. (>trimititut rtrilii: A. Boweffag pram (I fm); b.
(2 mm I: c. trap (0.2 mm); d. sfed (0.1 mm). V

c, Hi/wring plant (I cm); f. RoMtf willi [wdunL-ir .thonriiciJ
(0.8 nun); JJ. trap {0.3 mm): h, siccd (0.1 mm).

gnte. with th^ anticlinal Ixumdarieit
straight, with conspicuous intercellular spaces
ii. hi ial walls concave, sinuoLh.

Seatoaalh; BoOdcd places on Interiie. It is
gushed Brotn 1/ û igiiKKa by larger peuls. entire W
mai^ins and diffei ent seeds.

|O Hel/Tcnf. •Ind: Kt

i n n l

l r l l "

Utriaitaria foveolata Yji%c~wor\.h: Fig. 244

Rliizoids lew, branching, capillary. Stolons
branched, capillary. Leaves few, up to S cm
l-neiA<ti. ])cii(ii,in'. Mu lamina linear, 0.4-1 mm
apex acute or rounded, TrajJt lew, on stolon
and leaves, shortly stalked or siibsessile,
0.8—1.2 mm long, (he mouth basal, with 2 s
branched, antler-like, adaxiAl appendages bearing
stalked glands. Inflorescence iwiuing, Up l" %® ct

long, glabrous. Scales few. like bracts. Bracts attach*1*
by the base, ovate or ovate-oblong, ± 1.2 mm IOP&
apex shortly acuminate to obtu« or truiu^'-
Bractcolr.s linear-subulate, t hair as long as the
Flowers 2-5; pedicels erect or spreading
sharply deflexed in fruit, Ulifbrm, flattened and nar-
rowly winged. 2—1 mm long. Sepals subcfju&l,
long, ovate, glabrous; adaxial sepal with
subacnte apex; abaxial (lower) sepal slightly
antl narrower, apex obtuse or subatutf-
:<-4 mm long, mauve; adaxia] lip oblong. a[«
Cflte, slightly longer than (he. sepals; abaxial 0t>vit'\
lip ± cu*cular, the basal swelling obsntrclv *"
apex entire or obscurely !Vu>oihed; Jttflatt
scarcely raised, niinuirb hairy rim; S|>ur
conical, longer than and held at ±90 to ihe 3
lip. apex obtuse. Fi1am<*ms straight, ± I mm
anther thi-ciie subciisnntl. Cttpnik broadlv
slightly dorsov<'iiu.!llv (lallenrd, ± mtn long
ing by a single, abaxial, longitudinal, i
thickened sfit. Seeds obliquely ovoid or
±0.:i DUD lonp; seed coal cell*elongate, the antich
boundaries straight or sinuate, raised, smooth
pcriclinal walls at (irsl tabular, almost sm«>i>il<
obscurely sniaic, the outer wall is shed to *-1)CP('M.|*.
concave, very conspicuously and deeply longitudin*
striate suriace bcneaih. , .

Prubably nnntml, perhaps sometimes pen-nm^1 ^.
shaUove water, tm wet soil, in seasonally
tats, in rice fields and in wet grassland, \
sj)r< irs recognized bs ib<' following
combination: drilling inflorescences; petals v<"0' sm<"j
(3-4 nun long) and mauve; mips with bnmchc
(ander-Hke) odudaJ ippendagex; pedicels sharp?
deflexed in fruit.

((0)? Ten/Hell. Tropical Old Unrkl: »an
Kit Mp, Or, Tn.

ovj

.,v

a



Uticutaria gibba Unnaeua t U «W
Roxburgh BOB Lamarck, K
U JW(mi«f.rt Joseph et Mani! • Fig- 245

Rhizoida absent or lUllonn. sometimes slol«ii-lik.-.
Stotana usually numerous, mud. branched »« °™»
mat-forming, filiform, terete, glabrous, up 1.0 - > en
long or longer. Leaves numerous, JS-W «»™JJg
tSifonn, ihr prtearyaegmenb (D % * P ^ y h,.kc.l
into op ,„ 4 (rarely S) ultimate w i e t i i s " V ^ T ^
i branch of each fork replaced hj a trap, the ultimate
segment, capillary, WuaBy "I* ^ b [ 1 5 1 ' ^ *"? m
Uk* aurfclcTabaent Trapi Iptpftl <>n the 9****
peautemate legmen*, "void. 1-1-25 mm N.
m«w.l. fee*! with 2 adnxial and Warl ike branded
appendages, biflowfcenco stalk erect, emerge^ tor

d ih dds^g.mous flowers)ges, b i w
rs submerged with

1-20 (-30) « long, soliiary or
ioge«hcr or developiag in • M 0

1 or sometime J at or near «tu- «
similar to the brae* or f luently rf

d, truncate or 5 i m. lv toothed. *

" • 2-15. Viiinituria gihba; A, plant (1 cml; b. leaVd witii
"'Mw (1.3 mm); c, altfndaie (eaf«gmena (fl.2 mm): ri> Qower
1 •f " " " ) ; c seed (n.S BOB), U gtnmtmfohn: 1. inflorcKCfice

l | "^ :g . trap <0.4 miiu: li. U.it Midi trapsatu! pan oitUAtta

fttsmW (] mm): tpeed (Ojl mm).

AR1ACEAE 2 3 9

minutely glandular, obscurely nerved. Braclt-olcs
absent. Flowers (I-} 2-6 (-12): pedicels erect or
spreading, filiform, terete. 0.2-3 cm long. Stpuls suhc-
qual. hroadh ovate in circular, 1-8 mm long, apex
rounded. Petals yt-tlow. often wfcfc rrd.lMi Imwn wins,
4-25 mm long! rffi.»MaJ lip brc*dh/uvitr to ahiuisi cir-
calar, sanKShn Globed: atwrial (tower- hp Waller,
circular to trsumrtich elliptical, the bast with a promt
nerit. rounded. globed welling, uprx rounded; palate
densely pubcscrni wii.li Minplc Uclled luirv -pur nar-
rowly cylindrical (rum B MHiual bate, Rpes obfWK or
± obscurely bifid, shorter than the anaxial Hp*
Filaments curved, 1-1.5 mm long; anther Lhecac
confluent. Capsule globose, M mm "> diameter.
Seeds thickly lenticular, 0.8-1 mm in diameter, with a
relatively broad wing surrounding ilu- KQcL

Annual or perennial. Affixed or plunktonic, in
tiumid regions sometimes found growing terresirially.
Found in a very wide spectrum of aquatic habitats.
Often very common but usually found growing inter-
iwincd between other plant*. Frequent in rice field*
but rarely considered harmlul.

| (0) Pla/Tenf. Atmosi cosmopolitan in warm to
tropical regions: Bun. rlur, Cey. Ind, \ c p : Ant Ap. Kl.
Ki, Mg. Mh, M.p, Rj, Up, Wfc

Utrictibtriu graminifolia Vahl \ i'. pnrvijioni V. Hamilton,
r. pttrpttmemtj- Qfsiham, U. acutel* Benjamin. V, con-
ffrta Wight, f. vUghutidat {*nligrnoides onh. mul.)
Wight, V. fMiirstlat,! Wight. K tVlbentta t-ace. V. tquhrti-
cautis Matter « McCann, D", COtruimVXC. gmminifotia
(Vahl) Bbattachauryya}: Fig. 245

Rbi/oi(Ls niuiH-roiLs, hranching, capillaiy. StoUmsvcry
numerous, branched, capillwrs, mat-fonnmg- Leaves
usually very numerous, up to 4 cm or more long, 3- or
more-nerved, petiolatr. the. lamina linear to narrowly
obovaie, up to 6 mm wide, apex rounded to Bubacnte,
Tmps globose, 0.5-2 mm long, the nmuth hasal. witli 2
.simple, subulate, adaxial appendages bearing sessile aird
(talked glands. Inflorescence erect Of sometimes
twining, 4-30 OB long, giabrOUi. Scaka few to many, like
bracts. Bracts attached by the base, ovate-deltoid.
± 1 mm long, apex acute. Bracteoles subulate, much
narrower and shnrier than the bract. Flowers 2-6 (-10);
pedicels ascending at anthesis and in fruit, filiform, nar-
rowly winged, (3-) 5-10 mm long, Sepals slightly
unequal, 8-SHB mm long, narrowly ov;ite, glabrous;
adaxial sepal with a very acute apex: abaxial (lower)
si-pal slightly smaller, apex minutely 2H5DOtbed Petals
7-15 mm long, various shades of mauve and violet;
adaxial lip very slightly constricted below the middle,
the superior pail ± circular, apex rounded, the inferior
part quadrate or broadly deltoid, lodger than the
adaxial sepal; abaxial (lower) lip ± circular, the ba«tc
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with a conspicuous swelling, apex roundcd; palair-
a raised hairy margin, without loolli-like projiilions;
spur subulate, straight or slightly curved, distinctly
widened at the IKLST. tongcr than and widely diverging
from the abaxial lip. apex ncmc. Filament* straight,
± 13 mm long; anther thecae distincL Capsule ellipsoid,
slightly dursoveniralty flattened. ± 2..*> mm long. dehisc-
ing bv a single, abaxial, longitudinal, marginails thick-
eiitd slii. Seeds ovuiil.± 0.VQ.6 mm long; aectl cam tttis
± elongate, 2-6 time* a.* long as wide, the ;imictinal
boundaries ± straight, raised, smooth, the perktinat
walls concave, smooth.

Perennial or perhaps •iomriimes annual. In shallow
wetter, in mushes, swamps, by springs, along streams
and on wel soil among rocks.

(&} M. I I «-n|, S and SE .Asia: Bur. C3ey, Ind; Go, Kl,
Kt, Mh. Mp, Or, t i l . 0-1500 m.

Utricalaria hirta Klein ex Link \U. tayhrin >ut Joseph ct
MitniJ: Rg. 2-11 i

RIU/OKIS arising Mom the base of the inflorescence
sialk, numerous. sin»pl<*. capillary. Stolons few, sparsely
branched, capillary. 1-cave.s arising from stolons, few,
0-8-1.5 cm long, t-nerved, peiiolate, the lamina nar-
rowly obovate, 0.3-0-5 mm wide. Traps long-stalked.
ovoid, tl.2-fl.25 mm long, the moulh lateral with

subulate, mul tied led appendage and an
and sometime* lateral pair of rows Of ± united

gland-lipped uichtunes. Inflorescence siaik en.'ci. (:̂ ->
pi-15 (-30) cm long, densely covered with nHilticelluLu1

bairs 0.1-l.fj mm l»ng. Brarm dllached by the IJ.IM .
narrowly ovate-deltoid, apc-x aiutc, O.n-1 mm long,
densely hairy, each bract subtending a (lower with
analhtrr Mji>t« mling * dorni.ini or Abutted kmd a \-ari-
ablfl ctiitiitntv Jtbcnr- it Hractcr>tc* «ilmlatr n long or
longer d u n ihr twan. Flowcn (1) 2-fr, pediceK BWtCt,
filitonn, trretc, at long or tongcr dun tW lu.u ), Scpatf
mbequal l -2 mtn long. deTuelv hairv. adaxial sepal
ovat**, obtujc apex; jUwriat (Jowrr) vrpa) slightly
largti .I|K % tmiiraie or cmarginatc I'« t.ils 0.2B-1 cm
long, violet, maiire or hhite, ad,L\nl lip narrowly
oblongs apex rounded or cmarginute; abaxial tip
larger. ± circular, the baw with a rounded. ± 'Holxd
spelling, apex rounded; patate shortly puiM-scent
uitliin: spue subulate from a ronicaf base, ± ."iiraight.
much longer than the ahaxial (lower) lip. apex obtuse
or subacuie. Kilamenis < urved. 0.5-0.7 mm long;
aniher iliri t̂- almosl dlsliw i Gapsule obliquely ovoid,
about as long as the .s^p.ils. dehiscing by a »nglr, longi-
tudinal, jb;i\ial. marginaUv thickened slit. Seeds ovoid.
11.17-0.2 mm long.

Probably perennial. Damp or wet places, marshes,
bill also in woodland. Like tl mhtutissima but has liairs

In
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Fie. 246. tAriottaria hum: a. flowering pl.»" <l

b, capsule with JWJMIS, brafit, bncUOle ami *tedl«
tftjj mm); c, seed (0.1 mm). V. MJmitfffMa <*•
{Ii.K mm): e, di-liisccri ta|)su!c with icpab (0--* "lT");

(0.1 mm); «, tta(i (0.1 mm): h, base at"plant ni
leaves, trap* and base flif faifkwTKenCt stalk (1 mi"'

"lT");

[Hel/Ten]. India ,md SH Asia: Dan. Ccy, lnrf:

Mg. Mp fTn.lH(K)m.

Ctricvlaria inflrxa Forsskal, FIJT. '_' 17
Very like t', titttaril bni petals while, wilh

l iems. Floats on infiorescence stalk LOUR anH o-lii^ r'
cal. Uaetfaurkks, ifpratent, mnrginftDy toothed.
s o m e w h a t Meshy, u p 1 0 I c m l o n ^ i n (nut . r o m ^

e n c l o s i n g a n d cont t -a l ing ih<-capsi 1 ]* M ' l l t " w l
) '

than long. Sivle l ong ( m o r e than I & m m , nj> «> $ i n n l

Prolmbiv perenntatl pcrhap* tofnetiroes ^ l1I1l l i l '
I'lauktonic with cmcrgcal flowers. In .shallow 10 deep-
sttll and slowly flowing water in lakes, pools, back*"*1'
it rs. diichps. fwamps and rice fields.

\Q? P!a|. Almost throughom Africa, central
and .-Vssam: Iiid: AJS. Dt. Up.

Utriailaria iazulina P. Taylor: Fig. 24H
Like T. albwamilfa but petals clear blue, M

(8-10mm long): adaxial pcial lip nhlong.
ihan the adaxial sepal. S<-ed> nhmoid. 0.2-0-* m
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lung, seed coat celts elongate, with the anticlinal
boundaries much raised and thickened like a .suing or
bead*, almost itraight to slightly sinuate, williout intrr-
cdiular spates, the pericttnal walls djaWCX, at Ural
ajiprarhiK rough but shedding lib* outer skin to
expose a warty surface, LHK warn numerous, sui»-
aphertcal,

Small annual. Seasonally Hooded place*, wei noil
over laicriic and in wet ginssl.md.

10 Hd/TVnJ. Endeniii i" India; •Ind: Kl. Um alti-
tudes

Vtricularia minutissima Vahl: Tig. 246
I.ike V, hirta but leaves up to 3 cm long, 1-ncrvcd,

petiolate, tlu- lamina lint-Lir LO vrrv narrowly obov.nc.
0.-MJ.8 mtti wide. T rap long-sialbt-d. ovntd. 02 -0^ »""
Song. r^p«aecncc «aft fc-15 (-25!) cm long, glabrous
lo distiiHitlv hairy. Bowers 1-5 (-J0), frequently (Icis-
"famous. Srpais g-Sfc3 mm long, gtabrowa; abaxi.il
(lower) sepal dUptkal, wiib imncatf or roundi-d.
Pemls 0.6-1 cm long, the apical margin distinctly
3-lobed; pa!at<- shortly pubtstem within; sptir siraight

Fie 247, rr/rirtito.O(? ngt«C«: a. flowering plant, with floata
U cm);b, leaf*arid« (l-S nun): t, wed viewed firom ihesidc
(0.3 mmj; d. st-condan- \VA( aegmeai with traps fl mm):
c. M-JJUU at an thesis (1 mm); e, (lower {1.3 mm).,

R e . 248. VtnmUtria laLiiiirui: :u ttotoa with 1<MJ. tra|K ;mtl rhi-

/iiirfs (1 mm); b, [lowering |.il:m[ (1 cm); c,ieed f0.2 mm I with

wine seed coal «!Ls {imwLf. K tiitJimfnrmii: d, 1W.M; <il pl.mt

with lubcrs. sLoluns, leases, trjps anrf base oi inflorescence

sulk (1 mm); e, «cd (0.1 ma); i, Etowerfng plani (X cm).

or curved, slightly longer than or up to 1 times as
b a g as ti*e abasia! (tower) tip. apt:x acntc, FOamenta
± 0.8 mm long. Seeds globose or broadly cHipsoiH.
± 0.25 nun long^

Small tts vciy ".mail annual or perhaps some tin, is
perennial. Wet sandy soil or mini in open, grassy
plait's, l.ikt- V. Airtwhut st*pnls glahroiii

((O)f Mdl/IVn|. India to Japan ajid Australia: Bur,

Gey, IIKUKI.KH.TM.

Utrictilaria moliniformis V. Taylor: Fig. 2-1H
[ike K striatula bin plant developing dlipsoid to

lusirorm tubers along like stolons, axxanged Itti strings
of beads; a<!axial petal lip very broadly obovaie. longer
iluni rhi- adaadal sepal, apex incgidarly 6-lobtd; iqrar
club-shaped, much shortrr lhan tht* abaxiai (lower)

lip.

Perennial. Wet rock*. Ll ha* frequently been
misidenlilicd as K striaiula.

|Hfl-lJth()phyie|. Kndcmk to Sri Lanka: *Cey.
75(1-2300 m.
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Utrimtaria paiygaioidei EdgcworLh [U. slricticatUi*
(J. (".. Konig t-\ Oliver) Stapf e:x Gamble: Fig. 249

1 ike U. reticulate bin rhlzoids capillary. Leaves up to
2 cm long, the lamina 0,2-0.3 mm wide, apex acute,
inflorescence erct't. rareiv branched, nut twining, :V2o
(-30) cm long. Bracts 1-1. j mm lung. Pedicels eret i U
anthems, spreading in fruit, broadly winged. 3-6 mm
long. Petals 7-Hi mm long, deep violet; palate with a
distinct rcriangulai. rawed, hairy rim: spur only a little
longer rh.ui the abitxiul {lower) sepal and ;ii » very
•btUK angle io the alxixiuJ lif. 1 Bfttlile VI mm long.
Seeds nbtfqurh ovoid, t 0-3 up limn, peed COM cefli
elongate vtith the antKurul l*Min*tu"i« raiw-d, tongitu-
dinalh striatc. uii>)nh timi.Hr. the prru iinal *alU
tabular, langifudm.dk t imir .

Probably atmiud. Open *rt luhiuiv rke BrkU and
CO&sUi pOOfa ll tali be disun^uilhcd IM-KI ' u/i^lmaq
h\ i IK cuncaic liawtand »iuuith iiungiiuol H-< v-pal*
and the different kind «( crap; from (/. gnaon^bJu by
its L-nerved tcw*«j sborto pcoQcels. tht- more cuneaiie

of th<'

Fie. 249. LtouiiUiria pfihiiatuidns; ,i. Bowrafaig plani [\ u n i :

b, •.!.ill.n with leaf and H.IJI* (l BUD.).! •. BOWR {'2 mtn>:

H. seed [0.1 nun i f irticnitttn* r. fUwet'lllg plant will)

laSoroeence ^ul ts ^huncned il emi: f. HmHtt (2 nun);

^. ti.ip (0.-4 mm 1.1i, wfd MM mull With «whe * f« l COW Cclll

tO? Tcn/?H>p). Endemic to India and Sri
• Ccy. tlnd; Ap. Bh, Kt, Mh. Mp, Or, Tn. Wb- 0-IM»i»-

Utricutaria practerita V. Tayk>r: Fig. 860
like K Bfiglttwn but UMVCS 0-2-l.S ' " l

S^crred, |H-tio1v»n:, tat lamina 6bov«te, 1-2 mm
apex roimrkd inflorescence erect. %-\& <"nl

Bracts ± 1 mm long, l-iifrvt-d, api-x wbacute
l-ti: pedicels erect .ii ;iinlu-^is, spreading in
I-"i mm loii|{. Sepal margins ininuulv ptt^H
I idled eOoogidfii ba led) I*. M)> r>-s

long; udaxul petal lip oblong, narrowci than
adnul vpol. Cqwuk detincmtt b> I rfngk.
nal, abaxiil At Srcds a«tHd, 2 0 » RUM l*m(
rrll* Honpatr. with ajtitK-Jnui buwmhri fl

iMwi crfnturch ihwUncd like a Mlfagal b e * ^
smooth. Kith dktinct triwigul.tt inirn.rllii!;""
thr pent luial V*4HM inn , iu . MinHitU-

Small amtoal bi teucaully flooded pfece*
wel siiil ovtT laierile and Mrt-;mi banks.

|O Het/Ten). Endemic to S India: •Ind: Kl. Kt
Mp.Tn.

Hrnfaria pubttamj, E. Smith: Fig. ^50 . ,
Like /.". annana but vegeiaiivt' part very ciistui*-

t s tntons-
- ^ 1!lIT1

Leave* with filiform petiole* 2-io mm
lamina peltate, ±circular, someixhftt fUshv.
diameter, the margin eciirc, tfie ttervca
forked bin not or sirarceiv ;iii:i*tonn>!finj;
MirlatL' noucflaginous<giandular, Bracu
attached just above due base, ± 1 mm long.
superior part ovate, apev m me; (kt if
quadrate or win it iicular, Scpais haity,
pak III.K with a vellnw blotch ;nu] darker viol
on the: Libiivi.il ( lower) lip w i-min-K

defcifdng 1>\ I. abaxl^ louyiuidin.il. margin*0)1

ened

V
inferior

Probably annual. Damp peaty st>il in »~
land, by .stream fides, found in bo<h open •»"' J

s i i i i i i i it H I S .

|0? Hel/Terij. C and S America, India .md
Africa: Ind: Mg, Mp. Up. ft-iyOO m.

Utrimlaria rrtuidata] E. Smiih Fig- 249 ^
Rlii/uiili numerous, branching, tapering- -^to ,

fevv. bnuubcd, capillary. Leaves iiiivms 1 Bronf **''
siolon node, up BO '•) cm IcnR^ 1-nervctl. pelfn';ltt''
lamina narrowly linear, up to O.S nun wide. *lP •
ruiiniltd. Tfapi KloHtJstr. O3-IJZ mm lung, ihe n'°
lxts.il. unh 2 simple, subulate, glandular, w***\|

•v [nlloic-si cine stalk twining or rarely e*
branched, 10-100 cm long, tfaSstw*- SJJ^

, like lirattv liuit?i attached b> the _J
btroadh owce-delUHd, S—3 BUM long, ft-nerved,



Fit, 250. (UnnilaHa jrtMlrriia: a. flowering plant (1 cm);

b. baw or plant wilh Melons. rfttoW* te*«». r r a P s JJ
base orinntircMt-nc^ sialk < I mni); r, Miwwr (1 mm): d,

(0.1 mm). V. ptOttemSi <'. llowcr (1.3 mm)',S, feg p
(« ™>j 8. t n p (0.17 mm); h. wod (0.1 mm); i. l » « <>f plw«

atolon*. rlii/oitK. leave* tn»|» and ' J a s e of

i I mm i

acme, Bracteolcs MibulatC, scarcely shorter than ibe-
braci. Flowc-i-s 2-10 or more; pedicels erect at aiuhesis,
sharply deflcxcd in fruit, filiform, narrowly wroged,
Wfl nuii long. St-pais IK]U;II. 3-10 mm long, narrowly
elliptical, glabrous, tbr base CtmeaW anr l decurrent on
the pedicel; adaxial scp,i! with an acumtaate HJJL-X;

abtddal (lower) $epa3 • « * a miautely 2-looAed spex-
IVi.tts 15^20 mm long, dark violet with a paler or
White, violet-nerved patch ai the base of the abwtW »<!>-
adaxial lip constricted below die middle bui n:i.r..we'ji
« tke base, the superior part ± rinuLn. ' |} t v r o n f ™
the inferior pan shortly uunciiu-cuneiite; abaxIflJ
(lower) lip ± cirrular. the I>ase with a very prom in em.
tatcrally {laiu-ned, <^s*mely bridged swelling, apex
roLindwl; palate hafay; spur tubulate, slighdy curwrt,
± as long and widely diverging from the jtbaxial Up.
apex very acute. Filaments slightly curved. ± U mni
long; anther * « « dfedncL Capsule ovoid, dom»ven-
trally flattened, -Mi nun long, deluding by adaatial a.irl
alv..iial, longitudinal. ma^UwHy thktened KIU, V<<U
Obliquely ovoid, ± 0.35 mm long; s « d coal cells very

LKNTtBL'LARlACEAt 243

elongate, the anticlinal boundaries ± straight, raised,
smooth or longitudinally striaic, the periclinal wails
tabular, longitudinally strtalc.

Probably annual. In shallow water, marshy grassland
and rice fields. Often very abundant and decorative
with its large violet-veined flowers. It can be distin-
guished from U. utiginosa by the euueute bases and
MIM .mil margins of the sepals and the different ktnd of
trap; from V. graminifolia by its taccved leaws, shmut
pedicels, the more cutieaic base of The sepals.

[0? Tcn/Hypl. F.ndemtc to India and Sri Ijmkfi:
• Gey. *Ind: Ap. Bh? Go. Kt. Kt. Mh. Mp. Or?
0-750 m.

Utrictdaria scattdens L Benjamin [U. votubiiis Wight.
U, wallirhii Wight. U. miterolcjtu W:ight, V. waUkhwns
Wight, /,'. bsfidavsr. watlkhiana (Wigbt) Thwaitrs|:

Fig. 251
Rhizoids numerous. bra.ntbing, tapillan. Stolons

often numerom. Sparsely brmulied. capillary, mat-
form ing. Leaves few to many, up to 2 On, l-tu-nrd.
petialaie. the lamina narrowly lim-ar, O.fv-t mui wide,
apex rounded io subacute. Traps gilol>ose, 0.5—1 mm

FTC. 251. Utnmlnnti \> i. H ' w r r i T i S l [ t i . i l i l ' 1 M I I | ;

h, setp*b -ii Stntftedl '1 ramn <, t n p |O17 mml; rt. « c d

<0.1 mm). I \mithtana: e, fcpoh at imht -w H mtn);

I. infltirwcence (1 tin); & i « i i (0.2 ran); h. b u t i ii

L, bracwole (0.1 nn
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long, the mouth basil, with 2 simple, subulate, adaxial
appendages bearing sessile* glands and n single, uun-
catc or apically 2-fobed, glandular abaxial appendage
Inflorescence erect or twining, $-W rm long, glabrous.
Si -airs Few to many, like bracts. Bracts attached by the
bate, ovate-deltoid, M . 5 mm long, apex acute- or
acuminate Bran cotes linear or subulate, as long or
somewhat shorter (ban the bract. Flowers 1-8: bracts
subtending aborted or dormant buds alternating with
those which subtend flowers; pedicels erect atsnthcsls
and in fruit, filiform, broadly winged, up to 15 mm
long. 1-5 tiroes ;is long as the flowering sepals. Sepals
Mibecjual. 2—4 mm lung at anthesis, up to f> mm long in
fruit, ovate, glabrous; adnxial sepal wilh ;in acute or

apex; abaxial (lower) .sepal slightly Miialler.
minutely H-toothed. Petals 5-15 mm long, yellow;

ad axial lip constricted Ewlow the middle, (he superior
part oblong to transversely elliptical, apex rounded or
ein.irginatc. [be inferior pill qitadraie; abaxial (lower)
lip i circular. I.hc base disiincily swollen, with 2 t>r

A Hiimded. longittuUnaL ridges, apex rounded or
olwcurrly 2- or ^toothed: palatt' [MLpillo.w; spin1 subu-
late, straight or curved, longer than and wirk-lv diverg-
ing from (he abaxiat (lower) lip, appx acute. Filamt IIK
straight, ± 1 mm long; antlttT thecac distinct. Gapsuk
ovoid, dorsoveiiuiilly Maligned, y-^.5 mm long, dehisc-
ing a single, abaxial. tmigiuidinali marginally thick-
eued slii- -Seeds ob)ii[iit,>K o\unl, ± 0.2 mm long; M&d
coal cells trlongiile, iht* antitlinal boLindrtrits straight,
or sinuate, raistd. microscopitally tabesfculatd I he pn-
K lin.il walls concave, microscopicaJly tuberculin**.

Prptwbb annual. Bogs and wet gra.vsl.iiid. mosilv on
sandy or clayey soil

[O? Hel/Ten). Tropical Old World: Ban. Bur. Gejr,
Ind. Nep: Ap, Bh, Kl, Ki, Mh, Mp. Or, Tn. Up. Wh.
0-2300 m.

smithiana Wight [ V. camtleavar.
(Wight) C B. Clarke: Fig. 2:A

I.ike U. utiginow hut leaves up to 10 cm long,
3-iu.Tved., petiolatc. the lamina linear, up to 1.5 mm
wide, apex rounded. [MIIHITM ence twining or some-
times creel, (,10-) 2(J—f>0 cm long, Floivers 2-8; [jcdicels
ascending at amnesia and in Graft, broadly wingrd.
0,5—1.5 mm long- SepaJs snbetjual, 4-5 mm long (in
fruit), ovate, tnargfna entire: adaxial sepal with an
;K uif apex. Petais 15~^0 mm long, various shades of
mauve or violet; adaxial lip slightly OODtttfcted near
(he bast:, longer than the adaxial scpah (^ipsule
broadly ellipsoid, 3—1 mm long, dehiscing by A single
abatttaJ. longitudinal sin

Probably peretmiaL Shallow water or in very wet
ground-

|Tcn/Hcl?K Endemic to S India: • 1ml: Kl. Kt, Tn.

Utricutaria stellaris Linnaeus fil. [V. maewcarpa
Wallich]: Fig. 252

Rhizoids abserit. Stolons filiform, terete, spai'sely
branched, gtabroiw, up to I m long. 0.5-4Jb ntm thfck»
BOtnetimei bearing capillary air shoots, with apical,
minute, elliptical membranous scales, leaves very
numerous, semicircular in outline, 1-6 cm
divided from the base into <MJ. seT
pr imary , filiform segments , »li<- secondary •

pinnate, alternate, each pinna forked from
into numerous further segments, the ultimate seg-
ments capillary, somewhat flattened, usually with «'i» f

hiisiles; stipule-like snriclea usually present at ihc ha«
d ih<- jiritt,,!^ scj-tm in, I , . i p s numerous, lateral on
ifi.- secondary segments, obliquely ovoid, 1-3 """
long, the month lateral, naked or with 2 sini[>lo 0T

sparsely branched fariAtle-likc apprndages. lnflorc*-
cence stalk erect, emergent, 5-30 cm long, l b i "
03-1.5 tam thick, with a whorl nf S-8 spongy
considei-ably above- ihr- middle; the floats oaT
ovoid, 0.5-2 cm long, sessile, with a few short, capil-
lary, teal segments at or near the apex only- t

absent. Bracts basirixed, broadly ovate to cirt
aprx obtuse or rounded, membranous, ± 2 mm

Flo. 25?. UtriaitnriaUt/bain a,inflorescence fl
(1.3 innU: L, !«?fimd.<r\' leal" wginnit with

d, lloat with tnuuyerte section (inset) (1.3
(0.S mm): f. sepals at

cm);b. Rot**1

j (1-^ » lT11' :

m m ) ; **• J C C ( !
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sciireiy majw-nefvcd. Bracteoles absent- Flown >
^-12; the axis short, noi greatly elongating in fruit;
pedicels filiform, dorsoventrallv compressed Bttd
winged. 1-5 mm long, erect at an thesis, usually
sharply defiexed and thickened, especially distaily.
in fruit Sepals subequSl, broadly O*we to circular,
± 3 mm long ;u imthesis, reliexL-d and accrescent in
fruit but scarcely as long as the capsule with atigmaj
adaxtai sepal with a rounded apex; abaxial (lower)
«p:<l with ii ,cliisc apex. Ratals-ydlow, 0.7-1 cm long,
± densely c o w e d wlih fine tmiltkelluhir, glaiHi-
»'Ppcd hairs: adaxiaJ Up broad|v OVftK wiili a retttsc or
<Bttrglna|c i*p<rx; abaxial (lower) lip limb transversely
'•llifitiial. the base with a prominent. 2-IOIXHI SwdJing,
apt'x rounded or emarginale; p*tott pubescent; spur
TlindricaJ Etom JI broad, ironical base, apex rcUise or

jMue, shorter thaua the abaxiaJ Up. Klamentt
curved; anlhti threat- ± confku-nt. Capsule

gtobaae, up to X-A nun m diiiriHMi'i. tin- wall mMe»ftil
'Icshy. circuniscissik-, Iht- pcrsistrni style Up tP 1-' 1"1"
<^iiK. .Srt-ds disk-shaped, -Mi angled, *> K-L-̂  mm m
ffianwtcr, usually ?> or more flms» ;is mdc as l o n e - tt9*s

rowK Winged on all angl<'*.

Probably perennial pttfcaps somciimes annual.
Planktonic with emergeM Mowers. In lhaUoW to deep.
"I'll or slowly ELowing witter in kikes, pools, backwaters,
ditrhes, swamps and rict; fields, h c;m IK> a strious
*eed in newly planted lire fii'lds.

tO? Pla|. Almost throughout Africa, tropical Asia
from hulu to Vk'Ljuun hm absent Truin Malaysia and
N -VisLralia: H;m. Bur. Ccy, lnd. Ncp: AJ1. As. Uli, 01,
Go. Hr. Kl. Kt. Mh. Mp, Pj" Rj. Tti. Pp, Wb.

Vtriciilaria atrxatula j. K. Smith [01 ^Wito J- Graham
»nn Vahl. U. »>i>v ul,:U, Walltch, U gtoctddiota Wight J:

few, siniplf, capillary. Stolons simple, t'apii-
'ary. Uavcs l«! ig a rosfiite at t.hc bast* of the
inflorescence stalk, alsu on snolons, up i<> *i mm loog,
*"th numerous forked netves, tobfeatfle or pettolate,
the lamina <ihovatf tb iransvcrstly elliptical, l-f> mm
Wide. Traps boroc on rhizouis antl sloloiw bin never
on Icavts, moid. 0,(i-| mm long, the mouth lateral,
with an adaxial deeply 2-lobcd app<-ndagt, the distal
"largin <»f which fiingtd witli long-sralke.d glands.
toflsceace stalk erect, 1-20 cm long, glabnim.

bamsolute. attached near or very near the infe-
uciiiity and slightly constricted at that point.

1—1.') nun lung, narrowly ovate or oblong, the superior
aI>fx subacut* or rounded, tin- inferior apes truncate,
•rrtgularlv toothed. Bracteol™ like the In
Slightly smaller. Flowers 1-10; pt-iJtrcls spreading at
a n t h b , pendulous and wttbered in fruit, capillvin-,

y flattened. 5Mi inm long. Sepals unequal, mem-

branouR, ghihrons; adaiviiil sepal ciniiLn to broadly
obcordatc, J.r>—2-"J mm lonjj, apex rounded to emsir-
^in;itc; abaxial (lower) sepal very much smaller,
Obiongelliptical, apex rounded u> ("marinate. Petals
4-10 mm long for much smaller wlwn iloistuf^amous),
whut linged with violet wiih a yc-How patch at the base
of the abaxtal (l*nvri,i lip: aciaxial lip ovate, apex
shortly SMobed, vei> much shorter than the sepsis;
ahaxial lip transversely elliptical to almost circular,
apex ± regularfy Wobed; palate fringed with hairs:
spur subulate, aboui as ioog aa ike abaxial lip.
Filain.-iiis MiaiRht, i 0.6 mm long; anther ihetae dis-
Linrt- Capsule Rlabosc, obliquely dorsovenually
flattened, keeled on the abaxial Birface, ±2 .5 mm
lung, dehiscing by a single ahaxiiil slit.. SeefLs narnwlv
to broadly obovoid, ± 0.25 mm long, thr surface
covfrvd with glochidJa (hooked proces-ses).

Annual etr pcreisnial. Permanently wci ptaet^s, under
u.mrl.tlK. dripping rocks and tree trunks. It is often
abundant ami lonm muffl nuns; when in flower it is
very

FKJ. 253. Vinmlaria itriatuta'. a, RoWfiog plant 0 cm);
h. base tif plant with stolons, tlii/OTd*. !««<», tnqM iuid ba«
nf inllorcficfnce stalk (1.3 mm); C, scpaJs at .UIIIH-M-, {0.8 IIIMI};

r|. n.,u<-. (1 mm); e, w*-<1 <(t.l mmj with an enlarged
glochldiuw (ituct). U. rutmlatu: t. Powering plant (1 cm);
K. l*r:icl 11 mm); h, lUwor (1 mm).



LENTIBULARIACEAE

|(O) Ten/Hcl-lithopyte, epiphyte!. Africa to New
Guinea: Bhu. Bur, Ind: An, Ap, Go, Kl, Kt, Mg, Mh,
Mp, Sk, Tn, Up, Wb. 0-3300 m.

Utricularia subulata Linnaeus: Fig. 253
Rhizoids ± 6, tapering from thickened base, usually

less than 1 cm long, branched. Stolons numerous, capil-
lary, branched. Leaves often numerous, narrowly linear,
up to 2 cm long and 1 mm wide, 1-nerved, gradually
nan-owed to the base. Traps ovoid, 0.2-0.7 mm long, the
mouih lateral with 2, adaxial subulate, sparsely
branched appendages. Inflorescence stalk erect, (2-)
10-50 cm long, glabrous above, usually papillose to
shortly hairy below. Bracts basisolute, peltate, circular to
transversally elliptical, with both extremities rounded,
1—2 mm long. Bracteoles always absent. Flowers 1-25;
pedicels ascending, capillary, terete, 2-10 mm long.
Sepals subequal, 1-1.5 mm long, glabrous, broadly ovate
to circular, apex rounded or subtruncate. Petals
5-10 mm long (or much shorter in cleistogamous
flowers), yellow (or in cleistogamous flowers white to
reddish); adaxial lip broadly ovate, apex rounded;
abaxial (lower) Hp rhombic to broadly cuneate in out-
line, the base with a very prominent rounded and 2-
lobed swelling, apex deeply 3-lobed; palate pubescent;
spur subulate or cylindrical, slightly shorter than the
abaxial lip. Filaments almost straight, ± I mm long;
anther thecae confluent. Capsule globose, 1—1.5 mm in
diameter, the wall diin, dehiscing by I abaxial, ovate
pore. Seeds obovoid, ± 0.23 mm long, ± 0.16 mm wide.

Annual. Damp situations, seasonally flooded places,
ditches, stream and pool sides. It is the most wide-
spread of all Utricularia species but is known only from
one collection in India; it is'often very inconspicuous
and might well be more common,

(0 Hel/Ten/Hyp}. Almost pantropical: Ind: Mg.

Utriailaria uliginosa Vahl [ U. affinh Wight, U. brachypoda

Wight, U. liliadna Griffith, U. dedpiens Dalzell, U. elachisUi

Goebel, U. nayamjanarthanani et Henry]: Fig. 254
Rhizoids numerous, branching, capillary. Stolons

branched, capillary. Leaves arising 1 from each stolon
node, up to 5 cm long, 3- to many-nerved, petiolate,
the lamina linear, 1.5-6 mm wide, apex rounded to
acute. Traps globose, 1—1.5 mm long, the mouth basal,
with 2 simple, subulate, adaxial appendages bearing
stalked glands, the stalk sometimes distally swollen and
bearing stalked glands. Inflorescence erect, 3-30 cm
long, glabrous. Scales few, like bracts. Bracts attached
by the base, broadly ovate-deltoid, ± 2 mm long,
5-nerved. apex acute. Bracteoles narrowly linear or
subulate, slightly shorter than the bract. Flowers 2-10;
pedicels suberect at an thesis and in fruit, filiform, nar-
rowly winged, 1.5-6 mm long, not or not much longer

than the sepals. Sepals subequal, 3-5 mm long (in
fruit), very broadly ovate to almost circular, distal
margins minutely toothed (x 20 magnification
needed); adaxial sepal with an obtuse to subacute
apex; abaxial (lower) sepal slightly smaller, apex
obtuse and minutely 2-toothed. Petals 5-8 mm long,
usually lilac or violet, with the swollen basal part of the
abaxial (lower) lip usually paler, sometimes streaked
with darker purple and often with a blue margin or
sometimes petals wholly white; adaxial lip slightly con-
stricted at about the middle, not or scarcely longer
than the the adaxial sepal, the superior part broadly
oblong, apex truncate or emarginate, the inferior p»rt

broadly ovate; abaxial lip ± circular, the base much
swollen, apex rounded or emarginate; palate with a
hairy margin; spur subulate, slightly curved, ± as long
as and widely diverging from the abaxial lip, apex
acute. Filaments straight, ± 1 mm long; anther thecae
distinct. Capsule ovoid, dorsoventrally flattened,
2.5-3.5 mm long, the wall uniformly membranous,
dehiscing by adaxial and abaxial, longitudinal slits.
Seeds globose, ± 0.3 mm in diameter, seed coat cells
isodiametric, with anticlinal boundaries much raised,

FIG. 254. Utricularia uliginosa: a, flowering plant with inflores-

cence stalk shortened (1 cm); b, (lower (1 mm); c, sepals at
an thesis (1 mm) with enlarged marginal teeth <insel);
d, seed (0.1 mm). U. wrightiana; eT flowering plant (1 cm);
f, trap (0.4 mm); g, scale (1 mm).



*ir;uKht, smooth, with distinct triangular i
1 >:•<•<.•», the peridinal walls concave, smooth.

Small annual »r perhaps aomtifmo .
Seasona% flooded ground and along banks vml Iw-rU
"I stream* It is often confused with U. gnimtnifalia

which bag ovoid seeds with elongate **«" *r>w «" l ls-;'
much longer pedicel top 10 lit mm long), cgpaule with
thklwncd edges to the dehU-rnce slits and smnt.ih
«pal margins. It is verv difficult u> distinguish it from
U pratUHia without seed* Viriad^n vli&nom may U-
dwringtrfahed from U terutow* and K athatMnikn as
«iey have bright true blue petal) with B much more
ample abnxinl (lower) ftp with a distinctive 2-tobed
swelling ar its biist" M mflftaiM has a twining mllores-
« » c r stalk and larger petals (15-20 mm 1onR);
f. «ri/ii has a more ample ahaxial (lower) pe(al Up and
vrry differt-tu seeds a"d leaves; U. wf'•'""'"
numerous and ton.spitLioLis scales on UM! *
^•Ay. and largerpeaU(10r-15 mm long).

WO) r«n/Hel?K India to Australia: Bun Cey, lnd:
•̂ p. <-.. EL Ki, Up,Or, l». Uwalutnilos.

I tnatUtriti unghtiana P. Taylor [ V, ujuavaaa aucL lnd-

*»<>« I- Benjamin]: Rg. a:Vl
like (f «%nfl.ifi but trap appendages witlî

_. lnilurcsccnct stalk up to 40 i'm ^H- u

numerous and cqnipScttOas .stales, si
^ds the base and hract-fike above. Scpab S-5

— s , ovate, adaxiat srp:il at nte or acuminate. P*
!arger (10-15 cm long).

hr.buhly pei en Dial. A poorly known species; proba-
bly In marshes and wai grassland.

tHel?/Ten?J, Endemic to the Western Ghats: find:

Kl.Kl.Tn. 100-2200 m-

LlMNOCHAHrTACEAE 2 4 7

1. I*af blades lanceolate to oblanceolate, the apex
tipped by a hard, omnt inucrn; petals whin-. IjametU
i-boui 9, wamm^efcabsetiji Butomopsu
I. Leaf blades ovate to suhorbiculatc. the apes
rounded or emar(finale; petals vcllow; OsmetU more
than 9, surrounded bv staminodeis IJmnodiam

LEGYFHIDAGEAE
excluded see p. 12.

BARR1NGTONIACE.\E

U M N O G H A W T A G J B A E: 3 generu
Atnuial or perennial with lalrx to socialized tubes,
Juwtiilr leases Linear; adult teaww diflfereo^aied into
petiole and blade, the bladts itnffttTate to ovate or
cordate with parallel nerves. Inflorescence umh*t-likt\
Hillary dusters or flowers solitary- Flowers bist-xiuil.
:*imoniorphu'. Sepafa S, gireeiii peratatent, with latex
Uibcs. (Vials 3. while or yellow, delicate, not perHSttHL
S 6-fl ot numetewc Carpels wpextor, 3 to

, free, in 1 or rari-iv 2 wbdrfs. Prtfi! a head of
Ua or thin-mUcd nutlets. SrrtN nunK-raua, scat-

tered over the inner surface of the carpel wall or soli-
tary: embryos curved or folded.

Juveniles submerged, adults emergent Pollinated by
toiects or autogamous. The disscminulcs arc seed* or
thm~walted nutlets.

Butomofnii | {cn(^w\ q
HutomopsistaHfoiia i l l . l)ori) KJIIIUI [Tautgpehaiis Uttifa&a

(D. Dun) Buclwnau, liulomopsis fanrtoiatft {Roxburgh)

Kiinih|: Fig. 255
U-avrs radii.:il. n « i ; peiiok-s up to 20 cm or mort-

long; leaf blades lanceolate to oblanccniatc. 3-12
(-nif)) cm long, 1 3 - W (-5) cm wide cuaeate at sase,
acute or obtuse at apex, tipped by a hard hhml nMKXO.
lnllofrs) enoe borne abo\f the leaw», ot 1 or a whorls.
Petals while, dL-li^ucwrrnt. Stamen* ± 9, all fertile.
Carpels -t-9. united ai the base. Frun 9-12 mm long,
exceeding the sepals. Seeds htirM-shoc-^h^prd, Uss
than 0.5 mm long, minutely waited?

FIG, 255. Btttomp& taiifalui: a. fl<iwrrin|4 plant (2 cm):
h, Flowa- {A mm). IJnHMhari.%fiawi: c. Bcwtrmg plattl (S cm).
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Annual. In shallow water, in marshes and in season-
ally inundated places. It is often found in rice fields
but is not considered to be a serious pest

(O Hyp|. Old World tropics and W Australia: Ban,
Ind, Nep: As, Bh, Mn, Mp, Or, Rj, Sk, Up, Wb.

Limnocharisr. 2 species
Limnocharis Jlava (Linnaeus) Buchenau [Damsonium

flava (Linnaeus) Miller]: Fig. 255
Leaves radical; petioles thick, triangular in trans-

verse section; blades ovate to suborbicular, inrolled
when young, rounded or emarginate at apex, cuneate
at base. Inflorescence a terminal, 2- to 15-flowered
umbel, shorter than the leaves. Petals pale yellow with
darker base, ovate to rhornboidal. Stamens numerous,
surrounded by a whorl of staminodes. Carpels numer-
ous, laterally flattened into globose heads. Fruit of flat
and thin-walled nutlets. Seeds horseshoe-shaped.

Perennial or annual. In shallow water, drying mud
and in floating mats of vegetation. The disserninules
are flattened nutlets, dispersed by adhesion to animals
and by water. It is eaten and used as fodder in Asia.
Large populations in S India have become a pest. It is
apparently increasing its range,

{(0) Hyp/(Ple)|. Tropical America: <Ban, <Bur
1955, <Cey, <Ind: <K1 1961.

LOBELIACEAE see CAMPANULACEAE

LYTHRACEAE: 30 genera

Annual, perennial or shrubby. Stems often inflated when
submerged or floating. Leaves whorled, opposite or
sometimes alternate, simple, entire, without stipules.
Inflorescence simple or complex, usually based on
repeated axillary cymes. Flowers bisexual, radially or
bilaterally symmetrical, sometimes heteromorphic, some-
times cleistogamous. Sepals 4-6 (-7), united below into a
tube, the lobes valvate, often with folds or appendages
between the lobes. Petals 4-6 (-7) or absent, caducous,
often crumpled in bud. Stamens usually as many or twice
as many as the sepal lobes, rarely more or less. Ovary
superior, free from the sepal tube, (1) 2- to 6-locular;
septae separating the locules often incomplete; placenta-
tion axile or free-central. Fruit a capsule.

Scrivastava, R. C. and Singh, A. N, The family
Lythraceae in Madhya Pradesh. Journal of Economic
and Taxonomic Botany 14(2): 409-420 (1990). I
would particularly like to thank Mr P. Thomas Mathew,
NBPGR, Thrissur, Kerala for his help and for allowing
me to use his unpublished work.

Excluded: Lythrum salicaria Linnaeus and L. tribrac-

teum Salzmann ex Sprengel; — found in NW
Himalayas but not extending south into India.

1. The placenta of the capsule running up into the
style; septae of the ovary complete; capsule at first
opening with a lateral slit or lid, later opening irregu-
larly below; petals usually brick red or absent; (flowers
in sessile or stalked axillary cymes or sometimes some
solitary or in terminal heads) Nesaea

I. The placenta of the capsule not running up into the
style; septae of the ovary incomplete; capsule opening
by longitudinal slits or irregularly but not opening with
a lateral slit or lid; petals usually pink to purple or
absent

2. Flowers in axillary cymes; capsules without fine
horizontal lines, dehiscing irregularly Ammannia

2. Flowers solitary in leaf axils or in simple terminal
spikes; capsules regularly dehiscent, opening by
valves, each with fine horizontal lines Rotate

Ammannia: 25 species: tropical to warm regions of the
world

Stems 4-angled, usually swollen if growing in stand-
ing water. Leaves decussate, sessile. Flowers radially
symmetrical, in sessile or stalked, (1-) 3- to 15-flowered,
axillary cymes. Sepal tube campanulate to urn-shaped,
often becoming globose in fruit; sepal lobes 4 or rarely
5, with or without folds or appendages between the
lobes. Petals 4 (5) or absent. Ovary (1-) 4- (5)-lociilar,
without a disk at the base; style very short to longer
than the ovary; stigma capitate. Capsule dehiscing
•irregularly Seeds numerous, less than 1 mm long-

Annual or short-lived perennials. Seasonally sub-
merged, emergent or floating. Pollinated by insects or
autogamous. The disseminules are sticky seeds, dis-
persed by animals or in mud. Graham, Shirley A.
A revision of Ammannia in the western Hemisphere.
Journal of the Arnold Arboretum 66: 395-420 (1985).

1. Styles (0.5-) 1-5 mm long

2. Sepal tube 4-winged, at least 4 mm wide; capsule
shorter than and completely enclosed in the sepal
tube A. octandra

2. Sepal tube not winged, 3.5 mm or less wide;
capsule as long as or longer than the sepal tube, at
least partly exposed

3. Leaves papillose; axillary cymes sessile or nearly
so; sepal tube leathery; capsule ellipsoid

A. desertora

3. Leaves glabrous; axillary cymes distinctly pedun-
culate; sepal tube membranous; capsule globose

4. Petals 2 mm or more long; capsules 2-3.5 mm
in diameter; styles (1.5-) 2-3 mm long; sepal
lobes erect in fruit A. auriculata

4. Petals not more than 1.5 mm long; capsules
1-1.5 mm in diameter; styles 0.5-1 (-1.5) mm

long; sepal lobes reflexed in fruit A. multiflora
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1- Styles less than 0.5 mm long
5. Cymes and flowers distinctly stalked at anthesis;
cymes lax A- senegplensts

5. Cymes and flowers sessile or nearly so at anthesis;

cymes head-like
6. Leaves and sepals glabrous; sepal appendages
absent A- &«oe#wu
6. Leaves and sepals hairy; sepal appendages dis-
tinct, visually longer than the sepal lobes

7 R A. vertialtata

Ammannia auriculata Willdenow [A. senegalensts auct.

»nd., non Lamarck]: Fig. 256

Stems 10-30 (-57) cm tall, erect or decumbent,
usually 4-angled, simple or with ascending branches
Leaf blades linear-lanceolate to lanceolate, (0.6-)
1-5-6 (-9) cm long, (1.7-) 3-8 (-14) mm wide, mostly
longer than the stem internodes, base cordate with
auricles, tips acute. Cymes pedunculate, (1-) 3- to
15-flowered; peduncles (13-) 2-4 (-6) mm long;
Pedicels of the central flowers 3-17 mm long. Sepal

Re 256. Ammannia auricuUiia: a, leaf (5 mm); b, inflores-
cence (2.5 mm); c, flower dissection (1 mm). A. baccifera:

d. whole plant (1 cm); e, fruit (0.5 mm); f, seed (0.25 mm).

tube ± campanulate, becoming ± globose in fruit, (1-)
2-3 mm long, 1.5-3.5 mm broad, with 8-10 green lon-
gitudinal ribs at anthesis; sepal lobes reduced to
3-angled teeth; sepal appendages smaller than the
lobes or absent. Petals purple, violet or white, 2-5 mm
long, deciduous. Stamens 4 (8). Styles (1.5-) 2-3 mm
long. Capsules globose, 2-3.5 mm in diameter, exceed-
ing the sepals. Seeds discoid.

Annual or perhaps sometimes perennial. In wet
places, marshes, river banks and rice fields. Used as a
counter irritant for rheumatic pains.

{(O)? Hel/Ten|. Warm and tropical regions of the

world: Ind, Nep, Pak: Bh, Hp, Hr, Jk, Kl? Kt? Pj. Rj, Up,

Wb. ?-1400 m.

Ammannia baccifera Linnaeus [A. salicifolia auct. Ind,

non Monti, A. baccifera subsp. aegyptiaca (Willdenow)

Koehne]:Fig. 256
Stems (7-) 25-50 (-100) cm tall, glabrous, decum-

bent or erect, usually much branched, the branches
ascending and shorter than the main axis. Leaf
blades linear-lanceolate to oblanceolate, (4-) 10-40
(-70) mm long, (0.5-) 1-8 (-16) mm wide, glabrous,
mostly longer than the stem internodes, becoming
smaller towards the apex of the stem, base gradually
narrowed, rarely truncate or cordate, apex acute to
subobtuse. Cymes compact, globose, sessile or nearly
so or flowers solitary. Flowers sessile or nearly so;
pedicels at centre rarely more than 1 mm long.
Sepal tube broadly bell-shaped or obpyramidal, (0.5-)
1-2.5 mm long, 1-2.5 mm in diameter, with 8 longitu-
dinal ribs; sepals 4 (5), lobes deltate, ± two-thirds as
long as the tube, purple-tipped; sepal appendages
absent. Petals minute or absent. Stamens 4, included;
filaments red; anthers yellow. Styles 0.1-0.3 (-0.5) mm
long. Fruits bright red to purple. Capsules globose,
1-1.5 (-2) mm in diameter, partly exerted from the
sepal tube. Seeds ± 20, ± globose, concave on the inner
side, rounded on the back, 0.3-0.4 mm long, bright

red.'
Annual. In wet or regularly inundated places such as

marshes, river banks, rice fields, etc., but rarely found
in permanent water. Often abundant and gregarious.
The ripe fruits form small purple clusters making the
plants visible from a distance. Used locally in medicine
as a counter-irritant and considered to be poisonous
but used as to reduce the sexual libido of animals. The
larger more branched plants with subcordate leaves
are often recognized as subspecies aegypiiaca.

(O Hel/Ten}. Tropical and warm parts of Asia and
Africa and perhaps also Australia, introduced in the
New World (Caribbean) and Europe: Bhu, Bur, Ind,
Nep, Pak?: <An, Ap, As, Dl, Gj, Go, Kl, Kt, Mh, Mp, Or,
Pj, Rj, Tn, Tp, Up, Wb. 0-1800 m.
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Ammannia dtseriom Matter el Haliherg: Fig. 2f>7
Stems I ^—70 cm tall. erea. proftiscty branched,

ojuaUy tangled, sini|j|c ur ivlrli mrmritng btancbec,
scabrid papillose, l̂ caf hladcs linear-lanceolate lo
lanteolaic, i'1-70 mm long. 1-tf mm wide, papillose,
h;iv> cordate with attticlcs, midribs prominent, margin
reflexed, lips acute. Cymes (•omp.n i, sessile or nearly
so, in almost eveirj leaf ;ixil from base to tip, (I-J 3- LO
T-floivi-red; pedicel? i 1 mm long, Sepal tube ± cam*
pamilate. leathetv. 8-ncrvedj becoming se im-tflobo.se in
hnii, l.o-2 mm Jong at aniliesis. becoiBtUng ±2.5 nun
long in fruit, 1.5-3.5 mm broad, with H-10 green iongi-
iniiiii.il lilvvat andwsit; tepid lobes (3> 'I, Uioth-lilte. tri-
anf^utar. ± 0.5 mm long, aptcoUue; sepal appendages
smaller or absent Petals i. purple. ± I mm long, daid-
uous. Stamens S, inserted on thu lower third of the
sepal tube; anthers borne level with the top of the
iepal lobes. Styles 0.75—1.5 inm long, (japsnl^s ellip-
soid, 2.i>-3 mm long, 2—H.'i mm Iji'Oad. cxctH'fling the
sepals, rtrddish-brmvn. Seeds

i, shining.

Kit;. 257. Aminnnnia rlnrtttim: a, whulr |i!,ini (1 cm ) ; b. fmil

i I mini , A, mviUfiimv. r, p a n ni inMorrscfiicc ("2 in in | ;

(1. in tit {QJj iimi i. .1. ociufuita; c, pan or irifliin-sctHCc {2 m m ) :

f, scpAl.«i (2 i n m j : g, Iruit (•> turn)

Annual. Found in st-asonally irnitidiiLcd an-
Flowering and f"milin(; in n, tobet and November. 1'
1KM been iucludttl in dir Indjjin Red D;iu Raak 2: ll 's

(198*).
|O Ht-li. Kndemic to NE Litlia and S Parisian: • Ind.

• Pak: tij, Rj, SL'ptt-mbei-(.kiob«(

A m m a n n i a m u l t i f i w a R o x b t D ^ f a [A. n

T. M.nhcw et M. P. Naynr]: Fig. 257
Stem* :*-:«) {-&>) , „ , u i . simpler <M sp

tinuu hrrl. not or only slightly swollen when growing in
water. Leal blades ttnear-bmceolaie to obbujceolate <tf
t-liipiiial. CU) l(M5Oirunknig,O.7S-S (-10) namw
base sobcordate i« auricuitue, apex obtuse, Cvm
sialktcl and lax, with 3-5 (-15) (lowers: pcchttit:lcs up
u> 10 (-15) mm long; [jedUcis up to 2 mm tony bnl
usually some flnwt-rs v>silr oi tuaily M>. Scpul tttbC
l>iuadlv tampanalaif, l-'j mm in diameter, 1-13 mm
long. H-ribbed at umhesist; ttpah lobe* 4, i k h
deltate to rotund. uj> to 0.5 mm lonp, usually
in fniit, often niutronatc; stpal appt-ndagti;
.ind hom4ilu! or absent. Petals 4, 0.5-1.5 mm
pink ttt magenta. Stamens 4. Siyles 0.5-1 (-1.5) f""1

bug, Capaula globose. 1-2 mm in diameter, partlj
exerted or remajaing enclowd in a grecai»b»pin* ^'*1

inbc. Scedf ± 70, ovoid to obi etO, 0.3-0.45
long. 0.2-0.3 mm broad, brown

Annual. Wei places, river banks, rite fields, ofi
Banding or partly no*iinK in water, Common but not
vctT gregarious. It is very variable: »medmes plants are
vmbnuicbed and not more diaii :i < m nil or bush-Ht<'
and up to 50 cm talL lit NW India plants with long
pedicels have been recognized as distinct sad calib&
A. twgpurmsis.

(0 Hel/Ten). Tropical un<l warm Old World: Bail,
Ind, Nep. Pak: An, A|>, As, r,j, Kl. Ri, Mb, Mp, Vj. R)-
Tn, Up, Wb. 0-1800 m,

Ammannia trfandra I i unite us fit.: Fig. 257
Stem:. (15-) 25-60 (-100) cm tall, o h m st

branched. Leaf bbdei linear-lanceolate, 2-8 cm
2.5-10 mm wide, base broad subcorclaie to Midca
ape* arute. Mowtrs Militan or in 2- to Ml owe red
cymes; cymes sessile or nearly sn, pedicels 1.5-5 mm
long. Sepal tube broadly campanuialie, 3,5-6 mm long.
•J-iinKlct! to 4winged: nepalj lobes A, wry short, greeW
sepal appendages folded, horn-like in bud «r ,»1>srnt.
Petab 1, orbicular, 2Jy-7 mm long, rose to 0am*
rolotired. Stamens 8 or rarely -I: lilumen is ± "' " » "
lonp; anthers borne well above the sepals- Si
4-5 mm ion p. Capsules globose to clonjjme-ulofco**"'
•15-5 mm long and broad, ± equal lo and included i"
the sepal tube. Seeds ± globose, concave i i d
rounded on the back. ± 0.5 mm b
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J-te, 258, Ammannia senegaknsis: a, flowering shoot (1 cm);
b> inflorescence (2 mm); c, sepals (0.5 mm); d, seed
(°.25 mm); e, fruit (0.5 mm).

Annual. In low-lying moist areas, edges of tanks,
marshes and rice fields.

I© Hel|. S and SE Asia: Bur, Cey, Ind: Ap, Kt, Tn.

Ammannia smegalewis Lamarck: Fig. 258
Stems 10-30 cm tall, erect or suberect, simple or

sparsely branched, square in transverse section. Leaf
blades sublinear to oblanceolate, 5-30 mm long and
1-6 mm wide, base auriculate-cordate to subcordate
or rarely gradually narrowed, tip acme or obtuse.
Cymes axillary, compact, globose, subsessile*. pedun-
cles 1-4 mm Jong. Flowers 3-7 (-15) in axillary
cymes; pedicels (0.5-) 1-1.5 mm mm long. Sepal tube
broadly campanulate, becoming globose in fruit.
1-1.25 mm long, with 8 longitudinal ribs; sepal lobes
4, deltate, ± 1 mm long; sepal appendages liorn-like
ln bud or absent. Petals 4, obovate, up to + 1 mm
lorig- Stamens 4, inserted at the middle of the sepal
tube. Styles minute. Fruits bright red to purple.
Capsules globose, + 1.7-2.5 mm in diameter, partly
e*erted from the sepal tube. Seeds ± globose,
flattened on 1 side, ± 0.4 mm long, rather rough on
tr"e curved part.

Annual. In wet or regularly inundated places in
a places.

|O He!}. Warm and tropical Africa, naturalized in
Europe and India, apparently confined lo the Pune
and Satara Districts, discovered in 1895 persisting until
at least 1948: <Ind: <Mh 1895.

Ammannia verticillata (Ardino) Lamarck [A. salicifolia

Monti]: Fig. 259
Stems 10-30 (-50) cm tall, sparsely branched, square

in transverse section, with wings on the angles, not
swollen when growing in water. Leaves linear to lanceo-
late or elliptical, (8-) 15-35 mm long, (2.5-) 4-17 mm
wide, scabrid, base of upper leaves usually rounded,
apex acute. Cymes lax, sessile or nearly so; pedicels
0,5-3 mm long. Sepal tube 4-angled, 2-2.5 mm long,
scabrid; sepal lobes 4, tooih-like; sepal appendages
usually longer than the sepal lobes or obscure. Petals 4,
minute or absent. Stamens 4. Fruits remaining enclosed
in the sepal tube. Styles 0-0.25 mm long. Capsules
globose, 0.5-1 mm in diameter, shorter than the sepal
tube. Seeds ± globose with 1 side flattened, ±3.5 mm
long, rather rough on the curved part.

Annual. Wet and marshy places, river banks, some-
times standing in temporary water and rice fields.
Flowering and fruiting from July to October. It does
not occur in India; published reports are misidentified

FIG. 259. Ammannia verticUUtta: a. flowering shout with hairs
omitted (1 cm); b, flowering node (2 nun) with transverse
section of the stem (inset); c, seed (0.25 mm); d, sepals
(1 mm).
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Ammannia batrifrra (which ha* glabrous leaves and
st-pals and lacks sepal appendages) 01 misidcmificd
S'titufti fmatmta {which has large bracteotw).

j© HeJ|- O?ntral and SIC Asia absent in Jndia bui
present in Sind (Pakistan), nauirali/ed in S Europe I'ak-

: 50 species: tropical to warm regions of the
, most in Alrica

Sis IDS 4-angled or so me times inflated and abnosi
leafless, leaves opposte, rarely w hurled or alternate,
>c.*ile. lintMi1 to Cfl&X£. Flowers in sessile or siatkcd axil-
lary or terminal, many-Jtowcred, brqcCcste heads or
rarely solitary. Sepal tube campanaJate to unxhaped
or semUglobtise; sepal lobes 4-8, with or without
appendages Petals 0-8, corrugated in bud. Siemens
A-TS. Ovary 2- to Mocular, sepuun complete and thwe-
lorxr continuous with the sryle: slyle VBtythem t«i longer
thiiii the Wary; stigma capitate. Capsules opening with
a ltd. iatcr bnegulfui) hckm. Seeds nuincroiis.

Annual or perennial. PoIBnstcd In bosecta or autoga-
mous, The diMcminuIes are sticky wttls, probably dis-
persed by animals and in mud. Some gre cuhivjud For
decoration.

1. Leaves cordate and siibainplexkaLil at ihe base:
[H'lals absent N. brwipes

1. Leaves at.ieniiate at the IKLW: petals pink, suborbin]-
lar or very rarely ebseni N. prmtrata

Nesaea brcvipvs Koehne [Avimaimia cordate Wight et
Amoul: Fig. 260

Sums *n< i 9~4() cm Uill or protuinl>enl and rctoiitig
below, simple or sparingly branched. LeafbJades elli|>
ii(ak>blarKeolatr ir> oblong, (1-) 2-3,5 cm bmgj
(0.2&-) 0.8-1 cm wide, cordate to siibamplexicaul ;tt

base., olmise or subacute. at the apex. Cyrnc-s I- to
. Flowers subsessile; bracieoles ± iis long a.s

(he sepals. Sepal Cube brOftdfy bt'lUliajwd, ± 2 mm
long, glabrotu, lotiginidin^Uy iibbed: wpal loijes 4 (5),
up to L5 mm Long, pinkish; Mpa] appendages uliaie.
Stamens 4 (5>, ± 1.5 mm long. Petals minute or absent
Stylo up to 0.5 mm long. Capsules globose, t.5-2 mm
long, red. Seeds 3t3-4O, ovnid, ± 0,2 mm long.

Anntial. In swainp*. ^asonally lioo<ied phue*, along
river bariki and on wet soil.

|O He\J. Perha]» c title mit it> iht- (ndsut sabcotiti-
nent; »?Bitn. »?Cey, •rdid: Ap, Clj, Co, Kl. Si, Lk, Mp,
Or, Pj, Rj, Tn, Up, Wb. 0-1000 m,

Nesaea prottrata (F. Maittfllon ex Iliilwyn) Suresh
[N. itimrolaJa {Heyne ex C B. Clarke) Kochne]; Fig. 260

Stems erect or decumbent, 6-25 cm tall. Leaf blades
linear-lanceolate to oblanceolaie or oblong, 0.7-S.5 cm
long, 2-11 mm wirtc, glabrous or hairy. Cymes sessile or

nearly so. 1- io l o w e r e d . Bowers sessile or nearly so:
bracicolcs lanreolaie io almost oblong, as long or longer
diari the sepals. Sepal mbe l^ll-sbaped, 4- (5)-angutaj\
2.5-3 mm lon^. gbthrom ea hairy, wp;il U>t*s \ t^l, '•**
long or siionei ih.m the tnhr: «-jml npjw-ndages shorter
or longer iJutn ihr \<Am. iwuilh- %»uh haJt1" at the vij>!><
Petal! A tj\, atommt to wborbirubr. ± halt 811<iBg M o r

-shorter irum the *ep»l k>bc*, pink »« tKI&f absent.
Stameiw 4 [5). Stigma R«Be or nrarh «•- GajpSUte
glolKise or neaiK vi. • U mm in rJLintt-U't. Seeds 3&-̂ ()>
giobose, Huttertrd i>r ttmr.ivi- un one side. 0,4-0,") nun
long, brown In reddish-brown.sbinwwbat lough.

Annual or [H'rcnnial. Not confined DO wetlands bOT
sometimes fouit<i in wci Uw-lying are;w, hunta «d pond*
along streams and in fallow rice fields. It is wpeiffidalij
like Ammattnia tmtuffleta but is easily diMinguislicd bj
the bracteoles which are almost as long *a the sepals

KG) Hcl|. India. Sri Unka arid Australia: C
Ap, Kl, Kt. l.k, Rj, [n . l 'p .

Rotala [Amrlrtia]: 46 species: almost cosrnopoliwn
Stems erect, ascending, creeping or floating, l

t>p|jmuc. whoTteu or vaTcly alxcmaie, sessile or s
pctiolate. eapffiarj to linear or juborbicubi-

FIG. 260. Nt$ai» hmtfMK, ii, Itnwtfrinj; sluuft (2 on). -V.
\ralar. h, two flowering nodes (2 jnm); c. ,«ed (W,SJi> OO0)i
d. Jruit {Q.f> mm); t, itme Uowtrring shoou (1 tm).
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to cordate at the base. Flowers radially symmetrical,
often inconspicuous, sometimes cleistogamous, usually
solitary in leaf axils, sometimes terminally congested
•nto spikes. Sepal tube campanulate to urn-shaped or
globose in fruit; sepal lobes (3) 4 {-6), with or without
appendages. Petals 0-6, minute or large and showy.
Stamens (1-J 4 (-6). Ovary 2- to 4-locular, without a
disk at the base; style very short or long (some distylic);
stigma capitate. Capsule dehiscing by 2-4 valves; each
valve with fine horizontal lines. Seeds numerous or
few, 0.3-0.6 (-1.5) mm long.

Annual or perennial. Pollinated by insects or autoga-
mous; some species distylic. The disseminules are seeds
which are sticky when wet; dispersed by adhesion to
animals (mostly birds) or in mud. Some are weeds in
nee fields and irrigation ditches, others cultivated for
decoration. Cook, C. D. K. A revision of the genus
Rotala. Boissiera 29: 1-156 (1979); Joseph, K. T. and
Sivarajan, V. V., Rotala Linn. (Lythraceae) in
Peninsular India. Proceedings of the Indian Academy
of Sciences (Plant Sciences) 99(3): 179-197 (1989).

i. Lower leaves alternate (upper leaves occasionally

^regularly arranged in clusters); upper bracts scale-

like, resembling bracteoles; stigmas 2-lobed
R. floribunda

L Lower and upper leaves decussate or whorled; bracts
not scale-like, not resembling bracteoles or bracteoles
absent; stigmas capitate, not 2-lobed

2. Leaves on lower part of the stem in whorls of 3 or
niore

3. Petals absent
4. Bracteoles leaf-like, partly or completely enclos-
ing the flower at an thesis, at least twice as long as
the sepals; sepal tube ± 1 mm long R. occultiflora

4. Bracteoles scarious, linear, not enclosing the
flower at anthesis, rarely exceeding the sepals;
sepal tube 0.5-0.7 mm long R- mexicana

3. Petals present
5. Sepal tube at anthesis urn-shaped (constricted
just below or at the mouth), ± 2 mm long; sepals,
petals and stamens 3 or very rarely 4; leaves in
whorls of 4-8 (-10) &• vertidllaris

5. Sepal tube at anthesis campanulate (widest at
the mouth), 0.7-1.5 mm long; sepals, petals and
stamens 4; leaves in whorls of 7-20 or more

6. Petals rather insignificant, white, up to 0.8 mm
long, shorter than the sepal lobes; anthers
inserted level with the point of attachment of
the petals; nectar scales not Iobed R- cookii

6. Petals showy, pink or white, ± 2.5 mm long,
much longer than the sepal lobes; anthers
inserted below the middle of the sepal tube;
nectar scales 2-lobed R- wallichii

2. Leaves on lower part of stem in decussate pairs

(rarely in whorls of 3 at the tips)
7. Stipule-like outgrowths present on the nodes bet-
ween the leaves or bracts: sepals, petals and stamens 6

R. hexandra

7. Stipule-like outgrowths absent; sepals and petals 5,

4 or 3; stamens 1-5

8. Petals pinnately divided into linear segments
(petals 2-3 mm long) R.fimbriata

8. Petals entire or Iobed, not pinnately divided or
absent

9. Bracteoles absent; dwarf, mat-forming plants

with creeping stems R- simpliciuscula

9. Bracteoles 2; dwarf or not, stems erect above,

not mat-forming
10. Appendages present between the sepal lobes

11. Seeds bright red; sepal lobes 3, 4 or rarely
5, bright red R- malampuzhensis

11. Seeds yellow or brown; sepal lobes 4 or 5,
green to pink or brown

12. Sepal lobes 4
13. Leaves and bracts broadly ovate-
cordate; sepal lobes acutely triangular,
much longer than wide; sepal appendages
± 1 mm long, apiculate R. illecebroides

13. Leaves and bracts linear to orbicular,
never cordate; sepal lobes shallowly tri-
angular, much wider than long; sepal appe-
ndages not more than 0.25 mm long,
obtuse R- ritchiei

12. Sepal lobes 5
14. Bracteoles longer than the total sepals
(tube, lobes and appendages), with a mid
rib; style at least 0.5 mm long, petals
obovate, flowering branches compact, sepal
lobes sharply triangular R. densiftvra

14. Bracteoles equal to or shorter than the
sepal tube, without a midrib; style not more
than 0.25 mm long, petals elliptical,
flowering branches lax, sepal lobes shal-
lowly triangular R- rosea

10. Appendages between the sepal lobes absent
15. Sepal tube constricted above (urn-shaped);
capsule valves induplicate (flowers in remote
inflorescences, sepal lobes 4, stamens 2,
capsule valves 4) R. serpyllifolia

15. Sepal tube not constricted above (campan-
ulate); capsule valves not induplicate

16. Leaves and sepal lobes with a cartilagi-
nous margin; capsules opening by 2 valves

17. Flowers distinctly stalked; anthers borne
above the petals; petals showy, exceeding
the sepal lobes (NE India and Myanmar)

R. subrotunda
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17, Flowers sessile or subsessile; anther* included
within the sepals; petals insignificant, shorter than
the sepal lobes (widespread) ILindita

16. l-eaves and sepal lobes without a cartilaginous
margin; capsules opening by 3 or 4 valves

18. Capsules opening by 4 valves; floral brads dis-
tinctly different from the foliage leaves; inflores-
cences remote, distinctly separated from ihc
vegetiuivr part

19- Anthers and stigmas included within the sepals;
bracts longer than wide, ± remote in fruit; bracte-
ote.i ± as long as the sepal tube; stigmas discoid

R. rofundifotia
19. Anthers and stigmas exerted beyond the sepals;
bracts wider than long, imbricate in fruit; bracte-
oles half or less as long as ilitt sepal tube; stigmas
minutely capitate & macrandra

18. Capsules opening by '.\ valves; floral bracts leaf-
Itkc. at least at base of inflorescence; inflorescence
continuous with the vegetative part

20. Bracteoles leai-likc, parity or completely «?n< I- »
tug the flower at an thesis, at least twice as Song an
\\\c Mower R. <*cculrifltwa
20. Bractcoles scarious, linear, not enclosing the
flower at anthesis, not more than twice as long as
the flower

21. Sepal lobes 5
22. Petals absent; sepals not, exceeding 0.75 mm
long R. mexicana
22. Petals present; sepals al leas! 1 mm long

23. CgfMolc not exceeding the sepals; bractC-
btes longer than the sepals R. dmsifltjra
23. Capsule exceeding the sepals: bracteolcs
± as long ;is the M-pal tube

24. Petals suborbicular and clawed. ± 0.5 mm
long: stigma 0:25-0.5 mm long; seeds ± 0.5
mm long, brown (Kerala, Ranntn District)

/{. matatmrica
24. Peials ovate to rhomboid, cuncaic, rudi-
raentaiy or up to 0.25 mm long; siigin,Labsent
or up (o 0.25 mm long; seeds (J.5W).3.r> mm
long, yeUowtsh (widespread) fi. ro*«t

21. Sepal lobes 4 or S
25. Sepal Lobes 4

26. Petals absent; hracleoles at least half as
long as uV stj.;il rul>e; sepal tube not exceed-
ing 0,7-5 nun Itmg ii. mexkana
26. Cciuls present, xs long <>r longei ilusn the
sepal 1<IIK s; bracteolcs not more than onc-
quaiter as long as the sepal tube; sc.pat tube
1-1.5 mm long

27, tjtpstik- included within the sepal tube;
slyle 1-1.5 mm long {NE India) R. cantata

27. Capsule exerted beyond the sepal tube; style
mettlary or up to 0.1 mm long (Nepal) R- '

25. Sepal lobes 3
28. Capsule included within tbji sepal tube; petal*
absent R- mexn^na

28. Capsule exerted beyond the sepal tube; petals
. . •_ . . . . i .

Rotate atokii K, T.Joseph ei V, V. Sfaflgftn [R-
witiiiK. T,Joseph et V, v. Sivarajan]: Fig. 261

Stems creeping and. branched below, erect or
floating and usuallv simple above, up to 50 rm or roOrt
long. Leaves in whorls of 7-12; submerged leaves capil-
lary, up to 15 mm long, at tip mfcrosr<ipieatly bifid:
aerial leave* linear. TMimni long, in whorls of 7 -1-
<± the same number as the submerged leaves),

a i

Fto. 261. Ihutla twAifi A. downing sliuot (2 em): b, "lW<"r Ml

loagitudbu] MTiicm ( l in tm) ;c , Bower with (wf1 bi-.tfteal(;*
ll mm), ft. nmlttUt, ti, brad and (lotto Brwo ilu: main a"'s

{I ran)] eT bract and flower from a lateral branch (I m t l l l ;

I, Muurr wiih ttfaCtBole (1 turn););, flown rtisifttton (1 ">"')•
a. itn^fipm b, Bower (I mmy, i. Bower ifii»«tlon (I mm);
j, [lowering shooi [1 em).
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rowed at the base, minutely bifid at the tip. Floral
bracts like foliage leaves; bracteoles capillary, up 10
0.5 mm long. Flowers monomorphic, cleistogamous or
chasmogamous, sessile. Sepal tube campanulate, mem-
branous, translucent, 0.7-1 mm long, splitting and dis-
integrating as the fruit ripens; sepal lobes 4, deltate,
0.5 mm long, pink; sepal appendages absent. Petals 4,
obovate, pale pink, up to 0.8 mm long. Stamens 4,
inserted on the lower half of the sepal tube; anthers
borne level with the base of the petals. Nectar scales
entire. Style no more than 0.25 mm long. Capsule
globose, ± 1.2 mm in diameter, opening by 2 valves.
Seeds 4-8, semi-ellipsoid, ± 0.5 mm long, brown.

Annual. In coastal wetlands and flooded paddy
fields. Flowering during and shortly after the rainy
season. It is locally abundant, found growing with
other aquatic annuals such as Limnopoa vieeboldii,
Wiesneria triandra, Nymphoides indica and Hydrilta veriidl-

la-ta. The description above is based on plants and
differs slightly from the type description. Rotala vasude-
vanii is based on a single collection from Kerala,
AJwaye. It seems to be no more than a somewhat small-
flowered R. cookii, it has monomorphic leaves but this
<s likely to be environmentally induced; it is not a con-
vincingly distinct species.

IQ Vit(Ten)}. Endemic to SW India: *Ind: Kl
Jul-Nov (Ernakulam and Malappuram Districts).

cordata Koehne [R. diversifolia Koehne]: Fig. 261
Superficially like R, densiflora but stems with white

wings running directly onto the margins of the leaves;
bracteoles minute and very much shorter than the
sepals; flowers constantly 4-merous; sepals without
aPpendages; sepal lobes usually minutely serrate; styles
J—1.5 mm long; stigmas exerted.

Annual or perhaps sometimes perennial. In wet
places.

)? Ten/Hyp?}. From NE India and E Nepal
through tropical SE Asia to Irian Barat: Ban, Bur, Ind,
Nep: Bh, Or, Sk, Wb.

densiflora (Roth ex Roemer et Schultes)
Koehne; Fig. 261

Stems erect, sometimes creeping below, up to 40 cm
or more long, 4-angled, 4-winged, usually branched or
sometimes simple. Leaves decussate below, sometimes
m whorls of 4 above, very variable in shape and size
(even on a single plant), linear-lanceolate to ovate or
oblong, 2-35 mm long, base obtuse to cordate, tips
acute or acuminate. Flora] bracts almost dimorphic: on
main stem and lower branches like foliage leaves, on
branches above bract-like and scarcely exceeding the
flowers; bracteoles longer than the sepals, with distinct

midribs. Flowers monomorphic, sessile. Sepal tube
campanulate, ± I mm long; sepal lobes 5 or rarely 4,
triangular to shallowly triangular, ± 0.5 mm long; sepal
appendages linear or capillary, as long or up to 2 times
longer than the sepal lobes or very rarely rudimentary.
Petals 5 or rarely 4, bright pink or rarely white,
0.5-1 mm long, at least as long as the sepal lobes.
Stamens 5 or rarely less, inserted on the lower half
of the sepal tube; anthers borne level with the
sepal lobes. Style 0.5-1 mm long. Capsule as long as
the sepal tube, opening by 3 valves. Seeds ± 0.5 mm
long.

Annual. In shallow water at the edges of tanks and
ditches, in floating mats of vegetation, in marshes and
in rice fields. It is a rather attractive plant with showy
pink petals.

[O Ten/Hyp|. From the Pamirs through northern
Pakistan and northern India to Assam, absent from the
N Indian Plain but widespread in Peninsular India,
extending to Sri Lanka and Northern Australia, natural-
ized in N Italy: Ban, Bur? Cey, Ind, Nep? Pak: Ap, As,
Bh, Go, Hpjk, Kl, Kt, Mh, Mn, Mp, Or, Rj, Tn, Up, Wb.

Rotala fimbriata Wight: Fig. 262
Stems erect, sometimes creeping below, up to

± 50 cm long, weakly 4-angled. Leaves decussate, lance-
olate to oblong, 1-3 cm long, tips obtuse; lower leaves
cuneate to cordate at base; upper leaves cordate to
auriculate at base. Floral bracts like upper leaves,
usually somewhat auriculate at base; bracteoles acute
triangular to subulate, rarely more than 1 mm long.
Flowers monomorphic, sessile. Sepal tube campanu-
late, 2-2.5 mm long; sepal lobes 5 or rarely 6, deltate,
+ 0.5 mm long; sepal appendages absent. Petals 5 or
rarely 6, bright pink, pinnately divided into linear seg-
ments, 2-3 mm long. Stamens 5 or rarely 6, inserted at
the base of the sepal tube; anthers exerted, borne level
with the stigma. Style ± 2 mm long. Capsule elongate-
ellipsoid, ± 3 mm long, opening by 3 valves: Seeds
semi-ellipsoidal, ± 1.5 mm long.

Annual. In shallow water in ponds, temporary pools
or in marshes. An attractive plant with showy flowers.

|O Hyp/Ten). Endemic to S India: *Ind: Ap, Go, Kt,
Tn.

Rotalafloribunda (Wight) Koehne: Fig. 262
Stems shortly creeping at base, erect above, up to

40 cm long, slender, branched towards the tips. Leaves
alternate, opposite or in clusters (on the same plant);
submerged leaves linear, up to 50 mm long and 2 mm
wide, flaccid; aerial leaves linear to lanceolate, rarely
more than 5 mm long and 0.5 mm wide, rigid and
somewhat ericoid in appearance, at base cuneate to
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FlC. 262. FtoMln fimbriattr. a, brjcl with flower (5 cm):
b, SIJMGZ with bratteole (1 mm); r. Mower (iisscciinn (I mm);
A, fruit <1 mm). W. finnbuntitr. v, flownririK shoot {3 tun;
t. ihmm Bower mih bract and btsriculc () mm); g, pin
TJuwct diucciiaa (1 mm).

;mi ifiilaic. at lips acute. Floral biacts at base «1 inllorts-
cenee teaf-like, at tips hi-xu-teolr-iik.r; hraneok's linear to

e, rclatiwly thick, up t o 3 mm long. Plowftn in
, lerminal, ± rcmutr. globose racrme*. dimorphic,

iylit. subwvtile or with .in up to I ~> mm king
pttlittL St'|ttiJ lube rlong-Jir^raiupamu./ _ itnti Imiy.
sepal lobes 4. dt-ltatc. ± 0.5 nun long: xfnl appendages
ab.SeiH. IVUK 4. Otowi. Utt^hi t u « . obw-jtc, 1-1.5 mm
long. Stamen* 4, in-wnrtl on the limrr third "f the strpal
lube; filamrnls cithtrr 1 ] mm or t A mm tofl^; anthers
cither mcludct! or exerted and borne jbuvt: the- pet;i!s.
Stylt- cither ± 0,,T mm or ± S.3 mm long: siigtnits deepij
*2'lobed- Capsule ovoid to ellipsoidal, opening by
2 valves; seeds si-mi-t llipsoidal, ± 0.4 mm long.

Perennial or perhaps also annual. It grows in dense
patches on rocks and in small rock pools. It is very
attractive, flowering in Urcembrr and January: it i*
called Mahabaleshwar heather. Ii is remarkable for its

I.
combination of aquatic and xerophytic characters, u

shows relationships to ihe Asiatic species R, istUB&ffiW

and to the E African species ft, nrpiftu.

|0? Vit/Hyp 11-I,:-1, Endcmk to W India: *Ind: Mh

(Maria Uueshw; IF J.± 1500 m,

Rotala fwxandra Walltch ex Koehne: Fig, 263
Stems erect, sometimes creeping below, up to 40 ciu

or more long, sharply 4-angled to i-winged. I.C.IM1'

dcciLssate, sessile, lanceolate to oblong, 1-3 cm long,
base obtuse it) cordate or anricuiate, tips obtuse, wiih
MipuMike appendages on the nodes near ilie leiiriwi*'*'
up to 2 nun long, similar but smaller structures on tin-
nodes between the leaf pans. Flonil bracts ICafffl**
brac«jcolcs scaiioni, linear, not more thnn 1 mm long; a
second pair of small bxactcotas sometimes found in ihc
axiLs o!'micrtial bracteotes. Fli>wers proVmbly inononior-
phic, shortly pediedkuc, nFlcn cltistogamous. Sepal tuhe
i:ani|>;i)ii(liitc, ± l2 mm IOIIR; sepal lobes 6, sbailowly trian-
u.ul:ir, ± U.5 mm long; sepal appeiuiages nhwiil. Petal* 6*
obovate to oblanceolate, ±1 mm long, usually with BltttB

Fit. 863. iiutoln hrxanAnz a, node with otic HoWf r (5 dim)-
b. node wiih (wo flowers showing stipcls (S inmi; c. flower
wiih bmcteole and wo l»T«alcis (I mm); d. lluwt-t di«eitio11

(1 mm). Ii. ifiutrotfK C, b»Ct (1 innil; t. flnwt-r with br-« if
ole (1 mm); ^. tlowtr dissrclinn \\ mm); h. iS
capsule 0 mm).
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margins. Stamens 6, inserted near the base or the sepal
mbc; anthers exerted. Style ± 2 mm long- Capsule .-iul>-
B^bose. ±23 mm lonp. apparently breaking up at matu-
rity. Seeds seini-pyrilorm* O.tM mm long.

Annual or perhaps sometimes perennial. In shallow

water and in marshes.
( 0 / ( 0 ) ? Ten). SE Asia, from Myanmar io jav...

China and the Philippines: Bur- The report far Kerala
in Copal (1990) must !x- a mistake.

Rotala iltecebroidet (Arnoti ex C B. Clarke) Koehne
lUjysonii Bkmer ft Hallbrrgl: Fig. 263

Stems erect, sometimes creeping below, up W 10 rm
long, Wangled W 4-winged. leaves decussate, sessile,
regularly spaced nlong flie stem and vm constant iti
shape and size, often red above, broadly orate-cordate,
* 4 mm lung and S mm wide, bwc semi-aniplexk-aul, -it
lips acute. Floral bracts leaf-like; bracteok-s whitish,
linear, equal to or logger than the sepal tube. Flowers
monomorphic, SMSik. Sepal lube, campanula!*:.
± 1 mm long, whitish; sepal lobe* -I, acutely triangular,
± 1 mm long; sepal appendages 4. linear, ± a* long as
*cpal lobe*, Ipreadillg to bud. Petals minute or absent-
Stamens 4 or rarely less, inserted on (he upper haii of
(he sepul tube; anthers htfeue level with th«- top of the
sepal tube. Style very shorL Capsule gjobosc, ± 1 mm in
diamciei", opening by 4 or rarely 3 valves. Scuds scini-
«*llij>soidal, ±0.S trim long.

Annual, Terrestrial or amphibious, in marshes, on
wet rocks, beside streams, in springs and wcj flmhe*.
Rajagopal, T, and Ramayy»f N. tb*»l« itltcrlrroidrs — a
little known flowering plant from India. Current
Science 37: 386-388 (1968).

10 Te-n/Hel). Endemic to Peninsular Indta: *Ind:
Aiif Ap. Ki.Mp. Tn.

ftotala indica (Wilideno^) Korhiu1 {Ammmnia nana
Roxburgh, Ammnnmti refii-ns Rottler ex Martius,
Aimdaia polfdactya Waffieh ex Wrtght et Anton, Anvtftw
uUghwsa \\u\uu\, R. gndamanaisis S. P. Malhew el
P, Lakshminanisijithati |: Fig. B(M

Slctns erect or decumbent, usually I, 2 or more
times branched, occasionally simple; erect flowering
shoois 4-40 (-86) cm long, weakty 4-augled or terete,
When old aomewhai woody. Lea\es do< ussiiic-. obovatc
I* spaihulatc-oblong. suborhicular or narrowly
oblong, 4-20 nun long, tips acute or obtuse, baae
cttneate to obtuse or somewhat cordate; leaf margins
cartilagtnoUil (distinct on dried leave*}- Floral bracts
polymorphic: leaf-like on main axes, scale-like on

lateral bramlus; btracteolea linear to lanceolate,
2.2$ mm long, usually aboui as long -is (he iepal

tube. Rowers cither solitary in leaf <ix\\> or in spike-
like lateral branches. Sepal tube tampamihue. angled

Re. 264- Ratal* bufimi a. unbranejit-d Qowering plain
(I am): b, branched infloirestmn« (i cm); c, floww with

teqie (] mm); d. Uowcr djswcdoo (1 mm); c. llom-i
long wpd b * « (1 mm): F, Bowor with short sopal lobes

(I mm).

on the nerves. 1.5-2.25 mm long; sepal lobes 4,
deltaW to BCUtely triangular, 0.5-1.5 mm long; sepal
appendages absent. Petals 4. pcrstMenl. linear to nar-
rowly ovaic, less than half as long as the sepal lobes or
minute and rudimentary. Stamens 4, reaching the
mouth of the sepal lube or somewhat shorter. Style
0.&-1 mm long. Capsule ellipsoidal. ± 1 mm !ong,
opening by 2 valves. Seeds almost hemispherical.
0.3-0.4 mm long.

Annual, pet haps sometimes persisting in perma-
nently wtt places, Common, found in a wide variety of
wet Imhiiats. It is ^ very SUOOettfid weed of rice fields
but is not really iiarmi'ul. I have not seen material of
R. atuufaBWanufcta! from the original dcsci ipuon and
ilIuMrations — the 'sepal appendages" are probably
rudimemary petals — t can fad no character to distm-
j^iiish i( from fi- mdieo.

[G/(O)?Tcn/(llvp>}. C^niral, .southern and eastern
Asia, extending northwards to Korea ajid snuthwards
to Sri Lanka, nattirali/ed in tropical Africa, Europe
and N America: Ban. Bhu. Bun Cey, Ind. Nep, 1'ak: An.
Ap, As, Bh, Go. Hr.Jk. Kl. Kt. Mff, Mb. Mn, Mp. Mi.
Or, Pj. Rj. Sk. In, Up, Wb.
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FIG. 265. Rotate mamtttthv: a. flowering shoot (1 cm); b.
(I nnn); c. flower with bnteteote (1 mm); d. flower

11 mm);c, .iiibnuTfpKl shoot {1 cm).

Rotnla marramim KIK-IIIIC: Fig.
L.ikc It Totunriifotia but inflorescence tt-triaining

compact in fniil (Mem not visible Ijclween the (lowers);
bracteoles ± 0.:> mm long, ± half as long as the sepal
tube; filamenis ±4 mm Tong; anthers exceeding ilit-
\rp;il babtt Uld peials; style ± 3.:> mm long; stigma
mtoutely ("ipiiare and «-arceK wid<-i thitti thi- sivlc.

Pefenniaj at sometimes annual. Ii is essentially a
speciesi of COaSt&l wetlajids. It is a coitimon plant found
in streams, latinmis. temporary pond) antl Noodc-d
paddy fields. VVlien submerged lhe leaves aie vciy ihin
and palt- green to pink OS red. It Howeri AS the ivater
ii-i ed<& Ii is cullivatcd as a deroraiivt* ;U[ii.iriimi plant
but is usually sold under the name Hotaia rotuntiifotin.
Ben!. R. fiolnia marrattdra Kneltiie. Anuarien- und
Terrarien-/.eiij(chnfi!i!5(D): 198-201 {Vri2).

\{O) ViiyH>-p|. Endemic to S India: • Ind: Kl. Kt. Tn.
September-January. Near sea level.

Rotala matabarica A. K. Pradeirp, K. T.Joseph tl \'. \".
Sivarajan; Fig. 2lifi

Like /?. m<iltitn}/iid\f>n,ii but lilcms 4-anglrd t<i
t-winged. wilh longer iniemodes: leaves DSTtORBF and
prominently binnirronate at the ii|•. flowers 5-mcrotis;

I VFHRACEAE

petals orbicular U> suborbicutar. ± 0.5 mm long, ciawed
ui ihr base: sligma 0.25-Q.h nun long; seeds ± 0.5 mm
long, brown. Differs from ft roam and R. drttiiflora ty
tat king sepal apjjendages. but having prominent
nectar stales and bimiicronate leaves.

Short-lived annual. Found in seasonally wet plates,
tl flowers shortly after ihe onset <if ihr monsoon.

|O Ten|. Endemic to -SW India: •Ind: Kl (Kanniir
Districl}. J u ly-N o vein be r.

Rotala malampvahoKts R. Vasndevan Nair ex C. D.
Cook: Rg. 266

Like ft. mtw bul flowers S-, •!- or rarely i
sepals bright redj tecdjf bright r(;d, ± 0.6 mm long.

It ofieo grows intenmngtcd wiib II, rosca, in the
ii may bt' distinguished li>- it> mttt-d liabii, smaller arid
narrower leaves and the itUCDM rod of i« sepa's a n "
capsules.

.Short-lived annual, Ii is OOittnKm and ufU*n i
iti HofKled rice fields, temporary pools, beside
and in wet potkeu in rnck-s; oitcti rnnniiiK a dt-nse
1( (towers vvirli'm two weeks of tbr onsei

Fie. 266. Hiitaht mnialmrinr. a, Howerinjj plum [1 cm); b. bncl
(! Mini); C, I lower tliwuTtiim (1 mm); d. Imil with biacteflfc
('1.5 mm). H. nwtamfnizhfn'its: *, hrart wilh rwn HowtT l'l|fl"
(t miii): f. rniit with bracteote (I mm); g, Flomt
i 1 mm).



I.VTHRACEAE

bin sometimes cxcricd. Style up to 0.3 mm lung,
k glolwiw, openiug by 3 ar rarely 2 valves. Seeds

08

inrrirana: a, HQWRflrfng plant (ft rnm); b, bract
<I mm); c, fkwcr wiili wn bacteofo (O.!> mra>; (I. IlimrrdLv
*«tbn (0.5 mm), ft tKcvUifltmc. c. flowering plant f3 nun);
T bi-ari (tt.ft tl,N|)L j, ) flower with two bracieulcs (u.B tnm>;
h. RCKKI dttMctkm [0.5 nun).

O Ten). Endemic ID SW India, between 9° N and
N: i lnd; KLJiJy-Sepcmbcr.

wi«n"o3fia ChamiKsu ct Schlechccndal [H. pygmata
(S. Kurz) Rajagopal ct Karriayya. Htoftiatpuna mhtutifttmi
v- K. lliijra, p. Daniel ct L>. 1'hilrox — originally
described in ihe ScraphuJarUceae): Fig, 2<i"

Stems branched or simple, creeping, ascending,
or floating, often nift- or turf farming. Ix-nves ai

uf ihc sttrm in whorls nf 3-8, sometime* decimate
ej mbmerged leaves linear, up to 15 mm long bui
ll le\s, r;ut')y inure than l>,?> nnn wklr: :UTUI

e* linear to lance*>l;iu- or ovate, up to 10 mm long
WM usually teas, Floral bracts either teaf4iko or ovate to
"''*!>;<tukito and sontowluu tti/Utctl bebmr; bractcoles
linear, K»newhai variable htii usimily ± #-* long £$ the
^piil tubt, Flowers solitary, sessile, often <:lcisioga-
rnous. Sepal tube lemtglobote, 0-5-0.75 auu long, red
Dr pink; sepiil lobes (3) 4 (S-), iviticily deltBtc to triat^U1

' f 0.25-0.5 nun lone; wpx\ ajiptndagrs absent Pt-uts
. Stamens 1—4, usually included within ihe sepal

v found tit shallow waet <>r on wet
mud following i.iiu. It is samelinies very sbon-livt-d
ajid t:in compirie it* gctlrrdlive hisiory in Irss than a
rnontli. It pusses ihi- iiiy period as seed.

|G Vtt/Tcn|. Tropica! and Worm parts of the world
but absent from ihe C'ongn Basin. NE Africa, Arabia
and the Pacifix- Islands: Ban. Rtir, liut: Ap, As, Bh, Klt
Kt.Mp.Oi.Rj.sk, Up.

Rotnla <nvullijiara K(K.-liiic: Fig. 267
Differs from all other ftotata species in having large,

leaf-like bracteofae tliat partly enclose the Dower,
It bias the habir of ft, lUXtAattd but mav be disthb

guished by sepal tub* slightly cojutticted ai t\w mouth,
transparent; sepal lobes consistently 5, not spreading
at anthests; capstilus ellipsoidal, somi-whai longer than
the «*pais.

tnconspEcupaa annual Found in marshes ;mri tem-
porary wei platrs. Mif h ;LS ihi; margins of pnnls and
streams. Mosily fouiul along die ttmst. some times in
brarliish water.

[O Vii/Tenl- SW India and M Australia: iud: Gtt, Kl.
Ki, Mh.

ritchiei (C B. Clarke) Koelme; Fig. 268
Strms creeping or Moating, usually simple above,

up IO 30 cm or more long. 1 .caves decLrwflle, st-ssilt:,
vcrv variable in fnrrn; slibTtiergef! leaves linear to
orbicular, up tu 3 cm lung bin ustiallv lc<;s. almost
Lranshicenl, green to rtd: at1 rial leaves r>bavatc to
orbkvhir. up to 1 cm long. Florid batCU likr fojjagf
leaves and exceeding ?he flowers; bracteoks subulate.
0.2-0.-1 mm k>ng. Flowers mnnomorpbic, disiimih
peditellate; pedicels in fruit 1-1.5 mm long. .Sepal
tube subLytitidrical. ± 2 mm long, pink when young;
sepal !obts 4. very shaHowly trlangubu (aliiuwi Hal in
fruitV, st'pal ;ipp<*tid;sgrs 4, ncule. aoniculi.it exceed-
ing the srp;i) lobes. PVIAL \. l.-ss than I mm long,
usually minuic and t:a(intotjs or rudimentary.
Stamens 4, Inserted in the lower half of the sepal
tube; anthers included within the sepal tube. Style
very short. Capsule dlip.iokUL up to S mm long,
opening by 4 nJvot Seeds semi-ellipsoidal, 0.3-0.8 mm
long, stratf-colourtd.

An ntial of p*-rhaps sf inu-iuncs ptjrcnntai. Most of the
plmnl >s subintrgc<l, onli liic Qowedug tips sirie emer-
gent, Flowering from August (O November, li is con*id-
ered to be vulnerable ;md It i minded in it if 'Red

' for India.
Hj-p/Tcn?]. Endcmir to SW fndia; •Ind: Kl. Ki,

\ lh .Tn.
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rice fields and around tanks. The size and form ol the
flowers and ihc habit are very variable. The yellow to
Mi aw colour of the seeds is characteristic.

JO Ten/(Hyp)}. S and SH Asia, extending in Japan
io 40° N: Ban, Bur, Oy, Ind: Apf As, Bh. Go, Kl, B .
Mh.Or.Pj. Rj.Tn. Up.Wb.

Fta. 258. Hsttata riidtUe. a. "rtibtnerKL-d \e&X (5 mm); b, bract
wi[h lltitrer (5 mm); r. BfBTOl witff hi.ulcole {1 mm):
d. fluwcT dt»*rciiun (I mn»). ft *««« c, flower hud with
brsKift- I I rimw; f, IMIIT (0.8 inin); g. flower disa*e:Lion
(OJ mm); h. flowering pUm (1 cm).

Rotala rosea (Poirel) C. D. K. Cook [R. pmtandm
(Roxburgh) Blatter el Hallberg, ft iepU^Halu (Blumr)
KoehneizTig. 268

Siems erect or sometimes creeping below, rarely
mort lltan :̂ t) cm long, simple or branched from
below, leaves decussate, linear-hinccolau' tOOVBie, lips
• >l'tuse or at:utet bast- cuneate or obtuw. Floral bracts
like Foliage leaves and exceeding the (lowers; biacie*
oles shoikT than the sepal tube, without a midrib.
Rowers monoinorphic, sessile. Sepal tube tampanu-
Ute: sepal lobes 5 or rarely 4, greenish or pinkish, shal-
lowly triangular, ± 0.2Fi mm long; sepal appendages
Subulate, longer ilian to .shorter than the sepal lobes or
sometimes rudimentary. Petals 5 or rarely 4 or rudi-
mentary, pink, distinctly longer than wide, ± 0.2a mm
long, as long or shorter than die sepal lobes. Stamens
5 or leas, included within the sepal tube. Slyle absent
or up lo 0.25 mm long. Gapsule about 1 times as long as
the sepal tube, opening by 3 valves. Seeds 0.3-0.35 mm
long, yclknv to siraw-coloiired-

Annual. Usually Found growing in shalluw wnter or
on wet mud. Common and often locally dominant in

Rotofa rotundtfolia (F. Hamilton ex Roxburgh)
Fig. 269

Stems branched ami somewhat woody below, creep-
ing or floating, up lo 40 cm or more long. LeW**
decussate or rarely in whorls of$, sessile or shortly p^'1*
ofcrte. rather variable: submerged leaves lineai' to orbic-
ular, up to 2 cm long, green IO grey, reft or purpl*?;
aerial leaves obovatc to orbicular, up to 2 cm long and
2.5 cm wide, green or occasionally red on die afcaw*'
surface-; leaf nerves distinct, pinnate, green or occasion-
ally red. Floral bram distinct from foliage leaves, ovatft
1—4 mm Jong; bracteoles. lintsir-lanceoiate, i equal to
the sepal tube in length, Flowers rrionotnorphic, subses-
silc; inflorescence a distinct, many-flowered, prdim*"'
late raceme: rdcemes (tense at early aniliesis
Ux in fruit (stem visible between nodes). Sepal

FIG. 269. Hotfita T»tiittdifolia: a, flowering shoot (1
b. bract (1 mm); c, Bcwci with bfactcotc (I mm); *!•
dissection (1 mm). H. m*flB L-, fiowcr hud wiih hm
(1 mm); f, (lower diwu-ctjon (1 tfltn); R, fmiitng ncxlt- (1
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pnUate, ± I mm long, with 4 rib-tike nerves; sepal
lobes 4, iriaiigittlar, up io I nun long; sepal appendages
ab«'tir, p t̂̂ s -1. obovjte, bright rose, i>-J times as long
*** die sepal tobot. StaUMUU -1: BtbmeQO inserted near

of Lhc sepjif iube, ± 1.5 mm long; anthers
within the sepal mbc. Style ± 1 mm long.

p liS mm in diameter, opening by 4 valves.

Sceda semi-ellipsoidal. ±0.5 mm long,
Perennial or [KThaps sometimes annual. It is found

growing submerged, partly floating, Ctneifnmt or tcr*
r o i i l in \vci places. It is mosiK found in motiiiuiin-

regions, reaching 2650 m in China,
Q)? Vit /Hyp/tTcn/ l*k ') | . -S and SE Asia, from

India lo Japan: Ban, Bhu, Bur. hid. Nep, Rafc Ap, Av
B " . JO, K(. Mh, Ain. Mp f Or, Pf, SJt( Up, Wb.

((.-. Hamilton ex D. Don) Hara \R.
. 369

nt«fl but Icatcs ctmeate in pbtusc ai the
I (never cordattt); petals arc smaller (tmi exceed-
Jnf> I mm long); style* vttry shun (± 0.1 nun !«tigh cap-
sules exceed the sepal lube.

Annual or pfirhapa soinc-times perennial. Wei places.
KG)? Ten/Hyp|. Lndcmic io Nepal: #Nrp (tun-

mftyilijhltu (Roth) Bicmckamp ffl. *m«« (Rolh)
l

rm creeping bcltnv and antediltng
axitlary shoots; erect flowering shoots up to

cm long, slender, terete, rod and shining- Leaves
i(e, when submerged I'm ear and deep reddish*
when aerial linear h> hvn.iilK nvate or even

orbiculaj at ba.<ie. 2-1.r> mm long, green, tips acute or
obtuse, base (iiiicinc. Flora) bracts green or tinged
^ith red, smaller than foliage leaves. mrelv exceeding
^ " i " t long, lanceolate to oblong; bracteolcs caducous,

ntrar-lain:cohue, ± 1.5 mm long, Flowers in dense.. ier-
nunaj. jit-duiiculatc. ipikc-Jike raceme^ raecwea up
tr) 35 mm | o r i g . Sepal lubi- urn-like, constricted a(
'he tnp, 2,5-3 nim long: sepaJ lobes -1, widdv ileltate,
* 0-5 mm long, iepal Appendages absent. Petiiis 4.
"rativ^ic, somewhai longer than the sepaJ lobes.
Stamens 4, Included within the sepal tube. Si vie
^ ' nim long. Capsule theater than the sepal tiibc,
opening by 2 valveit. Si-eds ± tl.7 mm long,

Annual or perennial in permanent water. It groivs
submerged in rivers, streams and lakes but ii also
found in standing water in seasonally inundated areas.
' flowers as the wafer rccr.dr*. "!"!•<.- shoot* art- often

uBhtly pat ked and mrl-toi tmng.
KO> Tirti}. C and \ 'W India aittl Pakistani Ban. Jncf,

1>ak; Bh, Cj, Kt, Mh, Mp, Rj, I'p, Wb.

Flc. S70. Rotnhi irtpyttifuUn: a, fliiwcring slinot (I cm); b, mb-
int-r^i l ^IHMII (I ao); c, inflorcKcmt <2 mm); <l. Howir wnd
ftfjiiri Utd hracteafa (/ nunj; o. Rawer
(I mm).

Rotata xiirtftlitiusctifa (S. Kin/) Koelnir: FSg.27]

Stems braodaed and creeping brlo\i. ascendJng ;uid
usually simple above, I—i cm long, 4-angk'd. leaves
.somrwhnl jjetinlatc: lower leaves narrowly obiong to
oblong, 2.5-5 mm long, 0.5-2 mm widi-; Upper Leaves
suiiicwh.ii smaller, oblong to ovate-oblong, lips obtuse
or retuse. Floral bracw Icaf-lilM:, utsuaity shortly staked;
bracteolei Bbftent I'lowcrs monoincuphic. disimrth
pedicellate; pedivr l <).*»—l mm l^uj j . s*-j>:il nibi- cvm*

pamilatc al amhesis becoming heinispherital in fruit.
0.25-0.25 mtti long, bright rcdj IQpsJ lebei 9 ur rurely
4. delLiie ai Bpthcgfa bet<iiuii^ flullnvuK tMiuii>nlar in
fm i r O.ar̂ l.MkT) itim loti)j; wrpjl IJIJU nili^i 15or rarely
4, erect in hud. IVuN jlnt-nt. Sunira* I or ocranon-
allv 2, LUstlUit OH itir lOMM bilf 0| ihr srpa) rilhe;
anthers level with ihr tcpat btbn. Style «V0) ihori
Capsule glnbosc. Z 1.4 linn hi iliiiuielrr, * Iwit fi ;is long
Kit ihe st'p;ils, ij|ietijnn b> t \.il\i s. S< crln tr ini |fyi iJonn
t(t heirnspln"riral, ± I).*) mm long.

Aiiiin.i] It is ,i rfwarf. mat-lbrmin^, ampliiliifiiis plant
that SUperfidMOy resembles Utatineambigua. Ap^aierilly
not oul/c^rcid in th is CCflO iIT

(OTen). Endemic to Bangladesh: t l ian (Chiitagong).
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FIG. 271. Kaiula timpidusaiiai a. Brdiffaig thoot (I mm);
b. ilower <1 mm); c, fniit (1 mm); d. flower d insect ion
f] mm). It subrotuvdu: r. part of iitfloj-fsccttec (1 cm);
r. (tenter with bnn.it.-oli- (I mm); R, (]Dwcr dissection (1 mm).

Ratala subnttumkt (Wallich ex S. Kiirz) Kochncr: Fig, 271

Like R. ttuiira but shoots usually taller and more

branched; flowcra distinctly pedicellate .uui borne onfv
on lateral brandies (never on ihe main a.xisj; petals
relaiively large and .showy <up to 1 mm long); amhers
and stigmas exerted a [id borne above rhe pew Is.

IfO) Ten/Hyp?). Endemic to ME India and Upper
Myanmar. Sagainjp »Bur, •Ind: MM, December-April.

lintuUi iitrticittaris Linnaeus: Fig. "1TZ

Stems creeping and somewhni woody lielow,
lioaiing. a»Cffrirfing «> erect above, up to 20 cm long
!>ut usually less. l.eaves m wliorls of 4-10, sometimes
decussate at the base: snbim-i£<.•<! leatvea capillary,
10 mm or more long, mrely more than 1 mm wide;
aerial leaves linear to oblong or obtanceulaie. up to
2..rt turn wide; leaf tips truncate or minutely bifid.
Floral brail* leaf-like, usually in whorls of 4 or rarely
8 or 2; braetcoles capillary, up to 0.8 in in lung. Rower*
monomorphic, sessile. Sepal tulni membranous, con-
Mtiaed at the mouth (urn-shaped), 2-3 mm long;
sepal lobes 3 or rarely 4, deltatc. ± 0.5 mm long; nopal
appendages ;il*scnt but small folds so me ti men present.

Petals 3 or rarely i, ovate to cordate, pink, + as long as
Ibc sepal tobo, nsnullv persisting in fruit. Stamens 3 or
rarely 4, inserted at about tbe middle of the sepul tube;
ambers Maitrly reaching the sinuses of the sepal
lobes. Style very short. Capsule globose-ellipsoidal,
opening by ^ walna; seeds ovoid, 0,2fH).4 mm long-

Annual or perhaps also sometimes perennial. Found
in standing waier in pools and along the marshy
margins of ponds. It Mowers as the water recedes.

I(O> Vit/Hyp/T*u|. Endemic to SE India and Sri
Unka; •Cey. *lnd; Ap, Mp, Tn.

itotata waUichii (J, D. HobjM*) Koehne: Fig. 272
Su-nis creeping and branched brhiw, ereel or

Moating and usually simple above, up lo HO cnt or more
long. 1-eaves in whoris of up to 20 or more; submerged
leaves linear or capillary, thin, translucent, tinged with
rt-d. up to 20 nun long, at tip bifid; aerial leaves linear
to oblong, turdy more than 5 mm long, in whorls "f
S-12 (leas than ttn- sul^merged Icaws) or nirely decu*
sate, at base scarcely narrowed, at tip obtuse or bilid-
Floral bracts leaf-Uke, ovate to oblung, 1.5-3 mm !<>'»«'
at lip acute or hilid; bvactcok-s capiH;ir\, up to 0.5 mm

FIG. 272. Ralala vtrrtiritiarii: a, flowering plant (1 cm);
h, Howrr uidi bracteole(l inm); c. (tower cliisectitm (I mm):
d. dchi«:iiig rjpsult (i mm), ft a»(B{A&c Mttwcr witli bv»cl

And hractcole (] mm): t. flower diwcctJOO (1 MINI
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long. Flowers monomorphic, chasmogamous, shortly
pedicellate; pedicel adnate to the bract, the combined
organ up to 1 mm long. Sepal tube campanulate,
membranous, translucent, ± 1.5 mm long; sepal lobes
4, deltate, 0.5 mm long; sepal appendages absent.
Petals 4, obovate, showy, pink fading to white,
± 2.5 mm long. Stamens 4, inserted on the lower half
of the sepal tube; anthers borne level with the top of
the sepal lobes. Nectar scales 2-lobed. Style up to
0.5 mm long. Capsule globose, ± lmm in diameter,
opening by 2 valves. Seeds semi-ovoid, ±0.7 mm long
(perhaps larger — ripe material rare)

Perennial. Usually found in relatively deep water but

can be cultivated terrestrially. Effectively self-incompat-

ible and rarely found with seeds. Cultivated as a deco-

rative aquarium plant.
{VU[. NE India to Malaya and SE China: Ban, Bur: Wb.

The record from the Aravalli Hills (Rj) is surely an error.

MARANTACEAE: excluded see p. 12

MENYANTHACEAE: 5 genera
Monoecious or dioecious, perennial with tufted root-
stock or rhizome or annual. Leaves alternate; petioles
sheathing at the base; blades linear to orbicular or trifo-
liate. Inflorescence of simple or branched racemes or
cymes or in dense heads or clusters. Flowers bisexual,
radially symmetrical, often heterostylous. Sepals (4) 5-7
(8), united at the base. Petals (4) 5-7 (8), united at the
base, often fimbriate inside. Stamens 5, united to the
petals. Ovary superior, 1-locular with 2 parietal placen-
tas. Fruit a capsule or sometimes berry-like.

Excluded: found in wetlands in the Himalayas but
does not extend further south in India: Menyanthes

trifoliate Linnaeus.

Nymphoides. 20 species: cosmopolitan
Dioecious, gynodioecious or monoecious, annual or

perennial, some rhizomatous, some with banana-
shaped root tubers. Flowering shoots sometimes with a
single node and a single leaf, thus resembling petioles.
Leaf blades submerged or floating, broadly ovate to
orbicular or reniform, entire or crenate, green above,
often dark below. Flowers solitary or in clusters, sup-
ported by floating leaves, often appearing to arise from
the petiole or from the base of the leaf blade, unisex-
ual or bisexual, usually distylic; adventitious root tubers
sometimes present at the base of the inflorescence.
Sepals triangular. Petals white or yellow, mostly
fimbriate inside, often with crested midnerve and
margins. Capsule sometimes regularly dehiscent but
often opening irregularly or sometimes indehiscent.

Bottom rooted with leaves floating on the surface,
submerged leaves may or may not be present. Pollinated

by insects or wind, some species autogamous, others dis-
tylic, gynodioecious or dioecious. Disseminules seeds,
dispersed by adhesion to animals or by water or indehis-
cent capsules with unknown dispersal. The tubers of
some species eaten locally. Seeds are used locally in
medicine. Some are cultivated for ornament. Sivarajan,
V. V. and Joseph, K. T. The genus Nymphoides Seguier in
India. Aquatic Botany 45(2-3): 145-170 (1991).

Excluded: an aquatic plant found in the western
Himalayas which does not extend further south in
India: Nymphoides peltata (S. G. Gmelin) O. Kuntze
[Limnanthemum nymphoides (Linnaeus) Link].

1. Flowering stems with several nodes (alternating
leaves bearing flowers at intervals or the node at end of
the petiole-like stem bearing 2 or more leaves); petals

yellow
2. Flower clusters subtended by 1 leaf only (bracts
scale-like); leaves clearly dotted with black glands
beneath; seeds densely hairy and almost spherical
{tropical S India) N. aurantiaca

2. Flower clusters subtended by 1 leaf and 1 or 2 leaf-
tike bracts; leaves dotted with minute (not visible
with naked eye) glands beneath; seeds disk-like with
marginal hairs (Himalayas) N. peltata

1. Flowering stems 1-noded (flowers apparently arising

from the end of the petiole); petals white

3. Leaves monomorphic, all floating and associated

with inflorescences

4. Petal lobes not fimbriate and without hairs
(except at the throat), each lobe with a smooth but
undulate longitudinal crest along the centre on the
inner surface and with smooth, crest-like, undulate
margins JV. hydrophylla

4. Petal lobes either fimbriate or with hairs, crests
(when present) fimbriate or toothed along the
margins

5. Flowers bisexual; petal lobes usually 1 cm or
more long, uniformly and densely fimbriate with
mutticellular, cotton-like outgrowths on the
inner surface and along the margins, without any
longitudinal folds or crests; seeds 1-2 mm in
diameter JV. indica

5. Flowers unisexual; petal lobes rarely more than
0.6 cm long, with fimbriae confined to midribs,
longitudinal crests and margins; seeds 3-6 mm in
diameter N. macrosperma

3. Leaves dimorphic; basal leaves in rosettes, not asso-
ciated with inflorescences, usually submerged; fertile
leaves not in rosettes, all floating and each with an
inflorescence

6. Flowers unisexual; stigmas with 2 whorls of long,

radiating hairs; anthers blue to purple
N. krishnakesara
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6. Flowers bisexual; sligrnas without hairs; anthers
yellow

7. Petal lobes 3-5 nun long, Hie nwftinui fimbriac
tooth-like, less ill an 0.5 mm long; anthers exerted
beyond the petal tub*; ^. parvifolia
7. Beta] lobes ± 8 mm lung, the marginal limhriae
ha it-like, mostly more than 1 mm long; attthen
included within the petal tube V. sivarajonii

Nymphoidet aurantiaca (Dal/ell) O, Kunize [Ximnan
tktmum bijiomm Thwattes]: Fig, 273*

Rhizome purplish-red, elongate bearing leaves and
1 lowers al regular intervals. Peiiole-like shoots with
several nodrs, up to -15 cm long, simple. ilexjbk-. Petioles
1.5-63cm long, purplish-red; leaves on Sewering stems
alternate; blades of floating leaves otal-orbicular, 2—f>
{^8) cm in diameiti. dotted with bJackish-ptirpic gtands
beneadi. deeply cordate at the base, with a narrow sinus,
purplish-brown on the absocial (lower) surface. Flowers
bisexual, weakly disrylic. in lax rfuftCCSof (I) 2-4 (lowers.
Pedicels up to 5 cm long. Bracte sheathing, oblong-lance-
olate, up to 6 mm Jong and 2 mm wide, dotted with
reddish gbnds. Sepal lobes (4) 5, ovaie-iaiiceolaie,
i 5 mm long, purplish-red, glandular, margins menibra-

Fic.
b,

27S. Sympttmdfi aumntinfa: a, roomock (2 cm I;
node (2 cm); c, shoot tip {2 cm); rt. flower in
action (5 mm); c. fruit (2 mm).

nous. Petal mbes .T-7 mm t()ng. orange; lobts (4) 5.
obov,tte-ohlo[i^h tip to 4-7 mm lonj;, orange, iiinbriatc al
bast and each with a small [uft of multicelliJar. yellow.
pluniiKsc hairs, margins fimbrtau'ly UMjthed. ap^X
notched Anther lilaineni* 1-2.5 mm long. Disk glands
fiiimite or absent. CapsnJe depresst-d-globcwe Kf ob*JVoiH.
3-6 mm long, 3.5-4.5 mm Ln diameter, usually
12-15 weds. Seeds flaltenctigloljose, ± 2 mm in dianw>
icr, densely co\-ercd with minute spines.

Annual or perennial, Shallow ponds, particularly
itrjr the coast. It comes into flower with the southwest
monsoon.

I(O) Kph|. Endemk toS India and Sri l^anku; • O y ,
• Ind: Kl, Ki, Mh. Records Troni liengal arc probably
wrong.

fymphoidahydrvphytla (I^iureiro) O. Kuntzc [N.
(Roxburgh) O. SuDOelt Fig. 274

Rhizome short, en?ct. Petio!e-likf shoots up to 85 cm
long, slender. Peebles up to 23 cm long; blades of
floating lea%es oval-orbicular to orbicular, 4-13 an long
and :l.5-I2 cm wide, green sometimes with purplish
blotches, without glands, rather thin, deeply cordiiK" to
hastate at the base, coursely crenaie; nerves obscmc
above, piumincm on abaxial (lower) surface, Flowers
bisexual or sometimes female, weakly dislylic, in unilx-l-
like ChWen of 10-20 or more Howers, bonn- »L-]OW

a floating leaf. Pedicels 2.8-6 cm long. Bracts ovate
±2.5 mm long. Sepal lobes 5 (6), linear-oblong, 5-3 rtfl?
long, lips siibaculc. Petal tulx^i up <o 2 mm long, with a
• ing <>f glandular hairs above, tin- throat yellow or some-
tunes white within; lobes 5 (6), ovakiblong, 7-10mm
long, pore white, with a longitudinal crest along uV
centre on the inner surface and with t rcH-iik d
margins, widiuut hairs but with some h.iiiy g
the base, obtuse. Stamens inseHerl halfway up th« F^^1

tube, anthers s u b f i l e , ± 1,5 mm | o n g D [ s k g |a,,d5 f> or

6f each suborbicular. with papillose hairs al the ops-
Capsule broadly moid. S-6 mm long. 3.5-4 mm i"
diameter, rfefabdng irregularly, Seeds -Mi (-I°l-
globose, ± 2 nun in diameter, yrllowislndtitc, wid) smiiH
but prominent, slightJy Imrbcd tubercles.

Mostly annual, sometimes perennial. Dcttpbf n>«ied
in mud it) lake.v. mnks and R-m|>orary [HK>1S. someiinW
in slnwly flowing water. The rrM.t> may give rise- to new
shoot*. 11 (lowers antt fruits as long aa it has sufficient
water. Gregarious and common, sometimes growing
with Nymphoidts indka. It is monoecious and gyuodioe-
cioits hut bisexual flowers are self-compatible. «*
Viusudevan Nair, R, Heierostyly and breeding .lystc-m of
\\mpftt)itL>.s rrixtatttm (Roxbj 6. Kuiitze [ sic ]. Journal
of the Bombay Natural History Society 72: 677-4^2
0976). The leaves are user] in medicine Jbr ukers and
bites, it is also claimed to be an hdniinthic.
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274, Nymphoides hydropkite. a, shoot with floating leaves
inflorescences (2 cm); b, flower in longitudinal section

0 mm); c, fruit (2.7 mm). N. indicm d. thrum flower (6 mm);
e, ovary with thrum style (2 mm); f, ovary with pin style
(2 mm).

I(O) Eph}. Tropical Asia: Ban, Cey, Ind, Nep, Pak:
V Ap, As, Bh, Dl, Go, Hp, Kl. Kt, Mh, Mn, Mp, Or, Pj,
R j - Tn, Up, Wb.

indica {Linnaeus) O. Kuntze [Limnanthemum
g u m Grisebach, L kteinianum Grisebach]:

Fig. 274

Rhizome oblique, up to 5 cm thick, with numerous
scars and scale leaves, sending out long stolons which
develop new plantlets. Petiole-like shoots up to 150 cm
i o ng, simple, flexible. Petioles up to 16 cm long but
when flowering rarely more than 2 cm long; blades
°f floating leaves oval-orbicular to orbicular, up to
- 27 cm long and 30 cm wide, glossy green above, pale
a n d gland-dotted below, rather thick and leathery,
deeply cordate at the base, coarsely crenate; nerves
obscure above, prominent on abaxiai (lower) surface.
Flowers bisexual, distylic, in umbel-like clusters of (3-)
15-50 flowers, borne below a floating leaf. Pedicels up
to 12 cm long. Bracts sheathing, oblong-lanceolate, up
to 8 mm long and 5 mm wide, rather thick. Sepal lobes

(4-) 5-7 (-8), ovate-lanceolate, up to 7 mm long,
margins hyaline, tips obtuse, reflexed with age. Petal
tubes up to 2.5 mm long, the throat yellow or some-
times white; lobes (4-) 5-7 (-8), linear-lanceolate to
oblong-lanceolate, up lo ± 17 mm long, pure white or
white with a yellow or orange base {sometimes entirely
yellow in other regions of the world), inner surface
and margins densely fimbriate, with multicellular,
cotton-like outgrowths. Anther filaments broadened at
the base, up to 2.5 mm long, yellow; anthers ± 3 mm
long, yellow. Disk glands 4-8, each suborbicular, cilio-
late at the lips with papillose hairs. Styles either
± 1 mm or ± 3 mm long. Capsule ellipsoid to obovoid,
6-8 mm long, 4.5-6 mm in diameter, dehiscing irregu-
larly. Seeds globose, 1.2-2.1 mm in diameter, yellow-
ish-white, smooth and shining or with a few small
tubercles.

Annual or perennial. Generally common and abun-
dant in fresh and brackish water. In lakes, tanks and
pools but rarely in flowing water. Flowering and fruit-
ing as long as enough water is available.

({O) Eph|. Pantropics: Ban, Cey, Ind, Nep: An, Ap,
As, Bh, Gj. Go, Jk, Kl, Kt, Mh, Mn, Mp, Or, Pj, Rj, Tn,
Up,Wb.

Nymphoides krishnahesara K. T.Joseph et V. V. Sivarajan:
Fig. 275

Vegetative parts like At, parvijoiia with sterile radical
leaves that may remain submerged but differ in having
winged or sheathing petioles. Florally like N. macros-
perma with flowers unisexual; petals folded backwards
and arched upwards with a short dorsal crest; filaments
1-1.5 mm long; anthers ±2 mm long, spirally wound,
blue to purple; sugmatic lobes 15-20, linear, ± half as
long as the carpel, papillose; seeds 5-10, discoid,
± 3 mm in diameter, rough.

Annual and perhaps also sometimes perennial.
Found during the monsoon season in shallow, tempo-
rary pools on laterite. It has been reported that male
and females usually grow about 1:1. It flowers from
August to November. In the original description
Joseph and Sivarajan misinterpreted the shape of the
petals and the morphology of the stigmas. The flowers
are pollinated by wind — a unique feature in this
family.

i{G)? Eph|. Endemic to northern Kerala: *Ind: Kl
(Kannur District).

Nymphoides macrosperma R. Vasudevan {Nair): Fig. 276
Rhizome up to 2 cm thick, developing elongate

stolons. Leaf blades up to ± 20 cm in diameter, green
and gland-dotted below, rather thick and leathery.
Fertile shoots dimorphic; primary shoots petiole-like,
up to 2.5 m long, each bearing a single leaf; secondary
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Re. 275. Xymphmti™ krishrtukntirw a. flowering plant jf
axillary shorn shortened (2.5 (in): b. male ikiwer (A mm):
c, female flower i4 mm); d. siigmaiic papillae (90 )

c, unihcr (720/£m>-

shoots arising rroin the primary ones, cath terminat-
ing in a lt;il and duster of Sower*. Stowera unisexual,
»lustered ai proximal and distill end of the s(em. up i«
+ 50 Mowers in a cluster. Pedicel* 2-6 t—10) cm (gag.
Sepal lobes oblong, 1.5-2 mm Jong, 3—1 mm broad.
untie. Petal lobes oblong, ± 6 nun long, ± 2 mm broad,
pure white, basal part of upper surface and the
margins ffrntttfete, with glands ai base. Stamens
inserted a< the petal asbc throat; filaments up to 2 mm
long; anthers ± I nun long, pale purple, rarely pale
yellow before anthesfc Pistillodt1 in male liowcrs
prominenl, ± 3 mm long, resembling a gymiechim.
Staminndtt in Icrnnle I lowers reduced io shori, wtdtC
filaments. Sligmas wiih 1 series oflong, radiating hairs.
Capsule innfgularivsubglolK>»e, reddish. ± h mm \ong,
± 8 [rim in diiimctcr, tisualh &46tdtd, dell is* ing irreg-
nl.uly. Seeds 2-6, obovatc-l en titular, ± 3.5 mm long,
+ 4"i nun in diameter, slightly rough.

Annual tit perennial. Usually found in deep W8IKT
(2 m or more cU'rp) in lagoons and slowly (lowing
streams at seit level li is als*) somt"limes in temporary
water in ditchefl and rice fields- Dwarf plants are
•ometkaei found flowt-rmg and fruiting on

mud after (he water bits receded. Il is d
but male plants are soiiu-iimes more abuiidvuit
females.

1(0) Ephj. Endemic to coiistal Kerala: *ta&
Scptem be. r-Dtrcc m ber.

Nymphaides parvifotia (tlrisebach) O- Kunl/c
tkrm un rtiwm ii Th wa i te.s ]: Fi(̂ . 2 77

Rhtzomei small, s r t t t , slender. Stems
radical leaves and petiole-like sterna, nol rooti"R at

nodes. SadkaH leaves with petiole* ii—4 an \tmgi w^
winged at the biisc; blades <ipathu!ate-orbituliir

deflate, 7-15 (.-80) mm \ong, ft-1\ (-!:>> mm k
narrowed at the base. Floating leaves on pctiok-
Mems with jx-Litw1™ Li-5 mm lung; blades broadly
to cordate-odakolaj1 or obovaie, 1-L2 an Ions- ' " s

wide, with A deep triangular sinus, green. Flowers
bisexual, bomostyliq, in rlnsters of 4-6. Pediceto very
slender, 0.4-4 Lni long. Sepal lobes -1 (f>>, C*tong
lanceolate, t-7!>-3 mm long, Faintly J -nuncd .

FIG. 276. bffWtpfaUm mnrntsprmur. n, llrwcrinn pl.irit I" *l(1

ivitli ;ixill;u-v fiiOQH Bbortened aii(l a longitudinal strr("m ''
Uie base d u ndibay hmnrii tinst-L): bb malt- Bower (A
c, petal of in Ale flown with iwo ititoieiM and thrn-
(2 mm); d, fpmak petal wiili two (rUiminodes antl
glands (2 mm); c. fruit (4 mini; f. pisttllmlc (1 (t)

g, cai-pd 0 mm |,

t l°1
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fc. 277. NfQfrhoida ft/irvifvfar. a, floating leaf with inflow*

(2 cm); h. h;i.w of Stem with submerged leave* (T* mm);

C, IJ<iwrj diMeniun ii mm). .V ttpamjantii rl, JJnwcr dbser-
['°n (5 mm); c. base of young plant (5 mm); f. fruit (2 mm).

tube 2-3 mm lo,iS, the ihxoal usually yellow ami <vilfa -i
ri <>f hviiiint' h.iiiv fabea 4 (5), M mm ionn. pan

itmrr Miii,m md marina dense!) Bmbriaii
linihriiu- no) c M m l m t ; i i j i n m long) , noichrd JI

lfi^ lip. Di-ck t>Und* 4 or 5. minute, each uifird and
minutely KtstfcttL Somrnt mwnrd luwanh the top trf
"H- throat: lilamcnu 1-1.5 mm king, anthcri up io
* 2 mm lnnjj. exacted beyond the petal tubr Capmtc
obovoid iohn>,i.il\ cerakad, 1-3 ri nun bag 5 e « d i 8 - l i
°r more, globose, 0.6-3 mm in diameter, whiii-,
i ii ht* re u late.

Annual or perhaps also perennial. In shallow ponds.
r'cr fields and wet places near U> llu- COS$t R.nlu-i
Wa*. It soiiKMimcs prows icrrrsinally ou drying mini;
Uicse (ern.-sirial plaat* are often very small and
«* CdWS

)? Eph]. S and SE A.si;i and N Australia: Elan. Cey,
lr |fl: Gj, kl . Kt, Mh, tin.

phoidtst nvarujanii K. T. Joseph: Fig. 211

ik Af. fuin/ift)Iui htu niprt* profu-sely branched,
usually 5-mcrous, in clusters of 5-J5; sepals

± 4 mm long; peial lobes ± S mtn long wiih
iiiarjpnai fimbrbic inosth umir dtan I mm long: a
not exerted From the petal lube; seeds 15-20.

Annual. I.ocaiJy ahundam in flooded lowlands
during the ruiuy season.

{O EphJ. Endemic io S Indian *Ind: Kl (Malap-
puram Uisttici, not toiintl in ECCCOl years).
Augtts^-October.

NAJADACKAK: 1 g e n u s

Najair. -Sy species: cosmopolitan
Dioecious or monoecious, annual or sometimes

perennial, m u n i s submerged, bottom-rooted bw
parts often becoming detached and lYee-swimming;
roots simple. Steins usually much branched. Leaves
alternating bin ofien appear in % LO be Oppodte,
pseudnvrhurled or in axitliiiy 11 listers; base sheathing,
open, occasionally auricutate; leaf blades simple,
linear, the margin) usually rooHiod. FUmrrs inconspic-
uous. nnist-vua), axill.iiy. solitary or in sniutt clusters.
Male flower enclosed within 2 tiMOtabttUkOOa shi';ubs,
rbe outer sheath (sp;i(he i terminating in 2 or 4 teeth
Of afHlthc .il)Sent, the inner sheath (perianth or involu-
cre) terminating in 2 thickened lips; stanuMi I; anther
•ubsessile, I- or 4-5[)onirigiale. Female flowers naked or
unrounded by a membranota sheath (spai hr), Ovary
Oif 1 earpei i^pcring to s sbor i style; »tigmas 2-4. linear,
often unequal; ovules solitary; fruit a capsule with a
thin, separable, inefnbranotll peririirp. Seed coats
usually pitied.

Toinllv subineiged. somc-imies very ubimdam îtid
lofiillv dominant, some in hmckish water, E^oltination
hypnhydmphiious {tmtirr water). The rlisvcmiuuli s an:
-.< nU uii>» h sink, ihrv are diiipeiwd h\ HBCH ui in rtiud
.Hid in the HiigeMive ti.u i tit .mtitul.s (nch and WfXgT-
fo*»h Some fpreir* are flrrious vcrd i in water reser-
votn and irrigation channels, other* mrr UMd fiw ptatXi
tjiinmr, ti\U fnoti and packing malrnal. SHJIK oa IMII^

Nihanoa parvi in hake been rtrfMiirtl to lcr<l on

I J U S ! 1 , V npvUon of ihe mentis \o,uti in the Hid

World \4.idf!tkie R'^.tlr d e j Sciencrv il* < lutrr-Mer,

Classe des Sc"l«n«>s Naiuielles ei Meditates I liruvelles).

Memoires in 8°, NouveUcSt'-rtt;, ffl(l)- 1-17H (198H); ii

was used :i.s rhc basis lor most Ulusimiions.

The names \:tijn.\ fowttlata, M tntUra and ,V. minor

have Ix/en us« l vurv indiscriminately in Indian lli>ristic

works.

Excluded: Najasfoueolata A. Hr.uin; it ii from eastern

tfOpfcal Asia iind N Australia antl fl<w;s nut even occur

in India.

1. Stems and the abasia! side- c*t ihr midrihs armed

uilb •.Junes: l<\)l hi,(i!c- n<-vh\ ,md often IHIIIII \ MMdS Bl

kast 6 mm long Af. marina
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1. Stems and the abasial side of the midribs without
spines; leaf blades flat and usually flexible; seeds less
than 4 DUD long

2. I*af slieaih* sloping, rowded w> broadly rounded,
never au nail ate

3, Male SHWJ female (lowers borne on the same
branches (male flowers towards the apex hm also
together wit.h female (lowers): female flower
enclosed within a spathe: wrd coaL pits hexagonal
{South Andaman Island) N. hhtgii

3. Male and female flowers borne on different
brunt ht-s (or even plants); female Flower naked or
enclosed with in a spathe; seed coat pits squarish to
hexagonal (widrsprt-.nl' .V trnm-.

2. Leaf sheaths truncate or lacerate to auri dilate
4. Seed coat pits ± f).l 2 mm lung, irregularly
arranged in longitudinal rows of 12 (Sri Lanka)

N. grossareoluta

4. Seed coat pits less than 0.1 mm long, arranged in
regular tonyit.ud.inal row* of moi'e than ii'*

5. Seed coat pits rectangular, wider than long
(±0.03mm long, ± O.t mm wide), arranged
ladder-Like, more than tiO in each longitudinal
row (N India)

6. Seeds 1,7*1-2,74 mm lung: anther l^sporAug-
iate, Q.56-1,3 nun long JV. minor

6. Seeds 2.6-3.5 mm long; anther 4-sporangiaie,
],?t-l.8 tnm long N. ogtirutiitis

5. Sect! coai pits squarish to hexagonal. ± a.i wide
as lo«g (0.HIM I. ()H mm lung and wide), not
arranged liko ladders, les* Lhaii 50 Ln each longi-
tudinal row [widespread)

7. Male flower enclosed within a spalhe (female
flower naked)

8. Anther 1-sporangiaie. 0,5-0.<> mm long;
Iciii blades without septa, marginal teetb
cells not botne on mnlticeUular swellings:

sheaths sltghdy auritk'd; Ipaihc of niiik-
r 0.7-1 mm long {Mudhvii Pr;idr-sh)

N. kutziana

8. Anther 4-S])ur,ingiaie, (0.8-) 1.1—J.4 mm
long: leofbl&defl whfa or without septa, marginal
teeih cells borne on mulliceltutar swellings; teal

>lnMihs with large auricles; spaihe of malt-

flower (1.4-) 1.6-2J mm long (widespread)
\ . imiica

7. Male Qower naked (fc-mviic Bower nakt-di
9. Anther -1-sporangiate: leaf margin teelh
ininuie and hardly visiblt- with the imaidi-d tfft

N. gratninea

9. Am he i l-sporangiate; leaf margin teeth
visible with the unaided eye

JV. maUsiana

Najas gram'mea RaHencau-Dclilc: Kig. 2

MoDoedOttli, slender or robust, often p
fVather-Kkc above liecause r»r closely packed leaves-
Sit-ms withoxu *]>int4, 0.4-13 mm m I^
sheaths (1.4-) 2-4 (-5) long (including auricle
spirit- idls), 0.9-2 (-2.7) mm wide, deeply atnicu
auricles (0.4-) fl.8-1.2 (-2.l>) mm long (including ^*-
spines), (0.16-) 0.2-0.3 (-0.5) mm wide, serrulate with
3-14 spineion each side and 1-7 on the inner edge.
apex acuie. IJCJS blades, flat, (9-) H-25 (~^> mm

Itmg, (0.24-} 0.5-0.9 (-1,1) mm wide (including iM1

teeth), (0,2-) 0.4-^0.8 (-A19) mm wide (excluding
tet-thj; limrgins minutely serrulate, with unkvtlulai
teeth, invisible to the unaided eye. ih<-' teeth U**~'
34^60 (-74) on each margin. 0.02-0,07 (-G.1?)\&*

long, not liornc on nuiliicellular swellings; midi< •
without teethj st̂ pia absent; fibres mostly present along
the midrib and along the margin,-!. Mule fleiWWS nakc«
anUier 4-sporungiate, 0.7-1.3 (-2.7) mm long. Fi ' i ' ' '1

(lowers naked, L6-:i,7 ram long. Seeds l
oblong, 0-2(>-} !.f»-2.4 (-4.2) mm long,
0.5-0.7 (-0.9} mm in diamciei; seed coat pi«

PIG. *78. Najru gmmbua; a. luhit (I LIU); b, leM' ̂ »- l l h

(I mm); e. pan til had Wade {QJt mtni: d, !t«d t ° e "* (

with surfiicf pattern (iiuseO- V gntwrtotata: e- pan <>rltHl

hla<tr (U.Sumi); r.Wfshcatii (1 mm>-.g,KCd (0.3 mm)
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in ht.-xagmi;tl or rectangular, (0.05-) O.OO-O.0S mm
fl>««, in regular longitudinal rows of (2.V.I 25-35 (-GO).

P l a l anr) probably also annual. Often locally
in siumting li'esh or brackish water. It can be

from the other species by the usually
'spineless' leffKS which fan oiu Like feathers at the

'ips of ihc stems.
((©)? Vil). Warm and tropical Europe, Africa, Asia

Australia, saturation1 tjj N America; Ban, Bur.
lnd. Nep; Ap. Kl. Kt, Mp, Rj. Tn, Wb,

Mojo* fpwarcolata L. Tries!: Fig. 278
Mviutct-iaiis. slender. Stems without SpinQS,

£ (J-5 nun in diameter. IAMI sheaths truncate to
^«fate s ± 2.-1 mm long (including the spine cells),
± 2.25 mm wide, serrulate nr ln< iniatc with Jt-fi spines
w <-:uri side; auricles fJ.:M}.J( nun long lincttirfing (he
spine cells), 0.3S-G3 mm wide, serrulate or lai iniaie
with 4-6 spines an L-;ich side hui none on th« in mi
s i f^, apex iicmninate, I.caf blades flat, flt-Kible,
lS-17mm long, 0.5-0,8 inoi wide ^including ihe
tecUi), 0.35-0.4 mm wide tenth if ling lhc- u-cili);
margins serrulaif. wiili '.*-15, conspicuous spiny trc-th;
lil<" tn-th 0.08-0.17 mm long, borne on miner small
multicellular swollings; midrib without teeth: septa
clearly visible up to the margins; fibres absent. Male
flowers naked, anther l-sporangiate. ± 0.8 mm long-
Female Bower* «aked. Seeds dliprical-oblong,
- ! -I"" mni long, ±0.6 mm in diameter, clearly pitted:
^ed coat pits ± 0.1*2 mm long, irregularly shaped,
irregularly arranged in longitudinal rows of 12, cell
WWtts raised.

Annual or perennial
KO Vii|. Endtmic lo Sri Lanka: •Cey (EDawewa).

indica (Wiflrtc-now) Cliiamtsso fJV. iuUrotnarpha

1'iifTith. ,V. fitlricuhUt A. BraUD, A'. Bjjnorvar, sfnitom

Rrndlc. .V. latemta Rrndk", N, ftnvitfuia var, m'nvtt
kl '"ll(-!:FiK. 279

Probably dioecious but pcrhups monoecious.
*'<*ml[.|. Stems without spines, ± 1^1.3 imn in tliamc-
u*r- Leaf sht'aihJi aiiriciilate. nuncaie or lacerate.
1-6-8.7 mm long {ind tiding (he spine cells).
l-*~"3.2 mm wide, senuJate <»r l»ciniatc *viih 4—10
spines on each side; auricle 0.22-1 rrun long (includ-
ing die spine cells), 0.2-0.64 <-0.8) mm wide, serrulate
of latiniatr with -f-J 0 spines on each side but none '>»
the nine- edge, apex rattier obtuse. l.eaf blades flat,
l i ab le , 10-26 mm long. 0.3-1.2 mm wide {including
trttf locih). 0.2-0.5 (-0.H) mm witk- (exdttdiog the

); margins sen ul.ire, with ti-2(f, conspicuous spiny

the teetli 0.14-0,4 mm long, bonie un bm-ul
mukicellular swt-ilings, rlcaiiy visibtt- to the. n;iked c\< .

nsidrib mostly without teeth; septa clemly visible up TO
ihe rniirgins; fibres absent. Mute flowers home in
vp.ithes, (1.3-) 1-'& inin long; anihcr 4-spor3ngiatf,
(D.&-) 1.4-l.fi mm long. Female ilowers naked. S**(js

1.3-2.B mm long; 0.6-0,8 mm in
; seed mat pits squarish u» hexagonal, over-

lapping but in regular longitudinal rows of 26-S5.
Perennial and perhaps HJW annual. A poorly under-

stood species in the p;wi and frequirnh misapplied
and has evpn been COfflStdered synonymous wiib
N. miitar. h may br distinguished from fifi ftnvohta and
N. mimrrby leaves with large teeth ant! large septa; leaf
xhcMh with auricJi's; anther 4^parM)giatc; 9CGd coal
piis m-ci-lapping (looking liltt a brick wall, the other
two species have the pits arranged in rows hkr
ladders),

((O)? Vit/, Jrtdia, Sri L-uiht, Myanntar and perJiajis
Vi( unnn: Ban, Bur, Cey. Ind: As? Gj, Ki, Mh. Or? Tn.
Up, Wb.

a. leai \h?,>th (t mm); b, p$n OCtat
blade *0.3 mm): «. nialr ilinvcr in spuilu- [1 mm); d, wed
(0..H mm) will i Mirfaie p.iui'rrt (in^'U- -V knr-Jaw. c, pun n(
leaf Made (I mm); f. leal sheath (1 mm); g, jnalr flower in
•ipathL- (0..S mmj: h. twd (fl.S mm) w«h Hurfaco |>atiern
(inset), K ktngii: i, p;ui of le-if bfadc l».S mm); j,
11 iniu); k. se<-(t (0.3 mm) with Mirfart pattern (tnsiei).
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Najas kingii Ren die: Fig. 279
Like N. tereah but male and female Bowers borne on

ilir varnc branches {malt1 flowers towards the apex bill
also together with female flowers); female flower in a
spiilhe; weds 1.6—1.9 mm long, 0.5-0.8 mm in diiunc
ten seed coal pi is hexagonal, regularly arranged. (20-)
24-30 in each longitudinal row.

Perennial or perhap* sometimes annual. Recorded
in rice fields in Vietnam. Cultivated as ;t ornamental in
aquaria.

KG}?1 Vii|. SE Asia: bid: An (South Andaman).

Najas kurziaua Rendic: Fig, 279
[ike .V. India but leaf blades lack septa and fibres

or some fibres on or near both sides qf the midrib
and eventually near each margin; male spa die 0.7-J
(-1.8) mm long; anther I-sporangiiue, 0,5-0.155 (-1) mm
long; st^vth l- l ;i mm lung. 0.4-0.5 mm hi diameter,
with 16—20 rows oi" squarish to hexagonal seed coat pits.

Perennial or perhaps .sometime* annual.
({©)? Vii|, Endemic to India: *lnd; Mp.

Najas matesiana de Wilde [JV. grumirwa var minor
Rendk\ N. gramineti var. angustifolia RendleJ: Fig. 280

Monoecious, slender. Stems without spuies, 0.5-1 HUM
in diameier. Leaf sheaths (1.37-) 1.5-2.5 (-3.4) long
(including spine cell?;). 0.95-1.5 (—1.9) mm wide, auric-
iilair, serrulate or lacerace with 3—10 spines on each
side; auricles 0.34-0.65 (-1.13) mm long (i&dpding
the aptnes), 0.23-0.48 (-0.5(3) mm wide, serrulate or
lacerate with 5-10 spines tin each side and 0-3
on ihe inner edge, apex acuminate. Ixaf bl;ides flat.
10-J 9 mm long, (0,29-J 6.4-0.5 (-0,56) mm wide
(including the teeth), (0-15-) 0.2">-035 (-0-44) Otlltt
wide (excluding teeth); margins serrulate, with (12-)
20-^0 (-50). somewhat inconspicuous teeth; the teeth
0.05-1 mm long, not borne on miittict-Hular swellings;
midrib without teeth; septa absent or rarely present
then visible only Mp u> half way to the margin; fibres
absent or rarely present along the midrib and along the
margins. Male flowers naked; anther l~*poranf»iau\
0.5-0.8 (-1.1) mm long. Female flowers naked. Seeds
elliptical-oblong, {O.iM 1.2-1.3 (-1.4) mm l«ng.
fl.:M-0.48 mm in diameier; seed coat pits squarish to
hexagonal or rectangular, 005-0.04 (\)A)?>) mm long,
in regular longitudinal rows of (20-) 30-35 (-40).

Annual. Often common and locally dominant. It is
usually wrongly identified in Holistic works and is nun h
more widely disiibuuid than the cited list *uggest.s.

{O \ l t | . Tropical Asia and Australia: Ban. Bur, Ind:
Kl. Ki, Pj.

Najas marina Linnaeus1. Fig. 280
Dioecious, robust, rather brittle and very spiny.

Stems with spines. Leal bases rounded, not auriculate,

I-S.fi mm long. 1-5.5 mm wide, entire or
with 0 or 1 (-3) spines on each side. L^af blades Be»hy«
HMi.illy undulate, usually hard and brittle, (4-1 3<>-ll)

(-65) mm long, (I-) 2-5-4.5 mm wide (including th*
leeth). 0.4-2.5 mm wide (excluding *pines); ttUBttfB*
serrulate, with ft-10 (-14). conspicuous spiny teeth.
lhe teeth up in 2 tnm long, the spine cells visible CO ate
naked eye, borne on large uuihicetiuiar SwelHngs; »'"'
abaxiaJ side of the midrib with (0-) 2-8 (*-«H ^l'th'
septa ahsent; fibres absent. Male flowers borne W
Spathes, ±2.5 mm long. Female flowers naked, 2~-r' » l i n

long. Seeds oraie., slightly ;isy(nmetriral, l # - 7 ^ inrTl

long, 0.8-3.3 mm in diauu'U-r; seed coat pit* very irreg-
ular in shape and number, not arranged in reguJS*
longitudinal rows.

Mostly annual. In India there are surprising^
few records: it is found in still and flowing &e*B
water.

|(G) Vit|, Almost throughout the Old World. A very
variable specie*. Three subspecies are knovm fr°m

India.

280. Nt&u naUfiawF. ,i. h-ai shtnth (U.3 mm); b
W.i\ blade ((J.3 mm): c. «;«l {0.3 mm) wkh smfarc pattcrP
<u!s<-t). s. mainan&ttp, merhut: d, p.trt of *wm> <- )
.-. l.af ofyar. kashmirtnta (1,7 mm); f, sued (1 mm)
surface patterd litm-i), .V. matina mbsp. nrmittn: g
(2 mm): h, male flwer in spaihe (] mm). .V. mnrinn i
mttrv\edia; i. leaf (2 mm).



Najas marina subsp. marina var. kasftmirensis L. Triest:
Fig. 280

Stems not very spiny, ± 1-5 (-12) spines in 2 cm.
Leaf blades 30-50 (-65) mm long, (2-) 3-4 (-5) mm
wide (including teeth), (0.7-) 1.2-1.7 (-2.4) mm wide
(excluding the teeth); margins each with 8-10 (-14)
leeth; seeds (6.1-) 6.6-7.3 (-7.5) mm long, 2.2-2.6
(-3) mm in diameter.

Annual. In lakes and rivers. Sometimes locally abun-
dant but mostly rather rare.

10 Vit[. Endemic to India: •Ind:Jk, Rj.

Najas marina subsp. intermedia (Gorski) Casper: Fig. 280
Stems not very spiny, (0-) 2-10 (-15) spines in

2 cm. Leaf blades (4-) 8-20 (-50) mm long, 1.1-3.3
(-4) mm wide (including teeth), 0.4-1.5 (-2) mm wide
(excluding teeth); margins each with (2-) 4-8 (-12)
teeth; seeds (2.8-) 3-4 (-5.1) mm long, (0.9-) 1.2-2
(-2.8) mm in diameter.

{O Vit}. Temperate to tropical Eurasia: lnd, Pak: Gj,
Mp.

Najas marina subsp. armaia {Undberg fil.) Horn af
Rantzien: Fig. 280

Stems very spiny, (10-) 15-25 spines in 2 cm. Leaf
blades 6-20 (-24) mm long, (11-) 1.5-5.3 mm wide
(including teeth), 0.5-2.3 mm wide (excluding teeth);
margins each with 4-10 teeth; seeds 2.5-3.5 mm long,
0.8-2.1 mm in diameter.

Annual or perennial. It sometimes develops turions
for surviving the dry period.

I(O) Vit}. S Europe, Africa, Asia Minor, Sri Lanka
and Australia: Cey.

Najas minor Allioni: Fig. 281
Monoecious, slender or robust. Stems without spines,

'ess ihan 0.5 mm in diameter, plumose or bushy
towards the apex because of closely packed curved
leaves. Leaf sheaths truncate to lacerate, 1-2.26 mm
long (including auricle and teeth), 1-2.4 mm wide, ser-
rulate or laciniate; auricles 0.13-0.37 mm long (includ-
ing teeth), 0.3-0.4 mm wide, serrulate or laciniate with
(3-) 8-13 spines on each side but none on the inner
side, apex rather obtuse. Leaf blades flat, flexible, (5-)
7-22 mm long, (0.3-) 0.6-1 (-1.8) mm wide (including
teeth), (0.2-) 0.4-0.5 (-0.7) wide (excluding leeth);
margins serrulate, with (6-) 10-18, conspicuous, spiny
teeth; the teeth (0.07-) 0.2-0.3 (-0.5) mm long, borne
on small or broad, multicellular swellings; midrib occa-
sionally with leeth; septa clearly visible up to the
margins; fibres absent. Mate flowers enclosed within a
spathe; anther 1-sporangiate, 0.56-1.3 mm long.
Female flowers naked. Seeds elliptical-oblong, slightly
curved at apex, ± 1.74-2.74 mm long, 0.45-0.65 (-0.73)
in diameter, clearly pitted; seed coat pits rectangular,
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broader than long, ± 0.03 mm long, ± 0.1 mm wide,
arranged regularly and ladder-like in longiludinal rows
of (60-) 80-100.

Annual. Characteristically found in habitats which
show great fluctuations in water level or even dry out
annually such as tanks, reservoirs and rice fields.

{O Vit}. Temperate and warm areas of Europe,
N Africa, Asia and N America: lnd, Pak: As? Bh, Pj.

Najas oguraensis Miki: Fig. 281
Like N. minor but leaf sheath only slightly auri-

cled; anther 4-sporangiate, 1.3-1.8 mm long; seeds
2.6-3.5 mm long, 0.6-0.8 mm in diameter; seed coat
pits 80-100 in each longitudinal row.

Annual.
(0 Vit). N India, Nepal, China and Japan: Ind, Nep,

Pak?:Jk.

Najas tenuis\, Braun ex Magnus: Fig. 281
Monoecious or perhaps also dioecious, slender.

Stems without spines. Leaf bases sloping, laciniate,
rounded or broadly rounded, never auriculate, 1.8-3

FIG. 281. Najas minor: a, habit (2 cm); b, seed (0.5 mm) with
surface pattern (inset); c, leaf sheatb (1 mm). JV. oguramsis:

d, leaf sheath (1 mm); e, male flower in spathe (1 mm).
N. tennis: f, male flower in spathe (1 mm); g, leaf sheath and
base of blade (1 mm); h, seed (1 mm) with surface pattern
(inset).
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(-3.5) nifiJ longh 1.3-2.4 <-3J > mm wide, .serrulate or
laciniuti- wil.1i 't—12 (-18) spines on each side. Leaf
blades Hat. 15-25 mm {9-3-30 mm) long, 0.5-J
(-1.3) mm wide (including teeth); margins serrulate.
wilh 5-15 (~30}, conspicuous, spiny teeth; thr teeth
0,14-0.4 nim long, the spine cells visible m ilu- naked
rye, borne on multicelluLir swellings: midrib without
teeth; septa clearly visible up to the margins; fibre*
absent. Malt- flowrrs borne in spat lies. Female flower*
naked or borne in spathes. 1.6-3.7 mm Jong. Seeds
elliptical-oblong, 1.2-2.4 mm long, 0.45-0.8 mm in
diameter: seed coat pits s-rjti.irish to hexagonal, iti
regular longitudinal rows of 25-35.

PerenniaJ and annual. In lakes, tanks, pools, ditches
and rice fields. GOBUDOII ami widespread, often misted
with N. graminea, sometimes locally dominant.

1(0) Vitl. India. Sri Lanka, Myanmar and SW China:
Bur, Ccy, Ind: Ap, Bb, Kl. Kt. Mp, l*j, Rj, Tn.

NEMIMBONACKAE: 1 genus
Wlutnbty. 2 tpedfcf and numerous varieties {S'ftumbo

tulai, N America; iV. nudfrra, warm A.iia and Australia,
naturalized elsewhere)

Ni. Xiuc-min rt al Lotus. Wuhan Instiuuc of Botany,
Acadatnia Sinica, Science Press: i^'ii, 1-163, pi. 1-inr?
(iy87)—in Chinese

Nelumbo mtcifera Gac'ttncr [Ntttmdium
now]: Fig. 282

large, perennial, with milky lalcx. Stems dtmorphk;
stem It-1 horizontal, vegetative stolons or rhizomes or
thickened storage rhizomes. leaves alternate; petioles
up to 3 m or more long, bearing niuneioiis spines; leaf
hlades when immature floating, when tnaturc raised
al>ove the water surface, peltate, reniform lo orbicular
(eccentrically petiaie when wsrj voiing). 10-HM) cm ur
more in diameter, glaucous, nerves prominent bid
without spines. Flowers 8-20 (-40) cm in diameter;
pedicel* exceeding the petioles. Perianth segments
14-30, the outer 2-5 somewhat persistent, greenish-
white and somewhat sepaNike, (he inner ones
caducous, petal-like, while to pint or red. Stamen* tip
to 200 or more; filament* up to I cm long; anthers
elongate, up to 1.2 cm long, connectives each with
a conspicuous and fleshy terminal appendage, up to
4.!i mm long. Carpels (lJ-) 12-30 (-40). borne singly in
cavities in the pithy obconical receptacle; fruit a head
of very hard-coated nuilm; nutlets ovoid. ± 2 cm long.
± I cm wide.

Widely known as lotos or lotus. The juvenitcs arc sub-
merged, the adults have floating or ftnergeni leaves. It
flowers almost throughout die year. The (lowers have
(hermo^jenetic stamina! connectives and arc strongly

Fie. 282. Xrlumko nudjera: a, M»lon wilh two leaves (S
h. leaf blade (A cm): c, fluwer (3 cut); d. frtdting bead (2

scented; pollination is by insects, il is partirularly attrac
tivi- to IK-I:^ tkbtm&Q honey is much in demand. The
disse m in tiles are large and hard nude is, the
mechaniMi) is not documented but liie HUtUrt>
probably iransporlKd by water, in mud and hy animal.
The nuitets may remain viable for several hundret
ftsn in tnud — Priestly, D- A. and Posihumus. M- A*
Extreme longevity oi lutus serds from Pulantien-
Nacure 299: L4S-149 (19S0). It is width fultivated as a
crop for iw edible lhi/uini^, edible nuts and for bone)
it is also grown lur ornament, the leave* arc* used lo
serving foixl. h )s Mfited G» Hindus CptKlina1 dewted
to Brahma); tlje buds, art- ml letted dailv early in lh«
morning for worship in teniples. It is UM'T! in meditinc
the seeds for skin diseases ;ind diiinhoea. ihe rhi('/>i|l<"'
Bar piles and ringworm,

It is very widely cultivated in India and it is
to determine where it is truly native.

[Eph/Hyp}. Warm Asia and Atistralia, n
elsewhert: Ban, Bhu. Ind, \ e p , Pak: Bh, Dl, Go,
Kl. Kt. Mh. Mp. Pj. <Rj. TnT Up, Wb.
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NYMPHAEACEAE [including BAJLOA^CEAE,
excluding C ABOMBACEAE]: 6 genera
Stems submerged, contrtiaed and corm-iikr or elon-
K«tn'. rhizomatoua or stokmiferou*. Leaves alternate,
usually radical; petioles submerged, long ami flexible:
leaf Made* submerged or floaiing, rarely eiaergent,
cordate or peltate, linear to orbicular or sagittate.
H.i',..,-h solitary, bisexual, radfeHj lymmetirfcal Sepals
4-6* free or Based to the ovary- Peials rarely absent,
usually numerous, often gradually passing tmo sttmesa
Of Stamfnodes. SL.nnens numerous. Carpels -V30 i>r
more, united or partially united; stigmas on ;t disk wiih
radiating rays. Fruit an Irregularly dehiscent berry.
Seeds numerous, sometimes aril late.

Perennial or annual. All species are submerged or
cpihydalcs, occasionally some leaves may becottC
emergent when plants are overcrowded. Miira, R L
Biirclayaceac and NyriTphaeaceae. ~

Excluded: t>ctasionalty ciiiiiv^iu-d but a]jparently not

becontirtg naturalised: Naphar, Victoria.

I- Plants bearing spini^; priioles of mature leaves

inserted ai the centre of ihc blade
2. Leaf bladt-s Iwaiing spfetes OH both surfvti'vs; leaf
marRin* not tttrned upwards; siaminndcs absent;
carpe Qarjr a ppe-ndaf; e s * bw* n t Euryatt

J. Leaf blades bt-ai'ing spines on ibe lower
surface onJy: teafmaigku aimed opriprd
replacing ihr inner siiiintns; (."irpcllwiy appendagtrs
prcsenl Victoria

1. I'lajus without spinet (M-'liolts of the malurr leaves
inserted at the broader and notched end of (he blade

3. Siemens fused tu I he petals; siami nodes absent;
leaves mostly submerged Barrfaya

S. Stamt-ns It it- from the pctaJs; sLaniinodes present;
leaves mosdj Mnnring, sometimes emergent Or sub-
merged

4. Sepals 5 or 6; ovary superior petals nai spread-
ing, scale or stamen-Jite; seeds without arils

Nuphar

4- Sepals 4; ovary semi-inferior; petals spreading,
petaloid. show'; seeds with bell-shaped arils

Nymphaca

Bairtaya [Hydroilemmv]: 2 species: tropical SKAsia

Bmrtaya Iwigifitlia Wallich: HR- 283
Stems wiili ctnins and slender rbi/omes. Pc(ioles

&-2S i:m long; leaf blades usually toUilly submerged btn
occasionally emergent for short periods, linear-oblong,
12-28 (-40) cm long; 2-6 cm wide, membranous, the
base cordate to almost sagittate, the margins undulate,
h tip obtuse. Peduncles K»-35 (-80) cm long. Sepals

JS, 5, tincarellipiii.il. 15^3-5 cm long, green-
m outside, purple inskk', with midrib extended

intor a ,Vr> mm long latL Pemls 8 to numerous, perigy-
nuns, united bclOW into a tube, shorter than the sepals,
greenish outside becoming pink, red or purple iaiidc
Suumn> numerous, fused to the petals] staminodes
absent, tarpcls up to 10, united, Inferior; siigniatk disk
conkal, Fniit ;ui irregularly dehiitent, *)0- to 5fX)-seeded
lx;m', 1-1-5 tin across. Seeds glolxise. ± I mm in diaiut'-
ter. Covered in fine hooked spines, released in white

pulp.
Perennial. In Streams or rarely in pools, usually in

forested regions or rubber plantations. Ju\rmle» and
adults are usually submerged, but sometimes season-
ally emergent, li is pollinated by insects and b also
sometimes autogamous; the flowers sometimes do not
even open- The disseminuii'S are seeds with hooked
spines released in pulp, dispersed by animals (wild
pigs in Malaysia). It is cultivated for decoration.
Kufner, J. ICrfeiirung sow Haltung und Vermchrung
von Bnfdaya Itrngt/olia Wallich. Aqu,H-Planta "

|Ros|. SE Asia: Bur, Ind: An.

Fit- 283. Banfoya tnngifoiia: whole plam with flmvers and

leaves (B tni).
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Euryalr. I species
Euryateferox Salisbury- Fig. 284

Stem a short, diick rhizome, leaves in rosettes; peti-
oles densely prickly; mature leaf blade* floating,
pel tale, orbicular, up U> 1 in or more- in dianicicr. berth
surfaces wi<h spines, margin ju>t upturned. FtOWen
often submerged and «leisiogaiTiou.s, 5-6 cm in diame-
ter. Sepals 't. ^'ith prickles, epigynous. Pe.mts 3O-3i>,
epigynom, shorter than the sepnK blur to violet or
red. Stamens 78-92: staminodol absent Carpels H-16,
united, inferior; stigmatic disk obconic.il. Fruit
crowned with po&teai tepab mA cowered with stout
prickles. Seeds witb pulpy aril.

Annual w sh"H-iivcd perennial Found in naier up
to ;i in deep in lakt-s, pools or in slowly Rowing water.
Juveniles are submerged; the adults have floating
l<;ivcs. Although apparently specialized for pollinaiion
by inserts (with sceni and nectar) ii is highly antoga-
ituius, often with prc-an thesis clebtogamy. The dis-
winimiles arc large seeds with pulpy mils. I he
dispersal is probably by animals (Pish aEid bird*) and

also by water. Ji is t'Kiensively cultivated in northern
Bihar, En West B&Qga] and K;islunir il is beCOfltfttg »'en
rare and may now lie extinct Tiic seeds, fruits and • hi*
zomes are eaten locally by humans; il is alw used i»
mediritte and culLivatcd for decoration

!(©) lipli}. N India toCanua, Manchuria and japan:
Ban, Ind: A*, Bh.Jk, Mg, Mti. (Jr. Rj. Tp. Up, Wl>.

\\mphaea: ± 40 species plus numerous hybrids
varieties: cosmopolitan

Plants Without spiiu.s. Stem ,\ slender or st<>111

rhizome, a conn or a tuber. Petiok-s snioAb; tB8*U*S
leal blade* with a dtwp sinus, mostly Hoaiins- »v a U ' l"
orfaicolar, leathtn-. il submerged usually
(ilniy ;ind delicau-. Piemen borne al>ove ihe
surface, strongly proiog)*nous. Sepals '•r green
sneaked with red, Peials ninnerous, thofi
passing into stamens. StameiM tuinieious. with
Without appttifia^cd nuinrt lives. Carpet*3-^85.
or partially united; fruit a lu-rry ripeninjf below
Seeds with bell-shapwd arils,

P e r e n n i a l o r a n n u a l . P o u n d i n Mill '>r f l o w i n g
up to i l2 m deep, in a wide variety of habitats.
fweaBea wee tabmcrgah the mitda are ftioaaerfed
HoAi'mg- PoJlinaiion î - bj btseCM fnigbl- or
flowering, each with different and bijaiW pollinaiinii
itrategies). The dteemtoulea are seeds witli pulpy •"l|l-

dispn.T^H hy animals and by water, sonu" spe< ies also
spread hy tpcd^iutd l>uds and bulbils. The rlii/otii*--
Howcr buds aitd wfrLs of some species eaten foir I'""
medicine or to cause hatlitcinatifins. The rhizomes ar
used as a luordam in dyeing and unning. *
A\U\ tivhrids are euhivated for ornament.

The nomenclature of Nymphata in India has
very confosed <uid some names are ofteti V&A i
wrong sense.

deluded: the following have been
from the Himalayas but do not extend south itttB
Nymphaea alba Umiuniv M Candida C. Pre.sl. At
Ailon. S. trtmgprta (ieorgt. N, tuberosa 1'nine-

t n c

L Leaf bUdes en (ire io bkiuLly dentate,
antben witii tonninal ^xpendages; sefkals y
vobocdj usually wida p u r p l e sLicaks. persisterii in l r U l t '
«laj -fiowcring N. voudiah

1. Lear blades sharply dentate, pubescent below (bait"
somrumes restricted to veins); anthers wii.1i'111'
appcndagCb: *epals with 3-9 white veins, deeavinv. >
the fruit develops; nijrht-(lowering AT- bet

|fe& 284. 8tayatt/irw. J. Bower bud. Sowei -it an thesis,

!i!.*ih- ami U-,ii hii<l<i {2 cm); h. Rower in kdo^twUnk] tti MUD

(Ica i ) .

Nymphaea ttouchali M, L Bnrman [N.
now]: Kijj. ^85

Rhi/omes horizontal or erect, up io ±S cm in
ter. Leaf blades mostly Jloaling, entire to
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toothed, waxy, ± elliptical-orbicular to round, 5-25
(~45) cm long and wide, the radial slit to the centre or
to within 6 mm of the centre, glabrous on both sur-
faces, the adaxial (upper) surface green (sometimes
blotched with purple), the abaxia) surface reddish-
Purple, die margin entire or with broad obtuse leeth.
Flowers barely emergent. Sepals lanceolate to ovate-
lanceolate, 2.5-5 (-9) cm long, green often with
purple streaks, obscurely veined, persistent in fruit.
Petals 6-16, white, pinkish, blue or bluish-purple, the
outer ones lanceolate to oblong-lanceolate, 2.5-7.5 cm
long. Stamens (15-) 20-40 (-65), 1.5-3 cm long, not
separated from the petals by a gap; anthers not
flattened, yellow with white or blue apical connective
aPpendages up to 4 mm long (usually less than one-
quarter as long as the anther). Stigmatic disk sur-
rounded by short (1-3.5 mm long), incurved, carpel
appendages. Fruits 1.5-4 cm in diameter. Seeds ellip-
soid-globose, 0.5-1 (-1.5) mm long.

Perennial or annual. Common and often locally
dominant in permanent and temporary water. It grows
>n shallow pools or water up to i 2 m deep. The

^G, 285, Nymphaea nmuhaH: a. leaf blade (6 cm); b, largest
a n d smallest stamens (2 mm); c, flower in diagram a lie longi-
tudinal section (1 cm). N. fntbescrns: d, leaf blade (3.5 cm);
e. stigmas with appendages (1 cm); f, largest and smallest
stamens (2 mm); g, seed with aril (1 mm).

flowers are fragrant; they open during the day and
close at night; after pollination they tend to remain
closed day and night. Leaves, petioles and peduncles
are eaten locally; most parts of die plant are used in
medicine to cure various complaints.

Plants resembling N. nouckali with the abaxial
(lower) leaf surface green with purple spots and
growing in the hills may belong to the African species
JV. caerulea Savigny; plants proliferating from the sinus
of the leaf blade may be N. x daulwniana O. Thomas a
hybrid involving N. micranlha Guillarmod et Perrier de
la Bathie and perhaps N. caerulea.

)(O) Ephf. S and SE Asia: Ban, Bur, Cey, Ind, Pak:
An, Ap, As, Dl, Go, Jk, Kl. Kt, Mh, Mp, Or, Pj, Rj, Tn,
Up.Wb.

Nymphaea pubescms Willdenow [N. rubra Roxburgh ex
Andrews, N. nouchaii auct. Ind., non N. L. Burman,
N. fotoauct. Ind., non Linnaeus]: Fig, 285

Leaf blades mostly floating, green above, brownish
or purple below, ovate to round, 15-36 (-59) cm long
and wide, the abaxial surface dark green and glabrous,
the adaxial (lower) surface greenish, brownish or
purple, densely covered with short hairs or the hairs
sometimes restricted to veins, the margins sharply
dentate, although the teeth sometimes absent on the
apical part of old leaves; teeth 3-7 mm long, 7-15 mm
apart. Flowers borne well above the water. Sepals ovate-
lanceolate to obovate-oblong, 2.5-8.5 cm long, uni-
formly green with 5-9 white veins, decaying as the fruit
develops. Petals 10-25, white to pink or deep red, the
outer ones oblanceolate, 2-7 cm long. Stamens 25-70
(-90), yellow or red, separated from the petals by a
gap; anthers flattened, 1-4 cm long, without append-
ages. Stigmatic disk surrounded by large (5-10 mm
long), yellow, finger-like appendages which close over
the stigmas after the first night of (lowering. Fruits
globose, 2.5-4 cm in diameter. Seeds ellipsoid to
globose, ± 1.4 mm long, ± 1 mm wide, almost black
with a white aril.

Perennial or annual. It is common and often locally
dominant. It mosdy grows in shallow permanent and
temporary water. Ii is a very fragrant night-flowering
species; after pollination the flowers usually remain
open during the day but the stigmatic appendages lie
over the stigmas. The rhizomes with roots are eaten as
vegetables; the leaves are often used as fodder. Most
parts of the plant are used medicinally.

I rather suspect that the Indian species should be
merged with TV. lotus Linnaeus. A cultivated race of
N. pubescens which does not develop seeds and has red
immature leaves, crimson petals and red anthers is
sometimes found naturalized in permanent water and
in decorative pools; is often called N. ruha.
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1(0) Eph|. S and SE Asia: Ban, Bur, Cey, Ind, Pak:
An, Ap, As, Bh, Dl, Gj, Go,Jk, Kl, Kt, Mh, Mp, Or, Pj,
Rj,Tn,Tp, Up, Wb.

ONAGRACEAE: 24 genera, 2 with aquatic species

Herbs. Leaves sometimes with stipules, alternate, simple;

leaf blades entire, pinnately veined. Flowers bisexual.

Sepals 4 or 5, valvate. Petals 4 or 5, free. Stamens as many

or twice as many as sepals. Ovary inferior, 4- or 5-locular;

style simple; stigma capitate. Fruit a capsule, opening by

valves or disintegrating irregularly. Seeds numerous.

Excluded: several species of Epilobium have been
reported from wetland habitats in the Himalayas.

Ludwigia [Fissendocarpa, Jussiaea]: 75 species: almost
cosmopolitan

Herbs, sometimes woody at base. Stems erect, ascend-
ing or creeping and often rooting at the nodes, when
submerged or floating often swollen and spongy or
bearing silver-white, inflated pneumatophores. Leaves
cauline or in floating rosettes, opposite or alternate,
mostly entire; stipules absent or reduced. Flowers bisex-
ual, radially symmetrical, borne singly or clustered in the
axils of leaves or in a terminal inflorescence. Sepals (3-)
4-5 (-7), adnate to the ovary, persisting in fruit. Petals as
many as sepals or absent, yellow or white, entire or
notched at tips, contorted in bud. Stamens as many or
twice die number of sepals; anthers versatile or basifixed.
Ovary inferior, as many locules as sepals; stigma slightly
lobed, hemispherical or capitate; placentation axile; fruit
a capsule, dehiscing by longitudinal slits or flaps, by ter-
minal pores or irregularly; seeds numerous, sometimes
dimorphic with some smooth and others corky.

Annual or perennial. Found in a large variety of
aquatic habitats, submerged, floating, emergent or sea-
sonally submerged. Pollinated by insects or autoga-
mous. The disseminules are seeds (sometimes
dimorphic), some dispersed by water, others by
unknown means. Some species reported to be weeds
in irrigation systems, others cultivated for decoration.
Raven, P. H. The Old World species of Ludwigia

(including Jussiaea), with a synopsis of the genus.
Reinwardtia 6: 327-427 (1963); Sreemadawan, C. P.
Notes on Indian species of Ludwigia. Bulletin of the
Botanical Survey of India 8: 79-80 {1966).

Excluded species: Ludungia repens Forster [L. natans

Elliot]; from N America was reported from Bangladesh
in 1966 but has probably not persisted or it was incor-
rectly determined.

1. Petals creamy white with yellow at the base, 5; stems
usually floating and bearing bunches of spongy, gas-
filled, spindle-shaped pneumatophores L. adscendens

ONAGRACEAE

1. Petals yellow, 4 or rarely 5; stems usually erect or if
floating then without bunches of spindle-shaped pneu-
matophores

2. Capsules enlarged and inflated above, narrow
below; seeds dimorphic in several rows and free
above, in I row and embedded in cubes of endocarp
below; pollen grains shed singly L. linifoha

2. Capsules ± uniform from top to bottom; seeds
not dimorphic either several or in 1 row or either
free or embedded in endocarp; pollen grains shed in
tetrads

3. Stamens twice as numerous as the sepals; shrubs
or subshrubs

4. Capsules terete, 8-ribbed; bracteoles borne
above the base of the sepal tube, persisting m
fruit; petals rather inconspicuous, usually not
exceeding the sepals L. octovalw*

4. Capsules 4-angled with 4 nearly fiat sides,
4-ribbed; bracteoles at the base of the sepal tube,
not persisting in fruit; petals showy, usually twice
as long as the sepals L. peruviana

3. Stamens as numerous as the sepals; herbs
5. Capsules rarely more than 1.5 cm long,
± terete, impressions of the seeds not visit̂
through the capsule walls; seeds in several rows l
each valve, 0.3-0.5 mm long; young stems and
leaves usually green L. perennts

5. Capsules usually more than 1.5 cm long,
± 4-angled, impressions of the seeds visible
through the capsule walls; seeds in 1 row in eac
valve, 1.3-2.2 mm long; young stems and leaves
usually tinged with red L. prostrate

Ludwigia adscendens (Linnaeus) H. Hara [Jussiaea

Linnaeus]: Fig, 286
Stems prostrate or ascending, usually floating an

bearing bunches of silver-white, spongy, gas-nlle
spindle-shaped pneumatophores, the flowering Por"
tions ascending, up to 50 cm or more long. Leaves wi
petioles 0.5-2 cm long; leaf blades broadly oblong-
elliptical, 0.4-7 cm long, 0.7-4 cm wide, glossy green
with pale nerves, narrowly cuneate at the base, acute <
rounded at the tips. Flowers solitary in leaf »xl Sl

pedicels 2.5-5.5 4 cm long, hairy above the middle,
bracteoles deltoid, ± 1.2 long, 1.3-1.5 mm wide, borne
at base of sepal tube. Sepals 5, deltoid-acuminate,
5-13 mm long, 2-3.2 mm wide, hairy or glabrous.
Petals 5, obovate, 9-18 mm long, 6-12 mm wide,
creamy-white, yellow near the base. Stamens *"<
pollen grains shed singly. Capsule glabrous or hairy.
1.2-3.5 cm long, 3-4 mm in diameter, terete, Hgn1

brown, with 10 conspicuous darker brown ribs, thick'
walled, irregularly dehiscent. Seeds in I row in each
valve, visible through the capsule wall, ± 1.5 mm apart.
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' •M.3 mm long, Braofy embedded to cabes of woody
ftidocarp 1.2-1.5 nun high. 1-1.2 mm thick.

Perennial or perhaps sometimes annual, found in
wet swampy places, iiMt.iily Rooting oo the twee. It is
often gncganotufbrnut^ MLUS mi tin.- surface, the mats
often become colonized by other species. It flowers
.md fruits throughout the year.

I(O)J Pie/Hyp). Subtropical Himalayas, India, cast

to China, Malaysia arid Australia: Ban, Bur, Cey, Ind,
Nep: Ap. As, Rh, Dl, Go, Kl, Ki. Mb, M{>, Or, Pj. Rj, T«,
Up, Wb. 0-1500 m.

g linifolia (VafoJ) RoJla Rao 1/..
(G. Hun) F.xcll, ju a iiifn ftsitndatarpa H ai n es ]: Fig. '2 * i '•

Sterns erect, 5-300 rm mil. often becoming woody at
Ifee baic, L-Iiitigiiu-. thread-like pnctttnstophoFes arising
from buried and submerged root*. Leaves witii petioles
2.5-1H nnn long; leaf blades lanceolate 10 oblcmg-elHp-
'ical. 1-10 cffl lung, u,ii—3.5 nn vvif̂ c, juirrowly cuLifaic
•'i the basir. ^cmnitKUc ai the lips. Flowcts solitary in
'1"J| iixils. subs<*ssi!r or Up lu 4 mm long; br<u:U'
deltoid, ± I mm long, ill the base of tin- sirpal tube,
^l 4 (">). Eancedate, 2-4 mm long. Peutk 4 (5),

l. 2-5 mm long. 1-2 mm wide, yellow fading to

••'<'. K86- I.udnigw ndxaiutrny. ;i, cntd^CSM sh«MU .irisinj; from
;i (loaltaig sicm {2 cm): b, Uuwer (5 mm); r.. frnLi (1 mil;
d ([ sTini). /. tmifoliii: e. flower (S mm): f, spiral pan af

(I mmhtf, hasal part of Hie frtiN {1 mm).

in

orange-yellow, Siamcn-s ivvitc as niany as itie sepals;

polkn grains xhed singly. Capsule finely hairy,
1 .b-~$ cm long. 1-1.i! mm in (Jiameiti, Subteretg,
enlarged in di<- upperJtixth lo third, thin-wallrd. irreg-
ularly dehUcem. frribb^d. Scod* in the knKZ par! of
the capsule iit 1 row i" CBCb vnlvc, visibk' through the
lower pan. of the capsule wail, 0.7-^0.85 mm long, each
firmly cmbtddtid in cubes of woody onducarp; sixth in
IIH1 upper inflaicd pan of t.hc capsule in SCVCITII raws

b \ialvc. frrf, ovoid, Q.SS-0-8 mm lunj;, paler
than the lower seeds.

Animal. Foqnd in mn places, particut&rfy in tt-mpo
pools. It often QCOipk* jJ)alfoi\' water whrrr the

main slrm is often surrounded by fine, silvrr-whilc,
thread-Ukd Ho£kUt)g pneuouitopboreti which msj afso
arisf from buried rmiis. Soniniuu-s ihc; plants art- very
small when growing on drying mud. Differs from other
Indian species ta baling dimorphic Mt*tts.

1G Ten 'Hyp]. Faniropirs, probably native in
Anjcrica: Ban. Bhu. Bur. Ccy, bid. Nc:p: o\ti. As, Bh.
Gj. Co, KJ, Mp, Mz, Or, Rj. Tn. 0-500 in.

Ludwigia octavah'is (Jarquin) Raven [fuviaea sufftvii-

oflsa LiJinat-'us, L. odmfatvissaibgp, tesstiifUiTa

Raren): Fig. 287
Variable in ptibi-stcucc elthee sparsely

hairy or densely patently hauv Stems robust, usually
much branched, up to 4 no tall,1 often betommj; woody
at ilie base, leaves with petioles up to ± 1 cm long but
usually less: leaf blades linear Lo subovate, 0.7- H.S cm
long, O.i-4 cm wide, narrowly or broadly cuncate at
the base, iUtcmiatu at die tips. Flowtrs solitar\p in leaf
axils; pcdiccb Up to 1 cm long bin usually less; hracle-
olea reduced o* subulate and up to t cm long, b o n e
above the base of the sepal tube, persisting on the
capsuif. Sepals f. ovate o* lanasofcite, 3-15 mm lung,

1-7. "i no wide. Petab 4, brondlv ubowite or cuneaus
emarginau, 2-17 mm long. 2-17 mm wide, yeDow.
St;irru'iis S; polIt'n grains shed in tctradi. Capsule
1.7-4.5 (-ti) <in long, 2-8 mm in diameter, terete or
nearly so, thin-walled, pale brown with 8 darker ribs,
regularly dehiscent, Seeds i" several rows in each valve,
not visible through the capsule wall. Free, rounded.
0.6-4K75 nun long, 0,">-O_7 nun in dianit-u-i iiu hiding
the prominent and inflated rapec.

A pan tropical weed. Founrl in wet and swurapy
places rivert, ditches, canals or UMiks, mosdy near culti-
vated land. It i* a very variable species mth four sub-
species. Two <>l these are found in hidia: t.udwigia

iKtvt>alvi\ Mibsp. wtwahw is characterized by being sub-
gtabroit5 or having appressed hai^ sad UMM-S thai arc
lanreolate or linear \ l.udwigia udovalvis subsp.
S$tsUi/tdrB (Michaiix) Raven is characterized by havinjf
numerous, long, erect hairs on emergent parts and
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FIG. 187. t.adtirigia octmtahis: a, fruit (I cm); b. (lower
{5 nun); <:, siamm* and twary {2 mm); d. seed (0.3 mm).
L pmnnix: e, flower (3 mm); f, ataiOCW and ovary (I mm);
g, txanjvertc wniim of ila- fruit (\ mm); )i. linit (•> mm);
I,seed (0.2 mm).

leaves rather widi- tiuut'oiate (o elliptical or almost
ovate, ii]) 10 7 cm long and up to 1.5 cm wide. In India
there are numerous intermediates so I have- ool tried
to ireai (httn separately.

t(O) Htrll- Tropics of the World_ Bati, Blm. Bui", Cey,
Ind. Nep: An, As, Bh. Go, KJ, KtT Mb. Mp, Mz, Or. \%
Rj. Sk. Tn, Up, Wb. 0-1500 m.

Ludwigia perennu Linnaeus [X, patuijima Roxburgh]:
Fig. 887

Steins up to 1 ID tall, often becoming woudy at the
base, ljeavcs with petioles up to 2-15 nun long,
winged; leaf blades narrowly cllipiical to lancrolaie.
1—11 cm long, 0.3-2.7 cm wide, narrowly cuneaie ai
ihe base, mtbacutt a\ the tips, newteri solitary m leaf
,i\iN; pedict-U abseiU or up to <> nun lung; luiuicoles
subulate, up U? 1 mm lOQg. Sepals 1 {:>). deltoid,
1.6-3.5 mm long, 0.7-1.8 mm wide. Petals 4 <5), ellipti-
cal, \-'A nini long, 0.7—2 mm wide, yellow. Stamen! to
:i..rr. is tbe sepals; ptifflen graini ihed ta tetraijs,
Clapsule 3-16 (-19) mm long, terete or nearly so, ihin-
wall«l, pale brown, ic-gularly or irregularly dehiscent.

ONAGRACEAE

often ± nodding. Seed* in several rows in eatli valve,
purple, uoi visible through the capsule wall. free, cllip-
sotdal-rmmded, 0.3-0.5 mm long. 0.2-2.2 mm in 1;'J1"-
clfir. rapHo very narrow and ktc<>nspicuou&.

Annual. Found in wet places, sandy river beds,
streams, common in rice, lidds Sometime* it
resembles L> [inifoti/i but may be disnnguisl
having as many stamens as sepal lobes and the seeds a
the {op of the capsule without corky disks.

(O Hell. Africa. Afghanistan. lndi;i. east «> S>
Malaysia. Australia and New Caledonia: Ban, Bhu.
Ind, Ne.p. Pak: <AB, Ap, Ar, As. Rh, i -j. Go, Ki. Kl,
Mp, Or. Pj, Rj, Sk, Tn. Up. Wb. (>-IS0'O m

•

Luthuigin fHnwiaTta (Unnaeus) H. Haru {fvwiara
RidU-yl: Fig. 288

Shrub-like; rhiead-liktr pncuinaiophort^ atfiW l"roT1

submtcged mow. Stems iiMt.illy imn.li hi.iiu lied, lip
4 m tall, the iiruiK-lu-s deosdy hairy, btvm with |
otej -A» 15 mm lonyf leaf blades laoceotatt to iir

lanceolate, (2-J 4-15 (-45) cm long, 0.3-4 (-)<>!
wide, narrowly cuneaie ;tl the base, ftCUW to »
at ihc dps. Flowers solimn1 in leaf axii.-:: pedicels
(-6.5) cm long: bractcolra reduced or -subitlatt-

l l I '

FIG. ZB8. Lwhirigia pincU&W. A. fU*wi.'iit\fc sho<)t (2 l ^ ^ ;
b, him (1 i in i; (. M-*-d ((t.5 mm). /.. fnoswin: & Bower (1 ""
c. fruit (3 mm); f, iced (0.5 m,,,
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to 10 (-20) mm long, borne at the bast- oj the sepal
lubtr, usualIv deciduous itud not pi-rsiMing in (tun.
Sepals 4 (5)', lanceolate, 1-2 cm long. 4-9 mm wide,
irregularly serrulate, villons. Petals* (5), mborbioitar,
shaSowty cmarglnalc, 1-4 cm long, blight yellow,
clearly veined. Stamens iwkc as msmy ** 'he sepsis',
pollen grain* «h«l in tettadfc Cepwlc villous, 1-1 CM
long, 0*4-3 cm thick, 4- (5)-anglcd, thin-wallcd, hgtii
yoUowtah-brown with i prominent dark brown ribs,
regularly or irregularfy dehiscent S<:cdsiu NM^al WWS
III <;ich valve, not visible through tlu- capsule wall, free.
rounded, 0.HM1.9 mm long.

PfetcnniaL ft i* found In seasonally inundated areas or
in wet plaiTs particularly along rivers, canals and ditches;
sometimes growtag on Booting mau of vegetation.

fHyp/Hd/PteJ. Native of the Now World, spreading
in Ask,, known from the Nilgiri Hi IN in BOOthem Indin
and Sri Lanka <Oy. <IIKI: <Tn 1886.

igia prostrate llnxburgh: FIR- 288
Stemi KMM) tm t;U1. often rftWish tinged U w t s WILII

olet up to 4-2f> mm long: leaf blades narrowly Hti^
tal to elliptical, 1-J3 cm long, 0.3-2-7 cm wide, nar-

rowly cuneate .a the bate, acute at ihe lips. Flowers
Ktifoaxy in leaf axils; pedicels absent <>r up ic> 6 mm long.
Sepals 4 (fl), deltoid. 1.3-2.5 mm long, 0.4-0.9 mm
vulr. Pdalfl 1 (j). narrowly spauilntr. LS-i? mm long,
Q.*-0.9 nun wide, yellow. Stamena (4) 8; patten grains
*herl in trtrads. Capsule 12-22 mm long, D.8-1J ""'i in
•lunu trr, Eamcwbat tsngjcd, thiJMiwlled, p̂ i= bruwn.
'mr^ulailv dehiscent St-eds in J row in CHM* valve.

inW ^ indenmtions fjn ihr walk of the
free, OVOid, apicufcte at one end. O.fv-0,0 mm
i (»..; mm in dhuneter, wplu- narrow and linear.

Annual. In wrt place*, along ditches and
and in rice fields. Rescmblrs L. }wnnis Imi '.cods in
I row fan each loculiu;. showing as indentations on ihf

l t p l e s
IG Bel?}, .VvU and Mahvvsi;i, Bcom nonbern India

and southern China to Sri Unka, Indonesia and the
Philippics lian. Bint. Ilur. Ccy. Ind, Nep: An. As, Kt,
Mg, Mp, Mi, Sk. Tn, Up, Wb. O-S0O m.

O R( .HI DACEAiE: 795 gentra
Excluded; Ptoistyhts tawti Ur[gln; found in moist situa-
tions but not A wetland plant

J. Warm and iropicai Old World
stratettmatka (I.inn.it-us) S< lik-i hter |Z
() [.indley]: Fig. 289

Sterns creeping and sometime rbi/oinaious below,
«*€1 and dendcr above, -ri-25 an mil, lealy through-
otu, Leaves ah triune, linciir-lanrcolatr. I.JMJCIII long,
acute to subuciimiiialc, Inflorescence a dense spikr. up

Fie. 289. /nixi™ tfvHtvmalkn: .i. flowering pkini (1 cm);
b, brad U* »"»» C, Bower (1 aim); <L, flower with sepals istd
petals removed (2 trim). ftuufa«*u^uwirfari>: c. nmk- miii.nv
cene* (4 cm); f. pan of male Oower widi artOiers .irisin^ From

;i common stalk (4 mini: g, fruitinghtad H era)

to 5 cm long; bracts clnngate-ovatc to taaceolate, "i'li
CiHate margins. Flowers bila«>|-ally smninelrit.il Si-pals
:V unoqtiai, the latfr.tl ones ovaie-iaiict'olatf. the dorsal
broadly ovate, tmiied with (be petal* to form a hood
over the column. Petals'V futcate-laiicenluu- to oblong,
pate pink or white; petal tip saccate a) the l>as<\ clawed,
papillate. Cnluinn snt iinin-d andrtH-timn .mt! Kynoc-
Mumi VCX] ^hort. Pollen in siirky ma5s*.-s (pollinia).
CapstuU^ ellipsoid, ± 0.7 mm long.

Perennial or perhaps sometimes annual. Minim-
herbs In inarshes, w-assy places subjected to inunda-
tion and at the edge of ponds. U is not confined to wei-
lands. It is vory variable and has munv s>tionyms ami is
probably the comiii'nit'M OTChld in bulia.

|(O) Ht*l|, Tropical and suluropital Mix. Ban. «
Ind, Nep, Pak: As, Bli, Dl, Ki. Mp. Pj, Rj. Up,

p AN D A N ACE A K: S genera
I'tmdanus t SIM) species: Old World tropics and sub-

tropics
MiKh branched small trees or lhruh$ hraiuhcs

spreadiiij^; trunk arid lower branches wiih
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Leaves spiral-tristichoiis, linear, sword-likr to narrowly
elliptical, margins prickly at least towards apex.
Inflorescence siibti'ndcd by leaf-like ttiBCtS, unisexual,
of 1 or mow heads. Flowers without bract*, btactcolea
and petfenttu Female Mowers 1-loctilar; stigmas sessile
or nearly so. Male (lowers in dvn&e spikes, not clearly
recognizable u$ individual Links. Fruit a globose to
oblong mass of free or united woody or fleshy drupes,
Seed endowed in a bard, brinivtikr pyrene.

This genus is laxoTiomically complex. Many species
arc coastal Other* are in mountain forests hut they
hardly qualify as wetland plains. It is very difficult lo
know what specie* to include. The following specie* is
widespread in the hotter and niojsier parts of India
and is usually found in wet places; it is also often
planted.

Pandantisfasiatfarts 1 -arnarck [P. odarafUtimus Ijnnaeus
fil nom. illfg.. !'• toidniu aucL Inel., noil Solander ex
S. Parkinson!: Fig. 289

Leaves usually less than 2 in long and 8 cm wide.
Prickit's on leaf margins white (a cultivated variety

d is without spines). Inflorescence bracts creamy-
iind fragrant. The female inflorescence a solitary,

terminal head. Stigmas 'U'- or V-shaped, Male
inflorescence oi"± 9-13, up to VI cm long spikes.

Common in coastaj regions in salt water QoartHcs
and mangroves hiu often found in fresh water inai she*,
and swamps, along rivers and streams and in season-
ally inundated places where it sometimes forms deftK
thickets. It is often cultivated: the leaves are used for
weaving, A perfume i.s extracted front the bract*, male
(lowers are used as decoration and it also makes a
useful fence. It is perhaps no more than a variety of
Lilt* Pacific species P. Itftonus.

llh'H. S and SE Asia; (>y. Inri: Ap. <D1, Gj. Go, Kl,
Kt. <:Rj, Tn.

P H11 YD RAC E A E: 4 genera

Philydrum: I ipief tol
PitHydrum taniginasum B;mks et Solander ex Gaertner.

%29O
Stem short, corm-likr, IJC;IVCS pttffadal, eipiitam. in

'I ranks, crowded at the stern bast, linear, 40-80 nn
long, glabrous, soft. Scapes 30-100 (-ITJO} cm uill,
woolly-hairy towards the apex. Flowers bisexual, bilater-
ally symmetrical, sessile, solitary it) the axils oi
likc hvatw, brads 2-7 cm Umft, rtftcxtd g
an thesis. Periaritb petaJ-like, yellow, 2-seriate; outer
segments 2. 1.2-2 cm long, ± 1 cm wide, actile at the
tips; inner segments 2. united at the bast. 4-8 nun
long, ± 2 mm wide. Stamen 1, inserted at the base of
the OUttc, adaxial peiiutth tegOtettt, 7-9 mm long;
filament flattened; anther 2-1ociitar, spirally twisted:

pollen released in tetrads, Ovary superior, 1-lOCtlwR
style 1, simple, elongate. Fruit a rapsuic, 54faJved, iri-
angiilar-obJong, 9-10 mm long, 4-5 mm wide. Seeds
numerous. ± 1 mm long, armnged on parietal placentas.

Annual or perenniat, Otmrs in ponds ami ntt*"***
but iilso found in swamps and wet savanttit*. Also soine-
dtnes found in rice fields bm not reported w be'*
serious weed. Pollinated by insects. The d ' 1 ' 5

arc seeds, dispersal unknown.
UQ) HelJ. SE and t Asia and NE Australia Bur.

Art

POACEAB [GRAMJNEAt] : 651 genera
Stems creeping, ascending or erect, when p
often differentiated into sterile shoot* (rhizome* at
stolons) and flowering shoo is (culms); culms cvhridn-
t:al, closed at nodts and usually hollow at inlrrnt*"^
(in some aquaiics filled with spongy aerenchy11*)*
leaves soliLarv1 at nodes, alternate and 2-rowed. usualV
consisting of ftheath, ligule and blade: sbeaih* viiar'
ding the culm, open or closed, sometimes illatfO

Fir.. 2*w, PHByhtm
b. flower (1 cm).

(lowering
CI11'"
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ligules placed at junction of sheath and blade, mem-
branous, a fringe of hairs or rarely absent; leaf blades
usually long and narrow (grass-like), rarely broad,
rarely with a stalked base (pseudopetiole). Inflores-
cence very variable, made up of spikelets. The axis of
the spikelet (rachilla) usually bears at the base 2 empty
bracts (glumes); the axillary buds of the following
bracts {lemmas) usually develop a branchlet bearing
1 leaflet (palea) and the subsessile flower. The unit
consisting of lemma, palea and flower is called a floret.
Flowers mostly bisexual, sometimes unisexual or
sterile. Perianth of 2 or 3 minute, membranous or
fleshy scales (lodicules) or absent. Stamens hypogy-
nous, usually 3, rarely 1-14; filaments long and deli-
cate; anthers opening by longitudinal slits, usually
versatile. Ovary Mocular; ovule solitary, anatropous;
styles usually 2, rarely I or 3; stigmas usually plumose.
Fruit mostly a caryopsis with a thin pericarp fused to
the seed.

Annual or perennial. Pollinated by wind or autoga-
mous. The disseminules are caryopses; a fruit usually
enclosed in 2 bracts (lemma and palea). Because of the
importance of the grasses there is an enormous amount
of literature; the following is the best general survey:
Watson, L. and Dallwitz, M. J. The grass genera of the
World. C. A. B. International, Wallingford. 1-1038
(1992); for India: Bor, N. L., The grasses of Burma,
Ceylon, India and Pakistan (excluding Bambuseae).
Pergammon Press, Oxford, i-xviii, 1-767 (I960); Roy,
G. P. Grasses of Madhya Pradesh. Botanical Survey of
India, Howrah. 1-180 (1984); Sreekumar, P. V. and
Nair, V. J. Flora of Kerala — Grasses. Botanical Survey
of India, Calcutta. 1-470 (1991).

Excluded: the following wetland species are found
in the Himalayas but do not extend south: Agrostis

stohnifera Linnaeus; Arthraxon breviaristatus Hackel;
Catabrosa aquatica (Linnaeus) Palisot de Beauvois;
Glycerin plicata (Fries) Fries; G. tonglensis C, B. Clarke;
Neyraudia arundinacea (Linnaeus) Henrard; Phalaris

aquatica Linnaeus [P. nodosa Linnaeus, P. tuberosa

Linnaeus]; P. arundinacea Linnaeus; Poa palustris

Linnaeus; Spodiopogon cotulifer {Thunberg) Hackel.
The following may grow in damp or moist places but

are not considered to be wetland plants: Arihraxon cos-

tratus (Griffith) Narayanaswami ex Bor; A. jubatus

Hackel; A. lanceolatus (Roxburgh) Hochstetter;
A. nudus (Steudel) Hochstetter; A. quartinianus (A.
Richard) Nash; Bothriochloa pertusa (Linnaeus)
A. Camus; Chrysopogon aciculatus (Retzius) Trinius;
Crypsis schoenoides (Linnaeus) Lamarck; Cynodon arcua-

*»«J. S. Presl ex C. B. Presl [G intermedius Rangachari
et Tadulingam]; C. dactylon (Linnaeus) Persoon;
bichanthium annulatum {Forsskal) Stapf; Digitaria

dliris {Retzius) Koeler [Panicum adscendens Humbolt,

Bonpland et Kunth., D. marginata Link]; D. setigera

Roth ex Roemer et Schultes; D. stricta Roth ex Roemer
et Schultes; Garnotia exaristata Gould; G. tenella

(Arnott ex Miquel) Janowsky; Imperata cylindrica

(Linnaeus) Ratischel; Iseilema anthephoroides Hackel;
/. taxum Hackel; /. prostratum (Linnaeus) N. J.
Andersson; Manisuris myuros Linnaeus: *Ind, »Pak;
Pennisetum hordeoides (Lamarck) Steudel; P. purpureum

Schumacher; Polypogon viridis (Gouan) Breistroffer
[P. littoralis\AT. mutica]. D. Hooker, Agrostis semiverticil-

lata (Forsskal) Christ, A. verticillata Villars]; P. mon-

speliensis (Linnaeus) Desfontaines; Rottboellia exaltata

Linnaeus fiL; Setaria intermedia Roemer et Schultes [S.

tomentosa (Roxburgh) Kunth]; S. paniculifera (Steudel)
Fournier ex Hemsley; S. pumila (Poiret) Roemer et
Schultes [S. pallide-fusca (Schumacher) Stapf et C. E.
Htibbard; Sorghum halepense (Linneaus) Persoon;
Sporobolus diander (Retzius) Palisot de Beauvois;
Thysanolaena maxima (Roxburgh) O. Kuntze.

Confined to saline conditions: Myriostachya wight-

iana J. D. Hooker; Porteresia coarctata (Roxburgh)
Teleoka [Oryza irilkoides Griffith]; Sporobolus tremulus

(Willdenow) Kunth; 5. virginicus (Linnaeus) Kunth.

1. Leaf sheaths strongly inflated and spreading from
the culm, usually functioning as floats (leaf blades
3-5 cm long and 0.7-2 cm wide, ovate to ovate-oblong,
without a prominent midrib; spikelets awned; usually
floating) Hygroryza

1. Leaf sheaths not strongly inflated, but if inflated
then enveloping the culm

2. Leaves membranous and translucent; mesophyll of
only 2 layers of cells; spikelets of two, 7-nerved
glumes enclosing two, 7- or 9-nerved lemmas, the
uppermost containing a bisexual flower (W Ghats)

Hubbardia

2. Leaves not membranous, not translucent; meso-

phyll with many more than 2 layers of cells; spikelets

not as above
3. Inflorescence partly enclosed in a nut-like,
globose to fusiform utricle (a modified sheath)
which has a pore at the apex only and sometimes
bears a rudimentary blade; utricle hardened at
maturity and enclosing the caryopsis; exerted part
of the inflorescence bearing male spikelets only

Coix

3. Inflorescence not enclosed in a nut-like utricle
4. Inflorescence of clustered or solitary spike-like
racemes which appear to arise in leaf axils along
the culm (spike-like racemes terminating lateral
branches, but branches often short and in clus-
ters, so that several spikes may arise from each
node, some enclosed by leaves at their bases;
spikelets in opposite pairs) Hemarihria
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4. Inflorescence not of lateral spike-like racemes
arising in leaf axils along the culm

5, Inflorescence a large (up to 1 m or more long),
silky-haired panicle

6. Spikelets in pairs, 1 sessile, each with 2 flowers;
lower floret sterile Saccharum

6. Spikelets solitary, all pedicelled, each with (2-)
3-7 flowers; lowest floret bisexual, male or sterile

7. Lemmas with long silky hairs; base of leaf blades
clasping the culm; rachilla glabrous or shortly
hairy; lowest floret bisexual; rhizomes knotty

Anmdo

7. Lemmas glabrous; base of leaf blades clasping
the culm; rachilla with long, silky hairs; lowest
floret male or sterile; rhizomes stout but not
knotty Phragmites

5. Inflorescence not a large, silky-hairy panicle
8. Tip of raceme axis prolonged into a bristle-like
extension

9. Spikelets not arranged in neat rows along the
rachis; rachis flattened Pseudoraphis

9. Spikelets arranged in 1 or 2, neat rows along
the rachis; rachis flattened

10. Lower glume well developed, although some-
times small Paspalidium

10. Lower glume absent or reduced to a minute
scale Paspalum

8. Tip of the raceme axis not prolonged
11. Inflorescence 1-2.3 cm long, a single, simple,
more or less spike-like raceme (culms delicate,
usually floating, up to 180 cm long; spikelets in
pairs; SW. India) Limnopoa

11. Inflorescence usually more than 3 cm long,
not a single, spike-like raceme

12. Inflorescence consisting of dense, globose or
cylindrical clusters of spikelets on a central axis,
each cluster being subtended by 2 or more bracts
or sterile spikelets; in the lower and middle parts
of the inflorescence the clusters being remote
and distinct, above merging into an uninter-
rupted spike-like panicle Elytrophorus

12. Inflorescence not consisting of globose or
cylindrical clusters of spikelets

13. Inflorescence a terminal, dense, cylindri-
cal, spike-like panicle

14. Leaf blades amplexicaul at the base;

floating culms containing a white pith; lemma

and palea of upper floret gaping at the apex

Hymenachne

14. Leaf blades not amplexicaul; floating
culms hollow without pith; lemma and palea
of the upper floret closed at the apex

Sacciolepis
13. Inflorescence not a terminal, dense, spike-
like panicle

15. Spikelets in pairs (usually one sessile and the other

pedicelled or both unequally pedicelled)
16. Lower glume awned; glume and awn flat; awn up
to 2 mm wide and 30 mm long, with scabrous
margins; inflorescence consisting of digitate or soli-
tary, erect, glabrous, spike-like racemes (giant herb)

Vossia

16. Lower glume absent or if present then nol awned
17. Inflorescence a large, loose panicle, composed
of numerous verticillate, spike-like racemes or first
order branches, which in turn bear spike-like
racemes

18. Pedicelled spikelets 2-flowered, the lower
floret sterile, the upper floret male; sessile
spikelets slightly flattened laterally; lower glume
keeled, 7-nerved, with numerous upwardly curved
spines Veiiveria

18. Pedicelled spikelets sterile, with 2 glumes
which sometimes enclose a reduced lemma;
sessile spikelets flattened abaxially; lower glume
2-keeled, with 8-11 nerves, scabrid on the keels

Hemisorghum

17. Inflorescence of 1 or more, simple, 1-sided,
spike-like racemes arranged along the main axis or
(1-) 2-7 spike-like racemes arranged in pairs or
subdigitally on branches

19. Lower glume present; rachis disarticulating a[

the nodes; lemma of the upper floret membra-
nous, usually awned Ischaetnum

19. Lower glume usually absent; rachis continu-
ous and tough; lemma of the upper floret leath-
ery, awnless Paspahan

15. Spikelets not in pairs

20. Spikelets in 1-sided spikes or spike-like racemes;
spikes or racemes usually digitate or distant along the
axis

21. Back of the lemma of upper floret turned away

from the rachis and away from the lower glume
Bachiari^B

21. Back of the lemma of upper floret turned
towards the rachis or towards the lower glume "
glume present

22. Lower glume absent paspalum

22. Lower glume present, although sometimes
small

23. Glumes acuminate or awned, rarely on1?
acute; lemma of upper floret not mucronate

Echinochloa
h

Echin

23. Glumes without awns, if acuminate then
the lemma of upper floret mucronate

24. Lemma of upper floret acute, not mucro-
nate; spikelets plano-convex paspalidw"1

24. Lemma of upper floret mucronate or
shortly awned; spikelets terete or somewhat
flattened Urochloo
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20. Spikelets in + open panicles or panicles contracted
and spike-like

25. Spikelets with 3-9 flowers
26. Lemmas entire at the tip; nerves on the lemmas
glabrous Eragrostts

26. lemmas notched or toothed at the tip; nerves

on the lemmas hairy
27. Spikelets sub-terete; lemmas rounded on the
back Diplachne

27. Spikelets laterally flattened; lemmas distinctly
keeled on the back Leptochloa

25. SpikeSets with 1 or 2 flowers or spikelets sterile
28, Ligules absent Echinochloa

28. Ligules membranous or a fringe of hairs
29. Glumes absent (spikelets strongly flattened
abaxially) Paspalum

29. Glumes present, sometimes unequal or the
lower absent

30. Glumes and lemmas tipped by a thickened,
laterally flattened crest, which appears as if
nipped by pincers Acroceras

30. Glumes and lemmas not tipped by a thick-
ened, laterally flattened crest

31. Lower glume absent (spikelets plano-
convex, awnless) Panicum

31. Both glumes present
32. All spikelets unisexual; male and female
spikelets on different branches of the same
panicle; upper branches ascending, bearing
female spikelets; male spikelets pendulous;
style base not persistent Zixania

32. All or most spikelets bisexual (not dif-
fering in size, shape, colour and position)

33. Glumes and lemmas tipped by a thick-
ened, laterally flattened crest (appearing as
if nipped by pincers) Acroceras

33. Glumes and lemmas not tipped by a
thickened, laterally flattened crest

34. Ligules reduced to a fringe of
hairs

35. Glumes separately and precociously
deciduous; spikelets 1-flowered

Spha erocaryu m

35. Glumes persistent or falling toge-
ther; spikelets 2-flowered

36. Glumes unequal, upper one as
long as the spikelet, lower one much
shorter; spikelets slightly flattened
abaxially Panicum

36. Glumes equal to subequal, broad
and convex; spikelets small, terete to
globose

37. Glumes much shorter than the
spikelet; lower floret bisexual, the
upper one female Coelachne

37, Glumes about as long as the spikelet or only
slightly shorter; the lower or upper floret sometimes
male hachne

34. Ligules membranous, with or without a fringe of
hairs

38. Spikelets borne on a ring-like swelling (lower
glume and top of the rachilla swollen to a ring-like
callus) Eriochloa
38, Spikelets not borne on ring-like swellings

39. Ix)wer glume much shorter than the upper one;
upper glume equalling the sterile lemma; upper
glume and sterile lemma as long as the spikelet and
enclosing the fertile floret (spikelets slightly
flattened abaxially and awnless) Panicum

39. Both glumes either absent or reduced to a 2-
lobed rim or scale-like and then neither one as long
as the spikelei; if sterile lemmas present then
usually very small

40. Sterile lemmas absent; glumes completely
absent or reduced to an entire or more rarely,
obscurely 2-lobed, somewhat thickened rim

Leersia
40. Sterile lemmas present but usually very small;
glumes present but very small and scale-like or
reduced to an entire or 2-Iobed rim

41. Leaf margins smooth or scabrid Oryza

41. Leaf margins uiberculate-spiny Porteresia

Acroceras: 15 species, tropical to warm regions of the
world, most Madagascan endemics

Excluded: Acroceras munroanum (Balansa) Henrard;
not found in wetlands.

Acroceras zizanioides (Kunth) Dandy [Panicum latifoiium
auct, Ind., non Linnaeus]: Fig. 291

Culms 60-120 cm tall, often stotoniferous and rooting
at internodes. Leaves borne along the culm; ligules
reduced to a rim fringed with hairs; leaf blades linear to
lanceolate, 7-15 cm long, 8-30 mm wide, usually
cordate at base. Inflorescence a panicle of 1-many,
1-sided racemes, 10-25 cm long; racemes inserted on a
central axis, usually spreading only slightly. Spikelets
2-flowered, 5-6 mm long, disarticulating below the
glumes, subterete, glabrous, awnless. Lower floret male
or sterile, the upper bisexual. Glumes 2, unequal, each
with a thickened, laterally flattened crest at the apex.
Lemmas similar to the glumes, with laterally flattened
apical crests (appearing as if nipped with pincers).
Paleas with a more or less recurved callous tip.
Caryopses oblong, abaxially flattened, adaxially convex,
tightly enclosed in a hardened lemma and palea.

Perennial. Not confined to wetlands but mostly
found in wet places and often growing seasonally sub-
merged, otherwise floating or emergent.

{Hel/Ple|. Pantropics: Ban, Bur, Ind: As.
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Fir.. 291. Atmtctai liianioittts- 9, lowering culm (2 cm);
b, spikdci viewed from the- front (2 mm); c. spikrkt viewed
from the back (2 mm): rt. ttgufe (I DUB); ft, b;i»t' *»i culm
(2 cm).

Antiiiln. S species
Armtdn donax I.innaeus: Fig. 292

Rlii/omes creeping, kritmy. Culms mostly erect,
(Q.4-) 2-4 (-fi) m tall, often with stilt roots below.
Leave* cauline: untile* short, membranous vmh
minutely hairy margin, the hairs up to <O mm long;
leaf blades (10-) 50-75 (-100) cm long, (2.5-) 4-5
(-8) cm wide, glabrous, rounded to cordate and clasp-
ing the culm at the base, tapering above to a lonf( fine
point. Inflorescence a dense, erect panicle. 30-60 cm
long, feathery, whitish to brown. Spikelew pcdicetled,
solitary, 2- to .r>- (-7)-flowm-dh 8-18 mm lung, laterally
flattened, disarticulating above tlw nhtnies and
bciwron the HortB; rathilUi tfiabrwa or shortly hairy.
Florets bisexual. Gfoinca % almost rquai, aboflttl a." lotig
as lbf spikelet. 5- or 5-nfn'ed. ;u uu\ l.t-iunias with
long silky hairs, awrted; awii ± 3 mm long.

Perennial. Often found standing in water but mostly
in areas subjcci to flooding or along ditches and
canals. Carvopses dispersed by wind. It is itstd for

hedging and for making ladicts. math, screens,
tjf miisitiil instiumenls and as a source of industrial
reliulow;; sometimes a weed as it can block draiNatfc
diii lus. It may be (iistinguished from Phmgtmtss by tin'
clasping leaf bases and hairy' lemmas.

I Hel|. Tropical Asia and the Mediterranean Region,
introduced in the New World, it is widely plained w
India and is unlikely to be narive throughout fls* sub*
continent: <Ccy, Ind: <<^n. <Dlf Go t Hp, Jk. KJ, Ma,

Rj tTn, Up.Wh.

Brachiaria [excluded from UraMoa]: ± 100 species:
tropical to wand cosmopolican

Culms erect, creeping or floating. Ugltlc a fringrtl
membrane or a fringe of hairs. Inflorcstente a paxtl&&
up to 2,r' an long, of .1 -sided, spike-like i-aciemes attmp a
main axis wlm.h iLsclf term in ales in a raceme. Spikelt*1*
2-ftowered, stvokas or mucroaate, terete or ab^i*0j
Qatteoed, in the lovwer parts of the racemes in
unequally pedkadled pairs o\ in clusters, in the u

FIG. 292- Arttiidii i lwn; a, r ird shont {U\ cm}: b. spik' " '

(^ tntnj; t, bflOWtoCttce t4 cm)^ d, Ugulc ('2 cmV,

<2CITO,



parts solitary, disarticulaimg helow the glumes;
ftqrei rtwle or rtwfles upper floret bisexual- Chimes A
unequal: lower glume nexl to t l i e a x i s (ada*':il)- M

long its tlie spikelel or werjf much Shower; upper ffasae
as long AS ihr spitelec Unasa of lc*ret Boret as long
=is u> spikclft, sbortcr or atweat; i*""™ c>f uPiJI'
Brow owned away from ihe Iowa KU.HH-. waajery
becoming hardened at maturity. CwyopsM Ugfetjj
enclosed by the hardened lemma and paka, abaMaUy
Battened, broadiv oblong m elliptical in outline.

Animal or perennial. Some species art- important
fodder plants but (hey cnii alw become SOfcHM weeds in
supply a n d dra inage c h a n n e l s , t h e de fcn i t t t f en h t iw* ••••<
Bmchiaria and UOCMM is pflAtanstiCJ wimc botanists
consider liwhmnn U) b« numntypif- wifli ft mitijomm at
the only jpedca. I have taken a rnort irsdition;d prtltion
[Btarhinria \YM lilt- lemma of the upper Henri turned
away from lite loner glunif and ilic radtis).

Excluded: (he following may tok-ratr lemporary
flfiodJnK hm an not considcred in be wcilatid spt-ties:
Bntchioria decvmb<™ Su.pl: fl- dtfem (Schi
C. K. Hubbarrf: JI. dutachya (I.innaeu») St-ipf:

hid (ft
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rachis 3-anglcd, hairy. Spikelrts solitary, borne in 2
rows. l-B-2.fi nun bng. up to 1.2 mm wide. Kpmetimca
(ipped with purple. I-ower ghttDe minuie (0.3-1 mm
long), 1-nerved or without nerves; upper gluim- as long
as the Bpikekft, S-nerved Lemma of tower floret ± like
Upper gtame; lernma ol upper floret slightly shorter
than the spikeU-v, smooth. gloBJ? and hardened. Palca
hard like lemma of upper ilorei..

Annual. In rtct licld.i. along ditdbes and canals and
in marshy places. Noi con lined to wetlands and also
found af ft weed in mhivaied fields.

IG Hell- Medittrraiiea.il eastwards to India: (k"y. Ind,
Pak; Ap, Bh. GJ, Co, Hp. Kl. Mh. Mp. Rj, Tn. Up. Wb.
C)-2(KH) in.

Bwappa; B- at /^Kn IV.I: B> ptxpahidts (ft*d) & t.
Hubbard: ft wnoto (Bettio*) Hainrs: B. ummuda
(H<,dlsIrncr^ Sutpf: B. wlfce™ (Reuinsi C. K.
Mubbard [i»a*i££W«
(l-amarck) A. Camus.

1. Stolonifcrous, very robust perennial; culms erect,
M O i a a i B.muhaMOmmiaaanwier
I. Stolmu not developing, annual or OO( ven
pereuninl; colms detninbrriL or creeping »e1i.uv.
"inre than ^ mm in diameter

2. Spikclca glabrous, rarely more than 2 mm long:
leaves rm'eiv more than f> times -is long as wide

B. replant
2. Spikelcts hain, 2 nun or more long; leaves more
ttisua <i times as long as wide

3, Lower glume minuU*. les* ilwn cnethird as loug
its the spikeltn: spike Iris 2-2.S ram l«"g; inttorefr
cence ± linear, the bianchns er tn or Oldy slighilv
spreading B. ervciformis
3. Ljiwcr gllline otie-lhird to hali as long 88 the
spikdci; sptkrU-ts 3.5-3 mm lpng! inlloreMCrtce
pankle-Uke, (he bmnthes spreading *- « » • " "

Brachiaria trvdfortnis (}. E. Smith) C-risclHuh |/Vj;jiaim
icse&M Roth ex Rocmer <.-t Schulte*l: Fig 298

Culms 10-73 cm tall, raroly more than 3 mm in
diameter, ascending frmn n Cteegiing base, rtMidiig at
lower nodes. Ugiile 0.5-1 nun knag, haiir; leal blade*
2-8 cm long, J-iinim wide, giahrous or somewhat
hair> Enfk>reKCDcc ± linear, Mi (-10) cm long, of
2-15 ± erect spiko-Mke racemes, each 1-5-3 cm long;

Bmchiaria mutica (JFottUfcil) Siapf [Ptiniatm nmf/hibium

Stetuk-I, i*. pwpuwasvKa&li}: Flg29S
Si.lions up to ."» m lo»g. Qilms 50-2lH> cm tall,

6-1(1 mm in diameter, creel, rooting at lower nodr i
Ljgule 0.7-1.9 nun teng. inenibranous and I ringed: leaf
blades 10-30 cm long, (JS-) 10-S5 mm wide, glato«W»W
scarc:eh h-tiry. Intlori-sccncc spreading, 8-31) cm

Flu. 293> Hmrlnariit urutijmmiv. a, infloreSOfiMre (2 cm);
b, •>! tiki -It i virwed from the frfint ,ind From thf back (I nun);
c, llgulc (5 mm). B. mutictn ti, inilmt'stcncc {2 cm);
c. spikclei viewed hnn ihc front and fiom tdt* Iwck (I mm);
f. ligule (5 mm).
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with 6-2(1 raewwe* each 8-80 CUB l<>»g; flattened and
winged, ± 1 mm wide, hair)1 at the bast-. Spikeitts solitary
or paired, (2.5-) 5-3.5 (-5) mm long, 1.5-2 mm wide.
arranged uiilidly in 3 or 4 rows, glabrous or hairy. Lower
{flume up tu i.me*i.hird as long as die spike let. 1-, 5- or
5-nervc:d; upper glume a.s long as ihe spik^lct, 5* or

7-nervcd, haiiy. l.emma of lower Uoret i like upper
glume; lemma of upper linrei h.ndr ntd. light vtrllowish-
hrt̂ wn, ± 2,4 mm long, Palea hyaline.

Perennial, fl is very vigorous and widely planted as a
pasture gtaut*. I'̂ tialK knoivu ai pMUragnsi in India. It is
frtqueiuly found in aquatic bkftopta and along the
Ixmki of streams and ba<:kwattTSt sometimes becoming
dominani in manhes^ also aoBftetlaoea forming floating
miit-S- Under some conditions it may out compete
Typhn and is used lo conuol it.

|Me!/(Pie) 1. Tropical Africa and America, intro-
duced in Asia and Australia: <Iiul: <An, <As, <K1, <Kj,
<Tn. <Wb.

Brachiaria ramasa (Linnaeus) Siapf [Paniatm

UUINCB. Clarke]: Fig. 294
Culms (J5-) 40-60 (-Iffl)) cm tall, rarely more than

3 mm in diaincwr. attending from A creeping base,
rooting at lower nodes. 1 igulc membranous, 0.4-1 mm
long, fringed witji hairs; leaf blades 2-15 cm long, 6-8
l-l.r>) mm vride, rcirely more than f» times its long as wide,
glabrous or somewhai. liain". Inflorescence spreading.
(2-) 5-16 cm long, erf JMfi racemes, each 1.5-6 cm long;
rachis 3-anglefl, spafscly baky. Spiktk-is. paired, 2,5-3

mm long, up i" t.ri turn wide, hairy. ixntG glume-
d to h;tlf as long ;LS tin- spikdci (1-2 mm long).

5- or 7-ncrvexl; upper glume its long ;is the spikelrt. hairy.
7-ncrved. the nerves green. li*mma of lou-er floret ± like
upper gluuif; lemma of upper floret hardened and
rough, 2-2.5 mm Jong. Pafea deli* atf and hyaline.

Annual or perennial. Often < inuinon and ahundam.
aUilost always in wel places such as rice fields, along
ditches and tanal.s and in marshes, tt is rather variable
with glabrous and hairy races

l(O) Hel). Tropics of the Old World: Cc>'. Ind: Ap.
Gj, Ho, Klt Kl, Mh. Mp, Rj. Tn. ()-2(KKJ m.

nptnm (UntWSUl) C A-
C. E. Uublwu-d {Pntrimm umbrosum Reteius, /'.
bens Nces, /'. pnisttattm Lamarckji RR. 294

Culms (10-) 15-35 (_5f>) <-m , ^ 1 , r a r e | y n io r<- t\VAn

% mm in diameter, ascending from a creeping base,
rooting ai lower nodes. Ligule nembraoous, 0.3-1 nun
long, fringed with hairv; leaf blades ovaic-Ianceolat^
1.5-10 cm long. '1-2011)111 wide, mostly li;iiry. ai the
bast% mostly <: I lisping the culm, margin often wavy.
Inflorescence spreading, 2-7 em long, of -5-10 (-15)
liii ernes, each 1.5-5 cm IOIIH; rachis Raurncd. sp>arstly

hairv. Spiktrltts paired, 1.8-2.3 mm long, ± 0.8
widt.', glabrous. Lower glume minute (0.2-0-5
long), faintly 1- or 3-ncrvcd; uppci glume- as ' o n S ^
llu1 spikclel, jjhtbi-ous, 5- to 9-tu:n'cd. the nerves green-
l.einnia of tower lloret ± like upper glume t>ui n o t

more than fi-ncrvcd; lenimn o( upper Jlorct b a l

shaped, hardened, golden brown. ± 1.6 mm
Palca like lemma of upper lloret.

Annual «r soinctimes perennial ivhen In water.
common weed of cultivated land, particularly in n
fields, on die hank* of channel* and <Hher1 wet ureas. It

•

BOOH dies wlu-n Lhe water recedes. Tbe ork-ntaiton -'<BOOH di lun Lhe water recedes. Tb
(he spikelets is difficult to determine; this species
would he perhaps bcller transferred to VrorhUm.

1(0) Heft. Tropical Old and New Worlds but usually
considered naturalised in India: <Cey, <lnd, <Pak: <l -

. <Go,<Hpr <K1. <Mh. <Mp, <Rj, <Tn.

10 bardy separable species: Old World
tropics and subtropks

Low-growing, tufted, aintual or perennial. I^**veJ!

tauline; ligules a fringe of hairs; leaf blades linear »5

or<tte*1anceolaie. Inflorescence a loose, open <*X con-

PlC. 294, Rtmhiaiia tamtKti: a. influrcsccnct
h, spikL-lcr viewed Irom the Jroul and fmrti the ba<̂  il

H, trfitnns: c, flowering shout (irm); d, ipifcdei viewed
(he from iind horn (he back (1 mm).

(2 ctn"
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,,) I,, ± to cm long. SpifcefeitS &
?, awnlcss, disaitku luting above the ghfflMS; rarhilla

fecowten due ff<>r*-ts; tower Qoret bfecxua£
Moid Iciiialr- Gttnorst, •iiilw-tiitil. ptrsisirnL. one-

d> c^fMhtrtU i(w irngifi <>i die sjjitffct. temma «f
Morci as tong4» the tpikrk-t. nerveless or nbaairdy

3s ff> .Vnt'rvi-if. -Misiu-tolui h-uiffm-d ?i nuuinn; (cttmi.i
of upper JUurt shutter thjn thr kmct. remaining inetn-
b Segment «f ihe towrr rt<ira 2 QC A fjirvopsM

OK-K cndim-d Hv tin- 1rtnm:i .md jialra.
i. V. and |ain. ^. K. K-u hiif.ir Ki«(Ctcle» of

Floia o f India 1 ^

1-1.3 (-1.5) mm lonjj; suniwiw UMIHIIV '2
C mirtuta

1'SpikcIvts mon? Lhan 1.5 mm long; RnttBtU 3
2. Florcta gluhrtms ai the base; spQusfetS lAfSiS
(-3) DUn long; mulu-rs 0,6-1,1 mm lemg

C. simpticiiiseuta

2. Florets densely besirtltrd at the basr; Splkelett
2.5—4 mm long; IIUUILT* rt.li-] .1 mni long

C. perpusitla

mimtUt Btir [C. gkatim Naik]: Fig. 295
(Ac C \intplidnsnda but spikcttis 1-1.3 (-5) mm long;

nflfiwer llorci 1-1.2 mm lon^ UMIUIIU <jt'ii]>pt-r
fl«ici and p;il̂ a 0.K-1 mm lonjf: stamens usually 2.

Annual of open rack; moist grassland, grows with
BAuaatim, Utrieuianitsad Mufttannia.

IG Hel?|, tndt-mic to W India: •Ind; Mh
Icshwar).

Coelachneperpusffla (Armm ex Steudd) TfaWfttteE
l<> FIR. 295

1 ike C. simffimttnitti but larger and more
in (]o re set mt lax and spn-ading; ipiksletS 2«5—1 mm
bug, widely spaced «od seWoia overlapping <m the
Panicle bjiinchrs. 1-S (4) prr branch; (lorots densely
bd ai the base; tt-mmn of tower floret 2-^t nun

tt 0.6-1.1 ntan long.
y tufted perennial in marshy places in high-

s. A very poorly kuciwn species: Pritki«h and Jain
O9S4) recognize two varieties var. nitagirica Prakash
ft Jain and VAT. pttput&a.

IHel?}. « India and Sri Unka: •Ccy. •Lnd: Tn. Kl.
Jnly-Nmvmhcr. 1200-S30C U,

.<iimplirin.inda {Wigln n Arnoit) Miutro L'X
| (J. puldulla nun. Ind., n<j» ft- BmwnJ:

Fig. 295
Culms tufted, pCOStnLC£ or u^cendin^, 5~4b aa long.

l-<?arbliuifs Jwjear-JanrcoJait. 0,5-3 cm long, 1JSS mm
wide. ]tiiiorfu<-uiv brancbea up to l (-1-^) an l»jng.
d crowded wth pv^rJappin^ sptkr?lt'ls. .S

0.5~l fniTi lon^. iV-ncrvwl; upptr
glume ur .5 inm long, with (4) fl (Gf nerve*. Lemma of
lower floret l.a-2.5 mm toiijf, without nerves, glabrous
or«p;irM-l\ ittsby, PAU-H oUawex Itnrvi lite ft-nima but
narrower, Stamens 3: anthers Q.3-4M mm long.
I^mnia and pnf<;t <^ upper ttwvi [-2 mm fnii^.
•without ntr\psr &teclcri, bain1 alon^ iht teeUand <m
the ab»\iai surface. Anthers 0.6-1.1 mm tong.

Aanual. Hooded aitas, usually m't^.uiuus and
forming dfiist- mau. frequently fhimd in rici- Setffa
but nm considered to be a seriou* pest. Usually fotiud
i iri higher gtOUIKi Ffowt-1-itij; us it>ng as ii is wet.

|G llcl], SE Asia, China mid Nfadagtacar: Ccy, Ind,
Nvp; Ap. Ar, As, 8h, Q, Kl, My, Mh, Mp. \ g . Or. In,
VVb. r»r>(>-'JO(K) m.

Cone ± 5 sprcics. in need of revision: tmpica] AsiaT

ihrougli ijiinxluciions now pantropkal
Cuhas crt-a or straggiins, up to ± 4 m tall, tniern-

ixlcs solid. Leavefl cauUfte; iigiik-v shmr, with or without
;i triiigt*; \eaX hl.wlcs H-HJO cm long rind [.~*~7 cm widr.
linear io pwue4anoe6Iate; midrib prominent becoming

Sic. 295. Codaehw mfoaiai a. ,»pikrl<ri ((>..r> tnm); b. Unm

Inn in a {0.S mm); c. Lower paira (0.5 mm). C rimfttniuxeukt:

rl. -.|iil.('Jrl 11 mm); p, l)i>wi-riiijj pkim (J
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wide and white towards the base. Inflorescence axillary,
compound, comprising 2 raceme* separated by a pro-
phyii. the *>n<: sessile and female, the oilier peduncu-
late and maJe, subtended by a globose or dongaied
bony utricle (aoffictiincs caiie.d involucre or qsatheote)
derived from a modified leal sheath. Female raceme
enclosed within the utricle, comprising I tewfe spikclel
and 2 pedicels; Katie .-.pikelet female, wilh membra-
nous glumes and lower Bore! reduced to a lemma;
pedicels free, stow, with or without vestigial spikelcls.
Mule laccmi1 pi fjci ting from the mouth of the Utricle,
the spikdtts in pairs or triplets and pedicels free; lower
glume papery, (literally winged; both usually fertile.

Annual or perennial. Sometimes Healing. usti.tlk
emergent. Flowers unistxual, eutbrccdiag Or BgUBJD-
spcrmous. The disscroinulcs are single female spikdeii
surrounded by £ utricle, dispersal unknown. The m\-
onomy isMinewhiU confused and in need of revision.
U « d as food, fodder, medicine and decoraiion. see:
Jain, S. K. and Deb Kumar Banerjce, Preliminary
ii|jsei-vii(io(i,"j on the ethnobotany of the genus o»x.

monk Botany 28i 3JM2 (19711

Excluded: Coix putilanim iialansa; not rtrpont^d from
wetlands.

1, Annual- lower glume of the male "(pikelets narrowly
or hardly winged: spike let-; 2—4 mm broad; leaves
linear-lanceolate. 10-40 cm long, 1-3.5 cm wide

C. lachryma-jobi
1, Perennial: tower glume of the mule spikelets broadly
winged: spike lei* EM& mm broad; leaves linear-acumi-
nate. 10-90 cm long, 1.5-6 cm wide

2, Culins creeping or floating, up to $0 m or more
long; upper surface of the leaf blade* with conspicu-
ous glands which bear brisile-likc hairs; utricle
abruptly constrii trd at tlic neck into a beak

C. aquatica
2. Colnuerect up to 3 m or more tall; upper mrfacc
of tin- lead bl;i'ie> ^lahnms; utricle Dot abruptly con-
stricted AI the neck, without a beak C gigantra

Coix aquatica Roxburgh: Fig.
I ikt- C gigantf'* but culms a eeping tir floating, up to

30 m or more long, when in water swollen with floating
rooti; Qppet surface oJ the leaf hladcs with conspicu-
ous glands which bear brislle-like hairs: uuicie abrupdy
constricted a( the neck mm a heak or at the. middle,
remains of the leaf blade often apparent.

Perennial, Found in water, often forming large
floating mats. It may be no more than an aquatic state
of C gtgaiiteu. The distribution given below is based 00
literature and is probably inaccurate.

(Ple/Hyp/Eph!- SE Asia: Ind, Ncp: cAn, As. Hp, Kt.
Mp, Rj. Or.

POACEAE

Coix giganiea |. G. Konig ex Roxburgh [C iingttlata

Hackel]:FiR. 29(i
like C. hu-htyma-fobi but perennial; caitosetect, b^ m

tall; leaves linear. 1.0-9(1 cm long, 1.5-6 cm wide, upj^'1

surface glabrous, without (Hands; utricle not abruptly
constricted at the neck into a beak, (I'M I©*""**
(-18) mm long, dull white; lower RIUIIIC of the
xpikelets b[t>.itUy winged; spikclcj-s fi—fi mm broad.

Perennial. Not con fined to wet places but i
a serious weed in rice field*.

fHelJ, SE A«i.i Bur, Oy . Ind: Kl, Mp. Wb.

Coix heh rymajob fLrhpaeng Fig. 296
Culma tufted. (lo-> 25-100 (-lrr(i) cm talL

blades Umeoialc to lincar-hvnceolate. 10-40 cm
1-S.fV cm wide, upper surface usually giabrOUfl erf

tubcrcule-based hairs. Utridc aurrountdtoB _ K

spikelet cylindrical to ovoid or globose. l >->

8-12 ( - I ' J ) mm long, while BoyeHnwisli-whiic- or bluish-
grey, terete or partly flattened, smooth or with long1***"
diniil ridges. Male spikdeiM (5-) «-12 (-15} mm UW

Fit;. 296. Coix aquatinr. three uindcs (5 nini). & gig*™
b, mrirlt* (S mm). C haymmjoth c, flowering shoot (5 cm'~
A, ligwic (r) mnif; c. three i MMM.IMMIK utricles ("> cm)*
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2-3 M) mm broad; lower glume paper*
long, 2-1 mm wide. 1* or more-nerved, with narrowly
winged or hardly margins; upper glume_ihin. OWonj
lanceolate, :>-i2 ran long> i-S mm wide, '- <»" ̂ -
lemmas oblong-UnceoUlC, 5-10 n*m long, lainUy
oi 7-iH-rvrd: pjilfas elliptical w l

WO nun long, 1-2 mm wide.
Can-opsps ovoid LO globose, ± Smffl long.

Annual. Found in a wide variety of wetlands,
common in and around marshes, along water courses,
often standing in shallow water iit !J"ols- bflictawatera
and rice fields. It fryer) variable in habit nnd ... e
of the utricle*, several ™riede*S*e colriwted. rbe
dw are mod for decoration, medicine and as Jood a*
flour or lor beer, h ta good fodder. The leaves some-
time* uwd for thatching.

(O Hel}. Warm and u-opic.tt Asia, cultivated «r natu-
ralized in Africa ami AntCffctf Ban. Gey, Ind: As, Bh.
Gjt Go, Hp. Kl. Mfr Mb. Mp, Np. < )r, Sk. I p.

Diptachn* [cSdadhsg UptixMwl- 1;» «pede* tropical

and subtropical region*
Stolimifcrcms or Uifted pert-rtni.Os. Cnlms

erect, 30-270 cm lail or Soatiof. L««»W mosoy
li memhonous. ^nutiincs mrmounit-d ta-a ciliaic:

g iotf hlarles Hncar-sinmiinitK--. flat or rolled,
tnflorojeence an open \u.n\y K-.«i -inp'^'d ol mnnerons,
bowb .pike Ufa i.u:cmc» ( w h b w W f ows m
length on one «Hc>. Spikrlcu, 3^io <*• (» »
tmear-dbimig, 4-8 mm kHig, mlnercir.
above the glunie* and bcTwwm the Bprttfc
-ilh Flattened. Glumci imeqna] i-> MIU-IIH.II. l-ncrved,
!....<ji-oiau- u, owtr. kuded, wttb » Mutt or mucrooaw
apex, usually daorter dwn the towett tomraa. Lwranaa
obiuw or acute, somciimts Btoodycd and nauCKKWle or
shortened between tlic teeth, J^lfitved, tin: nerwa
Mmetimea pubescent. ± cowoded on the back. Stamens
2 or 3. ClaryopM's cllipsfjidal o. ohwoul.

liiptarhntis very cfcttC io and sometimes united With
Ltpiocttioa, t h e b e * d R s t l n g n t i t h i B g f e a t u r e a o d i t h
arc the non-tlattt-ncd rallu-r lousch arranged
and lenunaa with rauDded backs.

Pslisot dt faMUVOis ex
mak&mim {Linnaeus t

|. U m m i with an up lo 12 mm long awn;
sessik-: annual D.fi
I- Lemmai vntfa a mucnp « awn ooi more than I ..> mm
long; spikclcis stalked; perennial D.fiaca

iHpluihnr faxeicuhris (Lamarck) Palisot dc Beauvoi*

Like Diptnchnr fussa but annual spikelefc sessile;

li-iumas with an up M»18 111M1 ll>ng ilW11"
[O Hcl|. Warm lf> iropkal America, nauirali/fd m

Asia minor and parts of the Indian subctmCJienL

r /us™ (Unnacus)
Roemex t-i ScbuUei \Isft
Veldkamp]: Fig/Jy?

Gtdnu tufted, erect, (30-) 60-200 an high, rooting
and branching on the lower ftodes. l.ignlcs mem-
branous, wnguMhaped fr4) mw to»gi leal blades
8-50 cm Song. 2-6mm wide, glaucous. Panicks
1D-40cm long, tooae, grf)ish. Splkdets stalked or sub-

l,v <4_) 8-y (-15) mm long, 1-2 mm in diameter,
4- to 10r (to S0)-fioWWedi Lower glume 1.5-2 mm
long; «pp<T giuim- 2.5»3.5 mm long, miicronaic.
Lemmas Sr* mm long. 3-nei^cd. 2-lob«l. with central
roqero or awn up td IJ5 mm long. Pttleaa 2-3 mm

Perennial. Not confined to werJand* but frequency
round in fresh »nd brackish water, siili marshes, irriga-
Iton (iiicht-s, ritt- fields and along roadsides.The stems
are spongy when in water.

[He). He]. Tropical Old World and Australia; B;m.
Biir. Ccy, Ind: Kl. Ki. Mp. Tn. Up. Wb.

Echinochioa [Jfetaeam pro part*]: 30-40 often poorly
defined ipede*: costnopuliian. probably introdaced
into Ami-iua.

Rt. 297. thpkuhn* ftvrirulatvt: au spUtelci (I mm>. /
h. b»e ol plant ii> «m): c, infioswceBce (2 cm); d, spikekt
(5 mmlit, lower lemma (1 nun); f, Itwer palea (I mm).
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Tufted annuals or stolon ifL*ro us pereniiiak v«-i-y vari-
able in size, ligitles absent or a fringe of hairs. Inflores-
cence of l-sided, spike-)lke raceme* along a mitral axis;
rachis flattened or 3-angIcd, not ending in a bristle.
Spikdeis arnuigfd in 2 or 4 rows. 2-f lowered, terete, sub-

tOe ur in irregular dusters, disarticulating lmm itu-
pedicel; lower floret sterile or male; upper floret bisex-
Liiil. < .hums 2. unequal; lower glume less than half as
long as \hc spikdet. 3- or 5-nerved, acute, cuspidate or
shorl-awned, noi clearly abaxial or adaxial; upper glume
as long as the spikelrl. 1 rmtna of lower fiord as long as
thi1 crapa glume. Mai or flattened on the bade, cuspidate
or awned (awn up to 5 cm long); lemma of upper floret
rounded on the buck with inraSed margins, noi c-nLlos-
ing the apex ol' 1.hc pa lea. GwjfDpSa fusiform,, tightly
enclosed by the hardened lemma and prtlea.

Annual or perennial. Hie canopses of some are
enclosed by an awneel Icnuna, probably dispers«-d by
adhesiun to anitiials. otbera pcibaps bv water. Some
are cultivated for jfrain nr forage but thr nuns or other
species iu.i\ be very serious weeds in rice (it-Ids and irri-
gan-d huid. h is a taxonomkaily difTicitlt (renus, many
species arr variable and several species hybridize result-
ing in intermediate plants wild m;uiy intergrading
forms and Jocal inbreeding races. Yabimo. T. Bio-
Mstcmatic studifs of the genua Eckintxhloa. Japanese
Journal of Botany 19(2): 277-32S (1966); Gould.
F. W., Ah, M. A. and Fatrbrothers, D. E. A revision of
EchinoffiltM in die United Slates. American Midland
Naturalist 87:36^59 (1974),

Excluded: not found in wetlands; Echittochlna
gfcbnwtmuMilnto rx ]. D. Moukci.

1. Ligule represented by a fringe of hair\, al least in
die lower leaves: usually perennial

2. Spikrlcts acute to cuspidate but never awm-d
/• pytximidaiis

2. Spikeleti whh awns at least 2mm long
S. Spikeleia (excluding the awn) up to 4 mm long

£. picta
3. SpikcletJi (excluding the awn) 5-7.5 mm long

/L'. stagnina

1. Ligtile absent: annual or raiely perennial
4. I <• inin,* of upper florets acuminate to awned;
spikdets lus|)id; racemes untidily 2- (o several-rowed.
the longest 2-10 on long

5. Inflorescence ;i\i\ usually drooping or at least
curved, side branches soft, very densely covered in
spikelets E. vrw-pavanis

5. In<l«rrscence axis erect or al most curved, side
branches rough and hard, not densely covered in
spikdets

6. Ijemma of upper florei 2-3 mm long; the longer
racemes with secondary branching spikelcts very
ran-K m e n 'ban 4 rnrn long E. crw-gatii

6.1 rui ma of upper floret 3,5-5 mm long; all raceme*
simple, unbrant bed; spikelcu usually more than
\ nun long £. oryioidei

4, l^uuiia of upper florets acute to cuspidate (thr cusp
not more than I mm lon^}; spikelcLs hispid: rso«nca
tidily 4- ci i-Riwrd, tbe longest rarely exceeding
3 cm long

7. Racemes not crowded, usually ± half ihcir length
apart arid ajjpresscd to the axis or rarely spieading
MI suljverticilhuc, ± in 4 rows; spikelcts rart-ly BUM*

7. RatgnHM crowded wilh ai least sotnr
nor atiprcssed to the axis, usually incurved .it
11iv, several-rowed; spikdeu S mm nr more long

E, fi

KcJiinochloa cotona (Linnaeus) Link ['athnum orth-
mur., 'idnnora or th. muL, Patticum colonttrrt Liinia*111*]-
Fig. MS

Tuitfd. Cofamerea or Eutcendiag, lo-loo cm l
L^af sheathe glabrous, up to fi cm long: li
absent; blades f2^) 10^15 (-30) cm long,
Wide, occasionally marked with purple bars, ttt
cence usuidly linear in outline, 1-15 cm I«»S wl

Fie . 498, Etthucktoa tebmai A, infinrrscc-iut' (1 < l l l 1 -

b, >inkckr\ iewed from \hc l iuiu diui lt<.m t h r b ^ c k (I

C, lifiulr {B xnia). E. Jmmtnttura: f). inflnicsrriit«' tf

c, spikelei Wewed from the siclr (I m m ) .
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GN 8-10 raceme raceme* W*&f * ***** Hj «**-**"
<-»> on lone, usually ± half their length apart and
approved to the axis or sometimes spreading and
wbvtrlicillaic. Spikclcw OTOi*eB»p«o*d 10 ->!

bosr. (I-) 2-2.5 M) " " n lt>nK- P l l b r S < : < n l

glume ovaie, 1-2 mm long, half as long as
t, acuminate nr shortly cuspidate bUI

291

(Hwtrfhofc Booptand ct

wmea, 9fterfed; oppw Slllltlp 6M ff
equalling [be spitelci, acuminate 7- to 1'
hbpld, Ummaof lower floret <**«. fc-4 mm long,
acute or shortly cuspidate, &e cliaP I t o 1 m o r c ,
l mm long; lemma of upper Her* 2-3 mm long.

AiiTluiwiulrL or purple.
Aaituat No, «<>,.!im-<] to wetlands but of.cn ... «

marshv places. En ditches along canals, ait uw
<%» of «md3, watering a serious pern to !****»;
It g^des into /;. JhtmtOaaa. It « wny good ft
Imt li before- and alitrr tlow^ri ng.

10 Hrll. Tropics of Asm «nd Afric. inl, <>du,^ mo
-Africa: Bur, Cey, Ind. N.'i>. Pafc <A»- A P; As" ' "
% Go, Hp, Ik. Kl. K(. Mh. Mp, Ri, 'In. Tp.
IJ-2000 ni.

IN*** d,-

1 "
(Dr>ll) N d l r c ,

a) Nnirdchl: Fig. 299
Tttfted. Culnu « « i or waittding, (15-)

HSOj cm long. L^l lb«tfeJi gtabtW* « J »
W^ S %ui« atoent: bbite

4-20 mm wUU, bfa«#X*& '" iei ir

the long«t 2-10 cm
secondary branchI

«omc hairs as long a» the spikclt-ts
mpKM, (a^_) 3-4 (-',) mn, to
« awn), hispid, pale green or
'3 mm long, oiu-diird LO w

d. J. ofUer^ed; «Pocr
mm bag, u kmg « the
briwly h.ir,. S

or with W •»

*. lhl.

.„
ih^o

brown on vcllnw.
dp

2_4 am long. m. •
Seeded, ^ Ambers

Eihinoch pf
l't"ikt B cn»igaffi but Inflortsoence 10-30 (-40) cm

lone toft norldiiiR. murli inorr dense, with more
numerous na-mt-s ;md my ****** " P * ^ * ^
rtoemfs up m 14 cm long; rachitta ^iibcui lung hairs;
spikcU-i-s mosdy 3-4 mm long (exduding cusp or awn),
usurtllv awncd.' inconspicuously haii-y; lemnfa of upper

itrta naiTowlv cllipticjit-ovalt' to elliptical, gnybfc.
Annual prrluips sometimes pert^nadttg. U«uaHy

found in water.
f(O) Hyp/Hell- Tropical Am. n... ...id Alma, rare m

Asia: Ind: An.

(Roxburgh) C K. (,. Fwhcr. C.

" Culms" err. t, « M « 0 OB long. Leaf sheaths
d Mnooth. u(> to 12 cm kmK: lig,.l« ahicni:

l i — b n c , o b t , . 5WW MBJ cm Ion,. M 0 « D
wide tnflorefccence I.uuc-olatv in outline. b-JO cm
long; with BttmcttMia racenwj; rac«m« st-vn, -rowe.l
with crowded spikclcU. simple. H,>lmiiKbrd. 1-3 cm

ccittfincd toweflandabol often found in wet or marshy
place*. A common and troublesome weed m rtcc
Rdda U is mtntl ftiddcr before nowrring; die gran, is

m times or Kstfcfty. It Is amogamow ot even
and numerous segregates have bctn

f(O) H«H. Wton and tropical, Asia, Africa and
An^rica: Bur. Gey, Ind. Pak: As. CB, Go, Hp.Jk. Kl. Kt.
R% Mb, Mp. Ng. Or. Pj. Rj, Tn. Up, Wb. 0-2000 rn.

299. ErhhuxMM n^gnlH: ft,
b. tigale (5 nnnV. c, vjWM < 1 »->• J r
p«1 of inil.,vrs,m« (I da)} c splkclcl (1
f, spikclct (I mm).
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long, closely spaced and sometimes overlapping.
incurved at maturity; rachia ami rachilla with long
white hairs. Spikelets broadly ellipsoid to subgiobose.
^..T-S.y (-3) nun long, pubescent to hispid, pale green
or purple, rather tardily det iduous. pale green or yel-
lowish. Lower glume up to 1,5 rain long, 3-nrrveci;
upper glume as long as the spike let, with a shon
mucro at the dpi 3- or 7-nerved, with hairs on and
between thtr nerves. Lemma of lower lloret like upper
glume, up 10 2.3 mm long, acute, tmirrxmuhite, stiffly
ijispid: lemrua of upper llorei up UJ "2. mm long, with a
short niLiiro. An rhers deep violet.

Annual, Not confined to wetlands but often ion ml
along rivers and round ponds a* I he -water recedes. A
nminion weed in rice Ik-Ids, It is often cultivated as a
dry season crop, particularly in river bed?, It may be no
more than a selected race of E. ans-gnlti. The ttitii-
vated rare is some times known Bfl Erhinochtm frutrini-
iatta var. ulith <Ohwi et Yabuno) T/velcv.

|O Hel|. Tropical and warm Asia and Africa, natural-
ized in : \mmra , Ukraine and S Europe: O y . Ind. P;ik:
Bh. Go, Jk, Kt. Mh. Mp, Sk. Tn.

Echinocktoa oryioides (.\j*duinoj Fritsrh \}E> hispitlidn
(Relzius) Nees t-x Royle, K. phfllopogon Stapf, /•.'. (na-
ggSiyax. urfriooLi '̂asinjjfc-r-Ak-ktoi'Ova) tJhwi. /;, vtatro-
rarptt Va.singef-AJcktorova): P"ig. 20fl

Tufted. Culms erect. 25-150 cm lonfj;. Leaf slieaths up
lo 20 OB long, si&OOtb and glabrous; tattles absent;
blades 7-#5 cm long, ">-l"> nun wide. Inflorescence
linear to narrowly ovaic in outline, 6-25 cm long;
racemes irreguLiriy 2-nywed, ih<- longest 2-5 cm long,
usually sJuipk-. Spikelets ovojd^.'[li[>soid. tnosily (3-6-)
S.&-5 (-6.5) mm tong. hispid. Lower glume |~2 mm
long, hall' to 11 in (-filths oa long as the spikelet,
3-ne)"vetl, wiih short mucto; upper glunio ± M long as
the spikclet, with awn up to 1.5 mm long. Lemma of
lower florcl up to 4 nun tong, f»-or 7-nerved, acuminate
or with an awn tip to 2.5 cm long; lemma uf upper floret
S.S-o nun long, including the short herbaceous tip.

\iiuual. It toU-ratCA water up (o ± 25 cm deep. It is
mostly found in rice fields but occasionally grows in
inundated nr marshy places. It is a common and Uou-
blcsome weed in rice firlds. It mimics rice and occa-
sionally infection is so bad that cultivation of rict must
he abandoned. In the New World M is exclusive to rice
fields. It is perhaps best treated as a variety or ccotype
oi I\. mts-galii.

|G Hef|, Warm and Lropical Asia, probably intro-
ilured in S Kurope: Mm. Ind, Nep, Pak: Kl. Sk. Tn.

upper glume up to 4 mm long; lemma oi Inwei-
up to 3.5 mm long with »n at least 2 mm long awn.

Perennial In marshes or partly submerged, often
mistaken far E. stctgntrw in India h bafloattag Ip* ";<

wiih soft spong\' culms and narrow ipikelet.s tapertt*g
towarcU no awn at ihc tip.

!Hel|. SL Asia to New Guinea and Australia. ai«
E Africa: Ind: As, Tn (distribution \cjy incomplete)

in

Echinodtloa pyramidatis (^.amarck) Hitchcock ct
[£. snugn{rn<ii\ Me/.]: Fig. $W

Like E. magnina hui spikeleis acme or shortly ruspi-
date bat never awned, .V4 ram long.

\Ui-\\. Trtipkal Africa and Atnerica. introduceil In
liidi^i: <Uu\; <Kt. (disiribution very incomplete).

Echinochioa stagnina (Regius) Palisot de
rig. 300

Rhizomes stolonilerous. ciet-ping, s}w>i)gi' when it'
water. Calms tpQQgy below, prostrate or decunilH'i"-
rotitiny below. (20-) 41MntJ tin long. Leaf sheaths

Ethinochloa pirta (j, G. Konig} Michael: Fig. :
Like E. x(ag?iin(i bin spiteleu up LO 4 mm long, with

rubttrciit«*-l)a«- Jiair?; lower glume up to J .5 mm long;

Fit, 300. h:,)iinti,kdm \iagmnn: u, HoKcrtnp plant (S Ctt\)l

*-, tiiriiiiia with 7 spikdcis (fi mm). /•;. pptmddeHf' b- l*Su!*
(5 mmj; <. spikclet {I uttn I. /•:. ftifta; (i, spifcefel (2 mm)-



g w ; Hgnta a line of hairs; btode- *-5° l"
ft-10 mm 3de! Ittflowceoce namely Ian.*o1ai« or

omte m outline, 7-20im long, a«.allv
i :,cc,mv. r a c e m e s «•••«-. **d ' " ^ f
cm lor*. Spikelcu ovoid to broadly

*Mind«l. 3.5-6 mm long, p«bc*eW t« hfap
gW ova(o. 2-3 mm long, «ninfiwi.e

glume owtetowwtaw, 5^ """ l
f"

ng'r
. 7- ot 9-ncm-d. Lemma of U««r no«<

awn :>~io nun long; tenans <>' »PPe r f 1 u f c t

R. Anthers yt-llow. ,

or <

to wcl plures: louml in
trs and canals. Il often forms
a. Il has raiher distinct purp^

goixl fodder and ihe grains we eaten
times of want. This species is «>!icn
Indian Floras.

11©) Pit- 'Kuh/Hel|. Tropical Asia:
s.kl.K.. Up. Rj.Tn,Wb-0-1500 n.

jjoogg _
of

tn

2 BpedCK Old World

W i l l l i A-
'«.* HUC. indL, non Palteot de Beaavnb]: Fig.

Culms branched n-on, bwe, c r e e p ^ ^
(-70) cm long. Lear *bead« (BghUv ki-i-U- U
membrano^ ^mctimes minuwly hairy; leaf
often overtopping tfee WtorcsrwiM
nPikt-lik,. D.M5 (% cm long, oi d«,lS«- £

of spikdeis on a rtum.l Mis. the lower
e, the upper ctmOuam and spiU-hkr. p

(0 ..llowcrcd 2-8 mm long (tacllUSng ^ i s ) , rtn« Kh

mm long, cusp^ie, the opper 2-H nun tong.
S l i ^ ^ -"

laterally;

date,

05-1

bottom-footed or

lakes.

*• or B-nowd, afttoerw P " * " ^ 1 1 " " >

bngaWn. Pafc^dU«ae. 1.5-2.5mm
a t ^c apei, defieaie.

p 10 narnwlv efltolkal to
Annual. Seasonal!? sHlnu.Tg.-d

floating al edgej of poob. ditches «
Baiiuns. «jmrtiiiifs 1'onnH in ri<r fK

{O HeH, Old Wortd tropiiw Bur. Gey, to*
Mil. Mp. NR. Rj. Tn. Up. W>.

£™grw(ir ± 560 KpedcK waian and BropUal regfa«»

AnnuaJ or pe *^
Spik<-l,,s U,M-XU,1. «alk«l y
10 45). laterally flatten** r:u hilla (x-rsisient
us.udiv mu-qual (upper longer fcan lower),
kmget than the lemma and paI*8S, ™% l

- "*•
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together with the grain. Meaa membranous, hyaline,
jhortet than the lenwu* 2-kccl«l.

: m;m\ spcti^ grow in damp places but
plains: Eragmstit atrtwirtiu (Deaftmtah
Stcudel; K «7ta»™.m (AlKoni) Vignnlo-

n-agrw(H Linnaeus
nvj iKoi'ltrrt Link];

Trintu* '
l.ULiUt 1/

(RoiutgbPsteudel U'. srrtKfhytla Hochsietter
E japonkn fOumbetg) Tiinius [£• <&»tA«fUl (Schullfc
SteuSS; £./>ifo« (Unrtaew) PaBvJtde BeatnoU [Jte
MJy»(H^ J. G. KoniS ex Ro^ftrll K. - * - » -
fWUldeaW) Nees: *Ind; £. tanrlh (UnruwSB)
tit- Ik.-auvois: £. s?vto»f« Nees el Meyer,

rii IIIIW/OW* ( Nee* ex Stcudd: Fig. 301
n taS«i. 4.&-50 cm high, erect or creeping and

wjoLine below. l-iRuk- 9 narrow rim or thin membrane,
+ 0.2,mn long; leaf blade (M ^-15 t-2B) rm long.
T-8 mm wide, at the ba« ronttded ew shallowly
cordate Panicle* up t<> HO cm king, Spikelew o w w to
oviuc-oblong. 4-lfi mm long, 1.3-4 mm wide. &• u,
KM lowered, usually tinged with purple. L-OWKI gluiiie

1-2 mm long, l-nrrved: upper

h spiUHri (1 mm). Mytnfh,™ tpktW c, H«wrnnK plant

(S uni: d. tower glww (1 mm): e, upper Slyme (1 mm);

f,lemma (1 mm>;«.!»»*» (1 mm).
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glume ovate-lanceolate, 1.5-2 mm long, 1-ncrvcd.
Lemma broadly ovate to ovaie-tanceotaic, 1-2.5 mm
Jong, ^-nerved.

Annual or perennial. Very common, not confined lo
wetlands but often found in shallow water around
pools, in and alCKIg ditches, in rice Fields and in
marshe.v 11 is very variable in size. In iv.un ii SDIIH1-

titiu-s develops nuwsra or stolons,
|(O) Hel[. Almost cosmopolitan: Gey, bid: An, * . j .

Go. Hp. Kl. Kt, Mp, Rj. Tn. Tp, Up.

Eriodttoai ± 30 species
Eriochloa procetv (Kit/HIM <;. [•.. Hubb;icd [/:. fioly-
•itachya ami. Ind.. non Hutnboll, Bonpland et Knnili j
Fig. 302

Tufted, Culms sometimes shortly creeping at the
base. emCt, 30*80 (—150) cm long; nodes glabrous.
Leaf sheaths slightly keekrd; ligules membranous,
limbriaic; blades linc^r-lanccolatc or linear, 10-30 cm
long. 2-8 mm wide, rounded at iht> ba.se, acuminate.
Inflorescence paniculate, S-20 cm long, lax. purplish;
racemes simple or branched, 2-10 cm long; niehis
^-sided. bearing paired spikek-ts. Spikdets elongate-
ellipsoid, 3-4 mm long, with white silky hairs, green or

a

purplish, supported on a ring-likr swellkig (lower
KUIMK' and L(I<- (op qf the rachilla form H ring-tike
callus). Loner glume absent or reduced to a ring!
upper glume ovute-kinceolate. 3-4 mm long, l-t- r ' |T l in

wide, paper-like, 5-ncrved, with white silky h:iim. U W *
(loret sterile, wiihout a palea- Upper Hotel bisi-x"^1

Lemma of lower floret resembling rhe upper glume,
elliptical-lam trohnc, :v:Vf) mm long, 1-1.5 mm wide,
britde, faintiy 5-ner\'e.d. w\lh while silky hairs: temnW o(
upper I loir I ovaie-oblong. 2-2.5 ntm long. ± 1 mm

wide, mucronaic. faintly % or ri-uerved. Pa leas ovate-
oblong, 2-2.5 mm long, ± 1 mm wide, brittle, 2-kceirtl.
2-nervcd Staroena 3. anthers ± 1 mm long, violet with
yellow connectives.

Annual or perennial. A scmt-arjuatk- grass found in
wr thuds, ditthe«iT rice HcMs and along the biuiks iafbw*-
waters. GonaaOQ and often abundant Used us (odder.
"the ring-like growth below ihe spikclei" i- -• go««i
DOtth Cbaracten il i" amii'iiinrs called CUf) grass-

{(O) Hel|. TYopicaJ Africa, S and SE Asia: Bur.

Jnd:Ap,KlKt,Mh,Mp, Pj.Tn.

Hemarihritr [2 sp.-< ie« Old World tropics and si
ics, perhaps also native in Amtnea

Excluded: found in damp or moisl places but not
wetfand species: Hemurthria altissima (l*oiret) StBfJ cl

C. F.. Huhburd. H. kamittoniana Stcudel; H- lo*gifolia

{]. I>. I looker) A. Camus: H. fmUmsa Sleudel.

Fie. S02. Erwrhloa pntiHm a, RoWCtiag plum (2
b, spike let (1 mm). Hemarthria wmfnriisii: c. flowering culm
{3 cml; d, spikdci pair (5

Htmarthria comprvssa (Unn;ienx fit,) R. Brown.
btxttin giabra Roxburgh, //, rvnrnuiruMhui SicwM.
Nccsex Steudel]: Fig. 3(12

Stolons creeping or floating, up to ± 8 ni
Culms floating, erect or ascending from R
base, 40-M0 cm tall Leaf sfecathft hahy i\v ba*e
throat; ligukt vety short, membnuious, cflJate* l
blades folded in bud. afterwandl flat, 9-1.ri Cta 1<»'(?- lLl'
to 8 mm wide, base rounded or subcordate, tn;ifKLtls

l'ciugh. Indorcscence of axiltary, soltian1 or buiM^**
spike-lidc racemes; raceme* 5*12 cm long. someii'ncS

partly eadojwd in leaf sheaths. Spifeetets in oj)p»slItr

pairs; each pair with I pedkeBed and I msUe^a*6**'
(the pedicel joined to the intermKlc 6f the i^chis, thus
each opposite pair is made up of a sessile spiketet and «
pcdieelled spikelet of the next lower IK«1C): I ^ ' 1 1 *

toiiffb, disarticulating tardily. Spike lets 4-ti l l i n l ' f > nS'
2-flowered, awnless, llattenrd ahaodally; ili<- lower Horel
reduced to a sterile lemma; Lhr upper floret M
IJQVKT glume laincoLuc ± 5 mm bug leaihei>r- |
gradually acuminate or obtuse, 5- or 7-ncrveH, indis-
tinctly winged above; the upper glume + I i"111 l t>Tl^
membranous except for a hardened lip. Sicrile lemi":i

± :» mm long, 2-tiem-d, GaryopBd somewhat lateral Iy

Baneaedi oblong in oudine, ± I mm long.
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Koicom-rooted 01 floating ai edges of

pools. iaki;s mid riven, also in damp place*, ditches,
bunksjujfi abandoned puridv ftelds. li '^» be a uT>ii!>lr-
9Qmc wt-t-rl on Irrigated land antl in wcl places.

(Hel/tph,Tlc|. Wami ui tropw::tl Alfa, Australia and
N Africa: O v . Ind, Nea Pate 111, fij. Up. Mp. Rj, Tn,
UpWb

in: 2 Species SE Asia
: Hvmixxtrgtium venuxtutrt (Thwuitcs)

n«i found in

. 305
tnekftngetisix (A. Camus) C. £- Hubbarct

Culms v«ry robust, tuflcd, tall. IJguk* very SIKH i.
11 "Hffrte, tictiM:ly shart-ciliacce; leaf tttadei
Olftte, flat. inflorciw-fiH-K A large, topae,
Panicle, iis primary brjnehes subdivided,
'c racemCB. Spik<)rl> paired, 1 st'ssilc the other

l l d sessile spikolcLs S-flowercd, ihc lower one

l c- S03. Hrmiiur^hum w&tngptnAr. .i. (lowering culm H ntt);
''• **w Ip&eleu, one w.vsiJc and one stalked (2 mm].
lluM*i'tlilt (uptonHmm c. JtaiijiitiK d»O1 (2 cm); d, leaf
*h«»h ami bUde (5 imn); r. spifcf Jcr (O.5 mmj; f.
f(t•" mm); K. U-mnia ID.') mm)-

sterile, ihe upper one bisexual, »taaxiaUy flattened,
awolcss, (be callus obtuu willi ;i ring o) tuiiniit hatn.
Glijim-x 2, uju*f)u;i1; iomrgiumt [bin, leathery, flai <"t
ihe back. S- 10 ll-nervcd, 2-kcclcd for most <il "us
fengih^ ihtr k<rd.s scaSrid, t.dc tnurgins becoming
sharply Inflated towards the base; upper giuim-
rounded cin tl»- back, -ii^iiitv keeled towards the apex.
l,etitittx of lower fhxet tlighdy \horttr tJuo (fie
glumes; lemma of upp^r flurci nrarly as long as dn-
lower one. awnlcss t>r bi(U-ninu- and invited- fctttcetted
spikclets stt-riic. dther wflklt-velttfipd mih a 2-keded
lower glume or much reduced. Caryopsis ohkmg-
obcwofdi at>axiaJfy ffat.tcncd, dpped witii siylf basu.

Perennial. Xviy rabusi, locally clnminant on rivtr
banks.

P le}}. Btuntu, Thailand attd Laos: Bur.

Htfbbardia I genus
tlubbardia heptaneurtm Bur: Fig. 308

Culms delicate, creeping on and hanging from rocks
under waferfalis. 1 laves arnurgrtf alucig die culms; lent

shorter than the internddes; lipuU*s abstmi; leaf
narrowly cllipiir.il to oblong-elliptical, l.'t—\ cm

Jung, 3-7 mm wdc. vrr>- thin (only 2 foyrs tii'jnr>sop>iy))
(cllsi. mem brail* JUS, translucent, wjjh ^curler nu'cr(i-
hairs on the adaxi'af surfact1. frifiorcsctmcc a «.aniy .mil-
Ian1 panicle, terminating '«ifv branches. Spikel?u all
iilike, ±2.7 mni long, 2-flowtred, ivithoul awns, terete or
iihitxuilh fi&tttrntxl, tttKtrtU tthuing above, the glumes;
rachilla withoui ait extension. Ftoreta similar bui the
lowef rmpty, the other bbexuaL Glumes pcrststtm.
iijcinbuninis, 5- tir 7-ncJ*vcfi. It* long us thi spikt'lfj.
LfimWOT nirmbnuuius. 7- t*r 9-nerved. rounded on
the back; patras absent Caryopse*
1.25-1.5 mm long, siiphtlv tUutcned.

Probably annual. A remarkable
found L" WBfiGT and an rucks in .spr;ir at die b*«? oi (fg
(Gei^'Ppa) Falls Kamalaika, probably extinct due to
daffiming of tfte Sbaravad Riv*.>r. jjttr, N, L, A new gentii
ofinttonttfrasscs. Kcw Bulletin l9r>0: S^~3S8 (1951)

{O? V1i/Hyp?|. Bnderalc to SW India: *Ind: Kl
[ Sharavnfi Kiver, now probabty

ygy ['Hygwthyzn\ oith. mut.]: J
Hygnuyza aristala {Hciztm) Srv> vx Wright

Culms crwping or trailing, il«;uhuj, hianchtng,
ootinj} ;it intcrnodes; n<id<!s jflabrous. Leaf

open, strongly inflated, fanning Boats, partly
cniiMf>eut; figuk's tiuncatc, ±0 .8 nun (imp;, uicmhra-
tiotw, unf ringed; leaf bLide* cmci-gmt, ovau--lniu:eolate
to elliptical, < H 2-5 (-8) cm long, (3-) "J-*20 innt wide.
glaucous beneath, aomewfasu oewdaie at base, without a
[jiomiueui ttiidrilj. ItLflorcsccnce 3 pyramidal panicle^
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Flo 304. itygroriza aristata: a, ftowerinR plum (2 cm);
h. spikt'kl (5

2-5 (-8) cm long, Spikelets solitary, 1-Flowered. G-H nun
long, slightly Rattened laterally, long-pediceilcd. disar-
ticulating From iht* pedicel, til times and sic rile iemmas
absent. 1 nnmi lanceolate, ft-8 nun long, papery1,
S-ncn'cd. narrowed into an awn: awn 11.5-1.7 cm long.
Pale a as long as the kimna, narrower, S-nerved.
Stamens fi. Oaryopses narrowly oblong. ± 3.5 mm long.

Perennial or sometimes annual. Almost the habit, of
Eichhortiia traisiprs but tviili ihe floats developing from
inflated leaf sheaths. A characteristic plant in mats of
Moating vegetation. It is common, often abuttdafil and
soiin tinii."•> <hniiiii.int. It is found in water reservoirs,
pools, canals, backwaters and flooded rice fields. The
cauyopses are sharply awned, probattJy d»{jtT4trd by
animals. The grains are eaten by pour peoplr; it makes
good fodder For cattle.

|{O) Pte). S and SF. Asia: Ban, Cey, Ind, Pak: As, Bh,
Kl. Mp, Rj, Up. WT>.

Hytitautchne. 8 species; pantrupics
txcludrtl: wetland species in t.hr eastern Himalavas:

assumira (f. I). Hooker)

u t l U

otic"

BO

acutifjtuma <Sleudel)
intmupta C. Mtieller, B. amplrxicaulh aiut
iRufijiv) Ners, Ptautsim myurtn iUCt I»d
Lamurtk]: Fig. 305

Culms floating, creeping or ascending,
swoMi-n Hml soflly spongy (containing
aerenchymii). vip to 1 in or more long.
branched, witli (Vaiht-r4ike roots. Ugute?
nous. 1-2.5 mm IOIIR; leal bhide.s linear to lanceolate
7-35 cm long, (>.f>-|.r, (^$S) cm wide. i n u t k d B
amulexioiu! ai the base, EnftartaeeQCe a particle* eiihef

spike-lite and dense or long and narrow witli niou- l1!

Jess appregftcd Npike-like branches toward* 'l i e ')ilSt

HMO tin long, Sjnkelct.s ^flowered, ">-$
subtcretc: lower floret sterile, reduced to I
upper llorci bisexnaJ. Ouniea unequal,
lower up IO half as long as the spikelci, the nppc r a

limn .is ilu- vpikelct Lowi-r (sterile) lemma as long *
ihc spikclcL acute, aruminate or shortly awiied: i» e

lemma erf upper floret mtiiihi;inons. acute. gripp'nS
the ttjgea of the palea lielow but Ftet- towards th«- "I7

f^aryopscs I'rep, lemma arid palea not hardened.

Frc. 305. fiymtnac/itw ~rntjgfumn' •&. ttltacSa rfW

I). indorcNcemtr (5 mm); c, npikclet (I mm)i d, Hg»lc



POACEAE

Perennial. Found tn water in tanks,
swamps, irrigation ditches, BtMsuBS and
Makes good fodder. It Ss superficially liU ,
intrrruiKa bul can be distinguished bv the presence ,»
white pith in the Boating culms {Sacdolepb has hollow
culms); leaf blade b;*ses rounded '" amnlexitaiil;leaf blade b;*

iki-lcis acuminate to slionly arisiatc.
tHyp/Tk(Htl)j. S and SE Asia. Polynesia: Ban. Bur.

Cey. Baa, Nep: As, Kl. Ml.. Rj. Tii. Wb

± HO hardly Kpartble ipeci«« tropical to
wann regions, most in iropical Asia: 29 «pcc*es •» J o * 8

R of which arc local endemics in mounuin

•egion s
Annual or pctrnnial. Culms floating, aBcc»ding or

erect, often rooting bdow. I*««S zUhrw or wuh
tubermicbased hair^; sheath* k«W« W ; i d t s m o s l l v

broad and flat, usually prominently nerved on the.
ttUttiaJ surtax; ligule a frinKr bl hairs or absent,
Inflonscence ^n open or xwaewhatwnlrtctod panicie
or raceme. Spikclets y-Howcred. pr«icc[ltd. nsuallv
Slotjow bin sometime* ellipsoidal, gaping) B*nh«!
both florets fertile, mostlv WHacnal ojf the lofwer some-
times male or tartly fcBwte. GhWMM 2, alikr or &&&
lar. almost as long or longer ihan &c JpiWeL Lcranais
ttk or cferimilar. Pateaa similar to the lemniM but

K flaucr. Ciirvopsts globose to (nsirnrm, enclosed
it-mma and ^ilea.

fic is imull Cttonomic conftwion in /5afftn^
species such as /. f/is/^r. /• «fai«o, ?• « « " • « a n «

f f M « totergrmde in j>am oi India STKI are some-
tow diffiL-uk to distinguish, ii is pn.lwbU boito to
unite- them under the name /. gtofcuo. It is also thmnjii
"> Irnd OUL wWch spct i<-s grow in wetlands. Prakash. \.
aiidjaiii, S. R. Iwtchneae:. Fascicles of Flora of India 14:
7-20 (1984).

Excluded: wetland specie* confined tn tfu-
Himalayas: foacftjw darkti \. D. Hookt-r: *lnci: Mfj. Ng,
sk; /. di^wrTiinius: •Nfjn /• *imoAiieo.|- 0- Hooker.

Found in damp or moisi place* but not wetland
specie /. antfadei Fischer: •ltul: Tn; /. borii Hnnadn:
•'nd: Mh: /. deccanensh Bar, •fnd: Tti; /- hwryt
s- R- Srinivasan et P. V- Sret'kuiTtar: •Intl: Kl; L kuntin-

lu t-t Arnolt *-x Stendel) Miquel; /. multiflorv
Ferguson: •< < \

l- I i'mmas in any single spikelet similar in outline and
«rnctUrt l.atbent

l> Lemma* i" any sinplr spikelei dissimilar iit outline
and ttructure

2. Glumes unequal! [be lower shorter ;ind narrciwci
than ihL- upper; spikeleLS (1.2-) L5-1-6 (-1.B) mm

g: anthers of the lower floret 0.3-0.6 mm long
/ pulrhella

2. Unifies JUbctrual, U»- lower like ihe upper; spikelets
2S mm long; anihcrs of thr lower floret 1-1 ..r> mm

n SI

5. Leaf bbdes (L5-) S-12 cm long, mostly with
laginuns and thickened margin*; spikelets (1.8-)
2-2.8 mm iongl nodes glabrous; liyuic- bairt I 1.5-1
2-8J mm !onK

 L ^obosa

3. Lcafblada 1-2.5 (-3-'>) cm long, mostlv withoui
caotUaginaua and thtcliened margins: Spikdeo (1.2-1
l.ii-2 (-2M) mm long: nodes baitymRlahrons: ligule

0.8-1.5 (-2\ mm lung t miliacm

Isathtte afbert*Trinius: Fig. 3(Mi
Culms creel or aiccndmg, (6-) 20-150 Cm tall.

sheaths ghibroLis: ligiiles hairs 1-2 (-3) mm long; leaf
blades linear U> broadly lanceolate or ovate. (l.fM
S-12 cm long. 3-12 mm wide, glabrous; miduerve and
3-fi pairs of nerve* very prominent OB ahaxinl surface:
margins caniliigiiions. Inflorescence 7-40 cm long,
spreading; branches leceadarily dhndeit, densely
(lowered, egkuidular or with bands of glands. Spiktlelx

J

Fib. 306. htiitinr <tll>?i<rn\: d. tpikelrt (0.5 mm); b, lemma
tn.'i mm), /- frfrifcnwi; t. llowt'riti^ sbmii (I rm): <1. Bgol«
i ] mint: Clpifcclet Hl/i uuiii. /. mifinrm; f. spiki'l«'t M)."v cm);
g, lijiuli- il mm). A pHhbAlii; h. lower gtujne (OJS nun);
i. Upper ^litmr MI3 aim); j, spikelct (03 nun).
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globose or globose-obovoid, (0.8-) 1-2 (-3.2) mm and flatter. Glumes subequal, ± 2.5 mm long, 7- to 11-
nerved. Lemma of the lower floret elliptical, ± 2.5 mm
long, usually exceeding the lower glume, thin, paper-
like, obscurely 6-nerved, glabrous. Lemma of the upper
floret ovate-elliptkal, 1.5-2 (-2.4) mm long, not exceed-
ing the upper glume, concave, coriaceous, nerves
obscure, glabrous or sparsely hairy. Palea of lower floret
like lemma but narrower. Stamens 3; anthers 1—1.3 mm
long. Lemma of upper floret and palea up to 2 mm
long, glabrous, without nerves.

Annual or sometimes perennial. On mud or emer-
gent in shallow water, often found in floating mats,
common and occasionally very abundant. Sometimes
becoming troublesome weeds in rice fields and irriga-
tion ditches. Acceptable to grazing animals. Used as
green manure. In many Indian Floras it is confused
with /. dispar, a species endemic to Nepal.

1(0) Hel/Eph/(Hyp)|. S and SE Asia, extending to
Japan and Australasia: Cey, Ind: Ap, As, Bh, Gj, Go, KJ,
Kt, Mh, Mn, Mp, Or, Rj, Tn, Up, Wb. 0-2000 m.

long. Upper and lower florets almost alike in shape,
size and texture, ellipsoid. Glumes subequal, 0.8-1.3
(-2) mm long. Lemmas broadly elliptical, concave,
rather hard, with obscure nerves. Paleas like lemmas
but flat with incurved margins, nerveless.

Perennial or perhaps sometimes annual. Not confined
to wetlands but often found in wet places beside streams
and in moist grassland. Readily eaten by cattle.

{(0) Hel|. SE Asia and Himalayas: Ban, Bhu, Bur,
Ind, Nep: Ar, As, Hp, Kt, Mg, Mh, Mn, Ng, Sk, Up, Wb.
0-2000 m.

It is very variable and some variants from the western
Ghats have been recognized at the rank of species.
Isachne bicolor V. N. Naik el B. W. Patunkar: in the orig-
inal publication the description and illustration do not
agree.

Like /. albens but leaf blades widest in the lower
third; spikelets globose, (2-) 2.2-3.2 mm long, purple;
panicle branches and pedicels with 1 or more yellowish
glandular bands. • Ind; Mh (Aurangabad District).
Isachne elegans Dalzell ex J. D. Hooker.

Like /. albens but annual; culms delicate, ± 2.5 mm in
diameter; spikelets (L8-) 2-2.5 mm long; leaf blades
linear (widest at the middle), not more than 15 cm
long; lemmas pubescent and mostly purple on the
upper half. •Ind: Kt? Mh.
Isachne meeboldii Fischer.

Like /. albens but culms robust, ± 5 mm in diameter;
spikelets 2-2.5 mm long; leaf blades linear, (widest at
the middle), 15-35 cm long, 2-10 mm wide; inflores-
cence branches and pedicels with reddish glandular
bands. • Ind: Kt, Mh?
Isachne veldkampii Bhatt et Nagendran.

Like /. albens but culms delicate, not more than
8.5 cm tall; leaf blades ovate {widest in the lower
third), up to 1.5cm long and 7 mm wide; inflores-
cence branches and pedicels with glandular bands;
spikelets not more than 1.5 mm long. *Ind: Kt (South
Kanara District}.

Isachne globosa (Thunberg) O. Kuntze [/. australts
R. Brown, /. dispar pro parte, auct. Ind., non Trinius,
Panicum violaceum Klein exThiele, P. lepidotum Steude),
P. nodibarbatum Hochstetter ex Steudel]: Fig. 306

Culms tufted or spreading, often rooting below, (10-)
20-80 cm tall; nodes glabrous. Ligule hairs (1.5-)
2-3.5 mm long; leaf blades linear-lanceolate to ovate-
lanceolate, (L5-) 3-12 cm long, (3-) 6-15 mm wide,
glabrous or hirsute, with cartilaginous margins. Inflores-
cence up to 18 cm long, compact or spreading; branches
and pedicels with or without glandular bands. Spikelets
globose or globose-obovoid, (1.8-) 2-2.5 (-3) mm long.
Upper and lower florets dissimilar; the lower one longer

Isachne miliacea Roth [/. dispar pro parte, aucl.
non Trinius, /. geniculata Griffith, /. stigmalosa Griffith J •
Fig. 306

Culms erect or ascending, creeping and rooting
below, 8-35 (-50) cm long; nodes hairy or glabrous.
Ligule hairs 0.8-1.5 (-2) mm long; leaf blades lance°'
late to ovale-lanceolate, 1-3 (-6) cm long, 2.5-*
(-10) mm wide, glabrous or sparsely hirsute, withou
cartilaginous margins. Inflorescence up to 6 (-10) CItl

long, spreading; branches and pedicels with or without
glandular bands. Spikelets (1.2-) 1-5-2 (-2.8) mm
long. Upper and lower florets dissimilar; the lower one
longer and flatter. Glumes subequal 1.5-2 mm long-
7- to 11-nerved. Lemma of the lower floret elliptic3''
1.8-2.5 mm long, slightly exceeding the lower glume,
hard, glabrous. Lemma of the upper floret ovate-elhp'
tical, 1.2-2 mm long, not exceeding the upper glume,
concave, coriaceous.

Perennial or perhaps sometimes annual. Common
and often abundant; found in wet places, flushes or
hollows in grassland, sometimes lurf-fonning and
sometimes forming floating mats. Considered to be
good fodder. In many Indian Floras it is confused with
I. globosa which is widespread and with /. dispar, a

species endemic to Nepal. I suspect it is best united
with /. globosa.

|(O) Hel/Eph/(Hyp)). S and SE Asia extending to
China: Bur, Cey, Ind: An, Ap, As, Go, Kl, Kt, Mg, M*>-
Sk, Tn, Wb. 0-2000 m.

Isachne pulchella Roth ex Roemer et Schultes: Fig 306
Like /. globosa and /. miliacea but spikelets (1-2')

1.5-1.6 (-1.8) mm long; glumes distinctly unequal, the
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lower shorter and narrower than the upper; anthers of

the lower floret 0.3-0.6 mm long.
{0 Hel?). S and SE Asia: Bur, Ind: An, Ap, As, Mh.

Mn, Mp, Ng, Or? Tn, Up, Wb. 0-± 1400 m.
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hchaemum: ± 70 species: warm and tropical regions,

most in Asia
Culms creeping to erect, 10-350 cm tall, simple or

branched. Ligule an unfringed membrane. Inflores-
cence terminal and axillary, of paired {rarely single or
digitate) racemes, these generally 1-sided and inter-
locking back-to-back thus simulating a single spike
mostly exerted but sometimes enclosed in a leal
sheath. Spikelets 2-flowered, in pairs, 1 always pedi-
celled, the other usually sessile, disarticulating at the
nodes; sessile or subsessite spikelet 5-6 (-8) mm long,
abaxially flattened, awned or awnless. Lower floret
male or sterile, the upper one bisexual. Pedicelled
spikelet like sessile one but showing all stages in reduc-
tion, sometimes represented by no more than a small
glume especially in the upper part of the raceme.
Glumes 2, usually hard and rigid; lower glume awnless
often 2-winged near the margins; upper glume awned
or awnless, 1-winged or keeled. Lemma of upper floret
2-lobed and awned from between the lobes; awn bent
and twisted. Paleas as long as lemmas. Caryopses abaxt-
ally flattened.

Perennial with creeping rhizomes or sometimes
annual. This genus is taxonomkally rather confused
with numerous local endemic species; few are found in
wetlands, most grow in dry or, at most, damp places.

Excluded: the following may tolerate temporary
flooding or waterlogging but are not wetland species:
Ischaemum barbatum Reuius [/. goebehi Hackel];/. bom-
baiense Bor- •Ind: Mh; /. commuUttum Hackel;
/• copeanum P. V. Sreekumar, V. J. Nair et N. C. Nair:
•Ind: Kl; /. duthiei Stapf ex Bor: •Ind: Bh, Mp, Wb;
/• Jlumineum Bor: •Ind: Kt Tn?; /. mangaluncum
(Hackel) Stapf ex Fischer: •Cey, •Ind; /. naini
V. J. Nair et P. V. Sreekumar: •Ind: Kl; J. raizadae
Billore el Hcmadri: •Ind: Mh; /. santapauiiBor: •Ind:
Mh; /. thomsonianum Stapf ex Fischer.

At anthesis the glumes are membranous with green
nerves; in fruit they become hardened and the nerves
are no longer visible. This key is based on fruiting plants.

!• Racemes 2, rarely solitary or -, -.„
2. Margins of lower glume of the sessile spikelet
expanded below the middle

3. Spikelets with projecting awns I- indicum

3. Spikelets without awns or awns rudimentary and

hidden

4. Racemes usually more than 4 cm long, borne
well above the leaves; lower leaves narrowed
and tapering towards the base; pedicels of the
pedicelled spikelets ± 1 mm long __

/. jayachandrann

4 Racemes usually rarely more than 3.5 cm long, the
lower part partly enclosed by sheathing leaves; lower
leaves rounded or shallowly cordate at the base;
pedicels of the pedicelled spikelets 3-5 mm long

2. Margins of lower glume of the sessile spikelet nar-
rowly and evenly interned from base to apex

5 Lower glumes of the sessile spikelets with white
silky hairs, ± flat and almost smooth or with obscure
nodules and furrows Lmolle
5 Lower glumes of the sessile spikelets glabrous,
curved with distinct nodules along the lower margins

6 Lower glumes of the sessile spikelets hardened
below with sharply denned lateral furrows and
ridges- pedicelled spikelets reduced, without
flowers- lower leaf blades narrowed and tapered at
the base , , ' • " « « • » •
6 I ower glumes of the sessile spikelets leathery
below with obscure lateral furrows and ridges;
pedicelled spikelets well-developed and fertile;
lower leaf blades rounded or shallowly cordate at
the base

7 Racemes 8-15 cm long; sessile spikelets usually
without awns; lower glume of the pedicelled
spikelet broadly winged on 1 margin

r /. travancoretise
7 Racemes 5-8 cm long; sessile spikelets usually
with awns; lower glume of the pedicelled spikelet
narrowly winged on 1 margin /. vembanademe

Ischaemum indicum (Houttuyn) Merrill [ / . j n ^
prorepens Hackel, /. indicumwr. walltchn (Hackel) Bor,
1 m t a v a r . longtpilum Hackel, /. aristetewautt Ind
non Linnaeus, /. dliare Retzius; Andropogm malacophyl-
lus Hochstetter ex Steudel, Spodiopogon scrobiculatus
Neesex Steudel, 5. wttonuNees]: Fig. 307

Culms tufted or creeping and rooting below, (10-)
20-80 (-100) cm tall; nodes glabrous or hairy. Leaf
blades linear to lanceolate, (0.5-) 5-8 (-25) cm long,
2-8 (-15) mm wide, glabrous or hairy, at the base
rounded or narrowed or toward the base of the culm
usually developing a pseudopetioie, acute at tip.

,-,<. o io\ /i _1 st_a rm ]fiT\cr Sessile soikelcts

nowci inmv, upper flower bisexual;
oblong or ovate-oblong, 4-5.5 mm long, notched or
acuminate at the tip, somewhat leathery below, paper-
like above, faintly 5- to 9-nerved, the upper half
broadly winged on both sides, the wings simple or ear-
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Fie- S07. hckaemum huUcum: a. flowering plant {2 cm);
b. lower jjlumc of wsnil*- spikeM at .inilu-sis (I rtinu:
c. 5|iikeltti viewed Bnwn ilit_- rathis vdr. 11 mm); d, spike!«
viewed From iJu* outer side >l inm>. /. jayaektindnwii:

r, lemmas, ted irithoin ami, right with rudimentary awo
(2 mm).

, margins rilialc below the wings; uppi-r glume
boai-.shaperi, 4-3 mm long, acute ai tip or terminating
in a 1-:* mm long awn, paper-like. 3- or featirved,
keeled, on ilie back; lemma of the lovngt Oorei ovatc-
lanccolatc, 3.5-4 mm lung, paper-like, obscurely 3-
OCTWd, glabrous; palea dliptkai-tonceolate, 3-3.5 mm
long: lemma of the upper flower B.ft-4 mm long.
noichcd at tip* with awn, the awn 8-15 mm Jong.
Pedice.lled spikelet ovoid, 4-:'t mm, ;iwn<'d; lower
glume cwate-taneeolate, :*.">-ji mm long, winged <>n I
margin, densely hairy an the Upper half; upper glume
.mil oiln-i Moral pa11- like ihnT in ICSSUI ipikeb I

Annual or perennial. NOL conHned to w(_*tl;ui<!s but
often rontmon in places snhjt it to seasonal Booking,
in rice tieltK and along ditrhes and tanals. It is vt iv
variablt* in habit and hairiness, several intraspecitU"
laxa have been described; suine of which may be
confined to wetlands.

KG) Hell. S and SJS Asia. Introduced talp
Ban. Bur, CcyT Ind: An, Ast Gj, Co, Kl, Kt,
Tp.

Ischarmum jayachandranii R. Ansari, V. S-
chan4ran el P. V. Sreekumar: Fig, 807

In hahii like /. indiambW spikelt-Ls mtboul nwO* or

awn* minuie and concealed within the spikelet; lower
glume oi'the sessile .spikctcLs fainilv II- or l * ^ * ^
with narrmvh inturned margins; peditels uf die p
Celled spiki'lew± 1 mm long,

PcrenniaJ. Found in mui'shy places and rire
tHelj. Rnderak 10 SE India; • lud : EQ

District}.

hdiaemum motle], I>. I lookc-r: relcr to Fig- 309

l i ke /. ru£ir\tttn uut ii.sualh more mlnisf; (lie

leaves pseudopetiolate, the base of lhe 'blade* |>:"
shallowly cordate; lower gUmit- of die sessile spikeH'is
densely covered with ion(» white hairs. DfldsMto un

PerenniaL In miirshca oltt-n forming stands.
[Hcl|- Endemic in India and Pakistan: *lnd,

Gj. Kl, Bl, Mh. Mp?

Ischaemum muticum 1 .i miaeus (/- rtpem Roxnui g'11
Fig. 308

In habit (ike 1. \ml~n\im but racemes usually
e thttTJ 8.5 cm long, the lower parl piittlv f i u l ^ 1 '

hv the Acathing [caves: lower leaves rounded or sn^ '
krwly cordftie at i.he base; spikekts witliout aw»is.
pedicels of ihc pedkejled Bpfltd*** 3^8 mm long-

Stoloiiifeious perennial. Nut confined lo wedan -
bui ofteo ii>und in standing water around pools a l i c l "
seasonally flooded and marshy places, occasionally :'!s^
Rrowitiff Qoating. Collected Bar (odder in Sri i^nk
aoaafler, prostrate ran- is found along tbe coait in
Lanka; it h;i» been called /. mutinim vac. it^e

Uavtdse.
(Hcl (Hyp/Pie) |. Tropical to subtropital Old

and Pacific islands; Bur.Cey, Ind: KJ. Ki.

nilagirirum I l;n kel: Fig. 308
In habii like /. autitum bui mcemes paniculate.

>-Hi (-16), each 2-10 cm long, clothed with s ' Ivc r

haits; leaf blades ellipiu ;tll;ni«•eoliiuv 5-2i) an U&&
5-35 mm wide; lower glume of thr sessile spikelcti no
winged, densely hairy.

Perennial. Seini-ac{uaiic, found, in shallow W3**1

around lakes and ponds sometimes trailing ° v c r

the BUT&Cfr, also fnnnd in i<» k crevices by running
water.

[H(']/Hyp/(Ple)|. Endemic tq S India: • i « d : K l i

Tn.
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ttc St>8, brhatmtm mutmtm: ;», flowering culm (1 rm);

»>. mjkd« pair (5 nun). I **•«**«« c< n « « ™ B cuim

l- • mi: d. pcdkeUed jplkelet (1 mm).

aemtiuj ntgomm Salisbury: Kig. 3
tew tufted or asepfog anil rooting below.

cjn ul| : nodesgtabfODS or hairy. l*«i lfctfk*linear
* hmceoiai*, 4~l5 cm long, Mi mm W*fe at ihf •***

narrowed and tapering, ;«•»"' u up. R*cem« ( 1 ) 2 (3).
3-8 cm long. Sessile spik«fe» frtfeoUoiiy, 4rB mm
!oafc dittincOy owned; Iow« Sflwet mai^ ti|>i>f Bower
btoewnalj lower ghmw obkmgJaiimitett, 4.5-5 mm long,
becoming hard and »hcD-Hke wiih prommem sitk-
nodules connected by wdtt-deflned ridges aAd IUITOWS,
l:*- or 15^ien'cd; upper ghinir boat-shaped, 4-6 nim

t somewhat leathery, 3- or 5-netved. keeled oa Hi*--
; lemma of tlir lOWtef Nort'i oWtW|fbneeo»te,

*^ mm long, paper-lite, obscurely S^icni'd. Bl«l«n>u«
Paiea tlliptital-Janreoht^. 3-3.5 mm long; lemma -H the
uppt-r Fknvcf 3-4 nim Irtlgn notched at tip. with awn. me
awn 8-12 mm Jonp. fedfceDed Bpflsdei obakmg, 4-* " im-

ut an awn; pediceb ± I tam lon^, lower ^luimr
^, 4.5-5 mm long, hmdencrt. broadlv or nar-
winged on I margin 11- io 15-nci-vrrl; upper

e ajid other floral parts lite daO« in M»ilc spflselM.
Annual or ptrennial. It is flOl ((nifinfd to WCllfflJdl

bur is common in wet {daces and found as a weed in
"« fields, sometimes it grtrtw to itanding water. It »
very varttdde in form, h is e**en by cattle when young.
Ihe grains arc eaten in timers of start iiv.

!{.©) Hel(Hyp)). S and SE Asia: Gey, Ind. Ncp.

Pak: An, Gj. Go. Hp. KJ. Ki. Mh, Mp. P|. Rj, Tn. Tp.

Up, Wl).

hduwmum frWWKXJPWwStapfeB Fisrher: Kig. SOfi

Like /. r̂ gDWui) bui racemta 8-15 cm Utt^i leaf
blades up to 30 cm iong; sessile spik^ltis usually
Whhotll awns; w-'ssilf spikrleLt usually will, awns; lower
-lunie of thf sessile spikdet noi or vrr>- narrowly
winced OH 1 margin ai the lip, marginal nodules
mostly joined by shsliow Rnd irregular ttanwerae
ridge*; lower ghupe of Ihe pedlcrfled spikeleis wnh
i broad and I nattwwwmg.

IV-rennial. Grows along smi.mis. canals and bac"kwa-

icrs. also >» niiifshy [>l.u -
|Hrl|. Endemic toS Indin: •Inri: K). Mh.

Pte. 809
Like /. WavmcarmsA bttf radBmo "i-S cm long: leal

bbdes up to 12 cm long; sessile spikcleis nsnallv with
awns: Idwef ghmw of flir pedircllwl spikclcl narrnwlv
winged on 1 margin.

FIG. 309. Isthaamum rvgwum: a. spikclet viewed from
uiliis side (1 mm); b» *pikclct viewed frmn tin- outer si
0 mm). / MuirtiftfonrWM: c4 si.ssilt ^ ikrlcl (I mm); d, pwli
celled spjktlct (I mm). /. vokbinuutow, e, ulumc of iW
apikclet {2mm).
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Perennial. Grows along backwaters. Perhaps no
more than an ccotype of I. travananrn.se.

fH<-l|. Endemic toSW Indiac »lnd: KJ.

t8 species: tropical and warm regions of the
world

Excluded: Lnrsia hachalii Keng [L. oryzoides iiud.
Ind,, non (Linnaeus) Swartzl; a wetland species Irom
the NW Himalayas.

Lctrsia hvxandra Sw.n \J.\ Fig,

Siokinii'crous. CJuhns ascending, 25-150 cm long or
lettger when lloaiing in nmts; nodes swollen, ctifT-like.
hairy. I.igult-s membranous, 4-9 mm long; leal blades
linear-lanceolate to lanceolate > b~\ft (-30) cm Imtjj,
2-6 (-12) mm wide. Inflorescence a lax panicle,
3—12 cm long, with ilcxuous branches. Spikelets
1-flowered, strongly flattened laterally, 3-43 mm tottg,
yelJowish-green. awnlcss, .sessile or nearly so. pedicels
not jointed, disarticulating below the glumes. Glumes
reduced to an entire or 2-lobed and somewhat tliiik-
cned rira. Lemmas all fertile, oblong, 3-4 mm long,
leathery, 5-nerved, pafcas linear-oblong 2-3 mm long,
3-nerved, the edges clasping thr inroUed margins "1

the lemma. Stamens 6 or sometftnea less. G«yoj»M 'Ll[

10 BOmewfaai laterally flattrtied.
Pi-K'iitiiai. Conimon and ividespread. found i" "r

liuating on water, in pools, streams and ditciics. n
also in marshes and rW t fields. It is iist-ri as fodder an
sometimes considered to be a weed in Srngatiw
ditches and rice fields, The deUmtmtton BfOO) ^0*" IS

difficult, the most hapartSOU character is. the abst*"l(:

of sterile lemmas in Ijeersia.
IHd/Ple/Ephl. Pantropk*: Ban, Bur. Gfiy, t™*: M'

Mp, Kl, Kt, Mn, Mp, Rj.Tn. Wb.

UpttKhloa |excluding Diplarhnr): 40 species: tropical 10
w.iun regions, most in New World

Excluded: sometimes found in damp or
Dooded plates but not wetland species:
paniceu (Retzius) Ohwi [L. jfitt/bfWW BUCt Ind-
fj. G. Konig) Roemci et *M.hijiies; L ij
IIo<listener ex A* Richard.

FlG. 510. Lteraa hrwtndra: A, fl owe ring plant (3 cm);
b,itpikclrt rJ nun); C, llower (2 i ,

Leptochloa chinensis (Ijnnaeus) N e « [L.
Palisot dt- Beauvois]: Fig, :̂ l I

CuhlM iiMially erect, 10-H0 (-150) am tall « floating,
smooth, hollow, leafy. Li^ulr a (ringed
L.3-2mm long; leaf blades linear 5-20 (-50) cm
S-7 (-10) mm wide, routid.-d at tlie base,
the tip. Inflorestfiice a panicle, 10—10 (-60)
composed of nmiicroiLs, slender, 1-sided,
racemes (rachis visible over the whole length «n
side). Spiketeu, J- to l o w e r e d (mostly 5), oblong,
(-7) mm long, laterally flattened, purple, i
above the gluities and between the florets. Florets
ally flawened. Glumes unequal to subequal. obl"1^
lanceolate to oblong, (the lower 0.frS cm long. tM
upper 1-2.5 tarn long), papery, I-ttetved, mih an acu"
or nineronate apex, usually shorter than iht* l ° w

U-mma. I^nimas m^fe-hincefilate, 1.3-2.7 nut) 'fin'
H-nerved, the nerves tamedmCfl pubescent, keeled on '
back. Patcw oblong, l-h*> mm long. Seeded, 2-non*d.
Stamens 2 or 3. Caryopscs ellipwidaj or olx>voidh 11 J'1"1

long.
Annual or perhaps also perennial in perm:*"1"

water. Not confiaed to Wetlands (MM often found i'1

shallow water around pools, in marshes and in riC*j
fields. In aquatic habitats it is ofien luxurirtnl J" r

makes cxccllem (odder.
\Q (0)1 He|/Uyp/Plt:|. S and SE Aria: Ban. Bur-

Czy, Ind, Nep?; Ap. Hfx KJ, Kt, Mp. Tn, Wb. 0-1000 m-

Umnopoa: 1 spr-
Unmapoa mecboldii (C. t. C. Fischer) C. F-
Fig. »12

Culms delicate, EraBin^, submi'rgcfl M partly flo;it|1lb!

up to (50 cm or more- king, usually leal less under water.
Leal"sheaths 8-20 mm long, longer at the Uppet uitt'rn-
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like: ihev Jloai and are probably dispersed by water but
it could also be spread by a<|uaLH animals.

| (0) Eph/Hypl. Endemic W COOtfal SW India: *[nd:

Kt. Kt.

F'C Sll. Ispiwhhtt cMwowfe B, thmrrhiK pbm (5 cm);
•>• [Jgulc (0.5 mmj; c. two apikctes (1 min}-

«*cs. the margins free: tigiilc a fringe of hairs, up t.»
0-S mm long; leaf blades narrowly triangular. 4-18 ™m

fe% up to JJ (-2.S) mm wide, reficaed on emergent
Par is of the culm. tafloreiceoce a Wtitay. unilateral,
spike-like raceme, 1-3 cm long, rmcigir.g at mattinty
fr the uppermost leaf sheath. Spikelett paired, ai«*

l sessile and the oiher pedlcdle* S-4J mm long,
•Jottorasntrally somewhat flattened, awtileis, a-fiowered:
Achilla flattened and hollowed on one side. disartJCW-
inR above the sfhunes and between the florets- Horcis <!,
A« Snwcr male. G h m « sulx-qual, 2..V-3.5 >"i" «Wg.
BfeibwHW Lows* sJiiriu- bnceolatftoMoog; the upp«
Hlmnc obovatp to obbdR. I -rmma of lowct Uurct as long
M the jpikdet, membranous, uwiuxlliptw ••'. K^roiLs,
S" tci 7-noncd pate* almost M lang as tht- lemma.
2-keeted; lemma of the upper floret densely and
minutely pubescent, obscurely S-nerved. dBptkal.
Shorter than the kwef one. Palea simitat- to the lemma.
< ± l,.^-l.(i mm long, pltuio-conwx. enclosed

ihc lemma and patea.
oi perhaps sometimes pficrmial. li gWWS

and (loating in roasial bgoaM th^i m;«v
^cotnc somewhat brackish after the monsoon.
Sometimes locally dominant. The- leaves <hv as ihey
t o r n e submerged leaving long string-like arms irail-

in the waier. The oujtVpses are vciy hard and nut-

Orysa. 2rt species: tropical to warm regions of the world
Annual or peK-nnia) with rhizomes or stolons.

Culms emergent and creel, rarely more than 2 m IOUK

or floating and up to 6 in or nmri' long. Leaf sheaths
± terete, willi transverse vcinlcts; ligule membranous,
wt-lklevHopt-d: teaf blades linear to narrowly lanceo-
Ute faflorewence • panicle. Spikeka pedicellate, dis-
anicutaiing above the ginines (ruhivmed rat:i:s o(
0 saliva do not ariiculaiiM, M[on^ly Hiiitmt-d laterally,
usually awiu-d, 3*f)<>wcred; lower 2 Morcts reduced ««•
sterile lemmas, ihr upper one bisexual. Glumes small
and btalivlike or reduced io a 2-lobed rim. Stt-rilr
lemmas l>. usually differing in shape, either scale-like
or linear to ovate, mostly shorter than the fertile
lemma; fertile lemma tmai-shiipcd, keeled, promi-
nently nerved, Clasping the lateral nerves of (he palea,
apes usually prolonged into a long awn. l'ak-a as long
as but narrower ihan the fertile lemma, keeled, pionii-
neiHly nerved. Stamens o. Caryopses enclosed wiiliin
lemma and pa I en.

Humid forcsis and swamps. Juveniles of some arc
submerged, the adults emergent, Floating or terrestrial.
Some are autogamous. Caryopsrs dispersed by animal*
and perhaps also water. Oryztt xatiwi (rice) is the most

Re 312.
b. seaSk and stalked

i- a, nowcnnB phut i$
(2 DWl}; c ligule 11 mm)



304 POACEAE

important crop plant of the world; it has been in culti-
vation for at kasi 3WX) years, there is evidence that the
twi» major races from tropical India and mol-tolerant
NE Asia, were domesticated independently. The
domesticated O. gtabfrrivw probably amse in Africa.
Sonic wild species of" rice arc very troublesome weed*
especially in rice fields. Duistcrmaai, H., A revision of
(hszti in Mak-sia and Australasia. BLumea 32: 157-193
(1987); Oka, JL-1. Origin of cultivated rice.
Developments in Crop Science. 14: 1-25-1 (10S8).

Excluded: not found in wetlands: Qryza eichingeri
A. Peter [O, axtivavar. tallina Tritiwu); O. meyeriana
(Zollinger et MoritfJ) Baillon var. granutata (.Nccs ci
Arnolt e* U.iin l)ui<.i<-tmaat 10, gmnuliitu N'ers ci
Arnott ex Wall, O. fiiiformis F. Hamilton, rO. j^parensis
Govindaswaisy *M Krithnammthyi O. inddndamaniat
Ellis]; O- mi'jjuto |. S. Pftd ffit C, B- Ftcsl [O, 0/firirwiis
Wallich ex Watt, O. matampydiaensis Krlshri^swarmi et
(Ihundrastkharan j; O. rhizomatis D. J\. Vaughan: •(-<i\,
Bdr (I960) cites several introduced species whii:li
I have not bpen able to reconfirm.

• ( t *

1. Anihers (3.5-) 4-6."2. IUITI long, ycllmv or brown;
sjiikflns fieciduoviN whetl ript.-. rlisartiLul;iting ahovr
the ;̂ lLimi-v 0. rnfifrogtm

1. Anthers 0.8-2 (-2-5) mm lonp. whitt or vellow; pef-
sisiing when X\\K O.

Otyza ntfipognn (Griffith [O.^iifuaJ. G. Konig ex Trinitut.
(), (WfiuititriRasdirvii/.J: Fi^. 31^

lulled or stolon ife rou A. Culms decumbent and
fioadng or ascending to CPect, (30-> 70-90 (330) cm
lung, branching and rooting below. Ijcwi sheaths often
Inflated beiow, tight above; ligttk iriangutar to nar-
rowh tmngular, ^t-25 (-45) mm long; leaf blades
linear. (I0-) 27-6(1 cm long. 7-15 (-25) mm wid<\
Panicles loosely contracted, up to 30 cm long. Spikelcts
oblong lo obovare-oblong, 6-IL5 mm long, decidu-
ous, disarticulating above the glumes. Glume*
±0.3 mm long. Sterile leittmaa triangubr to linear-
lanccobtt:, I.2">-7.5 mm long. Fertile lemma obovate
to lanceolate, 7-1 I turn long; awn very variable, up i"
HO mm lony. Antliers (3.5-) 4-4i.2 mm long, yellow or
brown. Caryopses oblong, cylindrical, "t.2-6.1 mm
long, reddish-brown.

Perennial or RbnuaL In water emergent or some-
limes forming floating BUta 01 terrcsirial in marshes
or jeasonallj immdaicd places, alsi> along water
courses. Common in rice Beldfi when it iv a seriom
weed, Hybrids with cultii-atcd rice ure sometime!
found, Some boUpitfs recognize it as a variety Od
0. sativa. It Is sonitiimes collected lor fodder.

|{G) Hyp/Eph/Hd/(PU')|. Wtani to tropical regions
of iht world, ol i .nil nd native to Asia: Ban, Bur,

Cey. Ind. Nep: Ai. Klt Kl. Mli. Mti. Mp, Rj,
much more widtsprt-ad than my cited di^
have not been able to confirm more records.

Oryxa satitnt Linnaeus [0. nivam Shanna et
Fig. 313

luftcd, without stolons, Culms erect lo ascending-
(30-) 50-150 (190) cm Jong, rooting below- ^
sheathj often inflated befcw, n'uhi iibove; ligulf ova(C"
lanceolate to linear-lanceolate. (6-> 10-40 mm l°nK:

leal' bla<les linear. 20^60 cm long, 7-22 mm w4<-
Panicles loose, up to 30 cm long. Spikelets oblonR rt>

nblf)iiK-Litur.>].ik. f>-l2 mm long, persisiing- <'li|llH's

± QS mm long. Sterile lemmas ovale-oblong lo "
lanceolate. 1.5-4 (-10) mm long. Fertile-
oblong to lanceolate, 6-11 mm long: awn very v
Up tp 150 mm long. Anthers 0.3-2 (-2.3) mm
white or yellow. Carjopses oblong, cylindrical. &~8
long, whitish*yeH(jw. brown tp reil<li.sh-biown,

Annual or rarely perennial. Widely cultivated. <» ' *
sionally (!s<;aping and found in a wide varied 0
wetland liabkats. There arc numerous races in

Frn. 313. (hyia lofipw: a, (lowering plant (U n«): ''• p
(1 mm}. Q rufifmgoti: c. liguk (5 mm): U, flower (1 mm)-



lion. Rk-e or paddy is thought SO baa
in ASILI Independently in ( l K U 3 l U l d

0. rufipagm and in Africa from 0. ghbemma

1© <O) Hd/Ephl . Cultivated in warm u>
regions of the world: probably ilirnntfhoui

i circly collected or recorded

: ± 470 specie*: cosmopolitan except in cold

Tufted, jtoknrifemw ©*
cuneate or parallel, ne*ef
ligiik-s mcmbranoii* or eflia*; I«J * I
S0m«iro« infilled. Inllorcscence AH open or r osco
pn,,icle. AH spftdcte pecfiedfle* iHgb* Battened aU-v
iaUy. dUartkulating bi-lcm rbe glumes, -̂ <>' w
I-Mowtreu, atmka: ihe lower floret usually reduced
a tferile le«mw iht upper Horet tee*** L
glume osualtv mtieh shorter than the upper
fim« reduced or absent; uppn- glume mostly equal io
the .u-rilL- It-mniii and 1ik<> U. ** rtm usually on -
plctcty ,nr!c>s,nK tttt Lvrtlic Horrt. LV, Lik

l rii the «na»y
the

to ellipaoidal
or per«ttS Srp

«cm, often cSwrfag n-buvt-ly large areas; wma
•Briou*weeds m aquatic sys»«ms.

Excluded: found In mo.SI or damp sUuai.u.is b..i noi
wetland species: Panlcum auntum P.t-sl [ S t a J * *

»ito (l',vsl) A. Cam»»l5 -̂ <IW*«»«""O'"

K«fa«'n lunbcrjp PjohmiS. M

te rd-

or

L Tufted anmu); lower gUuues broadly
acute; spikdeta purple to rc<l-pmpU- R
1. Stolonitoous perennial; lofwer filLimr
apex truncate; spikelcts yellowish or green, ai most
tin god wuh purple (

1. Culms spongy at Lhc base: stolons not fefegttUrty
thickened, rarely pi-itrU-ating the substrate: lower
glumes without nc-m's; usually developing gnmis

/'. patudaswn
2. Culms not spongy; stolons irregularly thickened,
deeply penetrating die substrate: fewer glumes J1W
1 or 3 ("aim mrvt-s; usually HOC developing grams

P. repenx

tomintm paiudaum Rosbillgh \P. fUttans]. G. Konigcx
Trinius. R prvtifmim leftisuj. D. Hooker nun l^marck]:
Fig. 314

Like R rt/WMA but aquauc or suljaquatic- with lower
parr, or culms creeping, Molort-Hkc. spongy and inflated.
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5^100 an long; teaNbffl** S l ^ « » s o r P'1*^ a t d i e

Im ,ntb onW teaf btodes flat, bright green: epikdets nar-
mwlv taaceotofrdlipsoid, M J i mm bog, appreaed to
the bntntbes; lower gluroe wilhoui nnv,:s; lemma of
lower fluid sterile: <3Xyop&* 1-̂ -2 nun long.

IVi rnnuU OT annual. A gregai-ious and vigorous grass
found giMriiiR •" ««««. II " « w i n l h c " " ^ ^ °r

farms £»t i»gW« on th« mrfea. it is rc«% eaten

Tropical

^: S u , Bur? Gey, tad, Nep? P* Go. Hp,

tx Steudcl]:
p p m Tnnim |

g Rn/ius. ft <*gB«««i

Tufted- Culm* leafy, crert and rooting below,
15-10 cm tall, l.igules short, nu-mbratioTts. ± 0J mm
high- leal' blades lanceolate to Nnr.u-lanceoiaie, flat or

Re. 314. Ptmitum /M/uifofu«K a, inflorescence (3
bj tower glume (1 mm); t, culm base (3 cm). P. psilttfM
d, UmtT Rlurnu (0.8 mm); e. upper ghxme (1 mm). /*. HJVJU:

I', spikcict viewed fiom oppoiite siilo (1 mm): %, rhi/ome
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folded, 4-15 cm long, 3-5 mm wide. Inflorescence
open, 5-15 cm long, 3-10 cm wide, the branches
spreading. Spikelets ovate to oblong, 2-3 mm long,
usually purple or purple-red. Lower glume ovate to
orbicular, ± 1 mm long, obtuse, with 5 faint nerves;
upper glume as long as the spikelet, 11-nerved. Lemma
of lower floret resembling the upper glume, its palea
well-developed or absent; lemma of upper floret
broadly ovate, ±2 mm long, smooth and shining, hard-
ened. Caryopses ovoid to globose, ± 1.5 mm long.

Annual or perennial. Not confined lo wetlands but
frequently found in marshes, along water courses and
in seasonally inundated places.

|(O) Hel}. S and SE Asia: Bur, Cey, Ind, Pak:<Go, Kt,
Mp, Pj, Rj, Tn.

Panicum repens Linnaeus: Fig. 314
Rhizomes deeply buried (up to 40 cm), white, here

and there forming irregularly thickened parts from
which new shoots arise. Culms leafy, erect and rooting
below, 30-100 cm tall, with a large central cavity, the
wall with many lacunae. Leaf sheaths hairy along the
free margins; ligules short, membranous, 0.5 mm high,
the upper margin white hairy; leaf blades linear,
usually folded or inrolled, 4-30 cm long, 3-15 mm
wide, blue-green {white waxy bloom), long white hairs
behind the ligule otherwise almost glabrous, rounded
at the base, acute at the tip, the midrib prominent and
keeled. Inflorescence ovate to oblong in outline,
&-30 cm long, the branches ascending. Spikelets ovoid
to oblong, 2.5-3.25 mm long, pale green to pale
yellow, often with a purple tinge, glabrous, acute.
Lower glume oblong-ovate, ±0.8 mm long, with
depressed top, with 1 or 3 faint nerves; upper glume as
long as the spikelet, 7- or 9-nerved. Lemma of lower
floret resembling the upper glume, its palea well-devel-
oped or absent; lemma of upper floret smooth and
shining, hardened, mucronatulate. Stamens and
stigmas not exerted from the spikelet. Caryopses very
rarely developing.

Perennial. It is not confined to wetlands but is often
found in temporarily inundated places (it cannot with-
stand permanent flooding). It sometimes forms mats
floating on the surface. Even in its native range it
rarely develops caryopses. It is a serious weed in planta-
tions and upland rice fields. Because of the deeply
buried rhizomes it is difficult to eradicate. It is often
called 'ginger grass' (the rhizomes can look a bit like
ginger) or in the USA it is called 'torpedo grass' (the
rhizomes spread under ground).

(Hel/(Eph/Hyp/Ple)}. Tropical and subtropical
regions of both hemispheres, probably originating in
Asia: Cey, Ind, <Pak: An, As, Bh, Kl, Kt, Mh, Mn, Mp,
Rj, Tn, Wb.

Paspalidium: 40 species: tropics, most in Australia
Rhizomatous or with floating stolons. Ligule a fringe

of short hairs; leaf blades linear, up to 30 cm long, up
to 10 (-13) mm wide, flat or folded. Inflorescence up
to 30 cm long, of short spike-like racemes, these over-
lapping or distant along a central axis and ending in a

1-2 mm long bristle, bearing the spikelets abaxially in

2 neat rows, each spikelet appressed to a shallow cavity
formed by the keel of the rachis and by the disk-
or cup-like pedicel. Spikelets subsessile, solitary,
2-flowered, up to 3 mm long, awnless, nearly flat abaxi*
ally, convex ventrally, disarticulating below the glumes.
Lower floret male or sterile, the upper one bisexual-
Lower glume abaxial, much shorter than the spikelet,
truncate to obtuse; upper glume about as long as the
spiketet, 3- to 7-nerved. Lemma of lower floret resem-
bling the upper glume; lemma of upper floret embrac-
ing the palea. Caryopses tightly enclosed by hardened
lemma and palea, plano-convex.

Few species grow in wetlands. The aquatic and
wetland species are perennial; some are found as
weeds in rice fields and irrigation channels.

1. Lowest raceme shorter than the internode; leaf
blades abruptly obtuse or blunt and sometimes
hooded at the tip; spikelets gibbous; inflorescence dis-
tinctly exserted over the subtending leaf sheath

P. flaviduJft

1. Lowest raceme as long or longer than the internode,
leaf blades acute, acuminate or setaceous at the tip.
spikelets not gibbous; inflorescence scarcely or very
shortly exserted over the subtending leaf sheath

2. Upper glume 7-nerved, almost as long as the
spikelet; lemma of upper floret with a smooth, dull
or shiny, grainy surface; lower floret with stamens

P. geminatum
2. Upper glume 9- or 11-nerved, ± half as long as the
spikelet; lemma of upper floret with a wrinkled
surface; lower floret sterile P. punctotutn

Paspalidium flavidum (Retzius) A. Camus: Fig. 3U>
Tufted. Culms erect or ascending from a prostrate

base, 10-80 (-120) cm long. Ligule hairs up to 1 mm
long or sometimes absent; leaf blades 4-18 (-40) crn

long, 2-7 (-7) mm wide, abruptly obtuse or blunt and
sometimes hooded at the tip. Racemes (3-) 5-8 (—1*/»
oblong, 1-2.5 (-3) cm long, distant by 2-4 times their
own length; rachis narrowly winged, the wing
0.5-0.8 mm wide. Spikelets (4-) 15-25, swollen*
globose, 2-3 mm long. Lower glume truncate °
± orbicular, one-third to half the length of the spikelet,
upper glume 7-nerved, half to three-quarters as long a

the spikelet. Lower floret with a palea, its lemma up to

2.2 mm long, as long as the spikelet, with nerves no



mm t""fi- 8 r a m | -L-d; lemma of upper Bare) up w
lo«e, Carvopses ovoid,

Perm nia I or Mime limes annual
and damp hollows, usualIv in rather shady places; it u
not confined to wetland* and is also found in forest
undergrowth. It is good fodder far b 0 * * * ^ c a l '
ihe grains arc eaten by humans in times of**""1

1(0) Eph/Pie/Hell. Tropical AsiK pf»
Ap, Gj, Go, Hp, K). Kt, Mn. Mp. Rj. Tn, Lip

Pvspalidium gimiMaHm (FotwMi) SiapJ UJ-
Reteiu*. |> jwfmfridn {Pci-soon) J. 1>- Hooker]:

Rhi/.omcs creeping, spongy "IK..
^ 1 cm or more ... .li.n.R-.er. Culm, premie, moling

v. 10-50 (-150) cm long. Ugufe ha.rs± I mm
des HW5Q (-30). M <-9) *">» w u l t -

acuminate. Raceme* 10-30, ovoid, 0.&-4 ci
Usually teas than their own length apart; raclns
'he wing 0^-1 mm wide. Spikek'!* 1*40, ovoid, I M I
t-3) mm long. Lower glume uuncate. nn^na tcr
to one-third the lenfith of the spikelet; upper glume

to

F*c. s is . Pmpamtm fiadi^i a. spftd* w
Site «dcS abaxial view nbovt 11 mm): 1>. Infloroceoce (I flu).
ft £M6ta«ttt .. inflorescence (I ak\\ d, (pfludei rfe*ea
from oppodt* s>f1.s !̂iiixi«l vic« alwve (I mtil); e.
viewed In.,, ,t,ove SAd WH« (2
'. iniiuro«,1(«. (i cm); « p
*"dcs ah,txial view vit left i 1 mm)-
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7-nerved (wo-iiiirds to four-Jiftlis flu- length of die
snikelei Lower floret with a palea. its ktmma as long as
Se spikeleu with ttOTW aol raised; lemma of Upper
floret cranuloK. GWf >| WM < Uipsoid.

IVirnnial. tn per!!taneiuh wet places Mich as
marries, borders of lakes and ponds and in seasonally
inundated depressions.

lEplv Pie /Hell. Old Work! tropics: C*y. Ind. Pak:

Go, Kt, Mp. Rj, Tn, Wb.
Paspalidium fmuiHttttm (N. L, Burman) A. G»mOX

Via 315
Rhizomes creeping, spongy when m water.

KHtog below, 30-100 1-200) cm long.
)-2 mm long: leaf blades 10-25 cm or

more long; l-fr-8 mm wide, acute to acuininne.
Racemes 7-£0 l-fi CB3 long: rachiss winged, the vang
0.5-j 5 imi. wide. Spiketetl 12-40, ovate-elliplkal,
2-3 S mm long. Lower glume truncate, on«.-ouarter
the length of the spikelet: upper ghuue 9- or
U-ncned. ottC^Hh m ilirre^uarli^ the length of
ihe spikHel. LtWCT floret sterile-, without a pale.a, its
[ptnma four-fifths io as lonS as the spikrlei, often ivith
oetvea (Jighdy raised; lemma of upper floret wrmkkd.

Perennial. In marshes, along the edges of ponds,
canals, streams and Other WCI places. A common weed
in rue Fields. It is excellent fodder.

Uph/I'lc/Hel). EAfrica and tropical Asia: Ban. Cey.
Ind Pak:Bh.K!.Mp.Ri,Tii,Wb.

Pomatum [including Rnmaii<i\: ± 330 species: (

atul wtkrni regions
Annual or perennial- I.eaf sheaths sonu-iitnes

inflated when floating; liguW mem bran ous or a fringe
of hairs, inflorescence of CD 2 or many, diBiunc or
scaliered. 1-sidcd, spikc-Hke ratemes; racliis of the
raceme Hat. abaxially keeled, sometimes broadly
winged. Sometime* with i» sterile tip or a terminal
brLsiie 4-7 mm long- Sptkdets alternate iilonR the keel
<>f the rachis. solitary or in unequally pedfceBed pairs.
dUarLioilaiing below the glume, awnlcss, abaxkOly
thiltened, plano-convex, orbicutar to ovate. LcWeJr
llumc absent or reduced to ;i minute scale; upper
Klutur and lemma of lower floret U lonK as tile
ntlkelei Upper (fertile) lemma lefttberj to hard,
usuallv obtuse, obscurely 3- io 7-nened. with imoiled
margins embracing the pafe% always m/nfesfc Palca as
lonS as lemma, 2-nerved, flat, inembranous- Stamens
2 or 3. t:ary>p«s enclosed by tlte hoxcUtned lemma,
abaxially flattened, ftoa©«oHW».

Most specie* arc not found in wetiands: a few grow
emeTgcnt or srasomilh submerged in fresh water.
often in brackish «au-i. Some are ttoublesotne weeds
in rice fields and other aqualic systems.
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Excluded: found in moist or damp places but not
wetland species: Paspalwt difatatum Poiret I /'. aoattem
Nees «K Trinius|; P. natatttm L'lucgge [P. uruguayrnse
ArechawileLi}: /*. frikatuJtint Mfchataq P, toviUti Su-ndcL

I. Inflorescence of 3-15, erect or spreading, spike-like
racemes; animal

2.1-eaf bladc-s ovate-oblong 10 almost oblong-elliptical;
Spjfcetetl 1-2 mm long P. amarat
2. ijeaT blades linr.ir |o lanceolate; spikelets 2-2.3 nun
or more long P. scrobivulatitm

1. InfloresciMici- of 2, spreading, spikf-likt' racemes,
rarely with n !VH below; perennial or sometimes iinnual

S. Spikelets with a fringe of long, tine, white hairs
along the margins of llir upper glmiu- P. amjugatiim
$. Spike lets without a Irmgi- of long, line, white hairs,
glabrous or pubcftceffl

4. C»lutries pubescent; {spiketeis 2.5-33 nun long)
P. ttistithtim

4, Glutiu-s glabrous
5. Spikctcts 2-2."J nun long P. sa-obiculatum
5. Spikelets 2.5—4.5 mm long P. vaginahtm

Paspalwm canarae Veklkump I /'. comptirJum aucl. Ind-.
non Roth, P. rantiraevaT. fimbriaium (Bor)

g
Cvilms creeping and rooting below, proa It ate,

ascending or rarelj' erect, 10-40 * in lon^. Leafjlieatht
densely or sparsely covered with taberde-based hair*;
ligules obscure; leaf blades ov;ite*oblon£ to oblong*
elliptical. l-f> cm long: :V-lU unit wide, glabrous or with
luberde-bascd hairs, ibe b;ise sliglnly CCffduc or <lecnr-
icnt. the tipacuie 10acuminate. Riuenies 14-iti. usually
spreading, 0.5-2 cm long. Spikclets broadly ovate to
ovate-acute. 1-2 mm long. Upper glume ubovaie,
1-1.5 mm long, papery, :Vor 5-nerved, with or without
tuberde-tftied h^irs. Ixmma of lower flortM hro.ullv
ovate, 1—1.75 mm long, papery. NteEVed; lemma <>f
upper floret broadly ovate to f>rbkular, l-t.'2fi ruin
long, hardened, taiutly 8« or fv-ncned, wiih or Without
tubercle-based hairs. Anthers O.S-O.ii nun long.

Annual or perhaps sometimes perennial. Grows in
uplands. It is found lloaiing on Mate?, in marshy plates
or on ivct AIKfy soil. PtaottS uiih nt(x*rtlt-.h.ist.i hiiir*
along tin- margins of thr upper ghnoc and lemma of
lower floret have been recognized as var. /imtniatum.

KG) Hel(Eph>|. Endemic to die western Ghais:

• LndrMh. Kl. Kt, Mp? Tn.

Paspaium c&njugatum BergiiLs: Fig.
Siolons up to 2 m long, flattened, with

up to 15 an k)Qg,€utatt erect. 20-f>() (-KM)) cm long.
tjfti ibcaths llartt'iied. glabrous except *i the collar
and the Frix- DUtfgtBS which bear some hairs; l i l

, wi* h; i ' lS
Fto, 316. Ptupaivm eaoinm a. Bowerlng
ondned fl tmi; b, sjdkcK't sivwing upper j$
lemm.1 id,;, mmi: r, secoid lemnqi {OS mm), fc
turn, f). iiiH.»trs(<mt- [J cm) t'. (igula (fi mm); f.

hum opposdtt tides abaxial view M Icii < I m

0.4-1.5 mm long; leaf blades linear to lanceolate
S-12 (-25) cm long; 3-15 mm wide, pubespeDi beW»»
rhe lignle, glabrous or few tuberc&baied h.t>lS- '
base rounded or narrowed, the rip acute to l

Elacemej g, rarely with .i 1"1 bdaw, widely s P r

each 4-16 cm long, Spikclets broadly ellip
ov^te, (1-) 1,4-1.8 (-2) nun long, couupkuptaty
pate v<lluw-gu-e[i to light brtwn, abruptly •«'» *
Upper glutue ,,̂ aiL- to orbicular, as loti^ aa tin' P̂1*""'
wtty thin, marginally 2-ncrved, the midrib su
wSLli itUvrcle-bjiied'hair-i. Lemma of lower il
to orbicular, as Ions ;" ilir ipikclet, paperyi
J-ntTvcd. tfic fiiirfrifi lupprcssed, gJabrou*
i«P|K-r Roret ovatt- to orbitular. 1-1.25 mm
cned, "j-kt't-led. Anthers 0.5-0-6 mm long.

Perennial. Common and widespread. H is

to wetlands but is frequently found «J)1

waW PQWKI and bark waters.' ill wet ld

y flooded depressions, in marries and in ^
psirtii.-ulai-ly LhOM surrounding rice Bddfl <H di;ii"»ll»
plaotatiosu,

Ll1t"
banks

Pamropics bin probabiv native to die
World: Bur, tley. tnd: ,Vsh Kl. Kt, Tn.
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dirticfium Linnaeus [P. frasfMlodes (Michatw)
jtapftfo&Br'aftb. mm.]: Fig. :*17

Scolonfferxnu or rhizom:nous, Culms erert, 5-60 cm
tottfr Leaf sheaths kcek-d towards the top. tlit; collar
glabrous; liyulcN 0.6-1.5 mm long; Iciil Edadci linear
(o lanceolate, 3-12 cm long; 2-fi (fiitn wide, usually
glabrous or fcometjttici puheso*nl. ihc base lightly
lounrltrl arid ciliait\ die up acute to acuminate.
Racemes 2, rartilv will) a H"( below, appresscd or widely
Spreading and rcflcxed, each 1.5-8 cm long. .Spikclcls
elliptical HJ ovate. 2.5-3.5 (-4) mm Jong, light green,

U p r jrlunu- broadly ovate to nllipttcal-lancea-
± as luijS ;1S die lemma oflowr.r BofCt, with slmi I

bain, Lemma trf lower Horn t>\mo-oblong
'<> <iriUing-t!!lipiit:al, papen1; lemma of upp<-r liorct
ovate^oblong «» dblongrdliptfcail, *l-2.r> tarn lw"g.
hardened, fnimly .> i>r 7-nervwl. Amlnis l.li-1.7 nun
long.

PtiApatum fnnjugatujit: J. sfiikrlrt vicVcd from Dppo-

• jb»xiiil view rfgtu ddc (I pun). /'. dutukumi

'• Howering CUlm 11 cm); f. spikrlct vicwtd from oppmiic
S|«r* nbueiaJ view rijjht sidr (I mm); d. raceme viewer
^wive and below (5 nun); c. lijjulc {5 mm}. P.

• oguie (5 mni): g. spikdet viewed (nun «pp
aoaxial view a» li i !

Pemwml, Common and widespread, oftaa forming
patches. It is not confined to wetknd* ^ur i--

usually in vet places, often found in or Boating on
watti" and in n wide variety of marshy liiibtUits. It is
reported to be a wt-t-d in lice BeUb. In rjhe ]«»st it has
often bcon run fused with /*. i '^ia/u»i a in ore tr
s|M.'dt;s mostly in Coastal region* iviih nanuwly
rllipticat spiki In,-., papery upper glumes and lemma of
tower (latt& anti gfahrous Upper gfurncs.

(Hel). Tropki and njbtropfa otborh h^misphfrt-s;
Ban, (.lev. Ind. Ni-p, Fak: An. Ap. 01, Up, 1)L. K!. KI. Mb,
Mp, Pj. Rj, Up. Wb.

Paspnhmt acrobiatlatttm l.innaciis [P. uniUogtniun
|, S. F*rrsl ct C IJ. Presl, f. orttirulttir fi, Foraier, /*. nwn-
mmonf I Lamarck]* Rg, ̂ 16

t:tilms (lilted, crrci or defiinibtrnt at the base, rooting
nl the Inner txwh's. 10-120 cm long. ixaX slu;itlis

ktvlcfl towards ibr lop, usually jjtahrous bin
pubCKent; BguUa 0.3-1,2 mm long; loaf

blades linear to Iitiu-coliiti:. (i-t &-30 (-40) on
2-8 (-12) mm widt'. usiulK gtabrOOS or
pubescent, the bane rounded or shaliowly cordate, the
tip a c u te io a c u m i n a t e . R a c e m a (1) 2—1 (b). a s c e n d i n g

to widely spreading, rach 1-H (-10) cm long. Sptkdm
ô -ait- to almost orl.ntul;n. (l.ft-) 2-2-5 (-3) mm long,
alive gm'ii lu brown Of gluucuii* preen hlnn lied ivitii
brrrtvn, Upper glume mate to orbiciitar, ± as long as tin-
Inmna of lowrr floret, thin. 3- to 7-n<*rvnl. Lemma of
Inner Boret <rt-,u<- to tjrbiculate, papery; lemma of upper
floret OVaiC, JJ-2.") mm lorî j. imrticned, fuliitly S- to
7-ncrved. Anibers 1-1.3 mm long.

Perennial or sonic- mem annual. Not confined to
wetlands but often found in we) plates such as in
waterlogged soil :ilong ihe. margins of tanks and
streams, in marshes, Iwkwaiers and rice fields. Some
races ar« occasionally cultivated for prain.

|(O) Hcl]. Old World tropic*; Gey, Ind. Ni-p: Sc&Mi,
Ap, As, Gj, Go. H|>. Kl, Kt. Mb. Mp.'ftj, TD, Cp. Wh>

Fhmgmiter. 2-4 specie*; cosmopolitan
Excluded: an aquatic and wetland reed̂ Qfce grass

found in iht* Miimihwiis bin not extending into tropical
liiiiin. Pbrvfpnitn australis (( ;nanilkrs) Trinuis ex

[P. ammuniiTri

s vaUatoria (Linnaeus) VefcOuunp [P. kttrka
Strudcl, /', mnxima Bhutcr CI

opposite

Fig, .
Perennial rt-ed With BtaloniferotH rhizomes. Culms

y-"> (-1UJ n i h i g h , [jfiivi-s i . in Jim1: l i ^ u l c - i vm s h o r t

membrane fringed with hairs; Ifjaf blades SO-SO rm or
more long. 1-4cm wide, giabrOUt, the lower iiirfare
rough to (he touch, the tips attenuate and stiff.
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Fta, SI8. Phragmitf* vaUatoria'. a. inlinrrscencc (20 cm);
b. base of culm (20cm);c, JiguJe (1 cm); d, raceme (2 mm).

lnlloiescenre a feathery panicle up to 7-i cm long.
SpikfleLs solitary, 9-12 mm long, |H.-dicelUrd, disarticu-
lating above the glumes and between the Horns,
awned. subterete. before anihesin becoming laterally
flattened later. S- to 7-f lowered; lowest floret usuall\
sterile or male, upper florets bisexual, Chi rues *J,
shorter than the lowest lemma, 3- or fvnen'ed. witVi
acute apex; lower glumeJUSI more than half as long as
the upper; upper glume narrowly elliptical to very nar-
rowlv elliptical, 4—6 mm long, Lowennoit lemmas nar-
rowlv elliptical, 7.!>-l2 mm longv awtiless, 3-ncrvcd;
upper ^fertile) lemmas Incoming progressively shorter
bin awn tipjx'd, 1- to 3-nrrved, glabrous; rachilla with
silky bail's -1-7 mm long. Stamens 2 or 3. Caryopses
free, crowned by the stvie base.

Perennial reed. Often very abundant, found in
vwauips, in shallow water at the margins of lakes,
ponds, in and along streams, ditches and irrij'iUion
canalv The caryopse* are dispersed by wind. Often
dontiiiam over large areas. In sianrU it is a good soil
binder and ii is nl'u-n planted. The young leaves can
be used a> ioddci. The old cubm art used tea [Tiiiu.li-

ing, SCt«n(t, b-AsV.clsf papt t and reeds lor musical
in»i rumen is, Phragmilvs stands art4 impariajH retuges
for wildlife but in irrigated land it is sometimes & major
pcsL Rodewald-Rudf s< uT I , Das Sthillrohr. llmi"'"!^'
wiwer 27:1^302 (1974)

It is rather simitar to Cbe tempera!* spi'' *•
Pimtgmiiu autfmlh which diffprs in baying Ustf blades
smooth on ihe lower surlace, with filifuun aiit
Qcxaous lips: rhachilla hairs 6-10 mm long; u|>P*-*r

glume 5-9 mm long. ,
(Hyp/<Eph». Tropical Africa, India. St Asia tBO

N Australia: Bur. 0.7, Ind. Pak: An, DK Cio, Hp, &t*J*
Kl. Kl. Mn. Mp. Pj, Rj. Tn, Up, Wb.

Pseudoraphis. S spetiex: tropical and E Asia a n d

Australia
Perennial. Ligules nieinbranoiis, short or well-dcvel-

oped. Infloresceiuc ol persistent racemes on a sh°r
common axis; die raceme axis deader, bearing
t-several distant spikcicts, prolonged at lh« "P i | l l °
bristle v.\w h extends beyond the uppermost
SnikeleLi acunuuaie to awrted, u n n - Of
flattened abaxiaDy, -1-10 mm long, 241ov,
florei sterile or male, Lht- itppei Horei
female. Lower glume very small, membranous,
k-ss, with ^ | K \ nl it use or appearing bitten oft; u
glume its long as rhe spikclet, lcathcn-. with an ac

natc or awned apex, usually icaiu i<l with short brist e-
likc hairs. Lenuna of lower Hotel slightly shorter ' l i a n

tlif tipper glume; lemma of upper floret miirh slu'i'tt*1

than the lower one, thinly membranous, hyaline*
Caryopses linear-oblong m outline, when rip** *1"1 *
lltespikelct.

In ditches and shallow pools, usually

i

1. U*mma of the lower floret snbacutc; sp
2.5—4 mm long; inlk>rtr.sccn(T congested P- mltu

I. Lemma of the lower ftorei acuminate-*irisia«"'

spitelets 4.!>-10 mm long: inflon-stcrur
2. Spikelets 7 ,^9 (-10) mm long; tip of the
axis extending 1-2.5 cm beyond iht- uppi'
sj>ik<!lct / b
2, Splkelcta 4.ft-i.i mm Umgi tiu of (fee ratftm' -
extending 0 - l cm beyond tlie Uppermost spike lei

P. pines

Psrudaraphis kntnoniatta Griffith 1 C-httmanuJilas *('""'*"
<rnx Poirtt var, bntntmiaita (Griffith) J. D-
F5g.S19

l.ikt- P. xphtaans but lit* tip of the raceme
extending 1-2.5 cm beyond the uppermost
•vjiikdcLs 7.5V-9 (-10) nun long; lower glume
1 mm kmg; upper glume long-acuminate ,iu<l -i
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Perennial and perhaps also annual. It is usually
found floating on water in ditches, ponds and
lakes but ii may also grow as an emergent in shallow
Water.

{(©)? Eph/Hyp/Ple). S and SE Asia: Ban, Bur, Cey?
d: As, Mn, Mp, Or, Wb.

Pseudomphis mitrnta (Mez) Pilger [Chamaeraphisgrarilis

HackeI]:Fig. 319
Like P. spinescens but inflorescences congested

(dense panicles with small spikdels, reddish-green to
deep purple); spikelets 2.5-4 mm long; lemma of the
lower floret subacute, without an arista.

Perennial. Plants root at the edge of tanks and lakes
and send out culms floating upon the water. It mostly
Forms large patches. It apparently tolerates brackish
water.

I Eph/Hyp/Ple}. SE Asia and the northwestern part
of the Indian subcontinent: Ban, Ind: As. Bh, Mg,
Wb.

Tic- 319. Pswdoraphis brunoninna: a, end of a raceme with
8 spikelets (4 mm). P. spinescens: b. flowering culm (2 cm);
c. end of a raceme with 3 spikekts (4 mm). P. minuta: d, end
o f a raceme with 2 spikelets (3 mm)-

Pseudoraphis spinescens (R. Brown) Vickery [P. aspera

auci. Ind., non (]. G. Konig) Pilger]: Fig. 319
Stoloniferous. Culms prostrate or floating, ascend-

ing to flower, rooting below, 15-30 (-60) cm tall. Leaf
sheaths flattened laterally and keeled, tight but becom-
ing loose with age; ligule membranous, ± 1 mm long,
collar and orifice glabrous; leaf blades narrowly linear
to lanceolate, (1-) 3-6 (-10) cm long, 2-5 mm wide,
flat or folded, shortly hispid with tubercle-based hairs
on the adaxial surface, rough to the touch. Inflores-
cences (3-) 6-15 cm long, up to 6 cm wide, with 9-12
lateral racemes, the bristle-like raceme prolongation
extending 0-10 mm beyond the uppermost spikelet.
Spikelets 4.5-6 nun long, lacking any subtending bris-
tles of any sort. Lower glume broadly oblong, 0.5 mm
long and wide, membranous; upper glume long-acumi-
nate and aristate, 4.5-6 (-7) mm long, obscurely
nerved. Lemma of lower floret aristate-acuminate,
4-6 mm long; lemma of upper floret 1.5-3 mm long,
membranous, nerveless, glabrous, smooth, somewhat
folded around its palea. Caryopsis obovate, ± 1 mm

long.
Perennial or sometimes annual. AJI abundant and

common aquatic grass found in flooded places after
the monsoon rains. It roots on the banks of canals and
ponds and spreads as a floating mat over the surface. It
also grows in marshes and other wet places. It is gregar-
ious and often locally dominant. It can be a trouble-
some weed in rice fields but is also good fodder. Is very
variable; Bor (1960) recognizes 3 varieties.

((O) Eph/Hel|. S and SE Asia and Australia: Bur,
Cey, Ind: Go, Kl, Kl, Mh, Mp, Rj, Tn, Wb.

Saccharum [Erianthus]: ± 40 poorly denned species:

tropics and warm regions

Whalen, M. D. Taxonomy of Saccharum. Baileya

23(3): 109-125(1991)
Excluded: Saccharum ravennae (Linnaeus) Murray

[Erianthus etyhautinus]. D. Hooker]; a wetland species
not extending south of the Himalayas.

Saccharum spontaneitm Linnaeus: Fig. 320
Rhizomalous, forming clumps. Culms erect, 1-3 m

tall, 5-15 mm in diameter, green or white, covered to
the* base with persistent leaf sheaths. Leaf sheaths with
silky hairs (3-7 mm long) at the auricles and around
the ligule' ligules membranous, ovate, 3-8 mm long;
leaf blade's linear-lanceolate, 30-150 (-200) cm long,
3-15 cm wide, glaucous, serrulate along the margins,
with prominent midnerves. Inflorescence a large,
feathery panicle, (15-) 40-70 cm long, bearing numer-
ous spreading branches, all invested with silky hairs
2-8 mm long, these very prominent below the inflores-
cence Spikelets linear-lanceolate, 3-5 mm long, with
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FIG. 320. Sauhtmim tpontanrttm- a, inrtoresccntc (3 cm):
b, spikclcis paiT (2 mm}.

long silky hairs (8-14 mm long), in pairs, one st
the other pvflitclliitr; pedfcdled gpikdci rffaarrlctito
iJlfJr from the pedicel. Che pedicel 0.5-3.2 mm lottjp the
sessile spikclct disiutii utoiiiig with the inferior intern-
ode and the. pedicel of the pedicellcd spikclet. with or
hii]unit owns, 3.5-5.5 mm long, 2-flowe.rrd. LowOT
floret sterile, the upper our bisexual. LoWCT flumes
ovate-lanceolate. $-?* mm long. 2- or S-oerved; upper
glume 3-5, 1 -nerved. Lemma of lower floret* up to
4.5 mm long, nerveless ur weakly it-nerved, sometimes
almost suppressed: lemma of upper floret strap-
shaped, up to 4 nun lung, wsy thin, sometime-* abnosl
suppressed. Caryopsc* oblong to globose.

PcrenniaE. It is noi cojifined to wetlands but is fre-
quently found in sc-.iM.maUy inundated places, fcp
swaittp.t and along strt^ms, rivers, bafkualtrrs and
dilfltcs. The carvopses arc dispersed by wind. Il usually
forms deeply rooied clumps and i.s A usci'ul stiil binrU-r
bin tan become a serious weed in irrtg^iion iysteins; it

for decoration, thatching, niitking ropes and as

produce sugar but is uaed in sugar cant
hybrids between il and mllivuicd sugar cant-

Linnaeus.1 ;ir<> sometimes found i»
might, m part, explain the variability.

IHtll- Warmec regions of tht Old World,
in (ho Nrw World, it is olieci planted: Bun.
Ncp. Pak: An. Ap. As. Ĉ j, <C,o, Kl, Kt. Mil. Mn
I'l- Rj, In, I'p, \Vb.0-l7(M)m.

tnt* u "

j

Sacciolepis; 33 species: Lropits and subtropics. most tn
Africa

Ciiinis extCI or wiicn submerged or floating
and hollow (not spongy), rooting at intrrnodes.
membranoLis. Intlorcsccncc 3 spike-tike
Spikdets ped3ceHatc 2-floWcrcd, oblong, asvmf
a] base, awnltrss, It-adily disurtit:ulating from lh*
btkm the ghmae*. L«w<̂ r iiorei male or sterile: up|
lloni b^xtui]. Ghiii]Ci2, unoquat, pirjmincntly 5- «* ""
nerved; lower glumt aae^autei ro rhrre-qti;ill(i|>

lengtti of the spikdtM, tlie upper glume as l o ^ AS lh<1

spikrUt .md inilaied. Lemma of lower HpIBt simile {^
the upper ghime but almost straight DO l I i r ^^
tt-mnia of upper EtanBi shorter, papery sligh^y rllirf *
tried at rnalurity with Opaque margins embracing ' «
palea, closed at the apex. Guyopses encUKSjbd bctweeP
hardened lemnui and palea bin free within.

Annual or stolon Hero us percnniiils. The dis«'mi»ul*-'S
are hardened and mit-lrke Mth a kilol>-IJke st»pc,
pcrhafM dispextod by animals or hy water.

txciuded: not wetland spi t its: Sacciofepis aunta

(Presl) A. Canius [Panintm autilum Prt:sl]; S- ettrvam
(I_> Chase.

1. Spike-like panicle continuous, rarely more it'-*11

6 cm long; tower glumr nmr<- [ban hall a* I"'1!? ^ '.
spiketet; culms slpncl^r, never inflated *• ' .'
1. Spike-like panicle inierrupinl Iwlow, mostly C«HAI1 -
erabty longer than fi cm; lower glume h^ir«>r l(sS **
long us the spikclet; rulms lender or intlaied

2. Spikeku (3-) 4-5 mm lonK; culm* Inflated, I ll11

or more Uiick S. interrvpta

2. SpikHets t-Q mm long; culms slender nr il iti1inU<»
tlit-n It-ss t h a n 1 t i n t h i f k 5. »i) l f l iWn"d '1

is
fodder. In form ir is highly variable. It does noi

Saaiotepts indica (Linnaeus) A. Chase [S. indico
intsnttr/ifn S. M. Ahneidal: Fig. 321

liiliod. Culms creel or spreading, slender, (5-)
(-lOOi cm tall, l«ss tUait I cm ttikk. l.igulcs a j
memhranv O.f>-1 mm lung: \vM blades «)-.r>-) '^--
loog, l-rt mm wide, Spike-iikc panicle olindrical.
(-8) cm long, continuous. Spikekts 2.2-W "'»' j
glabrous or hairy, green or with a purple ling
glume 0.5-2 mm long, more than hall as long as
spikelei, % to 7-ncrved: up|jer glume 1.5-3 «1111 lol1gi
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f10- 521. SaeefOtipb imtka: n, flowering culm {10 cm):
• *llit*:lci (O.ft mm). S. interrupts: C, young inltoToncncr

booming inifmipiod, willi inflated nln»i« in tlie
H>unri PJ <TIIJ: il, spikelet nnwd In mi rifip

1 m n i j , & myoiumiite: v. infloreMrnec (10 cm); f.
(1 nun).

*j to 11-nerverL I-emma of lower floret empty. 1-3
OTlR- 5- to 11-nmr.d; icrrnna «f upper florei 0,5-1.5,
" " a ^ as tang as the spikelet, hard and shiny. Andicrs

t or deep violei, tiSt-4).~ mm Intifi. (jrynpscs eHip-
usually abaxially flattened. ±0.8 mm long,

Annual. Not confined lo wed and <L hut often found
ln 'naishcs, seasonally Jluodt'd places, banks of rivc-rs.
often t oinmnn in rice tidds but DQt COOcidered tO be *

Mrl|. India, St Asia, Polvm^la and Australia.
in Africa and America: Gey, lndt Kepi An.

W. Kt, Mp, M/. Tn. L̂ p, Wb. 0-2100 m.

intarufHa (Willd<-now) Stapf: Fig- S21
.mri Imvrr p.irt ui th*: ( lllttis Ofcpiug nr

g inflated btit hollow, without spang)1 pilh,
dually more than 1 cm diick; t uJuu KJ-100 (-150) cm
Q^g, t>ften purpJisiw^. Ljgulea ortotcatA to atwe,

Hun Jong; lifiif blades linear to rlliprifal*)jinceo-

lale. 8-20 (-10J cm tong. 3-8 (-20) mm wide, bkiisb-
grecrn. Sjiikc--liki7 padide 15-30 (-40) cm long, inter-
rupted below. SpUceleti !iiiner»K(te-ellipsoidf f5_)
+-5 mm loTip. pujptiiJi or bluish [ rnver ({Imtu- titu;idly
ovate, \-2 mm long, leu than hall a* lung u the
spikck-i. 3- to 11 -ncrtrd; upprr glumr o*ra4aii( rol.irc,

thin lonp, 9- tf» lNicfvrd. IJTITUIU <rf town f|,,n -r
lite rbr upprr giumr: Irmnu of uppy-r flurt-(

g. ^-S mm long, hajdcurd. faiitih S-tit-rvf il.
Anllicrs dark purple. 1-2 nun long. Carvopv*
to rlliptiral. abaiuIK iJjttrnrd. 2-2 r> nun l<

I'ncnniril 01 pcrhap* tomrumtt alw anniw!
submcrgt-d Ot Hrunng in fUgnam waicr Obtm domi-
nant in recentl) t1r>odrd Und or in bgnofiK uith Miu tu-
sting w&itr Icvefa, tntnetime* UHIIHS in her n>kb xn<\
irrigation channel* but not reported tn br .< Ktfooa
weed. The inflated *icm* we e*ien In bu!7<ikx-^-emer-
gent culms uiren giiihrmi lor fodder.

|(O)} Hyp., pii i ilr\,;, Tropieal Asia: L.cy. ind, Ncp:
Go. Kl, Kt.Mfj, Tn.\Vb.

Sactiolep'u trtyosurvitttf (R- Rr(iwn) A. QunUK Fij;. ;i2I
TudccJ, Culms erect or decumbent, 30-75 (-120) an

Cong, less 11tau i cm thi<-L Ugides tnmaue, 0.5-1 .s nun
long, tilialp; leal blades linear ti> liticur-lantrdlatt. f>—15>
(-40) cm long, 2—1 (-ft) nun wide, SpjiLe-likr pi»ii( It-
(2-) 5-15 i .'.". , ;>i long. 5-fi mm thirk. denjefy
(lowered, iiaTnm jnii wlitp-fitr. iuirrriipieif below.
Spikclcts o\t«d~tibjong to rl|}pvwi«ufa0obofr. t - j nun
lurtg, daricrCOlmwed Loucr gtumr ovate, ± hoi/
or shorter thiin the sptkclet. S- or Sflerwd; upper ^l
ovate to oratt^-obkmg, [-2 aim tang. 5- to 9-firrvcd.
I.emma tif Inwt̂ t il-irri empty, bkc tbr upper glmni-;
lemma of ttflfm il «W rJhptical, ± 1 mm long, hard-
en«l. faintly 5- or 7-nerved, nhining. Anilit-r* purple,
±0.5 mm long. Qirvopscs ovoid, 1,5—2 mm long.

.AjnuKiS. Not ron fined to wrtlands but often found
in seasonally inundated places, marches, along water
courses and in rke Odds.

|0 Hyp/Hel|_ TropkaJ Asia and Australia: Cw, Ind.
Nep: Up. fa, Mp. \Vb.

Sphaerocaryum \Gra\ti\: I species
Sphaerocaryvm malaccttur (Triulns) f'ilgcr [.V: eltgani
MrudrlJ Necaexj. D. Huuterl: Fig. :?22
Ctiiins rufted or spreading, orurn root ing below.

creel piirw rarrly umre than IS < m high. 1 oil
mctstly Wmni long, muih "ilmrtei than t.bc
odes; ligulc a rim of hairs l-l.f> (-2) mm long; leaf
blades ovnte-riirdate. 1-2.5 (-5) cm long. (+~J 8-13
(20) mm wide, ai h.ise amplcxirau), at apex .Mine,
glahrnus or hiiin1, InUorcsccnrc an open panicle, 2-5
(-10) cm long, 1-2,5 tffi wide; ihe htttgrr branrtttw
with 1-3 glandular bands; pedicels longer than the
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Fie. 322. Sfiluimttftiwim wtttbutnubi a. Hciwcring culm (I cm);
b. sjjiktltl (U.25 mm). OnxktospBffUoidtK c inflorescence
<2 cm): d, splkdrl virwrd fmm opposite- sides (1 mm),

spike let*. Spikeieis 1-flowered, globose, 0.7-0.9
(1.5) mtn long. Glumes subequal. separately deciduous
at an early stage, the floret disarticulating at ttialur itv:
lower glume diin, less than half as long as the spikelei;
upper glume t half as long as the spikelei. Lemma and
pa lea alike, 0.7-0.* I mm long, membranous, I-nerved,
pubescent, obtuse. CaryopsLs ± 0.G mm long, With
brow nisi i longitudinal stripe*.

Annual. On mud. in swamps or emergent in shallow
water around pools and lakes and along streams. In
the Flora of British India.]. D. Hooker (1896) mistook
ifii> plant tor H/adaufMlcMU With the it-Milt that it bjtt
probably been under-recorded in India.

(O Hyp/Hel). S and SE Asia: Ban. Bur, Cey, Ind: /\s,
Mg, Mn. 0-1800 m.

Urochioa: 12 species: Old World Tropics, mainly in
African savannas
Urochioa panicoides Pttlisot de BcOdVOb [ Panicum juvan-
irum auct. Ind., non Poiie(, P. KTOcktaa DeamaCK,
U. f/uimrrm Kuitlh. V, maratti*n%i% Hemard. I', maut-
thmsis wnri velutia Hcnrard]: Fig. 322

Culms (10-) 20-60 {-75> cm tall, ascending from a
creeping base, rooting at lower nodes. Leaf sheaths

Oh

hairy along the margin*; ligijie a row of hairs 1-2
long; leaf Wades ovate-lanceolate 60 linear-lane tola w.
U-) 8-15 cm long, (3-) 8-20 mm wide, glabrous or
somewhat hairj-, rounded ;uid cordate at ti'C *>*&•
Inflorescdice spreading, 8-10 cm long, of 2-
(-12) spike-like racemes, each ]-ti cm long; rad" s

Hauened, narrowly winged. Spikelets solitary or in
groups of 2 or 3. borne in 2 rows, 3-5 mm to"B*
glabrous or hairy. Lower glume turned au-ay fr«irl l h e

axis and facing ihc back of (he lemma of upper Bof**i
minute (0.3-1 mm long}. 3- or 5-nerved; upper srllinKj,
aa long as the spikclct. 5- to 1 I-nerved. Lemma <>l
lower floret ± like upper glumt*; k'tnma of upp^r ^o¥C[

slighity shorter (han the spikelet, 2-4 mm long, with a
short awn. hardened wiih iransverse ridges. Patta hard
like lernma of upper floret.

Annual. In rice fields, along ditches and canals m

marshy places and on wet sand along the coast. N«>t
confined to weilandu and also found as a weed in CttW"
fetod fields. Generally considered to be
fodder. It is rather variable and ftcveral varieties
been described: see Basavaih T. C S. Murdiy.
pnnkoiHaP. Beauv. (Poaceari in India,Journal of
Bombay Natural History Socit-ty 83: (W7-6&) ( l d 8 6

|O Hcl|, Tropical Old World: O y . Intl. Nep: Bh,
Hp, Kl. Kl. Mh. Mn, Mp. Pj, Rj, Tn.Up. 0-1500 m.

Vttiveritr. 10 species: Old World tropics
Vetiveria uianioides (Linnaeus) Nash [Andropogt*

syuanvsusamt Ind., non Linnaeusfil.J: Fig. 323
Rhi/otnatous hut forming clumps. Culms up to S *

tall, l^raf sheaths riaiteutd, glabrous; Hguk ;i oliatf
membrane, the membfaSC 0.1-0.4 mm long, t!w l l l ) : l

0.2-1.4 mm long; Icar hladea 25-<K> (-130) cm l n g
3-15 mm wide, Innourscence a panii kl, 15-40 OH
of nimierous whorls of simple or rarely hnu
racemes. Spikelels in pnirs; sessile spikcln disaruculal-
ing wilh the pedicel of ihc pjwfkcllwl spikelet and som^
times the inferior inter node, 3.6-5 (-7) nu"
si^InK flattened laterally, 2-flowered: kiwei floret
upper Jloret bisexual; lower gluivw* cCftneat, as fo»g
the spikeleL keeled, with numerous upwardly direct**1

-ipines, 7-nenrd, wiih incurved (not in flexed) gJ1"
upper glume liltr Itwei bui' loinewhat slioiti-r.
with spiiu-s on midnerve only. Lemma of sicr
as long as spiki-k-t, thinly membranous, 2- or 5-nervct .
lemma of upper floret. 2-H-3.il mm long, ihorter d™n

ihf sterile one, I- or 3-ncrved, bearing a 0.4-1.8
long awn. Pedicelled spikrlct 2,5—1.4 mm long
shorter than die sessile one, L'-flowned, the lower
sterile . the upper one usually male: gkflOOa thmn*''"ailt

JIOI as spiny as the sessile spikelct; lemOMU usual I
aunless> Caryopses ohtong in outline, enclosed in spin>
glumes.
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*ta. 32S. Vrtiwrin I « « * J W « : a, inlloreMenrc (3 cm),
b. »pUtt1« pair viewed from opporite sides (I i w n ) . « " »
MlWij e, inflorescence (5 cm); d. malr spikdet (1 mm);
c« frmnlc spikelet (4 mm).

Perennial. Naturally growing in seasonally
datt;d places, around Bnfc* and ponds and in tli

innn-

o»ed places, around GmW ana "points and in ditches.
Often cultivated u a source of retfver oil, uaw "' I'L''-
fiane* The aromatic roois an- woven into matt, rup,
&na and icrteni (kna*klta* or tatties) which when
wetted cmii meet frapantt. The caryopses arc proba-
bly dlipcEKd hn1 aniin;ils.

[Hell. Tropical Asia and Africa Bur, Cey. Ind, I «»=
ni o. Kl. Kt <Mh. Mp, Rj. I ii. Up, Wb.

1 spcries
uia cuspidate (Rtjxburgh) Griflith: Fig. 33*
Stolons lubmcrgcd m Boatiog. Culms up io 4.5 m
'is sp<™>gy when in water. Ugules very sh«n and

tlcnwly hairy; leaf bladrs up to ± i>0 cm long, up to
± 2.8 cm wide. Inflortsccncc terminal, oi diKiUitc
(rartk single). 15-30 cm lon^, ((iittt-iifd, spikr-Iikt;
racemes; the Intflrnodo) thickened inwards the dp
W hollowed ai lite tip. Sessile spikdctt in enpUke

iUcs afipresacd ID rachi*. disanii UL

togeLh«r with ihe mfni"T inttrnixic of [lie rai his a
11»- pedicel of ilu- pedicellate spifceiet, 2-flowered;
Umer floret male; upper floret bisexunl. Pcdicelled
npikcleu siiniliir to sttssile ones but usually slightly
•wallet1 and wilh both llortts nink-- L^>wcr glume
ovate, leathery, narrowed into a Battened awn, the
awn grei-rt widi .scabrous marjjins and up to 3 cm long
and 2 DUD wide at the hast- upper glume ovaic-
uhlong, 8 mm long, 5- to y-nem-ft. murron.iH-
Lemmas mem bran ous, of the lower floret 2-ncrved.
of the tipper floret 3-nerved.

Floating or emergent perennial. Grows in swamps
and tanks in up to 1 m deep wzicv. The dtaeminnlea
are awncd and perhaps animal dispersed. It is readily
eaten by buffaloes. It is highly gregarious and
large and is often regarded as a pest in Africa
where large populations are known lo blnck water"

ways,
|Hyp/Fle|. Tropit ;*l Africa and India: Ban? Bur. Ind:

Re. 324- Vbak WpfiaUi: A, part uf a «iiton wiih ihr biis,

oiim (j em); bi 'aBosmma PB •'">: tt iptck-i (2 mm);

dr Ktopa] s«l«.- <-i <»"• rtcbis f'2 cm); c. iibania! >idc af thr

radw (2 cm)-
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Zizania: 4 rather variable species: Asia and N America
Zizania latifolia Turczaninow [Z. caduciflora
(Turczaninow) Handel-Mazzetti]: Fig. 323

Rhizomes up to 60 cm long, 1-2 cm thick (when
infected with smut even thicker) or floating runners
up to ± 3 m long or considerably more following
flooding, hollow, with partitions at nodes. Culms
usually ± erect, 2-3 m long, glabrous. Ligules membra-
nous and prominent; leaf-blades linear-lanceolate,
1.5—2.5 cm wide. Inflorescence a panicle, up to
± 55 cm long; lower branches spreading or ascending,
bearing pendulous male spikelets; upper branches
ascending at anthesis becoming erect at maturity,
bearing appressed female spikelets. Spikelets disarticu-
lating from the pedicel, 1-flowered; glumes and sterile
lemmas reduced to a small collar-like ridge at the tip of
the pedicel. Male spikelet caducous, ± 1 cm long, not
hardened, somewhat flattened laterally; lemma mem-
branous, 5- nerved, acuminate to awn-tipped; palea
about as long as the lemma; stamens 6. Female spikelet
hardened, subterete but strongly angled, usually
1-1.8 cm long (3-4 cm or more long with awn); lemma
3-nerved, leathery, terminating in a + 2 cm long awn;
palea 2-nerved, closely clasped by the lemma,
Caryopses cylindrical, ±1.5 cm long.

Perennial. Partly emergent and partly floating, found
in lakes and marshes, often dominant over large areas.
The disseminules are awned and probably dispersed by
animals, particularly water fowl. It makes excellent
fodder. In China it is widely cultivated; the plants are
infected with a smut (gausun) and the diseased rhi-
zomes eaten, the leaves are used to make mats. The
culms, grain and roots are widely used in Chinese medi-
cine. There is some confusion concerning the correct
name, I have adopted the widest used one.

{Hyp/Pie}. C and E Asia: Bur, Ind: Mn (Logtak
Lake).

PODOSTEMACEAE [TRISTICHACEAE]:
47 genera, ± 268 species
Roots capillary, ribbon-shaped, thalloid or foliose,
attached to but not penetrating hard objects in flowing
water, usually photosynthetic. Shoots reduced and
often only present when flowering or well-developed.
Photosynthesis takes place under water, floral shoots
develop as the water level drops. Leaves well-developed
or reduced, extremely variable in size and shape.
Anthesis takes place in air or flowers cletstogamous.
Flowers solitary, completely enveloped in a membra-
nous spathella or spathella absent. Perianth either
present, 3-lobed, free or united at the base or reduced
to linear or subulate, scale-like tepals; tepals 2 or 3,
usually alternating with stamens. Stamens 1—3 rarely

more, in 1 incomplete whorl or confined to one side o
the flower, free or united, borne on a distinct stalk
(andropodium); pollen in monads or diads. Ovary
superior, 2- or 3-locular. Fruit a capsule, ribbed or
smooth, with equal or unequal valves; stigmas 1-3, very
variable in shape and size. Seeds axillary, (1) 2 l0

numerous.
Cosmopolitan in tropical and warm regions, extend-

ing into temperate NE America and E Asia. Most of the
species are endemic to small geographical areas. The
liverwort or alga-like plants live on rocks and some-
times on wood in rapids and waterfalls, usually in tw
sun. Different taxa are often found growing together.
It is sometimes rather difficult to distinguish root from
shoot. The term 'root' is used for the part adherent to
the substrate, which is sometimes partly floating.
'Shoots' emerge from endogenous buds along the
root. The pollination mechanism is unknown. They
are essentially annual, dying as the water recedes but
some may persist in permanent water. The floral deve
opment is very rapid; it may take only two or three days
from anthesis to ripe fruit. The disseminules are sma
and mucilaginous seeds which stick to rocks, the dis-
persal mechanism is unknown. In India none seem l*
be of economic importance. Willis, J. C. Studies in the
morphology and ecology of the Podostemaceae o
Ceylon and India. Annals of the Royal Botanic
Gardens Peradeniya 1: 181-250, 267-465 (1902);
Cusset, G. and Cusset, C. Structures florales et vegeta-
tives des Tristichaceae. Bulletin du Museum Nationa
d'Histoire Naturelle (Paris), 4e serie, 10, section »,
Adansonia, no. 2: 179-218 (1988); Cusset, *•>•
Contribution a l'etude des Podostemaceae: 12. Les
genres asiatiques. Bulletin du Museum Nationa
d'Histoire Naturelle (Paris), 4e serie, 14, section ».
Adansonia, no. 1: 13-54 (1992). I would like to than*
Ms Ursula M. Kradolfer and Dr R. Rutishauser for help
with this family.

1. Perianth segments 3, ovate to oblong-obovate; young
flowers enveloped by a few leaves but not enclosed i
membranous spathella; ovary 3-locular; stamens o
rarely 2, free

2. Roots flattened, closely attached to substrate,
flowering shoots simple, less than 2 cm long

2. Roots elongate, subterete, creeping and attacne
by disk-like holdfasts; flowering shoots branched, up
to 60 cm long Jndotristicha

1. Perianth segments 2 or sometimes a third bor
between the filaments, linear to subulate; young
flowers totally enclosed in a membranous spathe
ovary 1- or 2-locular; stamens 1 or 2, when 2 the
borne on an andropodium
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S- flowering shoots with leave* In 6 neat rows
3. Flowering shoots with leaves in 2 rows or appearing
irregular

4- Capsules indehi&rcnt, containing I or 2 seeds

4. Capsules opening by valves, containing many more
than y steels

5. Capsule «Jv« equal, either both pensisung or
both caducous .

6. Roou follOW (lichen-like), closely attached to
mbsteate; flowe« «&»"»&*. renaming within ihc
leaves; spathdh boat-shaped HydnJnyum
6. Roots elongate (ribbon- or threadlike), win
the upper part usually free; 8©W6W pcd.rcllau-.
held d w v OK-!*•»-•> /Wy^mm

5. Capst.lt valve unequal, the "matter one caducous
7. Capsulessmooth W obsturrlv nblx-d

8. Capsules pedkeilaie, held above tin: sur-
rounding leaves; roots irregular in torn., trying
from lawfeaped to ribbon-like Cn t̂n
8. Capsules subicsilk, remaining embedded w
ilu- surrounding leaves; rooLi ± regularly pin-
Mtety branched /#yrf«hy^»

7, Gapsuka Wfth proniin^.ii. lonpimdinat ribs
8. Seeds (1) or 2-8 fr-l&) fa™*"°
9. Seeds vaort than 30

10. Spathella-s ftjoneWhftpod, o p e n n R .rregLi-

larlv ai I he lip; wgeuih'f.- shnots wUhoul n.li>

or linear Blamenw feaih teal may Burmtoue In
a linear nlameni) Itafart-™*
to. SpadieUas bojfc^baped, ofwmna *cmg the
upper side hv a lonpodtod slit; v^eut.w
shoots occasionally terminatlag fa tulis o)
linear filaments Z

[Levia, Mmartttots, Tmmila.

j}: 4 Bpede« S and SE Asia
Hvbnttnr ((.arclnc-r) Wight [ W«mV* »rlh.

mm.. /^,flifl ny&wsM (GtadMT) Turtle W «
««fl Willis, van mtihiUnca Willis, «n. jmtkimana
Fig. 825

RCHHS famdose, flat, cltwely atmched to rocfc, up W
35 cm in diameter, dually irregularly lob«d. MJhei
tichen-likc, bright red or given. Shooia Wtf short,
rinjple. Leaves numerous, simpte, occurring either on

pper mi I M • n.dedBes of the il.alloid root o c »
clostly packed rotette^ on its older parts, those m ihe
centre filiform to linear, ihosc at the edges wider,
becoming ovate or obovate; rose lie kaves fi-U|,
^1S mm long. Howcrs solitar>' or mrelvin pairs. p«i>-

subicnded by a sm;dl Cttptik* *triKH.rc;
absent. Pcd'itd 55-3 mm long at antbesu

I

O y S P l a n I ' 5 m m J : h > l j l a n t

R (1 cm); cf young fruit (1 mm): d, flower
Ho.
j u s t bcfOK
{] mm).

Stanvens 3 or rarely 2, free; filament 2-2.5 mm long;
pollen in monads. Capsules ellipsoidal, \-1.h mm
lonu 9-rihbed. 5-lo«:ular. opening by 3 equal valves,
remainin« ± enclosed in tbe persistent perianth;
Stigma. 3? conical. Seeds ovoid. 220-270, ± 0.S mm
Idng, brown.

Annual per haps perennial in deeper waier. It is
characteristically found on smooth n> kB 0J wood in
the slower flowing parts of lowland rivers. It is
Common along the Western Ghals. Flowering from
September to February. Rather delicate plants with
long leaves (up 16 mm long) and large capsules
(2-2 ft nnn long) havi- been i ct:ognizcd as DateUm vy
hula var. hoiikanka (Willis) Jan^rdbaftaii [Uwia x*r
lain fa (Gardner} Ttilaane var. ktmkanica Willis); it is
doubtfully distinct

|0/(O)? Hapl. Endemic to S India and Sri Lanka:
• Oy, •I"d, Bn. (.-•. KJ, Ki. Mil, Or.Tn.

p e l l a absent.
becoming up to 10(-U0) mm lonfi ?
3 ± ovate lobes, J.3-23 mm long, united

Fanrttria |'Mafema]: 2 upecies: Sri I Jiika usd S India
Roots ribbon- or thread-like, branched, forming

entangled mats, closely atudtid to rodtfc Vegetative
shoots very short or absent, heart* statlcred in groups

the edge of the root, linear, up to 1 cm long.
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caducous. Floral shooLs short, with usually 2-4
scale-like leaves, each Jeaf with linear and caducous
tips. Flowers sessile; spatheila boat-shaped, splitting Lit
ihe lip and on the upper side, Tepab 2, linear, on each
side of the stamen. Stamen 1; filament slighlly
flattened lalcrally, exceeding the ovary and stigmas,
Capsult-s smooth or weakly (8)- 10- or 12-ribbe.d,
2-Jocular (locules very unequal, one aborting and the
other 2-or 4- to 18-sr.cdedJ. debfeeeni or indehisinn.
stigmas % linear.

1. Capsules shortly stalked, with 10 tiff 12 longitudinal
ribs, 4- to IS-seeded, dehiscent F. indiaa

I. Capsules sessile, smooth, (» 2^seeded, indehist:em
F, metzgerioides

Farmtria indica Willis: Fig. 326
Root* prostrate, thread-like and usually entan^li-d.

± I in in in diameter, attached to ihc suhstrAtuni by
disk-like holdfasts, leaves linear, sessile, 2—4.5 mm
long, ± 0.5 mm wide, filiform tip caducous. Flowers
sessile, hardly emerging from spathe. Tepals half as

PODOSTEMACEAE

FIG. 326. Farmeria xmiiat: a, nwtlirr plum viewed from bt-luw
•JinKing iht- boki&*tl (1 mm); |i. young ptani riewed from
above (1 mm): c. Jluwering ^tioni [OJB mm); d, t\>,.
moored From apachdb (OJB tnw)\ e. debfaeed
(0.3 mm). F. metogsrioida:f. >x>ungplant {I mm).

long a* ovary. Siamen ±1 mm long, exceeding ovary-
Pedicel 0,5-1 mm lonp in I'm it., Capsules obliquely
ovoid, a-i-1.2 mm long, t 0.6 mm wide. (»-) J^ or

12-ribbed. dehiscent wiLh 2 unequaJ lobes; stig
2 (3)h <nibulate. uiietjiml, mmuteh papillose. Sre
(4-) 8 (-18), ovoid, ± 0,5 mm long. ± 0.3 mm wide.

Ecology unknown — "in a stream'. Arekal. O- 0
Nagendran. C. R. Additional notes on fWn/ww
Willis (Podostemaccae). Proceedings *i| the lnd
Acadeim (tl Stience. B. 80: 226-228 (1974). Cus*ct
(liH)2) hss iramrerred this S|H-C ies lo A newly created
monotypic genus Maferria; this decision does not seem
in be justified.

[O Hap|. Endemic <o SW India: tlrtd: Tii
Kattaixtmiiiau Oistrict).

Farvieria mels&riaidts (lrimen) Willis: Fig. 326
like F. indua, hm roots flattened, (1-1 SM ^

wide, altnched lo the HlbstFatUin by elongate rhixo |tls;

U-pals as King as or slightly .shorter titan the ov»ry:
capsules smooth, sessile, uidehiscent, ± 0.7 mm !«"g*
± 0.4 mm wide; seeds (1)2, often germinatiiiK '" I*tft

It grows on smooth rotks in rather shady places.
[O Hap|. Endemic Lo S India and Sri Unkit: *Ccy

*Ind:Kl.

iffUheUa \ H,mulislkh($hyttuvi> Lmvittta, Mtd#d> P r O

pane, mcctaded EtOni Cladopusl: 1 species: S India
Griffitheiia hooheriana (Tulasnr) Warming | &#
hookeriann var. tumlnyensis (Tulasntr) WilHs, Oadapas
hooktrtitia (Tutasne) C. Cusscr [sic], in 1992 corrected
io 'honkmanusy. Fig. 327

Roots star-shaped or ribbon-like, when r
then up 1 cm wide, red when jroung, usually cl
att.w -lied to the rocks, bin SOMU t m u ^ ur>like and
only attached bv the ceotrtl part. Flor.il ibOOti
on the margins, with 2-ft disliclmus lraves.
3-4 mm long, iit ba_se ± hooded, lips deciifliK**
Flower* shonlv pedicelledj spathella funnel-shaped'
2-3 mm long, toothed at apex and splitting irregul*^
ai tip. Pedicel i .1 nun ai anthesis, 4 mm or more i"
tin it. Tepals 2, minute, one on each side of t»e

andropodium. Stamen., 2; ;indrnpoditim lSt-2 ili(ti

long, as long or longer than the ovary; lilantent*
0h>-0.7 mm long. Stigmas 2, linear, ustiallv s
sometimes ± toothed. Capsule smooth, 2.3 mm
opening by 2, unequal vnlvrs, ihe larger l
(ent. Seeds Jiiiuiy, ±0.2 mm k>ng.

\imuil perhaps perennial. Found in deeper, s
Bowing water in small river*. Flowering October «>
February, Griffithrllu htutkrriana var. v>illis*<fAi'
(Wanning) Willis [CbdafXU wittmana (Warnting)
C. Cuisei ttc] Yen been desctfbed; it is like G. hookm-
ava but the I'OOIS ar<- foliose; the spaihrlla shofier ^n«
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GtyUheUa fcwfcmaiw:1, flowering *0W «
b, plam with 2 yi.mng (nutt (5 nim)i c. d

broadly funnel-shaped, splitting inlci many BCCth. This
« probably no more than the environmentally tadm ed
lf p-tike Tor in uhkfa appears when the plailM grow
ertnvded Cnasei G in Flare <i11 Ownbogs, du Uw el
rt« Vin-Nam 14: 6f>-74 (1973) sunk (he K<-'nilS

Griffith&n into Cfodtfiux I d» tux »ee thai this move was
justifird. Vidytohankari, B. ;ind Malian Rain. H. Y.
?n Ufa germination and »rigu» <>f dte&M ta GriJfitMh

xittfnanu. Aquatic Botany 28: 161-169 (1987>.
IO/(O)? Hap}. Endemic to W Ghats of India

o K I K M h

j

dia:

: 1 six'cirs: S India
Mfssilis (Willis) E

K«J:KgiS38
Roots ihalloid. irrcgulfir in outline, clrtscty attached

to rock, S-10 mm wide. ± regularly pinnatcly
branched, branches somctimea orasrtapptag and giving
*e rrnus a loliosi- appearance. Boral (hooo ^t <^K<- «»*

r<)Ot in branch \i\iW, t prostrate, eacfe with 6-7
Uk leaves. UMVCS distichous, W mm l""K- « «

cr tmei small. H.n and gpjCUlate M *C »p«Ci ««
uPp('i OHO larger and he1nu't-sha|)i'd. Flowew « H » »
s»le; spatheDa boat-^iapcd, rcnMriniog c » * e d ^ d to

surrounding leaves. Tcpals 2. one on each side of

the andronodtum. linear, aa long <jr longer than ihc
OVary. Stamens 2; andropodium ± 1 mm long, as long
or longer than the orary: filaments up to 0.5 nun long;
pollen in diads. C^psuIt-s globose. ± 1 mm in diameter,
suhstrssile, rt-maining cnibi-dded within the surround-
ing leaves, smooth, unribbed or obstureK H-rihbed,
2-lticular. opening by 2 unequal valves (the larger one
persistent): stigma* 2. linr;u. St-cds numerous, yellow-
ish. + 0.2 mm long.

Annual. Common in streams in the Western GhuK
Usually found on rounded boulders in very swift water.
The t.hall"» ftOTII white when dry. Thi* Spedei ina\
perhaps be htllei placed in the genus Zrylanidittm,

[O HapK Endemic to S India: » lcd Ap. Go, Kl, Kl,

Mh-

Hydrohryum \ltydrnnnua\\ t 10 species: NE India, SE

and Ii Asia
Hydmbryuta griffilkii (Wallich ex Griffith) Tulasne:

Fig- T28
Roots bard, Ebfiose, irregulariy lobed. up io 30 cm in

(|i;inieier. Vegeiative shoots very short, simple or
absent. *fl leaves linear, up to VI mm long, scattered

Flo. 338. Hfd**byGjBii msfBp a. Hnwer remowed from
HMtfaeifal (05B JI»«); b, flowL-nng shtwi {0.5 mm): i. pto»
vicw«l from abtrvc (1 cm). Hyilrtilnyam fpifftthii: rf.WigettttfiH
plunl viewed frOUJ above (1 cm); c. (Iriwering *hoat
(0.25 mm); C. capsule «>.5 mini-
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in groups of 2—S on the upper surface of the root.
Floral shoots spread on the upper surface, simple ami
prostrate. Leave* of floral shoots scale-like,
imbricate, enlarged at (he t>ase, tips caductiUS.
subwrssile, remaining within the leaves; spathrlla boat-
shaped, splitting irregularly on the upper side* and at
the tip. Tepals 2 (rarely 1, 3 or 4), linear, 1-1,5 mm
long. Stamens 2 (rarely 3), borne on an andropodium
Capsules shotlU prdk'cllrd. ellipsoidal, + 2.2 mm long.
+ I iniu wide. ($*) 12-or 14-ribbed, 2-locular, opening
by 2 equal valves: stigmas 2, linear to cuneate, entire,
toothed or lobrd. Seeds numerous, elliptitial-fjaielH-
form. die surface granular.

Annual. On rocks, hi rapid, but not deep water.
{0 Hap}. NE India, Indochina and N Vietnam: Bhu.

Bur? Ind, Nep: As. Mg, Mn, Ng? Sk, Up. Wb.

Indatristicha: 2 species: S India
Roots long and .slender, much branched, creeping.

Vegetative shoots arising from ihe root, submerged,
branched, bearing photosynlheuc scales and filaments
{ramnli). Fertile thjDOCB densely clothed in ramuli and
scales Bcabsa and ramuli equal or unequal in length,
tis11ally overlapping, the uppermost ones unified below
and forming a cup-like Structure at (.he base of the
pedkeh Flowers terminal, soli tart1; .spalhella absent.
Perianth segments 3. united below or free. Stamens 3.
free; pollen pauporate, in monads. Capsule 3-locutor,
9-ribbed. opening by 3 equal or 2 unequal valves;
stigma.* 3, linear. Seeds numerous.

Cusset, C. and Cussct, G. Delimitations taxino-
mi()ucs dans les Tristichfueae. Bulletin du Museum
National d'Histoire Naiurelk- {Paris), 4v serkr. 10.
section B( Adansonia, no. 2: 149-177 <1988).
Rutishauscr. R. ami liubcr, K. A The developmental
morphology of Indatmtifha ramaxissima (Podos-
temaceac, Tristithoideae). Plant Systematic* and
Evolution 178; 19S-22S (1991).

1. Ramuli feather-like; srale-like appendages scattered
or spirally arranged, without midrib: perianth srg-
menu united in tower half 1. ramosissima
1. Ramuli mil fe;uher-like; siak-like appendages iti
3 or 4 rows, earh with midrib; perianth segments free

/. linnirh'i-liisiiti

tsidotrixticha ramosissima (Wight) Van Royen \Dahellin
rm&auaima Wight]; Fig. 32ft

Rwu, with disk-like and lobed holdfasts and adhesive
rhizoids. Vegelative shoots arise from the holdfasts, up
to 60cm long, branched. Waring scales and rauiuli;
ramuli feather-lite, up to -1 cm long, bearing marry
scales: the scales \Tining froTn leaf-like (rriangular u>
lanceolate, 0.5-2.5 mm long) to filaments (0.5-1 mm

long). Floral shoots abundant, eath with 1-9
and scales, the uppermost 1-3 ramuli and :V7 leaf-like
U ales [ijnn the cup-tike strminre M the l>ase of &e
pi-dUcl: pedicels 7-15 mm long in fruit. Perianth seg-
ments ovate to obovaie. 2-3 mm long, membranous-
reddish, united ai«ng thr lower half, splitting later-
FiJameuis 5-7 mm long. Capsule ellipsoidal, ± 2 nm

longt opening by 2 or 3 slils, Seeds almost 100,
ellipsoidal l:o oblong, ± 0.5 mni long,

Annual or sometimes perennial in deep per
water. Usually found in the larger rivers, ofti-n very
abundant The seeds germinate during Mav djmtf

10/(0) Hap|, Knd.-mi. to \\ liuii. C?
b) Ousel and Cussct (l'.ISS) ivnuins
• hid: Kl. Ki, Tn. I(MJ-]2(H) in.

Indotristicha tinmetwliana B. L). SbartDO, S.
et B. V, Shelly: Fig. '!2V»

Roots unknown. Shoots 5-25 cm long,
covered with ramui&j vegetative rainuti 0.^-2 c\n
tiie scralrs leaf-tike, overlapping, orate to u!;

FIG. 339. hirtniritiithn tnmoshsima: ^. VCgBO&tt si'"'1 ' •
seirtrdl branches and ramuli removed [ I cm); h, ferlitc h(
(2 mm); c, cap>ule (\ mm). /. ttntnehtSantti A,
shoot, with rjmuli (5 mm); c( ratnuluh with k-af-likr
mm): r. npm)eviewed fmm the thlewUb pertaaith
(1 mm): (,'. capeule viewed 6rotn J(HJVI- (•] mm); b, part ol

shoot with ramuli (2 tin i
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laic, with a midrib, ± 1.5 mm long and 0.8 mm wick.
arranged in 3 or 4 vertical rows, floral shoots borne
Minting the ramuli. dothed in leal-tike seafc*, the stilts
viih elongate apitrs. ifce upper ones tmitetl ai the base
to form ihe aip-Kke structure. Pedicels ± 2 mm long ai
an thesis, ± 10 mm long in (nut. Perianth legmwrta
free, green, oblonS-ohovatc. ± 2-5 mm long. ± 1.5 mm
wide. Filaments ± 1 mm long. Gapsute ellipsoidal.
23 mm long. Seeds, bluntly t-Hips«ida1T ± 0.5 mm

It is known only from the Thuliikkamparai River

"earTinikurungudi.

10 Hap). EnddDk to S India: tflMfc Tn (Nellai
Kattabonunan Distrkl).

P*rt(0: + 10 Speciefl (generic limits somewhat uncer-
tain ): tropical to NE America and Aitia

Roots elongate, branched, creeping. SUOOO arising
laterally irom the root, leaves in 2 rows, linear and
entire (in Allan specie* only). Bowers borne in awls Of
leaves; jpLuhella funncShaped, splitting irregularly
from the top. Tepals 2 (3), «ne *-'̂ -n s k k > °r **
andj-opodUmi (and one on (he back — abaxial side. -
of the andropodium or in the fork between ihe two
Riamtnts — in American species: abnormal flowers
with proliferation of the tepals and stamens are not
uncommon). Stamens 1 or 2, borne on an andro-
Podltim; pollen in diads. Capsules 8-ribbed. opening
ty 2 unequal valvCT. the larger \Tilve persistent; stigmas
2. linear, equal or unequal.

Philbriik, <;. T. Aspects of floral biology, breeding
• and seed and seedling biology in Mnlevm** ^

flhtm. Systematic Botany 9(2): IG6-174 (19W,
lick. C. T. and Bogle, A. L. A suney ol floral vari-
in five p(Jpulations of Podosttvmm cmttophyilum,
ra 90: 115-121 (1988). The Aiiati species are

HW different Irom the New World species and Lhc
Vis ion <rfGu»et (1992) to place ihe India" ^P«ies
into the genus Znlaniiltum h probably correct, at least.
F°r P. subuktus.

I? Roots ribbon-like, not obscured by leaves when
*kwed from above; lumen I: ovan' wiih pronnurnt
al"iost wtng-likc ribs R * o r t w ;
•• Hoot., fililorm. ± obscured by leaves when viewed
from .tbove; stamens '2: ovar>' ribbed bill ribs ^ lUJld™>

barberi Willis btirbtri (Willis)

t^Fig.SSQ
ribbon-like, closely attached to rotks. ± 3 mm

e. Shoou 2-̂ J cnt long. Leaves in 2 rows, linear,
Cm long, not obscuring ihe root. Spaihella flongatc.

splitting irregularly from the top, Tepals 2, minute.
Stamen 1: Bfameni a* long or somewlr,n Sorter than
the Ovary; pollen in diads. Capsule valve ribs usualIv
promintrnt. almost winged.

(G/t©)? HapJ. Endemic to S India: *Ind; Kl, Kl,
Mp. In.

Podottemvtn subulahts tlardner {Podivstrtiwim wbulatus
var. mtivat-Ua? Willis. Var- slu/iaii Willis, Zeylanidium subu-
UituJi (Gardner) C. Cnssct]: Fig. 330

Like P. btttbrri, but foots filifm-m: leaves up to 30 cm
long, very dense and obscuring the root: lepals % ± as
long as tlie ovary: stamens 2. as long at the ovary; ribs
Of Capsule valves rounded, noi wing-like.

|G/<O>? Bfcap}. F-ndemic t«.> Sri l^inka and S India:
• Ccy, •Indzitt, Mb.Tn.

Polypleunim [Duraea\\ 7 species: 8 Asia
ribbon- or thread-like, closely attached to rock

Of the tower pare closely attached to rock with ihe upper
part free; Tree parts up U> 50 crrt long, rather towgh.
Spciiitliicd vegetative shoots absent. Flo nil shoots less
than 0-5 mm long, dot- 1o(>cd at almost regulai intervals
along the margin of the root, bearing 2-S or rarely
more imbricate, distichous scsle-likt leaves. Flowers

FlC. 330. Padastemum Ixiritfn: a, pl;int (1 cm); b, flower
(I mm); c. tnuisverw wction Of the persistent capsule « l n
F. nibttbtiur. A, Mower (1 mm): e, plant {1 cm).
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f. % borne on an amlropodium. Capsules (6)- 8-
or (10)-ribbed, opening by 2 equal and persistent valves;
stigmas 1. ovate or linear.

Kltosla. Charu and Mohan Ram, H. V. MoqjhoJogy
of flower fruit ami st'cd in Polyplntmm xlylatum \quatic
Botany 46<5-4): 255-262 (1993); SchgaL Anita
Mohan Ram. H. Y. anrl Bbatl. J. R. In vitrv germination,'
morphogenesis and flowering of an aquatic ajigio^
sperm Polyptntmm \tytosum (Podosteinaceae) Aqualk
Sotnny 45(4): 26&-2S3 (1993).

1. Root completely attached to substratum, fbffoae;
shoots spread on upper surface of the root; upper pair
of leaves of flowering shoot with 2. long, persisteni
apical filaments R/Uifolium
1. Roots attached to substrate at hast1 only, ihe real
free; upper pair of leaves of each (lowering shoot apic-
Mhue or with I caducous or persistent apical Bbroem

2. Free part of roots subiereu:, filiform (Sri l-inka)

P. ttongatum
2. Free part of root* distinctly flattened

3. Leaves of fertile shoots with persistein apical
H l a m e n u P. munnomw
3. Leaves of fertile shoots acuminate or dps caducous

4. Roots + fblios<\ usually small, up to If) mm
wide, up to If) cm long (NE India and Myanmar)

P. lvallifhii

4. Roots ribbon-like, much longer than wide
(Peninsular India and Sri Ijjnka)

5. Free part of roots ± 6 nun wide, up to 30 cm
long, not fleshy, sparingly branched above,
often zigzagged towards the tip; floral shoots
along the margins of the whole root; pedicel of
frui t about 6 min long p. dickototaum
5. Free part of roots up to If) mm wide, up to
50 cm long, fleshy, usually richly branched
above, not xigragged. floral shoots on the
margins of the basal part of the root; pedicel of
It uil 6-H) mm long p, *tyto:um

Polypleunim dichotomum (Gardner) J. B, Hall: Fig. 981
Roots sparingly branched, ribbon-like, up to 6 mm

wide, partly attached to rOdt and partly free; (ret- pans
10-30 cm long. FJoraJ shoots developed along ihe
margin of the whole root at almost regular interval*
often on -smalt projections making the root appear
zigzagged, each bearing 2-5. imbricate, disiichuus
scale-like leaves. Leaves with elongated tips, which
sometimes persta or may fall off early. Pedicel 3-f> mm
long in flower, elongating in fruit up to G-fi mm-
spathclta opening irregularly at the apex. Stigmas
2. ovate to subulate.

t^,/^> -. •"><.nn> ana rivers,

[0 / (0 ,? Hapf. Endemic to India: Had; Kl, Mh, Tn.

ypkunim dtmgaium (Gardner) J. B. Hall: Fig. 331
Roots cylindrical, up to IS mm in diameter, at base

frequently branched and attached to rock by disk-like
holdfasts, upper pan fret; free park 50-60 cm long,
sparingly branched: vegetative parts of I he roots and
iht marginal pun* of the fertile roots caducous. Floi'*1

shoots developed at almost regular intervals along *e
lower part of the free pan af the mot. each bearing
(2-) 4 (5) imbricate, distichous scale-like k.ivrs with
caducous elongate (ip-t. Pedicel 4-5 mm in So**1'
elongating in fnjit up 10 5-J) mm, Stigmas 2, subulate.

Annual or perhaps sometimes perennial in deeper
water. On stones and rotiks in rivers.

l©/(0>? Hap}. Endemic to .Sri Idnka *Cev.

fitifolium (K. Ranutmurihy trl J.
Nagendran, AiekaJ ct Sub ram an yam: Fig. 331

Like P. dichotomum but roots attached throughout
ilieir tangih without any free parts; shoots alt on thf
upper surface of the root (never along the margins):

¥vi. S31, Petfpitunm did&emttm a, ilamrinfi plant (1
b, flowering ihww t»nun). /» Amgsttm; r. plant at an

: lL !'Lui1 ta frail .1 cm) /• jugutaM <-. i
[03 cm): r. shooi JUSL before anihwis (2 mm).

cm):
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leaf tips filiform, persistent, up i» 20 mm long; the
Uppte* pair of leaves apparently each with two SBfottQ
appendages,

Tldi species would, perhaps, he better placed in the

genus Fannrria.
!©/(©)? Hap|. Endemic to S India: *lnd; Kl

(Palakkad and Thrtour District). Gopal <199<>> pvc s

Or (Koraput). I have not been ahk to coniirm it.

fiofyptctinim miiwiarmwNafiendran el Arckal: Fig 332
Kike P, dtrlwtontum but fififotffl leaf tips persisting

(faring aiithe&is. up to •! cm long; stigmas linear
h is doubtful thai this is a gf*«l I*'1 • « - l t l l u l T m u ' s l i -

Ration will perhaps slum thai it belongs EO P. dithntumxm.
10? Hapj. Endemic- to India: • Ind: Kl (Munnar in

Idukti district). 1820 m-

tftmm (Wight) Ji B. Hall & stylo.™*™.

n m u Nsiii, /Jiv™™ n4pn/»rwiM Wanning, w. sJjrfcw

var. tmurrfittnnii Willis, wir./wft»«fci Willis, var. /
Willis, var, ludniata Willis]; Fig. 332

Roots fretjuetitly branclicd, ribbnn-likc, up to
10 nun wide, fleshy.'often crisped at the base, attached
to rock by a stout foot and at cither points by smaller
(list-like bokt&tt* p r l l v lrt"(!; Brofl pw^^HWcm long,
•rrtgularly branched but not /ig^gged. Floral shoots
developed at the base of the floaiins part, ai almost
''CKtilar intervals of 2-4 mm along the margin, each
bearing (2-) 4-5 tmhrirate and distichous ,«ralt-like,
liclmrt-shaped leaves. Flower buds usually as long as
bPWti; pedicel 2-S mm in flOWW, tlongatins in fiWl
up to fi-40 rum. Siaincns usually 2. borne on an
andmptidium- Stigma* 2. linear.

Annual or perhapi perennial in deeper »»lier>In
vs and siicnms. .Scmu-tnnes in partial shydt. Th<-

rwjtA are brown and leathery and rlnsdy rewaoMc
e brown alga AteS&
|O/(O)? Hapf- Endemic io India and Sri Lanka:

•Cey, •Ind: Go. HI, Kt. Mh.Tn,

Polyplirumm wallicfiu (R. Brown ex Griffith) Wanning
Uhrraea minor (lU-nthiini el H^H>ker} Wt'ddell. /J. ^ « J

Weddell. Pdypiearvm ughn^arii (Nandit
Arekal el Subramanyan nom.

Roots ribbon-like, up to 10 mm wide, up to 10 cm
!°*g, branched and lobt'd, often Irondosc, with rather
Woody vascular t issue at base attached to rock by a
thick holdfast, at other points by disk-like or elongate
holdfast*; vegetative pans caduroiis. Floral shoots

w1op at almost regular intervals of 2-3 mm along
: tipper edge* of the margin, bearing (2-) 4 (-7)

wale-like, helniel-shaped and keeled leaves. Flower
hud* usually as long as broad; pedicel 4-5 mm m

I
FIG, 352, Pntyptatram muurtatrti.*: a, flowering shout (5 mm).
/'. t^/ojriii»: b, flowering slioot (] mm I; c, plant in fniit
{2 mm). P, wnltifhii: dt fltwcrtng shum (2.5 mm); c. tboou
juti Iwforf anthesiN {5 mm); f. root shoeing maniinal jhools

(1 cm).

flower, elongating to 8-2fV mm in fruit: spaihella
opening irregularly St the apex. Capsule 8- or
10-ribbed. Stigntiis 2, subulate.

Annual or perhaps perennial in deeper water. It is
very cfcw to R i-<vfc.9i™- the Ix-st diagno.stir thiinutc-i
is die dl.stributiou.

|G/{O)? Hap). Endemic to NU India and Myanmar:
As, Mg,

Willisitr. I Ipedt* 5W India
Wiliisia seiaginoides (HfdtlomeJ Warming ex Willis:
Fig. 333

Roots Eotioae, ctoscly attathed to rock b> an irregu-
larly lobed, 2-3 cm in diameter holdfast. Vegetative
shoots caducous as the water level Tails, linear, simple or
rarely branched, up to 50 cm long, almost leafless
below, above with numerated, up to S cm lung, filamcn-
Ump leaves. FUiraf AooB densely crowded, simple, nn"l.
erect, 2-10 cm long, closely covered with leaves. Leaves
of fertile shoots in 6 distinct rows, scale-like, triangiil.tt.
rigid. 2 oui of 6 rows terminating in a caducous.
hair-Iikc tip. Flowers sessile; spathella forked at the
up. TepaJs 2. Stamens 2, borne on an andropodiiim.
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FIG, SS3. Witlkia stfagtnaiilry, a. plani before amheris (2 cm).
b. fertile shooi U mm); c, persistent capsule valve (I mm).
t&fkntidiUM liihnioxirs: d, plant before BnUtOdl {5 mint.
c. young frnilr sh<mi (2 mm). Z. tiiiv^nim-. i, plant before
anthcsi.s ("> mm); R. plant in fruit (5 mm): h, (low<-r ui anthts
s» (2 mm).

Carpels smooth or I lit- middle nerve of each valve
ribbed, opening by 2 valves, the larger one persistent;
stigmas 2. linear.

Annual or perhaps perennial in deeper water. On
smooth rockf in torrents and waterfalls. Most accounts
write that (he leaves are in 1 rows; nil the main ial we
have seen has them in 6 rows,

((©)? Hap). Endemic toSW India: •hid: Kl, Tn.

Zeylamdium [Hydmbryum pro pane, Podostttnutn pro
pane]: 2 or 3 species: Sri Lanka, W, S and NE India
and M van mar

Roots ihallosc, ribbon-like or foliose, resembling
lichens, up to 25 cm or more in diameter, dost Iy
attached to rock. Shoots short, and simple, vegetative
shoots terminating iit tufts of linear filaments, Floral
shoots ralher prostrate, with distichous, bract-like
leaves, each terminating in a cad u com ihroad-Jike lip.
Flowers pedicellate; spathrlla boat-shaped, opening at
the upper side wiih a longitudinal slit. TepaZi 2.
Stamens 2 or rarely I. Carpels Cribbed, opening by

ACEAE
2 unequal valves, die larger orn- persistent; stigmas 2,
unccjiial. linear or slightly flattened.

As suggested by Cusset (1992) ii may be better to
place t.he Asian specks of PodMfmum in (his genus.

1. Roots frondose, crustaceous, lichen-like,
f a r ing stalked tufts of filamentous leaved:
shoot* scattered over the surface of trie root

Z. oiivace
I. Roots ribbon-like, pinnately branched, witfc
stalked tufts of filamentous leaves; floral shoots arising
along ihc margin of the root Z. idf

Zeylanidium lieheiioide* (S. Kury) tjiglcr \7~ Ui:henmdfi
vat. bhomsii {Willis) Suniapau, Z. BchmoubtW. khmi-
<i<ittttst (Willis) Santapau, Willis recognized an addi-
tional 10 varieties. Podmlemum animinatum Wcddell,
P. miCTocatfpas Weddell, P. krfrvsis WUB»]: Fig. 333

Roots ribhon-likt- (at leasi panly pamllcl-siclL'lK
closely attached to rock, at the periphery1 often P'(l"
naiely branched. Vegetative shoots short, simple with
tiliforin leaves 3-6 mm long. Floral shoots ± pi'ostntte
With diMichou.s, wale-like leaves, each terminal ing '" ;l

caducous thread-like tip. Flowers shortly prditellate.
TepaU 2, shorter than ovary. Stamens 2 or rarely h
filaments as long or slightly longer than ovary. Stigmas
2, unequal, ovate to subulate. ± lobod or toothed.

Annual. It occurs on smooth rocks, in rapid cur-
rents. The vegetative form is ven- variable; Willis rec-
"Kju/cd 12 varieties. Zryloniditim jokmatU (Wight)
F.ngkt u liko Z tkhmoidst but ii is reported to have
stamen filaments (presumably including the andro-
podhim) two and a halt iim<-s liS bug as ovajy.

|O Hap|. Endemic to Sri Ijuika, India and Myan
• Bur, •(-, .v •l,,d: Ap. As? Kl, Kt, MR, Mh, Or,
1000-1 JOOm,

alivaceum (Gardner) Engltr [Zy
tohnsmm (Wight) Engter. Hydmlnytim otmamtmr.ir- "
tttaUiinish Willis, var. flnnuftWUBi, var Zlitadcm WU
Fig. 333

Roots frondose, closely attached to rock, ± circ
omlinc, lobed, red when voung. Shoots M-aitered on
the surface, sometimes bearing stalked tofts of filamen-
tous leaves, which are up m 10 cm long. Flora] shooK
rather prostrate with -UH dictxehoufl, hu.u-like
wiih ladutous lips. Spathella ± papillose. Flower*pC*
cillatc; pedicel 2-54 mm long. Tepalfl 2. one on ea
Side of the andropodium. Stainen.i 2 or rarely I, * » •
long AS ovary. Capsule :i-f> mm long. 8-ribbed.
opening by 2 unequal valves, the larger one persitd1!:
stigma 2, Unequal, subulate. ± lolled or toothed.

Annual In rivers and small stream*, usuallv in rtp
with a strong current, mostly tn sluillow water. Towards
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the end of season the root decays and looses its shape.

Willis (1902) describes in situ germination.

(O Hap|. Endemic to Sri Lanka and India: •Cey,

• Ind: Ap, Kl, Kt, Tn. 500-2000 m.

POLYGONACEAE: 51 genera

Leaves mostly alternate; stipules united into a membra-

nous sheath (ochrea). Flowers bisexual or unisexual.

Perianth 3- to 6-merous. Stamens 6-9. Ovary superior,

1-locular; ovule solitary, attached basally; styles 2-4.

Fruit a nut.

Excluded: the following is recorded from wetland

habitats in the Himalayas but does not extend further

south in India: Rumex aquaticus Linnaeus.

Found in moist or damp habitats but not wetland

species: R. dentatus Linnaeus; R. maritimus Linnaeus;

R- nepalensis Sprengel.

Polygonum [including Persicaria): 150 species: cos-

mopolitan

Ochreas inconspicuous and hyaline or conspicuous
and membranous or paper-like, tubular or cleft,
margins glabrous or variously ciliate or lacerate. Flowers
aggregated in simple or branched spike-like racemes, in
heads or in axillary clusters. Perianth segments (4) 5,
subequal, free or united at the base, at least in part
petaloid, not enlarging greatly in fruit. Stamens 4-8,
alternating with glandular disk lobes. Ovary Wangled or
globose or obovoid; style arms 2 or 3, stigmas capitate;
nut biconvex or 3-sided or rarely flattened and concave.

Annual or perennial. Found in a wide variety of
habitats: submerged, floating, emergent, seasonally
submerged or as helophytes. Pollination ento-
mophiious, some species are distylic or functionally
dioecious. The disseminules are nuts usually shed with
the perianth attached; dispersed by animals or by
water. There are good botanical grounds for placing
nearly all the wetland species into the genus Persicaria.

Nomenclatural stability is of utmost importance. I
have, therefore, retained them in Polygonum but have
included the full citation for the name in the genus
Persicaria in the synonymy.

Excluded: the following are recorded from aquatic
or wetland habitats in the Himalayas but do not extend
further south in India: Polygonum amphibium Linnaeus
[Persicaria amphibia (Linnaeus) S. F. Gray]; P. dolicopo-

dum Ohki [Persicaria dolicopoda (Ohki) Sasaki]; P. perfo-

Hatum Linnaeus [Persicaria perjoliata (Linnaeus)
H. Gross]; P. posumbu F. Hamilton ex D. Don
[Persicaria posumbu (F. Hamilton ex D. Don) H. Gross];
P- punctatum Elliot [Persicaria punctata (Elliot) Small;
p- strigosum R. Brown [Persicaria strigosa (R. Brown)
Nakai]; P. tenellum Blume [Persicaria tmella (Blume)
H. Hara, Persicaria kawagoneana (Makino) Nakai].

Found in moist or damp habitats but not wetland
species: P. limbatum Metsner [Persicaria Umbata

(Meisner) H. Hara]; P. minus Hudson [Persicaria minor

(Hudson) Opiz]; P. mite Schrank [Persicaria mitis

(Schrank) Dorstal]; P. orientale Linnaeus [Persicaria ori-

entalis (Linnaeus) Assenov], Indeterminate: P. praeter-

missumj. D. Hooker; P. stridum Allioni.

1. Leaf blades less than 4 mm wide, less than 1 cm
long; flowers in axillary clusters; ochreas hyaline; ovary
3-angled P. phbeium

1. Leaf blades more than 10 mm wide, more than 2 cm
long; flowers in racemes or head-like clusters; ochreas
membranous or paper-like; ovary globose or obovoid,
not 3-angled

2. Flowers in remote, terminal and axillary head-like
racemes; nodes with retrorse prickle-like hairs

P. pedunculare

2. Flowers in elongate, simple or panicled racemes;
nodes glabrous or softly hairy

3. Ochrea not ciliate at the mouth (nuts flattened-
biconvex; styles 2 or very rarely 3)

4. Perianth segments ± smooth, equal to or
slightly longer than the fruit; bracts glabrous

P. giabrum

4. Perianth segments with raised anchor-shaped
veins, clearly longer than the fruit; bracts hairy

P. lapathifolium

3. Ochrea ciliate at the mouth (nuts biconvex or

3-angled; styles 2 or 3)

5. Cilia at the top of the ochrea 5-20 mm long,
nearly as long as the tube; perianth white (nuts
3-angled) P- barbatum

5. Cilia at the top of the ochrea not more than
3 mm long, much shorter than the tube; perianth
pink to red or very rarely white (nuts biconvex or
3-angled)

6. Racemes slender, lax, often hanging; bracts
± distant P- hydropiper

6. Racemes dense and tight, usually erect; bracts
overlapping P- pttlchrum

Polygonum barbatum Linnaeus sensu lato [P. flaccidum

Roxburgh non Meisner, P. rivulare Roxburgh, Persicaria

barbata (Linnaeus) H. Hara]: Fig. 334
Stems erect, sometimes creeping below, 40-80

(-150) cm tall. Ochreas membranous, tubular, truncate,
1.5-2.5 cm long, the numerous nerves extended into
cilia, the cilia 0.5-2 cm long; leaf blades shortly petiolate
(the petioles up to 1 cm long), lanceolate, (4-) 7-12
(-20) cm long, (0.5-) 1-3 cm wide, glabrous or hairy on
the nerves and margins, lateral nerves 13-20 pairs, base
cuneate to attenuate, tips attenuate, acute. Flowers in
terminal and axillary, up to 7 cm long spike-like
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Flc. 3J4. I'ntyganum bafbtitum: a. flowering shoot (2 cm);
b, tKhrca (1 cm): r. nut with transverse section (inset)
(J mm). P. glabniin: dt ochrta (IJB rm) with enlarged
portion of the undcrsHrfact of die leaf Made (inset); e, nut
with transverse settitm (inset) (1 mm).

racemes; bracts closely overlapping, oblong. 2.5-S mm
long, narrowed bdow, sparsely hairy; bracieotcs up to
2 mm long. Perianth white. ± 2.5 mm in diameter; seg-
ment* 5. subcquaJ, ovate, ± 2 mm long, obtuse. Stametu
5-7; lil.iutt-iiis subequal, ± i.5 mm long; anthers
± 0.25 mm long. Styles (2) X ±0,5 mm long- Nut rhom-
boid in outline. S-sidrd or some on the sanu- plant occa-
si on ally con\rx. J .S-2 mm Innj*. ± 1.5 mm widt:.

Perennial but sointuimes perhaps also annual.
Gregarious ajid often forming dfetfalCl clumps. It js
found by sLrtfiins and rivers, in marshes or in shallow
water in pools and ditches oi in Boating maw of vege-
Lauon. The roots are used in medicine a* an astringent
and cooling agent; the seeds arc used in relieving
colic. It is very variable; the following vaiitii** are
iisudly recognized in India but intermediate plants art
relatively common.

Patfgonum barbatum \TLT. gradlh (Danser) Steward
[P. serntiatum .wnsu J, D. Hooker, non Lagasca.
Persimna barbatn suhsp. grarik (Danser) H. Ilant].

like R barbatum var. barbatum but hristJes on the
ochrea shorter; leaf blad« narrower (7-12 mm

broad), glabrous or scarcely sctulose, the bases
routided; inflorescences narrower, 1-3 ikMifce

borne U ends of branches.

Potygonum barbatum \-ar. statpiinum (F. Hamilton ex
Mtisni-r) Steward [P. xtagninum V. Hamilton ex Meisncr.
Persicaria baihata\-,w. stngtune {.\feisner) (irierson]

Like P. barbatuwt var. tmrbalum but ochreas longer
(±2.5cm long); leaf bladtvs hispid, with greyish hair*.

|0? Hel/Hyp/1'lr). Tropical Old World MH\ Australia.
The following distribution refers to all three varieties;
Ban, Rhu, Bur. Cey, Inti. Nt p, Pak: <An, A.s, Bh. Hp. Hr.
Jk, Kl. Kt. Mg, Mh» Mp, Orf Pj, Rj, Sk, Tn, Tp. Up, Wb.

Poiygmtum ghbnim WlSdenow, [P. dmsiftorum Mcisner,
Vtomarin glabm (Wilklenow) Gomes do la Ma/a,
Perskmi* drnttflora (Mcisner) Moldf nke|. Fig. 335

Steins creel, shrubby, up to ± 2.5 m tall Ochreas
membranous, glabrous, tubular, truncatr at the
mouth, 2-4 cm Jong, the nerves not prolonged into
cilia; leaf blades shortly petiolalc (petioles up to 2 cm
long); blades narrowly lanceolate, 1(1-25 cm long.
1.5-4 em wide, gjtaukkitttd, gtabrom except for <b̂
midrib and some lau-nil nerves, lateral nerves 2M0 in

335. Polflpmm hyhvfnfHr: a. Bowsing shoot (2
b. fragment *if inflorescence (5 mtn). P. lafMthifatiuix. c
anth rnvdcplng thr out (3 mm). P. ^wfewntw c,
»hiKM (2 cm); d. tUmttt wid) brart (1 mm).
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closely pinnate pairs, base cuneate to decurrent, tips
gradually attenuate. Flowers in terminal and axillary,
7-10 cm long spike-like racemes, together forming a
panicle; bracts oblong, ± 3 mm long, broadly triangu-
lar, margins scarious; bracteoles up to 2 mm long.
Perianth rose or red, ± 3.5 mm in diameter; segments
5, subequal, oblong, ± 3 mm long, obtuse. Stamens 5;
filaments ± 2 mm long; anthers ± 0.7 mm long. Styles
2, ± 0.8 mm long. Nut ± orbicular in outline, flattened,
2-3 mm long, dark brown and shiny.

Perennial or annual. Gregarious along water courses
and tanks but is also found in marshes. It is often dom-
inant along large rivers where it withstands consider-
able flooding and swift currents. Tender branches
used as a vegetable in Rajasthan. It is also used for dis-
pelling fever and colic.

{(G) Hel}. Old World tropics: Ban, Cey, Ind, Nep,
Pak: Ap, As, Bh, Gj, Go, Kl, Kt, Mh, Mp, Or, Pj, Rj, Sk,
Tn, Up, Wb. 0-2900 m.

Polygonum hydropiper Linnaeus [P. hydropiper subsp.
microcarpum Danser, Persicaria hydropiper {Linnaeus)
Spach]:Fig. 335

Stems erect, prostrate or creeping and rooting,
30-60 (-100) cm tall, glabrous. Ochreas membra-
nous, glabrous or hairy, tubular, truncate, ± 2 cm
long, nerves prolonged into cilia at the tips; leaf
blades shortly petiolate (petioles up to ± 1 cm long),
narrowly lanceolate, 3-6 (-15) cm long, 0.7-1.5 cm
wide, glabrous, cuneate to decurrent, tips gradually
attenuate. Flowers in terminal and axillary, lax spike-
like racemes, 4-6 cm long, often hanging; bracts
mostly distant and not overlapping. Perianth rose to
white, with yellowish transparent glands; segments
4 (rarely 3 or 5), subequal, oblong, 3-4 mm long,
obtuse. Stamens 6 (-8). Styles 2, ± 0.8 mm long. Nut
biconvex or weakly 3-sided, 2.5-3.5 mm long,
± 2.8 mm wide.

Annual. On moist, rich soils which are regularly
flooded, also found along the margins of ponds and
in irrigation ditches. Frequently found as a weed in
Reids and along paths. It has a hot peppery taste; it is
used as a fish poison and in medicine as a diuretic. It
is very variable, several infraspecific classifications
have been proposed. Tall, large-leaved plants with
sharp pointed bristle-like hairs on the ochrea and
undersurface of the leaf blades are often called
Polygonum hydropiper var. flaccidum (Meisner) Steward
[P- pubescens Blume: P. flaccidum sensu Meisner non
Roxburgh, P. donii Wight]; these plants intergrade
with P. hydropiper.

iO Hel|. N Africa, temperate and tropical Eurasia,
introduced in N America: Bhu, Ind: An, As, Kt, Mh,
M Mp, Or, Rj, Sk, Tn, Up, Wb. 0-2000 m.

Polygonum lapathifolium Linnaeus [P. tomentosum
Schrank, P. nodosum Persoon, Persicaria lapathifolia
(Linnaeus) S. F. Gray]: Fig. 335

Like P. glabram but ochreas hairy; undersurface of
leaf blades clothed in short white hairs; bracts hairy;
perianth segments with raised anchor-shaped veins,
pink to white or greenish, clearly longer than the fruit;
nuts remaining enclosed in perianth.

Annual. It is not confined to wetlands but is some-
times found in water or in mats of floating vegetation.
The aquatic plants usually have swollen internodes (up
to 3 cm thick) which become purple. It is autogamous
and has many local 'true breeding' races; the Indian
ones tend to be hairy and are sometimes recognized as
P. lapathifolium var. lanatum (Roxburgh) Steward. In
India it seems to be often overlooked or incorrectly
identified and is probably more widespread than some
local Floras let us believe.

{0 Hel/Hyp/Ple}. Almost cosmopolitan, probably
introduced in N America: Ban, Cey, Ind, Pak: Ap, As,
Gj,Jk, Kt, Mg, Mh.Tn, Up.

Potygonum pedunculare WaWich ex Meisner [P. peduncu-
larewar. angustisitmum]. D. Hooker, P. pedunculare var.
robustum j. D. Hooker, Persicaria peduncularis (Wallich
ex Meisner) Nemoto]: Fig. 335

Steins erect, up to ± 50 cm tall, nodes with stout,
retrorse, almost prickly hairs. Ochreas membranous,
glabrous, tubular, obliquely cleft, up to 1.5 cm long, tips
gradually acute; leaf blades not distinctly petiolate,
linear-lanceolate, 5-9 cm long, 3-6 mm wide, glabrous
except for the midrib, lateral nerves obscure, base atten-
uate, tips gradually acuminate. Flowers in remote, dense,
terminal and axillary, up to 2 cm long, almost head-like
racemes; peduncles glandular hairy; bracts ovate,
1-1.5 mm long, margins ciliate towards the tips; bracte-
oles up to 1.5 mm long. Perianth purplish, ± 3 mm in
diameter; segments 5, subequal, oblong-concave, ± 2 mm
long, obtuse. Stamens 5; filaments ±1.5 mm long;
anthers ± 0.5 mm long, Styles 2, ± 0.5 mm long. Nut
biconvex, almost circular, ± 2 mm in diameter.

Perennial. Prickly subshrubs not confined to wetlands
but often found along rivers, in marshes and in season-
ally inundated places. It is very variable and several vari-
eties have been described. Should Polygonum dichotomum
Blume [Persicaria dichotoma (Blume) Masamune] be
shown to be conspecific then it is the earlier name.

jHel}, Tropical Asia and Australia: Ban, Cey, Ind: As,
Kt, Mg, Mp,Tn. .

Polygonum plebeium R. Brown ['plebejum' orth. mut.,

P. indicum Heyne]: Fig. 336
Stems prostrate. Ochreas hyaline, obliquely tubular,

±3 mm long, the upper part lacerate; leaf blades sessile
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or nearly so, oblong to linear, 6-10 (-20) mm lornr /w. ^ * ,
1.5-3 m m wide. reLvely thick, nudnerve ££r«2d ^ ^ ^ ' ^ N""1*
above, prominent below, latcr.il nerves obs< utf. base
attenuate to shortly decunent, tips obtuse or acnu-.
Flowers in axillary clusters; pedicel up to 2 mm long,
jointed; bracts hyaline, 1.5 mm long: bracieoles up to
1 mm lung, 1'crianlli IOH.-, ± 2 mm in diameter; seg-
ments 5, unequal; the outer 3 vertically loldcd and
usually spotted; the inner 2 oblong, siiiwih, up to
2 mm long. Stamens 5 (6>? filaments ± 0.8 mm long:
anthers ±0.2 mm long. Styles ± 0.3 mm long; stigmas 3,
simple. Nut distinctly :Vsidcd, ± 2 mm long, ± 1 mm
wide, wiib persistent style.

Annual or perhaps sometimes perennial, forming
dense probate mats. Gregarious by rivers, canals and
drying oui pools; sometimes growing in rice fields but
rarely considered to be troublesome, 'Hie setids need
10 be immersed in water to leach out Lhc germination
suppressors; they often germinate under water. Used
in medicine for pneumonia and bowel complaints. It in
rather variable in habil and several varieties have been
described.

{O or (©)? HelJ. Old World tropic* Ban, Bhu Bur
Ind, Ncp. Pak; Ap, As, Bh, Dl, Gj. Go. Kl. Kt, Mh, Mn"
Or. Pj, Rj, Sit, Tn, Up, Wb, 0-2500 m.

PnutanapuUhra (Btunu-j Sasaki]: Fig. 336
Stems erect, shrubby, up lo ± 1 m iall. Ochreas meffl-

brimous, tubular, truncate. 2-3 cm long, softly ciliate;
leaf blades petiolate (petiole up to 2 cm long); blades
lanceolate to linear-obovate, 10-15 cm long, 2-4 OB
wide, silky-hairy, lateral nerves 15-20 in closely pinnae
pairs, base cuneate to decurreni. tips gradually acumi-
nate. Flowers in terminal and axillary, up to ± 10 cm
long spike-tike racemes usually forming a panicle;
bracts oblong. ±4 mm long, ±2 mm wide, sericeous,
margins ciiiaur, up to ].', ,n ,n long; bractcotes "P tl>

1 mm long, Pcrianih pinkish. ± 4 mm in diameter; seg-
ments ii, rqual. orate, ±3.5 mm long, shordy united at
the base, subactiie. Stamens 5; filaments ± 2 mm long:
anthers ± 0,5 mm long. Styles 2. ± 0.7 mm long. Nut
biconvex, almost circular, ± 3 mm in diameter.

|Hel|. Tropical Old World: Ind: An, As, Bh, Ki. Kl.
Mh, Or.Tn.Wb.

PONTEDERIACEAE: 9 genera
Stems rhizomatous, stt>lonUerous or erect, submerged*
floating or crepping, Leaves sheathed and usuailv slip
ulatt- at the base, distichous or spirodtstichous. linear
or petiolate; blades linear to orbicular, cuneatc to
cordaw at hase. Howers bisexual, often iristylic. 2!^°-
morphic to alnaocl actinomorphic. solitary, paired or
in spikes. timbel-Iike racemes or panicles, the inflores-
cence subtended by 2 spaihes. one of which is some-
times leaf-like. Sepals and petals combined to a
perianth. Perianth petaioid, lubufar or tobed almost to
the \nsc., white, blue, yellow or bhu- wilh yellow flecks;
lolics fi or rarely 4 or 3. Stamens 6. 3 or 1. similar ot
dissimilar, inserted on the perianth. Ovary superior, 3-
Jocular, occasionally only 1 locule fertile; style 1, c\ou-
gMc. Fruit a capsule or 1-seeded nut enclosed in a
hardened ptrianth base (anthocarp). Seeds numerous
or

FIG. 336. Poifgatotm jiUbeiitm:

b, fragment ofinfloreseenee (
a, flowering ptau (I on);

i nmi); c, run witli irim^verse

shorn

y
K* ̂ twaldcr.J. E. and Barrett. & C. H. Phylogeneuc

'stcmatics of Pontrderiactae. Systematic Botany It:
373-391 (1986); Rosatti. T. J. The genera of Pontefl<"
riaceae in the southea.stern United Slates (UbeHrtO**
survey). Journal of the Arnold Aiboreuim 6S: 35-71
(1987).

The American species Hetemnthem rettiformu Ruiz ct

Pavon aiHt H. rotundifolia (Kumh) Griaebach are
spreading in rice fields in ill.- < >I<| World; neither has
f>een reported in India. Tlte genus Hrttraalhfta is
rather like Monorhaha in having 6 almost equal
••ntl. .segments but it ha* 3 stamens, with 1
larger than ih«.

I. Perianth io the

,ba»ifixed

.nettriyacticomov
5 small and
Monodtorio
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L Perianth distinct Iv tuhular at the base, dis-

tinctly zygomorphic; 'anthers su1>ec]tial in length,

dorsi fixed
2. Mature plants floating with inflated petioles; Bruit a
3-locular. many-seeded capsule; not enclosed by the
base o f a mod i fi cd per i an Lh tu be Eichhoniia

2. Mature plan is erect and hot torn -rooted with
narrow petioles; fruit a 1-seeded nut, enclosed by the
burdened bare of the perianth tube (antliocarp)

Potitederia

£ichhornia: 7 species: tropical America and Africa,

through inuod actions now in mast tropical and warm

regions of ihe world

Ei•1-nmmuu cratsipa (Martins) Solms-Laubach: Fig. 337
Stems floating, stolon iferouii or creeping- Leaves of

juveniles submerged, eauline, linear; leaves of adulu
emergent, differentiated into petiole and blade;
petiole up to ± 30 cm long, usually with a bulbous
swelling below; blade broadly ovate to orbicular.

""> cm in diameter, al base subcordate. truncate or

J37, blirhtfornia cntttfrtf a. flowiirinK plant (3 cm):
section oi .i nnd-rtyled lluwti 11 • m>

rounded. Inflorescence a spike, up to 50 cm long;
spathes dissimilar, the lower leaf-like, the up[H-r scale-
like. Perianth blue, tubular beiow, ti-lobcd. the lobes
unequal, ihe uppei one largei. blue will] a yellow fleck
on the adaxial lube, cp to 4 cm long. Stamens 6. borne
at 2 level*.: lil.imrnis with glandular hairs; anthers sube-
qua), dorsirixed. Fruit a 3-valveci capsule. Seeds Jiumer-
oixs, oblong. ± K5 mm long, with 8-10 longitudinal
ribs.

Perennial or occasionally annual. The juveniles arc-
submerged, the adults an- f rt*<--( I oat ing. It is found in a
large varkry of aqtiatic luibitais and is often dominant
over large areas. Known as water hyacinth, it has
become a very serious pest in many regions, It is uti-
lised locally as Fodder, manure, a source of methane
and alcohol, for purifying water and also cultivated lor
decoration. It is effectively pollinated by insects. In
India the Eong and middle style morphs arc found.
The seeds are usually dispersed in mud. tiopaJ, B.
Water hyacinth. Aquatic Plant Studies 1: Ebcvterj
Amsterdam, t-xii, 1-471 f 1987).

1(0) PIc/(Hyd)/(Ten)J. In [reduced to the Indian
subcontinent in about 1890 from tropical S America
probably via Malaysia or Indonesia: <Ban, <Bhu 1992,
<Bur ± 1904, <iky 1904, <ind, <Nep, <Pak: <Ap, <Ar,
<As, <Bh. <Dl. <Gj, <Hp. <Hr, <K1. <Kt 192ft, Lk, <Mg,
<Mh, <Mn, <Mp, <Mz, Ng, <Or. <Pj 1917, <Rj, <Sk,
<Tn. <Tp, <Up, <Wb 1896.

Monochoria: 8 species: tropical \a warm Africa, Asia and
Australia, naturalized in Europe and the New World

Stems float hi g, creeping, cunu-likt- or rhizom aunts.
Leaves radical. iplrodbtfc&OUS, submerged. Boating or
emergent, extremely variable as to si2t- and shape,
sealc-fike to linear or diffcrcmiatcd into petiole and
blade; blade linear to ovate, sagittate or haitnte; stip-
ules sheathing and closed, usually with a ligtilc.
In florescences paniculate or umbel-like, sometimes
reduced to 2 (lowers; spathes either similar and leaf*
like- or dissimilar, the lower leaf-like with a sheath
enclosing the upper spathc: the upper sheathing and
lacking a blade bin sometimes hidden from view,* so die
inflorescence appears to arise directly from the petiole
of a leaf (the lower spailie). Perianth very shoiilv
tubular. 6-tobed; lobes almost reaching the base, sube*
qual. blue, pink or white, somewhat accrescent, persis-
tent and enveloping the ripe fruit. Stamens 6, one
l;irper than the others; filaments often with 1 or
2 obliquely ereel teeth; anthers basifixed, unequal,
fi small and yellow, 1 large and blue. Frail a 3-vaived
capMik. normally released as a uriil and Opening later;
seeds numerous, with 8-14 longitudinal ribs or wings.

Annual or perennial. Usually found in shallow water
but mosl are capable of accommodating to great
changes in water level. The juveniles are submerged,
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the adulls are floating, emergent or terrestrial,
Pollinated by insects or autogamous, some with pre-
jn thesis t leistoganiy. As the flowers open the blue
anther takes a lateral position, the si vie lies in the
other direction; within an in(h>rescence there are 'left1

and 'right' handed RoWera. The riusetnmules are cap-
sules enclosed in ihc persistent periamb which opens
later to release, ihe seeds, dispersed in tmiri and by
water, Ijcavc* and inflorescences are eaten and also
used locally in medicine. It is a minor weed in irriga-
tion channels and rice fields. Cook, C, D, K. A revision
of the genus Mon&choria. in Tan Kit, Mill, R. R. and
Elias, T. S. (cdi.). PLmi taxonomy, phytoge.ography
and related subjects. The Davis and Hedge Festschrift.
Edinburgh L'niversiiy Press 149-184 (I<t89).

I. Inllorcscences elongate, overtopping the leave*;
blades of the lower spaihej. elongate-sagittate or elon-
gate-hastate Af. ehtia
1. Inflorescences contracted or siirnunbellaie, borne
below the leaves; blades of the lower spathes linear 10
hasiate

2, Robust rhizomatims perennial: inEorcsteHcel
usually with more than 20 llowers; blue anthers
6— Hi mm long; styles more than 8 mm long

M, ha*u<tti

%. Arinuai or weakly rhi/omaious perennial; inilore.1*-
cences usualh isith less than **0 flowers; blue anthers
(I.8-) L M m m long; styles {2-) 4-f> mm long

M. vaginalis

Monochoria eUtta N. M. Ridley: Hg. 338
EUadei of (he lower spathes elong-Jie-sagiuate or

elongaic-hastale. InMore^enires elongate, erect, ratv-
mose, oieitopping the leaves, ivith 20 or more flowers.
Pedicels up to 3 cm or more long, simple. Blue antlm 8
(5.5-) 5.5-6.5 tOM long. Styles 5-6 mm long.

Large perennial with shoots up to 2 m or more tall.
Ecology unknown but clearly A plant of wet places.
Sometimes regarded as a variety of M. haslata.

| Hyp/Ten I. Tropical SE Asia.' Bur.

Manothvriahastate (Linnaeus) S*i!mvl j i i ludi: Hg.
Ul.ulo of ihe IcFWer spalbcs widely sagittate or

hasiaie. InMortscences subumbellate, borne below ih<-
leaves. UMially witJi more than 20 flowers. Pedicels
mostly 1-2 cm long, the lower ones sometimes
branched Blue anthers ft-10 mm long, Styles more
lhan 8 mm long. Seeds 0,8-1 mm long.

Perennial with a large and thick rhizome. Grows in
clumps at the edges of pools, Links and canals and in
ditches, li attains a height of up to 2-3 m during the
rains, adjusting its height with the rise in water leweL
Dtiring the winter the above-ground parts die down-

Flfi. S38. Mottofhoria elatn: a. Dnwcrttig shittn K1 Qltl'~

M haHata: b, Botrattng ihooi <3 can). M- vvgi»atii: c. " « c

targe jn«t one vtmJI stamen (2 mm): A, flowering shoot

The leaf sialU are used as a vegetable in
routsiock is fed lo livestock. In medicine it is u*d M a

cooling agcnL
|Hyp/Ten). Tropical S and SK Asia: Ban. Bur. Cey.

Ind, Nepj Ap, As. Bh, Kir Mg? Mb, Mn. Mp. ^? N»
Or.Pj.Rj. Up.Wb.

Manochoria vaginalis (N. L. Burtnan) Kunth
l>ttinUig!iitii Krjxtjurghj: Fig. 3.18

Blades of the lower spalhe* linear oi lancr<il;»te I
ovate, the bases usually cuneate but sometinu1* »J'UIt"
<au or even cordate. Inflorescences usually coit-
Lracird-ractmosT bui sonu-iiincs reduced to 1 or

flowt-is. strongly deflexed in fruit, borne below
leaves, with (1-) 2-7 (-20) flower*. Pedicels tfi
simple, sometimes l>earing 2 Howeis, up to Scni
bm usually verj- much less. Blue an then (l-^~
1.5-̂ 1 mm long. Siyles <y~) 4-5 mm long. Seeds (O.>->
0.7-0,8 (-1) nun kmg.

Annual or perhaps sometimes pi-irntiisl. OB*
highly gregarious in inundated places, in swamp* <" ^
i hi edges ol pools, .lir, Ins ;uul i aiial.s li '- lrequ«aH v

found in rice fields but is rarely considered to be '
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serious pest. It is highly plastic and has stems from 3
cm to over 50 cm tall. The leaves and flowers are used
as pot herbs and medicine; the roots are used for
toothache.

1(0)? Hyp/Ten). S, SE and E Asia, Australia and
W Pacific, introduced in Hawaii, N America and
Europe: Ban, Bhu, Bur, Cey, Ind, Nep, Pak: <An, Ap,
As, Bh, Dl, Go, Hr, Jk, Kl, Kl, Mn, Mp, Or, Pj, Rj, Tn,
Up, Wb. 0-1800 m.

Pontederia: 4 species: tropical to warm America, natu-
ralized in the Old World
Pontederia cordata Linnaeus: Fig. 339

Stems stolouiferous or rhizomatous, floating, creep-
ing or ascending, 30-80 (-100) cm tall. Leaves sub-
merged, floating or emergent, linear or differentiated
into petiole and blade; blade elliptical to ovate or sagit-
tate with rounded lobes, up to 25 cm long, up to 6 cm
wide (2-3 times as long as wide). Inflorescence a spike;
spathes dissimilar, the lower leaf-like, the upper scale-

ftc- 339. Ptmtederia cordata: a, sterile plant (1 cm); b. inflores-
cence (1 cm); c, fruit (2 mm); d, longitudinal section of a
mid-styledflower(5mm).

like; spikes up to 15 cm long. Perianth hairy, ± 12 cm
long, lower half tubular, 2-lipped above, 6-lobed, the
3 abaxial lobes partly united, the 2 adaxial ones sube-
qual and free, blue to purple or whitish, often with a
yellow fleck on the adaxial lobe. Stamens 6 at 2 levels;
filaments with glandular hairs; anthers subequal,
dorsifixed. Fruit a 1-seeded amhocarp (nut sur-
rounded by a hardened perianth tube), with wing-like
ridges.

Perennial. Mostly found in shallow water, often gre-
garious, sometimes in brackish conditions. The juve-
niles are submerged; the adults are emergent. The
flowers tristylic; pollinated by insects. The disseminules
are winged nuts; dispersed by water and probably also
by adhesion to animals. Cultivated for ornament.
Lowden, R. M. A revision of the genus Pontederia.
Rhodora 75: 426-487 (1973); Price, S. D. and Barrett,
S. C. H. The function and adaptive significance of
tristyly in Pontederia cordata. Biological Journal of the
Linnean Society 21: 315-329 (1984).

|Ten/Hyp}. Atlantic N America to northern
S America, naturalized in Europe, Australia and India:
<Ind: <Mh 1986.

POTAMOGETONACEAE [excl. RUPPIACEAE]:
2 genera
Potamogeton: 80-90 species and ± 40 hybrids: cos-
mopolitan

Stems usually elongate, flexible, submerged or
floating or stoloniferous and creeping, often develop-
ing specialized tuber-like buds (turions). Leaves distic-
hous, alternate or occasionally some opposite on part
of the shoot, stipulate, often heteromorphic; petioles
present or absent; squamuiae intravaginales present;
stipules free or united with the leaf base, sometimes
sheathing the stem or united at the margins to form a
ligule; submerged leaves thin, translucent, capillary or
linear or with broadened, sessile or petiolate blades;
floating leaves often lacking, the blades leathery,
opaque, narrowly to broadly elliptical-oblong. Flowers
4-merous, in terminal spikes. Perianth of 4, bract-like,
clawed scales inserted opposite each stamen (the peri-
anth is often considered to be an outgrowth of the
stamen). Stamens 4, united with the perianth at the
base; anthers sessile. Ovary superior, of 4, free or partly
united carpels; style 1, short. Fruit a drupelet with
fleshy exocarp and bony endocarp.

Perennial or sometimes annual. Found in a wide
variety of aquatic habitats, totally submerged or with
floating leaves, some temporarily emergent. Occasion-
ally it grows in brackish water. Pollination by wind, epi-
hydrophilous or some hypo hydrophilous (submerged
autogamy). The disseminules are drupelets with fleshy
exocarp and woody endocarp, dispersed by waterfowl
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and also by water, Some species develop mrioiw in con-
ditions poor for growth. Most species are very important
for wildlife both as food and. as refuge. Some species are
reported to be a nuisance in ditches and canals; some
are cultivated for decoration. Potamogtton spec.ies are fre-
quently wrongly named in some Floras; this account
must be considered to be provisional as I h;ivc not seen
sufficient herbarium material from India.

Y xrlndttl: the following aquatic species are found in
the Himalayas but do not extend southwards iiuo
India: Potatnagetan alpimts Balbis; P. berchtoldii Kieber;
I*, distinctm A, Bennett; P. Jiliformis I'ersoon;
P. gmmineus Linnaeus; P. lucern Linnaeus; P. natam
Linnaeus P. pusillus Linnaeus.

I. Ijeas'es tUifartn; the leaf sheaths when young
wrapped around the stem; peduncles long and
flexible, usually Moaring; flowering spikes interrupted.
wiih up to f> pairs or whorls of flowers P- pectinaha
1. leaves Jlai; leaf sheaths absent or if present in en not
wrapped around the stem; peduncles rigid, usually
held above ihe water surface; the flowering spikes con-
tinuous densely covered in Howcrs

2. Blades of suhmcrged leaves clasping the stem
(ampk'xiraul) at the base, sessile; floating kaves
lacking

3. Leaf margins clearly serrate (teeth visible with
the naked eye) and wavy; leaves parallel-sided for
most of their len^ih; beat of the frail ± 2 mm long;
flowering spikes not more than 2 cm long

P>. Crispin
3. Leaf margins entire or minutely serrale {teeth
not visible wiLh the naked eye) and flat; leaves
lanceolate to ovate, not parallel-sided for most of
their length; beak of the (ruit not mote than 1 mm
long: flowering spikes usually more than 2 cm long

I1, perfoiiaim
2- Blades of submerged leaves gradually narrowed ,ti
(he bar*-, uru-i i husping die su-ni. peiiokttc or sessile;
Iliiating leaves present or alm-nr

4- Subniei'ged leave* terminating in a shaip-pointed
mucro or elongate apjK-ndage; floating leaves
lacking P. malaianus
4. Submenjed leaves rounded or acute ai the apex,
not terminating in n mucro or appendage; floating
leaves nsuallv preset] i at time of flowering

5. Blades ol submerged leaves lanceolate (not
partlleE-sided); hlade* of floating leaves 3—10 (-20)
cm long, with the petiole longer than the blade

P. nodosus
5, Blades of submerged leaves linear (parallel*
Bided for most of their length): hlades of floating
leaves 1—1 cm long, with the petiole shorter than
the blade f*. octandrus

Potamogrton crisptts 1 .innneus; Fig. 340
Stolons nol more iliati '2 mm thick, much branched,

reddish, lying Hat just below the surface of the sub-
strate, often developing turions (tubers) ai the UPS-
Stems 10-70 (-200) cm long, .somewhat flatiened and
angular, usually branched, reddish. Stipules very iWOi
deciduous, -1-15 mm long; submerged leaves translu-
cent, linear with almost parallel sides f5-10 lime5 a*
long a» wide). (1-) 4-6 (-10) cm long. &*) ^ l 0

(-15) mm wide, the margins serrate (leelh j«si visib«-
E0 the naked eye) and ocuaSv wavy, rounded or some-
Lime* acute at the tips, rounded at the base, 3* or

5*veined, midrib prominent; floating leaves ab
Peel unties rigid, erect, emergent, up to 10 cm long.
Spikes with 2-10 [lowers, dense, rarely more than 2 tin
t<mg- Drupelets globose, usually united below. 5-6 n'"1

long iiu-hiding the ± 2 mm long Carved beak
Submerged perennial. It is found in still and

water and shows a preference for eutrophic <otiditionS-
Often gregarious, largo populations may constitute a
serious hazard. It is someiimes fVnind in ieinporai>
pools where it survives the dry period as t
tubers.

FIG. MO, I'otnmogrton i w / « . : a. flower viewed from

.ind fumi above (1 mm); b, 1 lowering si loot (*2 cm>-

iuntiw c, tloweiiiiK ritOOt (2 a n ) ; <i, leal (I cm) h

st(!l"

ol tuitr^in and cicres ntncj* (inset); e, fruit (1.
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IVk|. Temperate to tropical Kurape, Africa. Asia,

Australia and N America: Ban, Bhit, Ind, Nep, Pak: As.
fc/t, DJ, Go. [k, Mli, Ma, Mp. Or. Rj. Tn, Up, Wb.

malaianut Mique.1 \f*. utiicronntut
sl non Scbnder ex Sondcr|: Fig, 340

Stolons creeping, iparsdy branched. Stems up (o
* m or more long, toternotiea 3-ti rm long, terete*
Sparsely branched Submerged leaves present M time of
flowering, distinctly pi-tiohtc: petioles 0.5-3 cm long;
stipules \<?iy thin, antpiexU^ttiK 3.5-3.5 ait iong, usun!!\
Persisting; leaf blades translucent, green or brownish,
H»ltl«ns^lijp[jca|t C2-) 6-12 cm long, 1.5-2.5 cm wide.
Hi>h 7-1,3 nerves, r he.- innermost nerve pair forking from
tfie midrib a< about ihe middle, the margins milHJItely
ferrate (teeth not visible to ihe naked cfe) and Dai (M
'numiffy undulate, narrowed or cnoCatC ^< ilir base, at
•fit lip terminating in « rnucio or elongate app:ndage
UP to ± 1 cm long; Hosting leaves absent. Peduncles
'"'gitl. erect, txaergeau up to HJ nil lony. Spikes Hums-
lowered. dt-ns<-, 2-5 cm long, elongating in fruit.
WiqpMdeti Bhnfist globose. Wceeted, the ccntrtcl ked
forger, ± 3 mm long, die Iwak + 1 mm long,

Prrennial In lakes and ponds in vma i? m nr more

IVli}. \Varm to tropical Asia, jjorliaps also Caribbean:
I : Bb, MM.

nodoius Poire! [P. fiuitant Roth, P. indicus
noo Roth]: *%. 841

Stolons rhi/onuiious, robust, creeping, yellovrish-wliitr.
i up io 2 m long, terete, nodes oftnn swollen, simplt;

bJimcbed. Stipules thin up to 6 an long; submerged
iaHy preseni at time of (lowering, translucent.

Janceol,Tte, &-20 (-.W) cm long. 2-3 cm wide (the lower
<men usually smaller ami wider), the uiiirym* entire ami
[lat, acute at the lips, cuneaic at tlie base and running

a distinct petioli-, ini»nv-\tiiifd; floating kaves
i. raihfr Itraiiicry; thijk green io reditiaii-

omue to e Ionian.* lanceoliiie. 5-10 (-20i cm long,
'rn wide, the margins truiiier and (Int. acute at the
JuiioVd ;t[ (Jie base and running iota a distinct

lJ«-tiole 5-12 (-25) cm long, many-veined; sonic leaves
''Utirmediatf between the submeiged and floating ones
'dually devdop. PcduiKk-s rigid, ercctv enit-rgeni, up to
'2 cm long. Spikt-s luany-Jlowcred, dense, 3-4 (-5) cm

nnipelcfc shurplv fceetedi '2-M* (-1) mm long: the
Irss than 1 mm long.

Perennial. l.!sually found in flowing water imd ^1
'̂ K a prtfOvttct for etttrapbtc renditions bul also j
irig in hikes where K may buiki tip large populations,

l^ph/IVit)!. Warm and tropical regions of the
*'.rJd Ban, fiuf, Ce\\ hid, Ncp, Pah An, Ap, Bh, Cot
t fP- Kl. Kt. Mh. Mt,, Mp. <>i. ttj. Sk, Tn. Wb. ?-30(M> m.

FIG. 341, PtttauwgrUm

b, fn»i( U-S mm). P.
d. frail (1 mm}.

nodosus; a,
of(«nrfruj; <;

1luwvrini>

. flowering
(2 mm);

ihoot <1 cm):

Potamogetpn oetaitdrus Poirt-t [p, javanicas Hasskari]:
%

1 jke /J. Bddonu but generally smaller and more deli-
cate; iMitjinergcd and floating leaves clearly dtstinci
from each oih«r without any iauome^iate ones, both
kinds someiiuurs arising siflt by side in the HIDE
duster; submerged leaves linear, 3-6 cm long1,
3-10 mm wide; floating leaf blades lanceolate, (J-)
1.5-3,5 (-4) cm long, 0.S-8 mm wide; (he petiole
shorter than I lit- bJatJj.v pedancJc 1-2 cm t&tig;
utftotevcence 1-1.5 cm long; drupelets ± 2 mm long,
3 k d d t the central ket-t obscurely toothed.

Subjnerged aqttutfi- with iToating leaves
found in fresh and brackish water, ll may lie covered
by the (rde.

EJEph/(VIt)i. Tropical Africa. Ama and Atuiralia:
Ban. Ind. Nep. Pak?: Hp, Jk^ Kl, Mg. Mp. Sk,
0~ 1000 m.

Potamogeton pectiriaius Unuaeus: Fig, 3
StdldlU uoi more than l."> mm thick, much

branched, whitish. tomoUmeS developing swollen
turions. Stems (2-) 10-100 (-400) cm long, almost
terete, ± J mm thick, usually repeatedly branched.
Stipules arising from the Icafshcaihs. transpHrcnl, up
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to I cm long; leaf sheaths wrapped around the slum,
(-0.5) 2-5 (-6) long, 0.3-3 (-*) mm wide; submerged
leaves filiform, (2-) 5-15 (-30) cm long, usually + cir-
Ctijfer in transverse section but sometimes flattened,
tapering to fine point ai the tips, 3-vcinc<l bin only tin-
midrib prominent. thus appearing 1-veined; floating
leaves iibwnt. Peduncle* flaccid, flexible, floating, tip
lo 25 cm long. Spikes interrupted with up to 5 pairs or
whorls of flowers. Drupelets a^m metrically ovoid,
2.5-4 (-5i mm long, 2-3 mm in diameter, the beak
less than 1 mm long.

Perennial, persisting through unfavourable periods
as turjons or drupelets, It is found in still and flowing
water in a very wide spectrum of aquatic habitats. It is
mostly in nutrient-rich water. It is an important
food plant for wildlife but is also Considered tO be an
undesirable p)ant in small irrigation canals and
ditches

(Vit). Almost cosmopolitan: Ban. Cey. Ind, Nep. Pak:
Bh, Dl, Gj. Hp. Kt. Mh. Mp, Or, Rj, Tn'

Ptitamogettm perfoHatiu Linnaeus: Fig. 342
Stolon* rhi/oinatous, robust, creeping, sparse! v

branched. Stems up to + (> m long hut usually [tnt

terete, usually branched above. Stipules very thin.

membranous, deciduous, 1-2 cm long;
leaves present ar time of flowering, sessile, translucent,
pale green, dongate-owue to lanceolate. 6-(2 cm lR
3.5-6 on wide, rounded to cordate ai the base,
lobt's clasping the stem (amplexjcaul). 5-7 {-10)
midrih prominfnl, the margins mi nuteJy serrate
Dot visihlc to the naked eye) and n=it. the tips acute to
rounded; floating leaves absent. Peduncles rigid, creel,
emergent. 2-5 (-6) cm long. Spikes inanv-llowered,
dense, up to 3 cm long, elongating in fruit. DrupeteU
nbovoid, hliuuly keeled, up to 3 mm long, the b*-ak
1 mm long.

Perennial. Usually in 0,5-6 m deep, pt-rmatient.
rather nutrient-rich! still or slowlv flowing water. In
lakes it often form* large stands in the deepidbttlSM"
/one. An important plant for wildlite but sometimes
regarded as a weed in irrigation canals.

IVil}. Almost cosmopolitan; Ind, Pak: Hp. K.L, Mh-
Mp, Rj,Tn, Up.

RANUNCULACEAE: 48genera
Excluded; Cattha is found in the Himalayas but does
not extend southwards to Peninsular India; the
ing species have been recorded: C. alba Jacquin
Camlwssedes; C.govaniana Wallirh ex Rovle h
no more than a synonym of C palwtns); C
i.iiinaeu*; C. palushis var. himalensis U>-
Mnkerjo<j; C, scaposa}. D. Hooker el Thomson,

Rmttmcutus [Batrachittm]: 400 species: costnopolii'i11

most in temperate climates
Excluded: the following aquatic and wetland speck

are found in ihc Himalayas but do not extend soul!'
tiltO India: Ranunculus cmuricattts Majeed: I < J ;

fLftavidut (HwwIeJ-Masi/ctu) C. n. K. Cook; R- y
boreus R(tttbt>ll; R. lingua IJnnaeiis; R. natans C. \-
Meyer; R. rimii Uiggt-r [ Batrachmm trichofMHw*1 'b

Tionii (Lagger) C. D. K. Ci«>kJ; R. sphaen
Boissier et Blanche [Batmchiuvi rhipiphyllum
yfifieraifHmitum (BOISJKT et Blanche) G D. K-
R- trichophyllus Chaix [/(. aquatil'ti aucL. Ind..
Linnaeu*. R. trichophyllus suhsp. gtatxr fl
11 Mara, liatrarhium paucistamineum (Tat
F. Schultz, B. dwurtii [¥. Schtilw) van den Bosch).

Ranunculus acetenttus Linnaeus: Fig. 343
Stems erect, (10-) 15-45 <-l(H» cm tall, furrowed.

hollow, usually branched Basal leaves in a ro$c"e'
Hooting or emergent; petioles S-25 cm long, with wi
sheaths; blade* kidm-vstuped in outline simp

ong M0 cm wide W l d th lat

Hooting
haths; ade* ki

cm long, M0 outline, >n»f
, the laieral lobe*
margin
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S lanceolate tobes above. Inflorescence cymose but
(lowers appearing solitary and opfKMMcl to leaf-like
bracts. Flowers hisesual, radially symmetrical; pedicels
I'tangaiing fa fruit Sepals 5. yefltMV&fe-glfcen, <»««•,
0 - ) 4-6 mm long, underside hiiiry, at amhesis
reflcxed, deciduous in frviit. Petals (morphologii ully
nectar-leaves, often called honey-leaves) 5, broadly
elliptical to narrowly ovate, 2-4 (-5) mm long, usually
shorter than the sepuh. pate jWlow. Stamens tnuner-

ous. Receptadc aL anthesis )-2mm long, becoming
2.5-9 mm long in Bruit Qttpel* numerous, superior,
free. Fruit a head of (40-) 70-100 (-300) 1-seeded
nutlets. Nmlcts oral, 0.8-1 mm in diameter, the i&ea
smooth or JaieralJy wriiMcd, glabroiis; style persistent
and somewhat beak-1 ike, 0.1-0.2 mm long.

Annual <>r sometimes biennial. In seasonally inun-
dated places, marshes and along [lit edges of ponds,
streams and rivers. It tolcOfi&t brackish water.
Pollinated hy insects or autogamous. The diss«*mmules
iire timletx, difiperscd by water, in mud nr petbtpt ;il>u
by animals. It comairis protanemonin which may
poison livt'snj<k.

IG or biennial Ten/Ephf.. Almost cosmopolitan.
probably native in Etnusin; Bun. tnd, Nep, Pak: As, Dl,

J t . Mp, Pj. Rj, Up. Wb.

RU B1 AC E A8; 6»7 genera

Trees, shmbs, lianas or herbs. Leaves opposite or
Whorled; sdpntea bites1* or intrapetirjlar; blades simple.
usua((y entire, rnfJorcscences ustiatfv cyniosc, panitin
laic or in heads or (lowers solitary. Flowers bfccxua],
radially sjinmetrical. Sepals 3- to 5-1 obed. Petals united
he low, %• io 5-lolwrd. Stamens as many as and alteiiuu-
ing with ihe petal lohes. Ch'ary inferior, fused to and
imbedded within the bamtl pi of the sepals; carpels
(1) 2 (—); ovules I—*. Fruits berries, drupes, dehis-
cent or iiideiiisct-rtl capsules or of 2 tncrirarps.

There is considerable generiL- <imin*ion in thti

family. On a worldwide basis the genera Htdyods and
rt//Jtno//?jw/j// run into each other, hi India, however,
they seem to be well separated. The wetland species of
India, small berlw tviih ihiti-wallrd capsules, ai'e placed
in cbf genus Oidmlnndia*

Excluded: ivc-dntid species not extending south of
Lhc Himalayas: GaliumpatuxtreI Jnnatuis.

following gr(»w in wel <>r rJanip places but do not
cjtialify as wetland plants; others are weedy

annuals t)i;u may grow in places where wntcr stood
during the monsoon bui has dried out (in the dry
*easori they replace the wetland'species in this kind of
habitat): KuhauHa aspcra {lleynv ex Rolh) Brcmekaxiip
[OMrttiavrfia (tifrra (Heyne ex Roth) A. P. det^n<lo!lc];
K. gracilis (WalBcb) A. P, de Candollc | Hedyotis gradlu

Wallich, hi. %tridn Wallich non Smith]: K. retrona Boise;
Hetty-nth hirsuta Linnaeus fil. \H, japonic/I Miquel,
H. thutleyina], D. Fiookcr ex Wight el Amott, H. itipu-

Inta R. Brown ex J. I). Hooker); / / . pinifoiia Wallich;
iadica (A. P. de Candolle) W. H. Lewh

y affini* Wight e( Ainutt. If. Usckcnrtultitina

WaJIkh ex Wight tt ArnotlJ; N. numtnularia (Amott)
J. D. Efdofcetf *'?O>\\ N. wyphyita (G. Don} W. H. [A*wis:
• ?Inrt; Spermacoce hispida Unnaeus (Bamma artiatlam

(Unnaeus fil.) K. H. Williams]; 5. pusiUa (Wallich)
A. P. de CancKtllc [Bigrlimtia lasiofarpa Wight et Aniou,
B. TVxtMf%J>iana Wight el Aniott; B. kianii Wight ct
Arnolt, Barrrria itrielaawci- hid., turn l.iim;tcus

f i t . 54S. /(«riii#eulm ueitnatwi: a, (lowering jjlaiM (2 cm);
b- fruitriiR head (2 mm): t, nutlet (0.5 mm). /JmiWiu
d. (towering aho,,i (1 cm); c. (l<™cr (2 mm).

1. Stipules entire; flowering nodes alternating with
[ ] <iwe r Iris o n e s Dcntrita

1. Stipules lobed or fnnbriate; llowering mn\vs nut

alternating wiU] flowerless ones, niost &od£9 bearing

flowers Oldenlandia

Dentetia ± 10 species: Indinnalaysia and Australia
Dentella rtp&w (linoacits) J. R- et J. G. A. Forster
[D. serpyllifolia Wallich ex Oraib. Oidtntandia refum

Uniiaeus]:Fig. M'\

SteflOi creeping, rooting, inut Ii blanched, cushion-
forming. I .eaves distichous in «pp<jsiie pairs, ^thorily
petiolatc at base of ihoot, sessile above; stipules inter-
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petiolar, united below, transparent, entire, with few
hairs; petiole 2-4 mm long; blades elliptical-oblong to
oblong-obovate to rhomboid, 4-10 mm long, 2-5 mm
wide, 1-nerved, base cuneate, apex acute to attenuate.
Flowering nodes alternating with flowerless ones.
Flowers solitary in the axils of leaf-like bracts or in
branch axils, subsessile; pedicel 0.3-2 mm long. Sepal
tube 5-ribbed, 2-3 mm long, glabrous or hairy; lobes 5,
equal, valvate, narrowly triangular, ± 2 mm long,
acute-acuminate. Petals funnel-shaped, 5-15 mm long,
with club-shaped hairs inside; lobes 5, usually some-
what unequal, white with a purplish spot at the base,
± 4.5 mm long, membranous, subacute. Stamens 5,
included within the petals, attached near to the base of
the tube; filaments up to 0.5 mm long; anthers ± 1 mm
long. Capsule 2-locular, indehiscent, subglobose,
3-4 mm in diameter, densely hairy with white some-
what swollen hairs or glabrous, crowned by the persis-
tent sepals. Seeds ± 0.5 mm long, angular, dark brown,
with a reticulate surface pattern.

Annual or perhaps sometimes perennial. Delicate
herb forming dense mats. Creeping on drying out mud
around pools and in rice fields, river banks and in
marshy places. It flowers the whole year with a peak in
winter. The disseminules are probably capsules that
break up later. Plants with glabrous capsules are some-
times recognized as a distinct species called Dentella ser-
pyllifolia.

{O (©)? Hel}. S and SE Asia, Australia and Polynesia:
Ban, Bur, Cey, Ind: <An, Ap, Bh, Gj, Go, Kl, Kt, Lk,
Mh, Mp, Or, Rj, Tn, Tp, Up, Wb.

Oldenlandia [excluded from Hedyotis] ± 150 species
(including Hedyotis 300-480 species): pan tropics

Annual or perennial herbs. Leaves decussate; stip-
ules develop between the leaf pairs, united below into
a sheath, with triangular lobes above, margins usually
nmbriate; leaf blades entire, sessile or shortly petiolate.
Bracts leaf-like, scale-like or united below into a
sheath. Flowers in cymes, pairs or solitary in axils.
Sepals 4-lobed, usually persisting in fruit. Petals
4-lobed. Stamens 4, attached to the petal tube. Disk
ring-like. Ovary globose or nearly so, 2-locular; style
filiform; stigmas 2, linear. Fruit a capsule, thin-walled,
opening above the sepal lobes by 2 valves. Seeds 2 to
numerous.

Except for changing the generic name, I have
accepted the treatment of Sivarajan, V. V. and Biju,
S. D. Taxonomic and nomenclatural notes on the
Hedyotis corymbosa-diffusa complex (Rubiaceae) in
India. Taxon 39(4): 665-674 (1990) but am not con-
vinced the treatment is correct; see also Halford, D. A.
Review of the genus Oldenlandia I,, and related geneYa
in Australia. Austrobaileya 3(4): 683-722 (1992).

Excluded: species sometimes found moist or damp
places but not wetland plants: Oldenlandia ajfinis
(Roemer et Schultes) A. P. de Candolle [Hedyotis ajfinis
Roemer et Schultes, H. dichotoma auct. Ind., non
Heyne ex Roth]: *Ind; O. auriculata (Linnaeus)
Schumacher [Hedyotis auricularia Linnaeus]; O. biflora
Linnaeus [O. paniculata auct. Ind., non Linnaeus,
Oldenlandia biflora sensu Roxburgh, non Linnaeus;
Hedyotis biflora (Linnaeus) Lamarck, H. racemosa
Lamarck]; O. erecta (K. S. Manilal et V. V. Sivarajan)
ined. [Hedyotis erecta K. S. Manilal et V. V. Sivarajan,
H. corymbosa var. Unearis sensu Duatta, non O. lineans
A. P. de Candolle]; O. herbacea (Linnaeus) Roxburgh
[ O. heynei G. Don, Hedyotis herbacea Linnaeus]; 0. nitida
(Wight et Arnott) Gamble [Hedyotis nitida Wight et
Arnott, H. glabella R. Brown ex Beddome]: •Cey.
• Ind; O. pumila (Linnaeus fil.) A. P. de Candolle
[O. crystallina Roxburgh,Hedyotis pumila Linnaeus fil-];

0. trinervia Retzius [Hedyotis trinervia (Retzius) Roemer
et Schultes]: *?Ind.

1. Stems 4-angled or 4-winged; petals with a ring of
hairs at the throat; capsules spreading or erect

O. corymbosa
1. Stems terete or longitudinally ribbed but never
4-angled or 4-winged; petals glabrous, without a ring of
hairs; at least some capsules nodding

2. Stems, peduncles and pedicels glabrous, without
short bristle-like hairs; flowers not more than 2 in a
cyme 0. brachypodo

2. Stems, peduncles and pedicels with short bristle-
like hairs; at least some flowers in 3- or more-
flowered cymes O. ' *B

Oldenlandia brachypoda A. P. de Candolle [O. diffuse
auct. Ind., pro parte, non Willdenow, H. brachypoda
(A. P. de Candolle) V. V. Sivarajan et S. D. Bijul:

Fig. 344
Stems floating, prostrate or erect, often rooting at

nodes, branched, glabrous, terete, smooth or longitudi-
nally ribbed but never 4-angled or 4-ribbed, 10~45

(-200) cm long. Leaf blades sessile, linear or linear-
lanceolate, 1-3 (-5) cm long, 1-5 mm wide, base nar-
rowed, margin usually inrolled, apex acute to apiculate-
Flowers solitary, 2 at a node or in 2-flowered cymes;
peduncles up to ± 5 mm long; pedicels 0-1 (-3) mlT1

long at anthesis sometimes elongating later. Sepal tube
1-1.3 mm long, usually glabrous; lobes 4, equal, narrowly
triangular, much shorter than the petal tube, often
spreading in bud, 1-1.3 mm long in fruit, ciliate, acute
or acuminate. Petal tube 1.25-2.5 mm long, glabrous;
lobes 4, triangular, white or purplish, glabrous at the
throat. Stamens 4, attached towards the top of the wDe>
anthers ±0,25 mm long. Capsule mostly nodding-
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globose to ovoid, somewhat comprcwd. 2-3 mm long.
2-S mm wide, cmwn of capsule hardly raised, opening
by slits which enlarge into a poiv. Seeds numerous, irreg-
ularly angular, ±0.3 mm long, brown, airfare reticulate.

Annual. Weed in fcrigalttl ft**!*. K'ttiporarily inun-
dated places and marshes. It sometime! grows in water
1 m or more deep. Tlic submerged sicms are usually
leafless, li is iiM-d locally in medicine.

«©)? Heif. Warm and tropical Asia, nauiralizetljn
America: Ban, Bhu. Ccy? Ind, Nep: An, Ap, Ar, As, Bh.
Kl. Ki, U? MK. Mn. Or, Sk. Tn, Tp. L>. Wb.

cerymbiua UnnaoUS [O aI«i»/(j/Jrt C. Don,
O. ctyi/fori, A. P. de DmdoBc, /•JWytfu aaytahasa
iUnnwns) J.tmutrck. H. dp*** Boemer ci SchUltW,
W. inh»rmnl,a Wight el ArnortJ: Fig- 344

Stems prostrate with amending branches. <kmgM,
4-ribbed or twinged, usually branched from the basr.
0.5~) 5-30 (-60) cm long. Leaf blades sessile, linear
to narrowiv elliptical, (0.6-) 1-8 (-5) o« long- (°-*->

. 14*. (MtnkniiM btarht}*>d<t • *, flwwtrrtng OlOOl 0 "">

tranwerac »C«KUI of stem fiiwct): b, fruinvitli longhadi-
(inset) ( IJ mm), d emymbattti C BTO tl

,irir <l mm): d. Bmwatag *h.x.L (I <-̂
tection *jf ttcm (hwd); ft Iruit wiih lunpi

(m»el) (l.S mtii^. ft rf^w«: f. «™ petal* viewed
inside (fl.fi tnm); ^ fniii f l J mm); b, nuwcring «hc«>t (1 cm)

i Lransvenc iwctioit ofsrtm (in-set h

(-7) mm »vid«\ glabrous, baic narrowed, margin
usually inrollcd, apex acute lo apiculate. Howprs
homostylolls, mn.st.ly in pedunculate, umbcHtkc,
t drymbs. of 5-8 flowers at a node, rarely in peduncu-
late pairs or solitary-, pe<lunc!<-s (0-) 4-8 (-20) mm
long; pedicels 1-7 (-20) mm long, very slender. Stpal
lube siibgtobosc, ± 1 nun in diameter lobes 4 (.">),
equal, triangular, shorter ihan the petal tubt\
0.5-2 mm long in liim. gr<ex^ margin briiitly, acute or
acuminate Petal tube cylindrical, 0.5-1 (-3.5) mm
long; lobes 4 (5), elliptical or ovate, 0.5-2 mm long,
white, pale purple or pale pink, with a ling of ratln-r
long silky hairs at the throat. Stamens 4 (5), inserted ai
the base of iht- petal tube; BJamenu 0.2-0.5 mm long;
anthrrs dark blue, ± 0.4 mm long, included in the
petal tul>t, Style and stigina shorter than ihr Kpalft.
Capsile exetitf subglobosc to obovoid, roundish in
transverse seclion, somewhat flattened, 1.2-:̂  mm long,
1-3.5 mm wide, crown at' capsule- slightly raised,
opening by siits whidi t-nt.irge into a port. Seeds
numerous, obconic, law rally compressed, irregularly
angular, ± 0.3 mm l«>nĵ  liK^1 hrown. surface reticulate.

AntUJal. A COHUfton and widespread weedy plant,
not con lined to wetlands hut frequently found in rice
fields, flooded lake short-is, pools on laierite and other
scasQually inunduteti places, wimrtimes even in
flowing water. Ii is very variable in form and some vari-
eties have been described.

|O HelJ. Tropical Afrka, S and SE Asia, probably nat*
unfixed in tropical America and Australia: Ban/ Cey.
Ind, Nep. Pnk: Ap, As, Bh, Go, Kl, Kl. l-k. Mh, Mpt Or,
Pj. Rj, Tn. Tp, Up. 0-24O0 m.

OMetittmdia diffiisa (WUIdenOW) Roxburgh [ O. pseudoco-

tfmbain (,R C. Bakhui/en van den Brink) C R- Babu,
Htdyolis dijfitsa Wilkk'now, H. ramoiissima S. Kin/j:

Ftg.344
Stems floaiin(r. prostrate or erect, often rooting at

nodes, branched, With small bristle-like hairs, terete.
smooth or longitudinally ribbed but never 4-angU'd or
4-ri!.ilx:i:i. 8-10 [-4&) OB long or in water I m or more
long- Leaf blades sessile, linear-lantrnlati.'. 1-3 (-5) cm
long, 2-5 mm wide, base narrowed, margin usually
tnrollfd, apeit acute lo apitulaie. Flowers very rarely
solitary, sometimes 2 at a node, usually in axillary 3- to
7-flowered cymes; peduncles tip to ±1.5 cm long;
pr-diccU 0 .^2 (-S) mm long at anthesis sometime*
elongating laicr. Sepal mbc ± 2 mm long. USttaUj
glabrous; lobes 4 (5), equal, narrowly triangular,
shone-1 I ban the petal tube, WJt mm long in fruii.
ciliaie, aculc or acuminate. Petal tube 0.9-1.3 nun
long, gbbrotw; IOLK-K 4 (5). triangular, white or pur-
push, glabrous ai the throat. Stamens 4, attached
towards the top of ihe uilw; artlht-rs ±0.25 mm long.
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Capsule usually nodding, subglobo&e, somewhat
Rattened, 2-3 mm long, 2-3 mm wide, crown of
capsule distinctly raised, opening by slits which enlar^r
into a pore. Seeds numerous, irregularly angular,
+ 0.3 mm long, brown, surface re lieu late.

A mm ill OT perhap* ai*o perennial in wet placet, A
weedy plant l>y no means confined to wetlands but
common in rice fields and temporary pools.

U0)? Hell. Tropical and suhtrnpical Asia: Ban, Bur,
Cof, tnd: An, As, Go. Kl. Kt. Mg? Rj. Tn. Tp. Up. \M».
(J-fMKJ m.

Kl'PPlACEAfi excluded from POTAMOGET-
ONA.CEA& I geatti
Huppta, 1-10 spedes: almost cosmopolitan
Rtippia maritime I. in n ants sensu la to [ft. msidlata
KtJth, including It tfarhot& (Pelagna) Grande, R mtir-
itima subsp. spiralis (Linnaeus ex Dumoriier) Symc]:
Fig, 345

Roots 1 or 2 at nodes. Stolons elongate often devel-
oping bulbil-like ttirions. Stems submerged, slender,
very sfion or up to ± U in long, [-eaves ai tern ale or
sulmpposiie, Joowly sheathed at the baK bin without
a ligulc, the blades capillary, 1-nerved, somewhat
toothed at the tip. Inflorescence a short terminal
spite at an the sis, appearing uinhcl-iiki: \n fru.il-
Flowcrs in pairs on slender pednsuclea sdiich M first
are short and surrounded by a spathe-like base of the
subtending leaf; at an thesis ihe peduncles remain
short or elongate; Lhe elongated peduncles some-
times coil after pollination. Perianth vestigial nr
absent. Stamens 2, Fruits (2~) 4-12 (-26), at firsl
sessi\e becoming *talki*ti ai nvatiiitty, millris or dru-
peleis with spongy exocurp.

Perennial or annual. Totally submerged, mostly in
brodSth or alkaline ^'aier. In fresh water the plants
are usually green but brown in br.ukisli water.
Pollinated at the water surface and perhaps also
some-times under water; the pollen grains are isobilat-
eral and curved and of Urn stick together in chains.
The d*«eni in tiles are nuifets or drupelets heavier
thatt \iiiirr, dispersed by waterfowl and also by wau-r.
tt is an impuri:ini f<>ud for wildfowl. It is taxonomi-
cally complex; the tfifficiiltiea are well explained In
Jacobs S. W. L. and Brock, M. A. A revision of [he
genus Ruppia in Australia. Arinatif Boiany M(4):
325-337 {1982). Recent work on DNA sequences by
Les, D, H,t Garvin, Denise, IC and Wimpee, C. F. in
Molecular Phylogenetici and Evolution 2(4): 304-314
(199J?) indkittfs that Hupf/ia is not very closely related
io the Potamogelonaceac. I have seen no adequately
collected material from India. 1 am therefore noi sure
which species are (0 be found; historically all WAS
named R. mnritimn. My illusiraiimt Bhcwi a ptani with

cm), h.Fie, J45. Rupfra rhrhosa: a, ltowerin(; sh<M>t
esccncc (2 mm);c, fruits {t cm).

long spirally wound fruit-bearing stalks which
us u a I ly be called fittppia rinrhosa.

I(O) Vii|. Aliticwi cosnio)H>]itan: Ban, O
rr\. Kl, Mh.Or.Tn.

SCROPHULAR1ACEAE: 222 genera
Herbs, Leapefl opposite or whorletl. Flowers fadi***} '̂
bliatcroDy synimeiriral, whefl bilateral ihen usua!y
2-lipped. Sepals tubular with 3-f> lobes. Stumetis 4,
or rarely 5, staminodes somrrimes presetu: aiit' i r l '
2-loctilar, opening k'tigthwist: or the UM tiles joi" e" *
ihe tip and opening hy 1 continuous stit. Ovary supe-
rior of 2 united carpels with a. horizontal "
OvUkU axfle, Fiutt a capsule. Seecb IIMKIIIV II

with lleshy endosperm.
In ihis t.tiruly it is rliffiiLLli TO draw the lirif

wetland plants and ihose which grow in moist or

Excluded: aquatic or wetland species not eM*.-llfi'tlK
wmtlu oi Itw Uiiiiala\as in ituVui: Graliola gnjfiti1*1 -1*
Hooker; Limosella aquatica I iniiiu-us.
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The following grow in wet or damp places but do
not really qualify as wetland plants; others are weedy
annuals that may grow in places where water stood
during the monsoon but has dried out (in the dry
season they replace the wetland species in this kind of
habitat): Adenosma camphoratum (Vahl) J. D. Hooker:
• Cey; A. indiana (Louretro) Merrill; A. javamca

{Blume) Koorders; A. subrepens (Thwaites) Bentham
ex J. D. Hooker: »Cey, • Ind; Angdonia goyazensis

Bentham [A. salicariifolia auct. Ind., non Humboldt et
Bonpland]; Artanema longifolium (Linnaeus) Vatke;
Legzpia polygonoides {Bentham) Yamazaki [Torema

mucronulata Bentham]; Craterostigma plantagmaeum

Hochstetter; Maztts deUtvayi Bonati; M. pumilus (N. L.
Burman) van Steenis; Mecardonia procumbent (Miller)
Small [Bacopaprowmbens (Miller) Greenman, Lindernia

dianthem Swartz]; Scoparia dulcis Linnaeus [Gratiola

micrantha Nuttall]; Sopubia delphimfolia (Linnaeus)
G. Don; Stemodia viscosa Roxburgh; Sutera dissecta

(Delpino) Walpers; Torenia bicolor Dalzell; T. cyanea

Alston: *Cey; T. fcVitfermOTftesSaldanha: *Ind: KI.

Indeterminate: Bonnaya quinqueloba Blatter et
Hallberg and Bonnayodes Umnophiloides Blatter et
Hallberg — their status and ecology are unknown; the
original descriptions are inadequate. I have not been
able to see any material of these two plants.

I. Petal tube very short, the lobes appearing free, flat
and spreading; abaxial (lower) petal lobe smaller than
the rest; stamens 2, spreading laterally Veronica

*• Petal tube short or long, the lobes not appearing
free; abaxial (lower) petal lobe or lobes not smaller
than the rest; stamens 2, 4 or rarely 5, not spreading
laterally

2. Abaxial filaments (of fertile or sterile stamens)

appendaged {spur-like or elongate), swollen or knee-

like at point of attachment to the petals lindernia

2. Abaxial filaments not appendaged ai the point of

attachment to the petals

3. Sepal lobes 3 or 4
4. Sepal lobes 4, subulate-lanceolate, much longer
than the sepal tube; stigma subcapitate, ± straight;
stamens 2; stems erect or floating Bythophyton

4. Sepal lobes 3, broadly triangular, equal to or
shorter than the sepal tube; stigma broadly
spathulate, entire, curving over the stamens;
stamens 2 or 4; minute; stems creeping

Glossostigma

3. Sepal lobes 5
5. Sepal and petal lobes ciliate {minute herbs)

Microcarpaea

5. Sepal and petal lobes without cilia
6. Sepal tube 5-angled; abaxial petal lip with 2,
hairy patches at the base Mimulus

6. Sepal tube not 5-angled, abaxial petal lip without 2,
hairy patches

7. Sepals enlarged and globose in fruit; stamens 2
(small, creeping herbs) Peplidium

7. Sepals not enlarged in fruit, not globose; stamens
usually more than 2

8. Petal tube not strongly 2-lipped; petal lobes
equal or subequal

9. Anther locules spurred; 1 loculus of each
anther small and empty or aborted; roots orange
(hemiparasitic herbs with entire leaves)

Centranthera

9, Anther locules not spurred; both locules of
each anther fertile or both aborted; roots not
orange (hemiparasitic herbs with entire leaves)

10. Stigmas simple; stamens each with a tuft of
hairs at the base; petal tube long and slender,
5-10 times longer than the petal lobes (hemi-
parasitic annual herbs with leaves or their seg-
ments filiform) Rhampkicarpa

10. Stamens without tufts of hairs at the base;
petal tube not long and slender, rarely more than
5 times longer than the petal lobes Bacopa

8. Petal tube 2-lipped; petal lobes unequal
11. Basal leaves in a rosette with stem leaves much
reduced and scale-like Dopatrium

11. Basal leaves not in a rosette
12. Flowers in terminal or axillary spikes or
racemes Limnophila

12- Flowers solitary or in pairs in leaf axils
13. Anther locules united, parallel Bacopa

13. Anther locules free from each other,
usually divergent Limnophila

Bacopa [Bramia, Herpestis, Mella, Monniera, Moniera

orth. mut. and perhaps Sinobacopd]: ± 70 species: warm
regions of the world, most in America

Herbs sometimes aromatic when bruised. Stems
creeping or erect. Leaves opposite or whorled; blades
sessile. Flowers solitary or in pairs or clusters in the leaf
axils; bracteoles if present just beneath the calyx tube.
Sepal lobes 5, usually unequal. Petal lobes 5, subequal
or 2-lipped, blue, purple or white. Stamens 2-5, all
fertile; anther locules united and parallel. Stigmas 2,
free or united below; capsules loculicidally or septici-
dally dehiscent.

Annual or perennial. Submerged, seasonally sub-
merged or terrestrial. The disseminules are seeds,
some dispersed in mud, some by water, others
unknown. Several species are cultivated for decoration.
Bacopa rotundifolia (Michaux) Wettstein, an American
species, is spreading in Asia but not recorded from
India; it differs from the Indian species in lacking
bracteoles and having obovate to orbicular leaf blades.
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1. Stems (seeping with ascendent or erect brandies.
solid with narrow lacunae; pedicels 5-20 nun long;
sepals glabrous B. mottnieri

1. Stems erect, hollow, with a ring of large lacunae.:
pedicels (W5 mm long; sepals hairy

2. Flower* pedicellate. 1-3 in teafaxOfl B. Jloribunda
2. Flowers sessile, solitary tn loaf axils g, hamilianiana

Bacopafloribunda (K. Brown) Wettsiein: Fig, 346
Stems glabrous, 4-s.idcd. erect, simple or branched

from below. 10-80 (-65) cm tnll, hollow with a ring of
large lacunae. Leaves decussate, sessile or nearly so,
tinear-fanccolatc. 1-3.5 (-7) cm long, 2-5 (-10) mm
wide, margin slightly notched, ;tpex acute. Flowers
pedicellate, I or 2 (3) in leaf axils; bracteoles 2,
tiltiorm, 1,5-2 nun long; pedicels (0.5-} 1-3 (-5) mm
long, hairy. Sepal lobes divided to the base. Imbricate,
membranous, unequal; the outer 2 larger, broadly
oval, obtuse, ± 4 mm long increasing to ± 6 mm in
fruit, 2—4 mm wide; the inner 2 and the median

R e . 346. liacofKi flotibinuln. J,, (lowering *hooi {1 cm);
b. lluucr (2 nifii). B. hnmiUoniann: c, portion of .i himin^
shout 11 cm). H, mmtum: d, flowering ihinii (] cm); r, petal
lube opened (2 mm).

3-4 mm long. Petals while usually with purple veins:
petal lube ±1,5 inni fang; petal lobes weakly 2-lipped;
ihc adaxial lip ± 2.5 mm bog, ± 1.2 mm wide, glabrous:
abaxial lip oblong to spaihulau „ Staswtli 4, all fertile;
filttmecits 2 ± I mm fong, die other 2 ± '2.5 mm long;
an&et locntea united and parallel, + 1.3 nwo long-
Capsuks ellipsoidsivoid io obloD^globose, 8-5 OWB
long, ± 2.5 mm in diameter, 2-or 4-vjJvert, *eptiridnllv
or loculicirtally and septicidally dehiscent^ the piac*111*
i;is nut Nt-parating and nol wingt-d. Seeds prismatiCt
0.6-\ mm long, reticul*ne.

Annual. In wet places, in eke lieldsand nCttn on
sand around drying ponds. U>tat!y frequent and
abundant.

|O Hcl). Old World iropk-s: Cey (not U>unt\
rtscently}, Indb <An, Ck>. KJ. Kt, Rj. Tn.

Bacopa kamiUoniantt (Beiuhnm} Wettstein; Fig. 346
Like H. jfaribunda but stems ± iv.rc.ie: flowers soli

and sessile in Iraf axils; ptrials pink or bluish-pink,
purple Wins; placentas winged and sepur ;iling in

Annu;il. hi wrt ptares.
1© Hei). Old World Lropics: Ban. Ind, Nep: M GJ-

Go. Kl. Kt, Mfj. Mh, Mp. I>j, Rj.

Bacopa mormieri (Linnaeus) Penncll \ttmmin mottnuta
(Linnaeus) Weustein, Monirra atnrifolia Mithaux]:
Fig. 346

Strjns creeping witli uotudeat or errtt bmtn:he*.
5-5Dcm long, indisiinttlv -1-sided, solid with nairoW
l.itunac. I raves decussate, sessile or nearly so. «s"al lv

soriiewhai suctulenl. oblong-cuncal*- I" ©bOWf̂
6-20 mm long, 3-1U mm wide, with sunken tfianrlul"
dots, margin entire, apex obtuse. Flowers pedice]U<--
solitan- in leal1 axils; prdkels 5-15 (-20) cm 1"g:

bracteolea 2. linear. *-8 (-H) nan long. S*-pal
divided (O the bate, imbricate, gmnewhal suft
glabrous, pimcuite, unequal; the outer 2 larger,
6~Sinia l«mg. %^\ mm wide: the inner 2 lint\4r-l;tu*"('°"
late, 5-6 mm long. 0.7-1.5 mm wide; tb<- median
1 cjhSong, ±5.5 mm lung, + 2 mm wide. Petals white io
pink or pale violtt. imaUjr ^nili green bands inside il"'
lliroat, ± S torn in diamcici; p<-u) IMIH- ciimpannlatt't

5-9 mm long; petal lobes wbequal or weakly 'J-lippe^
3-5 mm long. Stamens 4, all lenilt-: aiamenis one p»'f

± 1 mm long, ihe «ther pair ±2.5 mm long; • » & «
loculei united and paratlcl.t L5 mm long. CapsuUrs
oblong-gUtbtwe, 3-5 mm long, ± 2.5 mm in diameter.
2- or 4-valved. septkubllv or lwulicidally :ind leptfc*
dally dchiscfiii. Seeds ovriid^>b!ong, QJMI.6 nun I""*!-
reiiculaie btn also longitudinally striaw.

Perennial or poihaps sonirtimes annual. Grcgarioii*
id often lortning den« maw in marshy plates. &*

ka pf ,MK>IS and along sin-arm and ditches. It i
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aurs hrackisli conditions. Frequently found in rice fields
bin rjO] conwUrtii harmlui. It contains hrriapon'm
which h used in medicine as a potent diuretic, caj di;i<
Ionic and tranquillizer. Plants bailed in N&cr arc used
as purgative or akin lotion; also said to Ix.1 a nerve tonic.

J(G>? }M/iWc)/(Hy(i}l Tropics and sitbirapics of
Lhe world: Cey, Ind, Nep. Pak: An, Ap, As, Bh, Dl, Gj,
Oo. KJ, KI. Lfc, Mil, Mp. Or. Pj, Rj, To, Wb.

Probably annual. A poorly known plant; tlie juvt-nik-;
;rrt- sulwuergrd; lhe adtdl.t are «(bmef^ed. pardy emer-
gent and perhaps also temporarily terrestrial. Perhaps
ptillin;iicd by insect but most likely to be autogamous,
The rfiss*minules an- «?M!S; the dispersal is unknown.

10? V«/Hyp/'J>n?j. NE JndJa and Philippines
h Ban:" Ind: MK (Khasi Hills).

pyt: I species
Bytltophytwi indicuntj. D. Hooker: Fig. 547

Stems submerged or emergent, flaccid, up lo ± 8 cm
long. LeftVCJ opposite. subulate-lanceolate, entire.
RtartBrj solitary, shortJy pedkelied, i» feaf axrfs, scW*-
merged flower* deistogamous. Sepal lobes -I. unircil
<n'ly M Lhe base, equal, subulate-lanceolate, much
longer than tin: sepal tube. Ptetal lobes 4, subequat.
•bortei than the tube. Stamens 2, the fiJaincnts very
short, noi appendaged. Style shun, turvtrd; sti^ttia sul>-

rift; Capsule* Aatttoed laterally; broadly oblong,
shoner than the sepals.

Centranthera: 5 or 6 sptcies
Anniink ^'iiit «m;tge roots. Stems prttstntie or erect

Flowers soliian' or in lax spites LMT racemrs; hracicoU-s 2.
oblong. Scpak irregular, shortly 3- to 5-ltibed. Petals pink
to puq)le, the uibe. funnekshaped and curved, t!ie lobes
± equal of weakly 2-lipperl, w<> adaxiai (upper) lobes
inside in bud, Stamfcns 4, included; anthers combinc-eI in
pake* i he locules spnrct-d or [jointed at the base, one
lot tit us of each artlhri MII;III, cmpiy or aboned.

Reported to be rool pai'asilcs on grasses.

rh nf sieni leave* ohloug to ov<!ic-i>blurig: pvials
moie than (5 mm long, the !obes unite or pint

C. mdifri

Ik Blades of stein loaves lin^ur to ti near-filiform; priak
less than 15 mm long, the lobes yelkm

Centranthcra indicu (Linnaeus) Gamble [C, kbtpida
R. Brown, (I. ntfjnlrn^it D. Don, C. frrvcu.yrjbtn$
(k-ntfumj: Fig. 847

Stems prostrate and branched from below or erect,
up to 90 cm bigh, hispid. Leaf blades Missile, oblong to
ovate-oblong, 0;9-3^ cm long. + 3 mm wide, hispid, sd
base truncate, at tip suhacun*. BfOCtS linear to linen-
lanceolate, 4—7 mm long, 1.5—4 mm wide; pedicels
1-2 mm long; bracteoles oblong to ovaie-oblong,
3-3.5 mm long. ± 1 min wide. Sepate ^-Ifl mm tang.
the lobe* lanceolate. Peiais 18-.S] mm long, the lobes
white t« pink. C^apitiiles ovoid, 5-8inm long, 4-5 mm
wide, shorter than the sepal*, Seeds obloiig-cuitcate,
± 1 mm long, striped.

Annual. Not confined to wetland* but often found
in grass-dominated marshes and swampx.

jO Hcl/Tcn>)S iitid SF .-Vsia and Australia: Ban. Bur,
Ccy. Ind, Nep: KJ, Kt. Mh. Pj, Lp.

CrtttranthfTV trvnqtmbarica (Sprengcl) Mrrrill | (*. hum's-

juui Wallich ex Brntham. Tortnia Irpidata Roth]:
nutiftfm; a. flowering nhdtH (5 mm); Fi^. 347

•»- peiai iubu ojK-hed 11 BUB): c. immature capiule and ,«p.iK Steins erert, 6-15 (-20) cm high, often branched from
Onvtn). Ontmrnhfta ifuffo: d. Rowcrhifr plant niih hairs below, glabrous to sparsely hispid. U-af blades ternU: at
omim-d <t cm); c, Qoaei (I cm) wi»h stamen (inset). ha.se of stem oblong to watt'Kjblong. ^long the stem
'• tntnqutteriat: t. fiowcriog p3ad (3 «n^; g. P"8«l n*« HttOU1 to Ijjtear-filiform. S-5S (-80) mm long, 0.5-1.5
opened (2.5 tuitu (-20) mm wide, glabrous to aparw-lv tibtfd, ai base nar-
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rowed, at lip subobiusc. BCactS linear-lanceolate to ovau--
. -1-7 mm nr more long; flowers subsessife;

a 2. linear. 1-1.5 mm long. Sepals 3 (-5) nun
long, inflated, the \oba HllNICUte. Petals 10-11 mm long,
the tube maroon, the lobes yellow. Capsules globose.
± 4 mm long and wid<\ slightly shuner than the sepals.
Seeds oblong eqpetttt, O.fM).i> mm long, reticulate.

AnTiiia), Usually found in rather wet places often
TUMI r«. ibe- sea, in m;u--]n -., U'HMKI pQ&db, :LI<»IÎ  u.itci
courses iiiid in riot fields.

(0 Hel/Ten?J. S and SE Asia: Ban. Ccy, Ind: Bh, Gj,
Go,Kl.Tn.

Dopatrium: 12 species: Old World tropits and sub trop-
ics, naturalized in N America

Stems erect, simple or sonifiima branched below*
iis11ally somewhat succulent, Leaves opposite; ihe basal
leaves ofteti forming a loose rosette; upper leaves
usually Htdwscd and scale-like. Flowers solitary, in ;ixils
of bracts; submerged flowers delstogaxDOus, Sepal
lobt"< 5, equal On auboqusd, longer than the tube. Petal
tube 2-iippcd: lobes 5. white, blue, purple or yellow.
Stamens 4, the 2 adaxial ones fertile with loosely joined
and parallel :intlier ]f»cules, the 2 abaxial onea ttamin-
(Hlial. Stigma almost pel lute with 2 flattened lobes.
Capsules Ifxiilkidnlly debisctnt

Annual. The juveniles are submerged; the adults arc
aabmetged, e merge- ni or temporarily terrestrial,
Pollinated by SzuectS or autogaTiious (stnnoiiines deish
togamous), The disserninuifs are seeds whit h an dis-
persed in mud, perhaps alio by wind and water.

1. Capsules o bo void-oblong, apex acute; pcdtrcl
defined in frail D, nudicault
I. Capsules glolx>st'r apex obtuse; pedicel treti or hori-
zontal in fruit

2. I .ower llmvers ssessile or nearly so; pedicel erect in
fruit; anitncrs unequal; peiuh pink to blue or puxple

D.jattceum
2- Ijov/tti flowers pedicellate; pedicel horizontal in
fruit; anthers equal; petals vioN't to deep blue

D. lobtlioida

Dopatrium junttum ^Koxburgh.) F. l&mUtOS) ex
Befltfaam tb.junmmvt&. muUihba Blalter ei MaH-
bcrgf: Rjf. 348

si. ins 10-35 <—40) cm (all. Blades «| lower leaves
oblong to I.mi i-idate, 4r4B& mill lonfj, 1-7 mm wide,
middle and uppci bsBVet tmn li MIUUIT. Flatten in
deciusatt- pair^, the lower unrs M-wile >» in.nly s*).
tbc upper ones pcti'nellatv; pedicel v<-n slrrtdcr. L5S

(-12) mm bong,efCCi in him. Sepal tubes camp;itnil.ue.
1-1.5 mm long; lobes m-al-btneolaie, 1-1.3 mm long,
obuise. Petals <oi chasmogWDOW 8dWC») pink tci blue

Pixn

IbS. 348. liofminum junttum: a. QcHWling plant {2

l>. tlrmrr in tongitudinal section (I mm): <. miBire &&** '
(annul. I), tiibriioidtn: d. tnOoroMSDiice V2 aa); «•s l i in i<:n*
(1 mm). O. mtdketaic t, Bowoiog plarn lidaa)', K- •ep»b t l l(

ctpsutt (2 mat). Ctaaattigma ttitutjntmi h, Pimerln i

(I aa)\ >. fK-t.i! tube opened ii n m ) ; j ( virasj * i i r i

viewed from TWU «ttcs (J nun |,

or purple; petal tube 3.5-4 mm long; adnxial lip ± * ° t n l

long; abaxial Jip ± 8 mm long, with A white Wptch ;»' **
biue or the middle lobe. Siamcn filaments ± U-5 m n l

long; antbi-rs equal, t 0.5 mm long. t>eartlfd. Gapw*8

broadly ellipsoid to globose, ^—1 mm long :*"d wldc-
Seeds ctincau-K ovoid, n.5 mm long. lotigitudi'i'l|lv

ribbed, u.imvtrsdy mgosebetween tberiba.
Annual. CiciTninaiing under waier. flfiWrtBTtoB ** (

w.Ufi recedes li is often gregarioii5 and locally abun<Jil"1

in post-monsoon [K>ol-S rice lields mid perennially W
jil.u <'s. I In- lower Mowers are usually clewtrtgamoiW-

|O Tenl. Tropical Asia. Aiuiiniiia and (V^uiifc
i .iii/<i1 in N America; Ban. Ccy, lndt Ncp: An. As.
Co.Jk. hi, Ki. Mp. Rj. Tn. Wb.

Dopatrium tabelioides (Relzius) Bent bam: Fig-
Stems uJJ u> Wt nn ull. falillgedi Acuneiime*

arid ihickcnrd t)e!ow. Ijower leaves crowded,
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lanceolate to oblong, 2.5-5.5 cm long, 1-1.7 cm wide,
subacute at apex; stem leaves distant, 0.7-2 cm long,
0.5-0.9 cm wide, those subtending flowers scale-like.
Flowers pedicellate, in decussate pairs; pedicel 7-17 mm
long, horizontal in fruit. Sepal tube ± 1.5 mm long; lobes
oblong, 1.5-2.5 mm long, obtuse. Petals violet to deep
blue; petal tube 4-5 mm long; adaxial lip ± 10 mm long;
abaxial lip ± 6 mm long. Stamen filaments ± 1 mm long;
anthers equal, ± 0.7 mm long, bearded along the
margin. Capsules globose, 1.5-4.5 mm in diameter.
Seeds oblong<uneiform, ± 0.6 mm long, longitudinally
ribbed, transversely rugose between the ribs.

Annual. In shallow water in tanks and flooded rice
fields. Sometimes gregarious. A common but rarely
harmful weed in paddy fields.

|O Ten[. Endemic to southern India and Sn Lanka:

• Cey, •Ind:Kl,Tn.

Dofiatnum nudicaule (Rottler) Bentham [Oratiola

cuneifolia Roxburgh]: Fig. 348
Stems 9-12 (-25) cm tall. Lower leaves obovate-

oblong, 2-7 mm long, 1-3.5 (-5) mm wide, apex
obtuse. Flowers pedicellate, solitary or in d « u s s a l J
pairs; pedicels 7-15 mm long, elongating and deNexed
in fruit; bracts linear-lanceolate, ± 1 mm long. Sepal
tube ± 1 mm long; lobes up to 0.75 mm long acute.
Petals bluish; petal tube 3-4 mm long, dull blue,
adaxial lip ± 3 mm long, 2-lobed, brilliant dark purple-
blue; abaxial lip ± 3 mm long, pale bluish-purple, the
middle lobe with a whitish blotch at the base. Stamen
filaments ± 0.7 mm long; anthers unequal, ± 0.7 mm
long, minutely bearded at the base. Capsules obovoid-
oblong, 3-3.5 mm long, bluntly pointed at the apex.
Seeds irregularly cuneiform, 0.3 mm long, rugulose.

Annual. Locally abundant, in post-monsoon pools

on clayey soil and in rice fields.
{O Ten}. S India, Sri Lanka and Philippines. Cey,

/nd: Tn.

Glossostigma [excluded from Mierocarpaea]: 5 species:
Africa, India, Australia and New Zealand; 1 species in

India
Glossostigma diandrum (Linnaeus) O.
[Mierocarpaeaspathulata]. D. Hooker]: Fig.

Stems capillary, creeping, rooting at most nodes,
mat- or turf forming. Leaves opposite or occasionally
whorled, spathulate, sometimes somewhat succulent,
entire, 0.5-1 cm long, up to 1.5 mm wide, nerves
obscure, apex obtuse. Flowers minute, pedicellate, soli-
tary, in leaf axils; submerged flowers cleistogamous;
pedicel up to 1 cm long. Sepal tube campanula^
lobes 3, broadly triangular, ± 2 mm long, equal to or

• " • ' ± 1 mm long; lobes
ID to 0.4

abaxial lobes up to 0.7 mm long. Stamens 2; filaments
filiform, 0.8 mm long; anther locules diverging at the
base, confluent at the apex, 0.2 mm long. Style ± 1 mm
long, elongate, flattened above into a broad spathulate
stigma usually covering the stamens. Capsules globose;
seeds ellipsoid.

Annual or when in permanent water perhaps peren-
nial. It is seasonally submerged and flowers as the
water recedes. It is gregarious and forms mats.
Probably mostly autogamous and sometimes cleistoga-
mous, but perhaps occasionally pollinated by insects.
The disseminules are seeds, dispersed in mud. It is fre-
quent in rice fields but not considered troublesome. It
is cultivated in aquaria for decoration.

{(0) Ten/Hel}. Old World tropics: Ban? Ind: Ap,
Bh, Dl, Kl, Kt, Mh, Mn, Mp, Rj, Tn, Up.

Limnophila [Ambulia]: 36 species: warm Old World,
naturalized in N America

Frequently aromatic when bruised. Stems floating or
emergent, erect, ascending or creeping. Leaves
uniform or polymorphic: submerged leaves usually
whorled, laciniate, pinnatifid to compound-pinnate
with capillary lobes or decussate and entire; emergent
leaves opposite or whorled, sessile or petiolate, entire
to serrate, laciniate or pinnately divided. Flowers soli-
tary in leaf axils or in loose or compact, terminal or
axillary, spikes or racemes. Sepal lobes 5, subequal or
the adaxial lobe enlarged. Petals tubular or funnel-
shaped, blue, pink, yellow or white, the tube 2-lipped;
the adaxial lip outside in bud, entire or 2-lobed; the
abaxial lip 3-lobed and erect or spreading. Stamens (2)
4, all fertile, the adaxial pair shorter or sometimes
absent; anther locules free, divergent. Styles capillary,
deflexed at the tip; stigma 2-lipped. Capsules ellip-
soidal to globose, septicidally 4-valved, the valves bifid.
Seeds numerous.

Annual or perennial. Found in a variety of aquatic
habitats, submerged, emergent or terrestrial. Often
found in rice fields and irrigation ditches but rarely
considered to be noxious. Pollinated by insects or
autogamous and occasionally cleistogamous. The dis-
seminules are seeds; dispersed in mud, by water and
perhaps also by wind. Several species are cultivated for
decoration; some are used locally in medicine and for
flavouring. Philcox, D. A. A taxonomic revision of the
genus Limnophila. Kew Bulletin 24: 101-170 (1970);
Dutta Narendra Mohan. A revision of the genus
Limnophila R. Br. of Eastern India. Bulletin of the
Botanical Society Bengal 29(1): 1-7 (1975) both these
works do not inspire confidence; Wannen, B. S. and
Waterhouse, J. T. A taxonomic revision of the

pecies of Limnophila. Australian Journal of
•33:367-380(1985).
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1. Leaves divided into linear segments present
2. Flowers distinctly pedicellate L. indica
2. Flowers sessile or very nearly so

3. Upper aerial leaves and bracts finely divided or
deeply lobed almost to the base L. sessiliflora
3, Upper aerial leaves and bracts entire or shallowly
toothed, never finely divided

4. Petals 10-14 mm long, violet (Bangladesh)
L. cana

4. Petals 5—6 mm long, white or pink
5. Inflorescence simple; flowers opposite and
solitary in the axils of bracts; petals pale pink

L. keterophylla
5. Inflorescence much branched; flowers alter-
nate in long, slender spikes; petals white or very
pale pink L. polystachya

1. Leaves all with flattened blades, none divided into
linear segments

6. Mature calyx smooth or with not more than 5,
prominent longitudinal veins

7. Upper leaves on flowering shoots divided to the
base

8. Flowers distinctly pedicellate L. indica

8. Flowers sessile or very nearly so L. sessiliflora
7. Upper leaves on flowering shoots with flat, lami-
nate blades not divided to the base

9. Leaf blades 1-nerved, pinnately nerved or pin-
nately lobed

10. Leaf blades sessile, linear-lanceolate to oval-
obiong, 5-10 (-20) mm long, 2-4 (-7) mm wide;
adaxial sepal lobe enlarged L. heterophylla

10. Leaf blades petiolate (the petiole 5-30 mm
long), ovate-lanceolate to oval-elliptical,
15-90 mm long, 7-50 mm wide; adaxial sepal
lobe not enlarged L. rugosa

9. Leaf blades with 3-7 parallel nerves
11. Flowers pedicellate L. indica
11. Flowers sessile or nearly so

12. Bracteoles present L. con.na.ia
12. Bracteoles absent

13. Inflorescence branched with terminal
and axillary spikes; flowers alternate

L. polystachya
13. Inflorescence simple; flowers in decus-
sate pairs, solitary in axils of leaf-like bracts

14. Petals 5-6 mm (-10) long, pink to
pinkish-violet L. heterophylla

14. Petals 12-13 long, blue to purple
(Bangladesh) L. cana

6. Mature calyx with more than 5, prominent
longitudinal veins (veins sometimes obscured by
indumentum)

15. Sepals 2.5-3 mm long in fruit; petals 2.5-4
(-5) mm long, glabrous inside (NW part of Indian
subcontinent)

16. Flowers pedicillate and in axillary cymes L. helferi
16. Flowers sessile or nearly so, solitary in the axils o
leaf-like bracts

17. Stems glabrous; leaf blades linear-oblong t°
ovate, 3-14 mm long, 1-5 mm wide L. micrantha
17. Stems with sessile or shortly stalked glands and
eglandular hairs; leaf blades linear to linear-lanceo-
late, 3-12 mm long, 0.5-1.5 mm wide L. polyantha

15. Sepals more than 3 mm long in fruit; petals more
than-5 mm long, hairy inside

18. Petals 6-10 mm long
19. Stems rarely more than 5 cm long (Myanmar
and NW India) L. pulchetrima

19. Stems much more than 5 cm long
20. Bracteoles 3-5 mm long; stems, leaves and
sepals densely covered in minute glands (Kerala)

L. glandutifert
20. Bracteoles 0.5-2 (-3.5) mm long; stems, leaves
and sepals without or with few minute glands

21. Pedicels reflexed in fruit; stems glabrous or
with short, appressed hairs Z* erecta
21. Pedicels erect in fruit; stems with spreading
or upcurved hairs ,

22. Stems with moderately long, straight and
spreading hairs particularly towards the apex,
flowers usually solitary in axils of leaf-like

bracts; pedicels (0.5) 3-5 (-7) mm long
L. laxa

22. Stems glabrous or with upcurved hairs;
flowers usually in dense racemes; pedicels
(0.5-) 1-2 (4) mm long L. repens

18. Petals 10-18 mm long
23. Stems erect up to 1 m high; without simple
hairs; bracteoles appressed t. aromattca
23. Stems prostrate or decumbent below, erect
parts rarely more than 20 cm high; with soft an
flexuose simple hairs; bracteoles spreading

L. chinertsts

Limnophila aromatica (Lamarck) Merrill [L. gratissima

Blume, L. punctata Blume]: Fig. 349
Stems erect, simple or branched from the base, up

to 1 m tall, glabrous to minutely glandular. Leaves
decussate or in whorls of 3, simple; blades sessile,
ovate-lanceolate to lanceolate-elliptical, 1-6 (-9) cm
long, 0.3-2.2 cm wide, glabrous to densely and
minutely glandular, punctaie, pinnately nerved, base
cuneate to subamplexicaul, margin rarely entire
usually crenate-serrate or serrate, apex acute to occa-
sionally obtuse. Flowers solitary and axillary or m
many-flowered, terminal or axillary racemes, up to

15 cm long; pedicels slender, 0.3-2 (-3) cm long-
remaining divergent-erect in fruit, glabrous to glandu-
lar; bracteoles 1.5-3 mm long, linear to linear-lanceo-
late, subciliate. Sepals 4-7 (-8) mm long, glabrous to



fto, $49. timnophila ammtitua: ». leaf (1 cm); b.
(5 mm); c. rod (0.2 mm). L Abmsto d. B^erfjg *h"<"
(2 cm): r. flower (5 nun); I. «*d with cwundc (0-2 mm):
K- sepals opened with hairs Ontftted (5 mm). /-
h, flowering shoot with hairs omitted (2 cm).

minutely glandular, densely punctale, straw at mam-
rity; «pal lobes subdual . a.5-4.5 (-6.5) mm long,
more than half as Song as the uibe. narrowly lanceo-
late-acmiiiiiiilc. Petals 111-IB BWO long, pmk to mauve
or pu,nl c wuh * Yellow throat, glabrous or finely

broadly ellipsoid, 4-6 mm long; style up to t> mm long
with 2 lateral processes ai the apex below the stigma.
Seed! cylindrical to "blong, 0.25-0.5 mm long,
±0.2 mm in diameter, muriiaie.

Annual or perennial. In swamps, drains and motet
Habitats. Sometimes in flooded rice fields but not enn-
^derwJ harmful. The whole plant smells of turpentine.

KO) Hyp/Vit/Tcnl, Tropical A*ia and N AffiWBa:
Ban. Bur, Cey. Ind: A* Bb, Go, Kl, Kt. Mp. Tn. Wb.

...3 caua Griffith: refer to Fig. 8_
Like /.. amnat* bm tada #**& and bracteoles and

P0«e»es pinnatisetl lo lacerate submerged k-aves m
whorls of up to 12.

Annual. "Siagnan t water'.
I© Vii/Hyp/Ten?]. Endemic to Bangladesh, known

' "n only 3 collections: *"
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Linmaphila rhinetuis (Osheck) Merrill [UvMitftttita
Inmito (Mcyne exBentham) Bentbam, L. chinrnsisvax.
rtnrkn (llaines) Muni el Punigraht, L. rhinensu var.
uobatrima (S. Kara) Thothatbri]; Hg. S4t>

Stems simple or branched from the base, spongy,
creeping and rooting below, 5-20 (-40) cm tall, ihr
branchlew usually somewhat succulent and reddish*
subgtabrous to densely hairy, the hairs soft and
flexttose, Leaves decussate or in whorls of S-H, entire;
blades sessile, ovate-lanceoiaie to elliptical-lanceolate,
when submerged up lo 7 cm long, up to 1 cm wide,
when aerial (0,5-) 2-4 (-5) cm long. <0V2-) 0.7-1.5 cm
uide. subglabrous [o sparsely Ian ate, particularly on
major nerves, obscurely punctate, pinnately nerved:
margin semiiate to serrate: apex acute; base guneate-
drcurrrni to subantplexicaul. Flowers pedicellate, soli-
tary and axillary or in many-flowered, terminal or
axillary racemes; pedicels 2.5-15 mm long, remaining
divergeiii-rrect in fruit, hirsute; bractcolcs ).f»-iiinm
long. Sepals 4—7.f> mm longT hairy, striatc at maturity;
sepal tobrs stibequal, more than half n long as the
tube, I he adaxial one larger, (2.5-> 4—I.S mm
long, lanceolate, lonp acuminate. Petals (5-) 10-15
(-17) mm long, pink to blue or pin pie, occasion ally
while, finely pubescent outside, densely villous inside.
Capsules ovoid to ellipsoid, 2.5-5 mm long, pale
brown; style up to .r> mm long, wiLh 2 lateral processes
at the apex; below title stigma. Seeds cylindrical to
oblong, 0,5-0.7 mm long, with a caruncle.

Annual. Moist shady habitats, sometimes in water up
to ±20 cm deep. Old plant* usually have more Infra
than young ones. The aerial leaves are very aromatic.

|© TenVHelf. Tropical Asia and Attsnsiia: Ban. Bur,
l.ev BO1 fiiuud recently, Ind, Nep: An, As, Kl, Kt, ""
\in. MptQr,Sk,Ttt,Wb.

cannata {F. Hamilton ex D. Don) Handel-

SiL-nis creeping and branching below, with erect
Shoot*, 20-50 cm tall, minutely gfanthifar-

puberuk-m. I-eaves decussate; blades simple, sesstie.
oblong to ovate-oblong, (10-) 15-30 (-30 \ turn U>H£
5-H (-22) mm wide, sparsely glandular-pulwiulirnt to
abnost glabrous, densely punctale, with 3-7 pantile)
nem-s arising from the base, the bxse semi-amplexicaul.
the 3[J*rx acute or obtuse. I'lftwcrs sessile or nearly so.
solitary, axiltar>'. rarely in pedumulate spikes; bractcoles
3-5 mm long, linear, glandular-pulwrulent. Apex
obtuse. Sepal* n-(v {-7) nun IOJU;. frlandulai-pulwruknt.
not striatc at maturity: sepal lobes subequal. 5-845
(-5) mm long, tanccolaU-Nicuminau-. Petals 12-13 mm
long, blue IP purple shortly and sparsely hairy outside.
villous inside. Capsules 3-4 mm long, broadly ellipsoid,

i; style up to '1.5 mm long with 2 lawral
the apex 1
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Annual or perhaps also perennial. Robust herb in
swampy grassland The leaf blades with 3-7 parallel
nerves and clasping bases are distinctive for this
species.

|(0)F Hd/Tcn?!. Tropical and warm Asia: Bur, Ind,
Nep: As, Kl, Kt, Mn, Tn. (up to 3000 m in Yunnan).

Limnophita emrfa Bent ham: Fig:. 350
Like /.. rrpr/n bttl stems with short, appresscd hairs

or sometime glabrous; pedicels rettexed in fruit,
2-4 mm lung, wiih sparse, short hairs: bractcoles linear,
smaller {0.5-0.8 (-1.5) mm long).

|0 Hel/Ten?J. SE Asia: Burt ind?: Wb?

I•hnnnphila gtandulifvra Phi (cox: Fig, 350
Like /.. armnaticn hut phints covered in a dense cov-

ering of minute glands; pedicels shorter (l-ti.5 mm
long); brcicleolcs larger (3-5 mm long); petals smaller
(8.5-9.5 mm long) and glabrous outside.

Annual Known only from a single collection
'Travancore ... in locis humidis argillosis'.

{© Hyp/Ten?/He)?|. Endemic to S India; •Lnd: Kl.

Fie. 350. Lhmupkila etrtto: a, flowering shoot ('J cm); b, fhiit
(2 mm). L glftwiutifrm. r. Fruit (2.n mm): d. \HIAW upvtwd
(fi mm). /.. Ssi-ifKffMiUr. c. Howe-ring ihool (k cm); [, flower
it mra); «,. petal* opened {A mm).

Untnophila hdfm], D. Hooker: refer to Fig. 351
I-ike L. mirrnnthn bin flowers pedicellate and in axil-

lary cymes {pedicels CU5-I.5 (-2) mm long); leaves
somrtmies in wliojls of 3-5: (lor;ti pitruinialfcr (sepal*
0.5-) 2-2.f> mm long, petals ± 2,5 mm long, brad*-
oles± 1 mm long).

Annual. Known from a single gathering from
Tenasserim, Myanmar.

fQTen?/Hdf). Endemic to Myanm;ir: •BUJ-.

Limnophita beterophylla (Roxburgh) Benlham \L fO#-
!fii7g/,tiG. Don. /„ n^toxBcntham]; Fig. :i")ii

Submerged stems up io 80 cm long,
glabrous; aerial stems erect, 5-10 cm high, Miljg
to shortly hh-Miu- below, usually wiih sessile glands
to\rards ihc apex. Submerged leaves in whorls of (3-)
8-lli. compound-pirn Kite, (h5-3 (-5.5) cm long; stg-
mcnLs multifid. capillary•; aerial leaves decussate or in
whorls below, the blades simple, sessile, linear-lanceo-
late to oval-oblong, f>-10 (-20) mm long, 2-4 (-7) mm
wide, glabrous, margin tubcrenate io serrate, apex
acute. Flowers solitar\' and axfllaty. sessile or nearly so,
sometime* forming a lax terminal spike, dcfetOg*"*01*'
flowers cottttnon; bracteoles absent. Sq»l rube (2-)
34 l d

••••< • • • -« • • . I M I : J . I I U I M I . , >i:[i,u Hi"'- i -

mni long, without hairs but bearing sessile glands,
not striate at maturity; scpaJ lol^s Subcqoal, I .fi—2 ml"
long, ± as long as the tube, with sessile fiJands. shortly

Petals 5-6 (-10) mm long, pale pu^ tct

Jet, glabrous outside. Capsules globular.
(-1) mm long; (tyk lip to f) mm long. " i [ h

2 lateral processes at the apex beta* ih<- idgma. So '~
<•inieiform, ±0.5 mm long, 4-or 5-anguJar. muricau•.

Aquatic perennial or perhaps sometime* annual. I»
is usually found in fresh or brarkish water in ponds
and backwaters: sometimes also in rirr Iields. It is Hie
I., vw/i /W hut has Lhe upjicr aerial leaves entire and
Rowers in a fax terminal spike. It is, perhaps.
specifically distinct

l(©)? Vit/Hyp/Tt-n?). Tropical Asia: Ban. Bui.
Ind. Ncp: As, Kl, Kt. Mn, Mpv RJ? Tn? Up, Wb.

Limnaphila indica (Linnaeus) Druce {I
(Roxburgh) Alston, /.. grtrtioUidet auct lnd.,
R. Brown, L hyuopifaiia Roth, L. nununa
/.. titlamidn]. D. Hm>kerj; Rg. :jf>l

Submerged stems up {o 1 m or more long, braiuh-
mg, glahrous or hrttr>- aerial stems erect or rtei-piiig
below, simple or sparsely branched, up to 40 CDO &&>
wiih or without cglanduliu hairs, with sessile or stalked
gbnd». Submerged k&fe* in whorls of V2-) 6-*2-
0.7-3 (-o) cm long, <:ompoiin<l-|>inri;ii(- ur pinnaiistct.
the lobes divided into capillary or [incur and llauened
segments; acria] leave* decUMUe arid usually rnlirt- or
whorled and variuti-ily dissected, 0.5-2 (-3 cm) '""*

non
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when dissected, up to ± 6.5 cm when eniirc; entire
leaves with J. 3 or rnrdy S nerves arising from ihe hue,
without bain hm often -sessile glands, punctate above,
margin finely spionlosr-st'rratc-. FfaWCW pedicel late,
mbtaty, axillary, sometimea single, mostly in decussate
paii-s, all chasmogarnous; bracts leal-like (divided or
entire) becoming reduced and scale-like towards
the apex of old shoots; pedicels slender. (1-) 6-12
tr&i) mm long, mostly exceeding die bracts, bearing
sessile or stalked glands; bracleoles (0) 2, linear lo
linearJanceoJate, (13-) 3-4 mm long, simple ur
divided, glandular or 0*>t Sepal woe 1.5-3 mm long,
glabrous or hispid. bearing sessile g1»"di.JltIt s t m t ( * aJ
maturity, becoming nibglobose in older flower*; sepal
lobes su'beqiial, HnewJattceotatt, 2-3 mm long, acumi-
nate, occasionally etffete. Pettll (6-) MS mm Umg.
entirely white, cream, pale yellow or blue w purple,
with or without a yellow fleck at ihe top of the Oimai;
petal tube usually greenish-wliittr, glabrous or slightly
pubescent, outside, softly villoua towdes petal lobes
subequal. entire. Capsules subovr>iri. 3-33 (-5) mm
long; style up to 4.5 mm long with 2 lateral processes

FtC. 351. itmnophla tttffcfc a, fiuwrmK shoot (I mi]:
b. priab opened (5 mm): C Htt»« (5 mm). A. turn

d. f lowering'h l ) l" '' t m ) : c- P41131"npt" lu'fl ^mm}' F l l

(5 mm). /_ Mbmxtte: g,
(S mm).

*hoot (1 cm); h. Swra

0.2 mm wide at the BpCS b<low the stigma.
cylindrical to obiong-cuiirau:. 0.5-0.7 mm long.

± 0.25 mm in diameter, Ar or a-angled, muricate.
Annual or |M.'rcnnial. 1^ is found in a wide variety of

aqujitic habiiais. From the poim ol view of hahir it iff a
very plastic species. In shallow water it It as dissected
leaves under water and normal ± enure ones above. En
deep water lhc siems look like bottle brushes and very
few huninaie leaves develop (usually only those sub-
tending Mowers). On land, however, it >'
normal laminate leaves and is branched forming dense
mats. Flowers open by ± ! 0.0U, arc fully open by IJ .30
and doic ± 15.00. Thr submerged leaves chw ami
wrap zu'Otiud ihi: item at nigliL It is used in incdicme
as an antisepiic and M ;» Cure for dyseniery.

It is bight? variable with regard to leaf form and
pubescence. Some of this variation is enviromiK-iii.ilh
induced and some is genetically determined. Most
authors recognize I,, nquatka as a species disiinci from
L. inttica. l.imnophita wpitilu.u is characterized by Iwing
annual with hirsute submerged .menu and entire aerial
leaves in dccu.wati1 pairs, In Sri Lanka and SW India ii
sroms to be distinct but elsewhere then: are so many
iiii<ii!n(li.iFt.s thai it is impossible to delimit them as
two separate species. I feel it is wiser, pending experi-
mental investigations, to combine them into one
species. 1 rather suspect that Ittmnayodes timnophilmdes
also belongs here

LJmrtopinia UBamxdts is known only from two gather-
ings front l.lu* banks of Ktillung River. Assam; it \\ Wkv
!„ itutira but is smaller in at! its parts (sepal tube
2.5-3-5 mm long, sepal lobe* t—1.5 mm lung, pcials
5-5.5 mm long, capsules l.5-S>6 mm long, style
1.2-1.75 mm long) and is. totally ylabroiw. It is proba-
hty no more than a depauperate suite of L. indka.

timtiofihila indica is known to hybridize wkh
/.. msilijlttrn- This hybrid (/.. X ludwieiana Tbieret) is
feriile*. it is not recorded from lnd><i.

t(O) Vit/Hyp/(Tcn)|4 TropfcsJ Afrka, Asia and
Australia: Ban. 5tir, Qzf, Intl. Nep? Pak: As, Uo. Jk, KJ,
Rt. Mh. Mn, Mp, Or. Rj, Sk. In. Op, VvTj.

Ijmuofjhila faxa Bentham [SUmedia diffusa Bcntham):

Fig. 351
Like L. repent but flowers mostly solitary in asils;

ptdUels longer ((0*5^) S*-fi (-7) mm long); main
steins and branches usually hairy with moderately long.
«traighi and spreading hairs, particularly towards the
apex; sepals longer (4-#.!>mm long); petals puberu-
leni outside, deep violet to white.

Annual. Il is found at the edges of ponds, Jakes and
rivers, SotOethDM it gro*M in bn« kisb water.

|O Hel/Ten?|. Sri Laitka and SK Asia from Myanmar
ID Somatrtt Bur, Gey unconfirmed.
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Limnophiia micraniha (Bentham) Bent ham: Fig. 351
Stems MihriiTi to creeping, profusely branched;

branches, stout, erect, 3-15 (-20) cm high, glabrous.
Leaves decussate or rarely in whorb of S; blades
simple. sessile, linear-oblong to ovate, $-14 mm long,
1-5 mm wide, glabrous, densely punctate, pinnately
nervedj margin entire lo crertate-serratc. Flowers
decussate, solitary in leaf KsXh. or in heads of 2—1
flowers, sessile or nearly so: pedicels not exceed ing
1 mm long; bracteolcs 1.5-3 mm long, linear to
filiform, glabrous. Sepals 2,5-3 nun long, glabrous to
minutely pubescent ai the apex, striate. :n maturity:
sepal lobes subcqual. 1.5-2 mm long, lanceolate to
subulate, ciliaie. Petals 2.5-4 mm long, white or mauve
to pur pic-red, throat sparsely villous otherwise
glabrous. Capsules 2-2.5 mm long, lUmened-spherical
to broadly ellipsoid, light purplish-brown; style up to
4.5 mm long with 2 lateral processes ± 0.2 mtii wide at
the apex below the stigma.

Annual, open seasonally immdatcd places and rice
fields.

(O Hel/Tcn?|. S and SE Asia: Ban, Bur, lnd: As? Mg?
Mh?Wh.

Limnophila potyitachya Bent ham [L. fiottstacliyoidef
Blatter]: fig. 352

Submerged su-ma up to 50 cm long, 6ub$totwous to
densely covered wiih white hairs; aerial stems erect, up
to 20 cm Lai I. glabrous or minutely baity, particularly ai
(he node* Submerged leaves in whirls of 3-12. nuich
shorter than the aerial leaves, repeatedly divided into
fine segments, the segments capillary or limar and
flattened; aerial leaves decussate oi" in w I tor Is of 3 or 4,
the hi.11Us sessile, linear LO ellip(ual-laru:eo]aie, («>me
intci mediate leaves pinnatifid bdkM and becoming fat-
rraic towards the apex), (6-) ltMOmtn long, fi-8 tmn
wide, ghibmus, densely aiid minutely punctate,
3-nerved, the margin crenate to serrate, the lia.se attenu-
ate, the lip acute. Fluwers alternate, sessile in long-
perl untied, slender but compact spikes; upper brails
±33 mm long, oblong-lanceolate, ere nate-str rate,
iniiiuielygfcmduLir. Sepsfa 8-8 mm long, hearing s<;v;ilc:
glands, not striate at maturity; sepal loties subequal.
shortly ciliiwe. Petals ± 6.5 mm Innfi. white to pinkish*
white, viOoftt within; adaxiaL lip almost entire, ( ajJMiU.s
± 2 mm long, globose, pale browiv. Style ± ti mm long
with 2 Intel M pixvesse* at ihe apex below thr stigma.

Annual. Forms extensive clumps in still watcr.
[0 Hyp/Vit/Hel?|. Endemic to S India and Sri

Lanka: *Ccy (record not confirmed), •Jnd: Mh, Kl. Tn.

LimnophUa potyantha S. Kutv ex J. D. Hooker: Fig. 352
like L nivmaHiM bed all green parts densely covered

in sessile and short-stalked glands and cgUndular

hairs; leaf blades narrower (linear lo linear-lanceolate,
:M2 mm long, 0.5-1.5 mm wide); floral pam smaller
tsepals 2,5-3 mm tang, petals -1-5 mm long, capsules
± 2 mm long),

Annual. Found emergent or floating on the surface
of water.

|G Hei:j]h Endemic tu NE India and Myanmai:
incSSVV'b

Umnophita puldterrima [Griffith) J. D
[J /.. ttiffusa sensu (Bentham) A. P. de-
nori (Roxburgh) G. Don, L jrygmaefi}. D. Houker, ?
/- dmicbut (Bcnthatti ex WalBch) Narenda Mul»art

DimaJ: refer to Figs. 349 and 351
Like /.. ckhtouis bu( green parts not bearing

like hairs; stems bearing minute glands: leaves
times shortly petioltte; tcaf blades gtalM&WU
smaller (3-1S (-17) mm long, 1-3 (-5) mm w>
flowers all solitary' in axils and smaller (sepals 3-4
long, petals 6-8 mm long, capsules 2.5-3 mm "
petals glabrous outside.

-. 352, iJmnophiia potjiUuhyi: a, Htjwermg slioot (2
b, the lung wtMBUOi vicWfii tumi OppOsttB rfdw (I ll'mJ'
c. llower <2 nitn). t. pulyartlha: d, flowcritin itWMl (2
*?, flower {5 mm). 1_ rrftfUK f. lluwoiMK iJii"H (1
g. llo\vcr{5mm).
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Annual. Ecology unknown but probably a plant
marnhcs. J am not sure tbat this is it-ally a good sp<-< K-V
Perhaps ii should be combined will) L Uixa.

|O Hd?/Ten?}. Endemic to Myanmar, Bangladesh
and West Bengal: •Ban. • Bur. *lnd: Wb.

Limnapkita rcpetu (Bcntham) Bent.ham \L. con/trla
(Bcnihsun) Bemhanu L serrata Tliwaiies]; Fig. 352

Stem* decumbent, rooting ai Dodtt nr erect, simple
or branched from or near ihe bast- 5-40 cm high,
glabrous fJ| hispid on tlie upper part, the hairs mosey
npcurvL-d. not spreading- Leave* decussate; blades
simp]?, sessile nr sub-petiolaEC oblong-laneeolate
to oblong. (5-) 12-26 (-55 > mm long, (2.5-) 4-8
(-15) mm wide, punctate, pinnaiety nerved, glabrous
10 hispid: the base cuneate to iubampU-xicaul: the
insir^ins (senate to wrrate; the Up subaatte. Rowers
subsessiic to shortly pedicellate, solitary in leaf axils or
occasionally in short axitlaiy spikes or racemes: pedicels
(0.S-) 1-2 (-4) mm long, subglabrous to hispid. creel
!M maturity; branrolo LJWJ (-3.5) mm lung, finear-
spatbulatc. Sepals +-5 mm 1onK; the ILJIK- ± 1-3 i»'"
long, siibgkbrou-s lo hirsute or liispid. stnatc at matu-
rity; ncIwl )olwssubequal. 2-J mm long, nartowly Kimt-
olste-acuminaif. ciliate. PciaLs while, pink, blue or
maitvr (often variable wltfcifl ;' |>optilation)f glabroiLsio
finely ptiliescent outside, rtlkWH HisifU-; petal tube
6-S mm long; abaxial petal k>bt- ± 4 mm long, sub-trun-
rau-. C^psul*^ w>id to ellipsoid. 2.5-3 (-4) mm long:
style up to 4 mm long with 2 lateral processes at the
apex below the stigma. Seeds cylindnt.il and biunUy
atigular. ± 0,3 mm long. ± 0.3 wide, brown ami sliming.

Annual. Widespread in marshy place* nr.d in n<<-
fidds p:i,iKubrly in km lying wea* II o ( t e n «« v t ^ l ) S

quite largt- paiclies and may !H> locaHy dominant. The
leaves smell arid taste slightly like lemtms; they arc
sometimes added to bctd in pa.m.

t© Hd/TYn?]. Tropical .'V;ia: Ban. Bur, Ccy. IntI,

Ncp: A*. K!. Ki. Mh? Or. Sk, Wb.

timnophiia ntge«i fMry.u' <-s Roth) Merrill [L roxkitr-
ghii auft. Ind.. nan G. Don, ?L chaidna (Benthain ex
WJl Narenda Mohan Ihuu. Strnanhn mtnthastrum

]: Fig, X>1
Sicms stoLii, si in pic or branched; 15-50 cm lugn.

glabmm to densely hairy. Leaves deemed, petiolati^
pt'iiojts 5-30 mm long, sparsely la densely hairy; tcaJ
blad<-> simple uv.iw to oblong-ovate, 1.5-9 cm long.
7-50 mni wide, pmnauly nmfrt . glahrous to ictf>nd
adaxially. hirsute to stabrid pfl the "™j»r '"-i-vcs of the
abmdal Mirrace, the base .k-anrent into the ptstiole,
Cbe margins crenaie to crcnaH-fientate, tbe apes
acute. Flowers sessile, solitary iit leaf axils or in axil-
lary, short or long pedunculate heads, ((he (lowers in

11cail.s or clusters subtended by a subsparliuiacc to
oblong, braei-like leaf, 11-1-3 mm long. 3—ii mm wide,
3 or 5-nerved 1'rom the base, glabrous or dliaic at the
base): pt-dunclcv 2-35 mm Inng, glabrous to hirsute;
bfacteoles abfent Sepals 3—15 mm long, glandular,
tii«ute on the main nrr-ves, not siriate at maturity;
sepal lobes Linefjiiaf; adaxial lo!>e f̂ -11 long. ± 4 mm
wide, broadly ovate-lanceolale, actite, dilate; remain-
ing sepal lobes 6-9 mm long, narrowly ovaie-lancco-
latc, ciliau-. Peuis 13-lfi tnm long, pak- bint to
with yellow in the throat, pilose otmide and
petal tube ±7 mm long; abaxial petal lobe ± 6 in in.
Capsules llattcned-ovoid, 5-tf..r> mm long; ityle up lo
fi mm long, broa<lencrl above just below the stigma,
Seeds i viindi it al in obtting, ±0.5 mm long, t 0.25 mm
in diameter.

Annual. Marshy places, stream* and river hanks. It
sterns in prefer shady hahiiats. In permanently wet
habitals it flowers throughout the year.

\Q Hel/Ten?|. Tropical Asia: Ban, Bur, Cey,
Ind, Nep: Ap. As. Bh, KJ. MK? Mn, Mp, Or. Sk, Tp, Up.

Wb.

FIG. 35S- Umnophtta nigosa: i. tip of a nowering shoot
(2 cm): b, ptiak apenc-d (4 iimi); t, SCfwb in fruii (-t itnu).
/.. maM/tom: d, lip of a fliiwcrtng slim>t (1 cm); v, submerged
shoot (2 mm): r. whorl of wlbmergad leave* i'2 mm);
gf flower (5 mm).
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Limnophila sessiliflora (Vahl) Blume: Fig. 353
Submerged stems 10-60 cm long, glabrous to sub-

glabrous; aerial stems erect or creeping, simple or
branched, 5-20 cm high, subglabrous to hairy.
Submerged leaves in whorls of 5-12, (5-) 10-20
(-30) mm long, glabrous, compound-pinnatisect; lobes
divided into capillary or linear and flattened segments;
aerial leaves in whorls of 3-8, usually dissected or
rarely entire, 4-12 (-20) mm long, glabrous, when
laminate densely punctate, 1- or 3-nerved. Flowers soli-
tary in the axils of leaves, sessile or very nearly so, fre-
quently cleistogamous; bracteoles usually absent or if
present then not more than 1,5 mm long and entire.
Sepals 3-4 at anthesis becoming 5-7 mm long in fruit,
densely to sparsely hirsute, not striate at maturity; sepal
lobes subequal, lanceolate, 2-3.5 (-4) mm long,
acuminate. Petals (5-) 8-10.5 mm long, blue to violet
or purple, glabrous outside. Capsules flattened-
globose, 3-4 (-5.5) mm long; style ± 3 mm long with
2 lateral processes at the apex below the stigma. Seeds
cylindrical to ovate-oblong, ± 0.5 mm long, ± 0.2 mm
in diameter, 5-angular, muricate.

Annual or perennial. Found in permanent and tem-
porary water. It is very like L. heterophytla but differs in
being usually glabrous and lacks finely divided aerial
leaves and bracts. These characters are readily
modified by environmental factors and perhaps
L. heterophylla and L. sessiliflora should be united.
Further investigations are needed. Limnophila sessiliflora
is also like L. indica but the flowers are usually
sessile (if pedicellate then the pedicels not exceeding
1.5 mm long); submerged stems glabrous; emergent
stems and sepals with patent white hairs; bracteoles
absent or minute; cleistogamous flowers common. It is
known to hybridize with L. indica. This hybrid
(L. X ludovitiana Thieret) is fertile; it is not recorded
from India.

1(0) Vit/Hyp/Ten?}. Tropical and E Asia: Ban, Bur,
Cey, Ind, Nep: As, Mg, Mp, Sk, Wb.

Lindernia [Bonnaya, Ilysantkes, Vandellia]: ±80 species:
warm regions of the world

Stems erect ascending or creeping, usually quadran-
gular in transverse section. Leaves opposite, simple,
sessile or shortly petiolate, entire, crenate or toothed.
Flowers solitary in bract axils or in terminal or axillary
racemes or umbel-like clusters; bracts leaf-like or scale-
like. Sepal lobes 5, shallow or almost reaching the base
of the tube; sepal tube 5-nerved, each nerve with an
obscure or distinct rib or wing. Petals tubular, 2-lipped;
adaxial lip 3-lobed, spreading, longer than the abaxial
lip. Stamens either 4 and all with fertile anthers or with
2 fertile and 2 sterile; filaments of the adaxial pair fre-
quently bear spur-like or elongate appendages at or

near the base; anther locules divergent, free or joined.
Style capillary, erect; stigma 2-Iipped. Capsules globose
to narrowly cylindrical, with septicidal dehiscence,
usually leaving the entire septum as a median plate.

Annuals or short-lived perennials. Most species grow
in wet places. They may be seasonally submerged or
partly emergent but none are strictly aquatic
Pollination is by insects or some are autogamous or
even cleistogamous. The disseminules are seeds; dis-
persed in mud or otherwise. Several have been
reported as weeds in aquatic systems but they are rarely
considered to be troublesome. Mukherjee, S. K-
Revision of the Indo-Burmese species of Lindernia
Allioni. Journal of the Indian Botanical Society 24:
127-134 (1945); Philcox, D. A. Revision of the
Malesian species of Lindernia. Kew Bulletin 22: 1-72
(1968); Yamazaki, T. Revision of the Indo-Chinese
species of Lindernia All. Journal of the Faculty of
Science, University of Tokyo, Section III, Botany 13(1):
1-64 (1981); Sivarajan, V. V. and Mathew, P. The
genus Lindernia All. (Scrophulariaceae) in India.
Journal of the Bombay Natural History Society 80:
131-140 (1983). For this account I have mostly relied
on the work ofTakasi Yamazaki.

1. Sepals united to above the middle
2. Capsules linear-cylindrical, ± twice as long as the
sepals

3. Leaf blades elliptical-ovate to oblong, the teeth
along the margins terminating in spines L. ciliato

3. Leaf blades ovate-orbicular to almost orbicular,
the teeth along the margins not terminating 'n
sP'nes /,, nummularitfolM

2. Capsules ellipsoid to oblong-ovoid, not or slightly
longer than the sepals

4. Petals 7-11 mm long; all flowers solitary and
borne in the axils of leaf-like bracts L. crustacea
4. Petals 4-5 mm long; the uppermost flowers
forming umbel-like clusters and borne in the axils
of scale-like bracts L. mollugtnoides

1. Sepals free almost to the base or if united then to
below the middle

5. Stamens 4, all bearing well-developed anthers
6. Capsules much longer than the sepals

L. g
6. Capsules equalling or shorter than the sepals

?• At least the uppermost flowers in terminal
racemes with each flower subtended by a scale-
like braci

8- Petals 9-12 mm long; stems robust, erect; l«*f
blades 3-13 cm long, 2-5 cm wide L. ***&"

»• Petals less than 6 mm long; stems slender,
usually creeping below; leaf blades less than
3-5 cm long, 0.3-2 cm wide



SCROPHULARIACEAE 351

9. Bracts gradually decreasing in size towards the

top of the inflorescence; capsules ellipsoid, 3-4 mm

long, 1.5-2 mm wide L- elata

9. Bracts suddenly decreasing in size towards
the top of the inflorescence; capsules globose,
2-2.5 mm long and wide *-• viscosa

7. All flowers solitary in the axils of leaf-like bracts
10. Leaf blades palmately 3- or 5-nerved (appearing
parallel-nerved from the base to the tip of the blade)

I I . Capsules cylindrical, 9-13 mm long, more
than twice as long as the sepals L. micrantha

11. Capsules ellipsoid, 3-4 mm long, ± as long or
slightly longer than the sepals L procumbent

10. Leaf blades pinnately nerved or 1-nerved
12. Capsules obovoid to globose, 2-4 mm long
and wide; adaxial petal lip brown L. pusilh

12. Capsules ellipsoid, 4-5 mm long, 25-3 mm
wide; adaxial petal lip white to pale violet or
purple

13. Anthers of abaxial stamens much smaller than
the adaxial ones; petioles not more than 0.5 cm
long; adaxial anthers with tails L. hookeri

13. Anthers of abaxial stamens ± the same size as
the adaxial ones; petioles 1.5-4 cm long; adaxial
anthers without tails L- mollis

5. Stamens 2 or 4, when 4 then 2 staminodial (not

bearing fertile anthers)
14. Leaf blades palmately 3- or 5-nerved {appearing

parallel-nerved from the base to the tip of the blade)

15. Capsules ellipsoidal, 5-7 mm long, ± twice as

long as the sepals

16. Leaf blades linear-lanceolate to oblong,
5-30 cm long, 1-6 mm wide L. hyssopioides

16. Leaf blades elliptical to ovate, up to 10 mm
long, up to 6 mm wide L. mtnilaliana

15. Capsules ± globose, 2.5-4 mm long, ± equal to

or shorter than the sepals

17. Stems creeping or decumbent; all flowers sub-

tended by leaf-like bracts; adaxial petal lip with

entire margins (South India and Sri Lanka)
6 L. rottmdifoha

17. Stems erect; upper flowers subtended by scale-
like bracts; adaxial petal lip with saw-like margins
(Sri Lanka) L. snlankana

14. Leaf blades pinnately nerved or 1-nerved
18. Most flowers alternate, leaf opposed (1 flower
only at each node)

19. Capsules oblong-globose L. pannflora

19. Capsules ellipsoid to cylindrical (at least twice

as long as the sepals)
20. Bracts ± as long as the pedicels (pedicels up
to 7 mm long); sepals up to 6 mm long; petals
white; staminodes absent (SW India)

L. estammodiosa

20. Bracts much shorter than the pedicels; sepals in
fruit 4 mm or less long; petals pink blue or purple;
staminodes present (SW India)

21. Capsules ovoid-ellipsoid, ± twice as long as the
sepals; pedicels (0.5-) 2-5 cm long; sepals 3-4 mm
long L. hyssopoides

21. Capsules cylindrical, 3 to 4 times as long as the
sepals; pedicels 0.2-1 (-1.7) cm long; sepals 1.5—2
(-4) mm long L. tenuifolia

18. Most flowers in opposite pairs

22. Capsules shorter than sepals, ellipsoid to almost
globose, not more than 5 mm long

23. Stems and leaves hairy, creeping below, with
more than 3 pairs of leaves (N India) L. hookeri

23. Stems and leaves glabrous or nearly so, erect
with rarely more than 3 pairs of leaves (S India)

/,. minima

22. Capsules much longer than the sepals, ellipsoid
to almost globose, not more than 5 mm long

24. Leaf blade margins bluntly and shaHowly toothed
{teedi + 3 mm apart) or almost entire (W India)

L. estaminodiosa

24. Leaf blade margins saw-like (with sharp teeth,
less than 3 mm apart)

25. Leaf blades linear to oblong, the margins
never saw-like L. oppositifolia

25. Leaf blades broadly ovate to elliptical, the
margins saw-like

26. Leaves petiolate (petioles 4-20 mm long)

L. rueltoides

26. Leaf blades sessile or very nearly so
27. Teeth along the leaf blade margin not ter-
minating in spines; staminodes ± 3 mm long

L, antipoda

27. Each tooth on the leaf blade margin termi-
nating in a spine; staminodes ± 1.5 mm long

L. ciliata

Lindernia anagallis (N. L. Burman) Pennell [Vandellia

cordifolia (Colsmann) G. Don, V. angustifolia auct. Ind.,
non Bentham, V. pedunculata Bentham]: Fig. 354

Stems glabrous, spreading, creeping and rooting at
nodes, (3-) 20-60 cm long. Leaves glabrous, sessile or
shortly petiolate; petiole up to ± 5 mm long; blades
ovate to elliptical-deltate, 0.5-2.5 cm long, 0.3-1.8 cm
wide, pinnately nerved, base subcordate to truncate,
margins appressed crenate to subentire, tips subacute.
Flowers solitary in the axils of leaf-like bracts; pedicels
0.6-5 cm long, stiff, glabrous. Sepals deeply 5-lobed
almost to the base, 4-6 mm long; lobes narrowly lance-
olate, acuminate, glabrous. Petals 10-16 mm long,
± 5 mm in diameter, white to pink or purple, with or
without white flashes on the lip; petal tube ± 6 mm
long; adaxial lip ± 3.5 mm long, entire; abaxial lip
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± 3 mm long. Stamens 4. all with /critic anthers;
adaxtaJ pair with ± l.Kmm knag filaments, Qx anthers
± I mm long and spurred ai both ends; ahaxhil pair
with 3.5 mm long filaments, each with a rounded, spnr-
likr, ;tp|ienrfage, 0.4-1 mm lung, arising near the bam-,
the an then each with a basal spur as long as the anther
it-self. Capsules cylindrical, acuminate, 0.8-1.2 cm long,
1.5-2 mm in diameter, more than twice the length of
the sepals, arching upwards when ripe. Seeds shortly
cylindrical, 0.3-0.5 mm tong, ±0.15 mm in diameter,
longitudinally grooved, minutely pitied.

Annual. Gregarious ;mtl locally abundant in marshy
places, banks of ponds, riversides and wet rice fields.
Used as a remedy for gonorrhoea

|O Het|. Tropical Asia and Australia: Cey, Ind, Nep:
As, Mi, Gj. Go. Kl. Kl. Mb, Mn. Mp, Or, R\, Sk. Tn, Tp.
Up, Wb. 0-1400 m.

tjndrm'wi antipoda (TimtBCUfl) Alston {Uyumthn vrrbnuie-
folia (Colsmann) Ken\ Borinayu veronidfolia (Remus)
Sprang?], B, graiulijhm (Retzius) Sprengel]: rig. 354

Stems glabrous, prostrate and Fooling below, .spread-
ing above. 5-20 (—111) ctn long. Leaves sessile, oblance-

FK;. 354. t.indi>ntiti anagtiltii: ,i. llnwrring shoot (3 cm);
b, petal tubr opened (2 mm); c, atatl (0.15 mm). L antipodal
d, flowering dktOI (2 cm); e, petal tube opened (2.5 mm).
L dliatti. (. II i me ring ihoot (2 era); g, pt-tal tube opened
(1.7 mm).

olaie to ohovate-oblong, 0.6—4.5 cm long. 0.2-1-^ cm
wide, pinilately nerved, base narrowed, margins shal"
lowly saw-tike, lips acute. Flowers solitary in the iixils of
leaf-like hracLs or in lax racemes, borne singly or in
pairs; bracts oblong-lanceolate to linear, 3-7 mm U
margins saw-like; pedicel stout, 2-6 mm long At
sis. becoming 4-17 mm long in fruit, glabrous.
deeply 5-lohed almost to the base. 3-5 mm I©B$ 3t

antbesis. 5-6 mm long in fruit; lobes linear-lanceolate,
minutely scabrid and minutely tuothed. iVt&l*
8-10 mm long, ± 6 mm in diameter, white f>r hint' it(

c. usually yellow ,n ihc tltroat; petal tnbf ± 5 mm
g adaxial lip 3-4 mm long, entire; abaxial ''P
mm long, with 2 yellow tongues below. Siamens 4,

2 with let tile anthers; filaments ±2 mm long, anthers
± 1 mm long; staminodes 2, ± 3 mm long, yellow,
hooked ai i)iC tips, glabrestxnt. the hooks convergent.
Capsules cylindrical, apiculate, 10-16 mm 'o ! 1^'
l-l.ii mm in diameter, 2 to 3 limes as long ai the
sepals, spreading horizon laity or slightly d e f d
when ripe. Seeds shortly cylindrical, 0.3-0.5 mm
±0,2 mm in diameter, siriate, minutely pitted-

Annual, Along ihc banks of rivers, tanks and ponds,
on banks, in rice fields, in short grass and in e x p " ^ '
hnmufrfiUed rocky hollows, li is rather variable i"
l O I 111, N l / l , i t ! f l l ! r>v, l - i . o l o t l l

|O Hel|, Temperate and tropical A,«a, Australia
Polynesia: Ban? Bur, (>yf Ind, Nep: An. As. Rh, Kl.
Mn, Mp, Or, Rj, Tn. Tp. Up, Wb. 0-2300 m.

Liudeniitt dliata (Colsmimn) Pcnncll [p
(Roxburgh) Urban, Bonnaya brathiaUi Link et OW>,
B. bruetmmia Blatter et Hallbeig): Fig. SS4

Stems glabrous or sparsely hairy at the m>'!<.->.
laxly branched, erect or ascendent, 5-20 cm tall.
Leaves glabinm. sessile, ellipdcal-oborate to oblong,
0.6-3.5 cm long, 0.2-1.2 cm wide, pinnaiely nerved.
base narrowed and semi-ampU-xicau!, margins saw-like.
the teeth very iharp and each tennfauting in a spine>
the U|JS BMrmfnating in spim-s. Flowers in up »> 1" °*
long, terminal, laxly-dowered raceme*, borne in oppO'
site pairs; bracts reduced. scaUstike, linear. SM I11J11

long; pediccli l-i> mm long at antbesis, W8 mm long
in irtiit, SepaJs glabrous, when young lubnlar almost to
the lip, usually becoming deeply 5-lobed almosi to il«-
base later. S-5 mm long; lobes lanceolate DO subul-i"'-
e<|ual or 1 smaller. Petals 6-8 mm long, up to I (in to
diameter, petal tube ± S.fl mm long, wbilish to pint or

blue below, blue or purple in tin: throat; adaxial lip
2-6 mm long, oblong; abaxial tip :^-4 mm 1"»8"
Stamens 4, 2 with (mile anthers; filaments ± LiS m n i

lon(5, ajithers unequal, ± 1 mm long;
± 1.5 mm long, the tips divergent. Capsules cyl'ii
acuminaic, 7-17 mm long, 2-3 timts as long W t lu"



SCROPHU1.AUIACEAE

sepals, arrhing upwards when ripe. Seeds ellipsoid with
truncate ends, ± 0.3 mm b n j , ±0.15 mm in tiiaineicr,
pitted.

Annual. Often gregarious, found along the
banks of post-monsoon streams. En rite field*, moist
ground, damp rocks, lattritfc slopes and in wet
grassland.

{O Ht-[|. Tropical Asia and Australia Bur, Cey, Ind.
Ncp: Ap. As, Bh, Dl. Gj. Go, KJ. Ki. Mh, Mn. Mp, Or,
Pj, Rj, Sk, Tn, Up. Wb. (J—I TJOO m.

Undentia crustacea (linnaew) F- von Muclfer [/.. rnti-
tarea var. rttirhd Ciiri ft Majunular, Vandetlia racemose

Bonati. V. grarilisl&wK\t't\: Fig. 355
Stems Wangled, glabrous or ipandy pubescent on

(lie angles, laxly branched prostrate or erect, witJi
ascending branches, occasionally rooting below,
2-2(1 cm long. Leaves peiiolaie becoming sessile
towards iht lips; petiole up to 1 GOD long, glabrous or
pubescent; blades orate n> almost rhomboid or subor-
bi<:ular, 0.5-1.7 cm long, ±0-4-1.5 cm wide, pinnalcly
nerved, glabrous to sparsely hispid on the margins,
base truncate to cordate, margins coarsely toothed

Flc, 555. Unttrmia oru&umi ft, flowering •hod <1 cm);
b, pc-LiLl ntbe openrri (U m m ) ; c- "I™1* w i t h ( i lP-wlc

(1.6 mm); d, wed (0.25 mm). L eltna: e, fkwerfng h
' I < m): i, peial tube optnert (I mm); g, wpalu h
(1.6 mm).

with ronndcu or pointed teeth and < ilt.nc. tips suba-
« ua:. Flowers solitary in ihc axih ol lcnl-like bracta,
borne in opposite pairs- bracts beconiinp srnallot
above; pedicel 0.-1-2.5 cm long, sometimes Conning h\\
terminal racemes. Sepals tubular, united from above
the middle, often red, .1-4 mm long at amhexis becom-
ing 4-6 mm lorip in fruit: tube :Vrihhed. ridged or
alighdy winged. sparM-h hispid on the main nerves;
inhes short, arutC- Petals 7-tl mm long, ±4 mm in
diameter, white or pink to btoc or purple or white with
blue flecks on the margins; petal tube 4-1 mm long,
sometimes pale yHUnv ,n [he base; adaxial lip )£-$ rtmi
long, 2-!obed: abaxtal lip 2-4 mm long. Siamem 4, all
with fertile anthers; jdaxial pair with ± 1.5 mm long
lilaniniti-, the anthers± 0.7 mm lOttgi ab.ixi.it pail with
± !V5 mm long filiimenus, each wilh a subulate, pur*
plish-hhtf blunt appendage 0.4-0.5 (-0.9) mm king,
near the base, the anthers like (.he abaxial oti«>
OL|Jstiles oblong-ovoid, 3-5 mm long. 2-3 mm in diam-
eter, not or slighth CM icrhnR ihe steals, patent, when
ripe. Seeds oval, 0.3-0.5 mm long, ±0.25 mm in diamc-
icn pitted.

An ituiil. Low lyi%> pastures, river banks, rice fields
after the harvest and drying out tanks. Sometime* ii
grows near ihe sea shoie. Mostly common and gregari-
ous, ihc small leaves iuirl large Mowers make it a
elegant plant. Used in medicine for biliousness, dysen-
tery, in poultices for boils and against ringworm.

|O Hef}. Warm and tropical Old Worltl, naturalized
in the New World: Oy, Ind. Nep: An, Ap, As, Dl. Cj.
Co. Kl, Kt, Mh. Mn, Mp, Mi, Or. Rj, Tnf Tp, Up, Wh.
ri-1800 ni-

/ indemia rlatn fBtrnihain) Wettstt-in \VantMUa urthi/it-
HdHanceJtFig. 355

Stems laxly branched, creeping and rooting at nofics
or subcref i, 10-50 cm Inng, sparselv to densely hispid
with spreading long white hairs intermixed with glan-
dular hairs. Leaves sessile or shortly petiolate: peiioies
2-13 mm long, with long white hairs: hfades ovaic to
ovate-deltate, 4—20 mm long, 3-15 mm wide, pinnatcty
nerved, with long white hairs intermixed with glandu-
lar hairs 00 both surfaces, the base truncate, margins
sharp toothed, tile tip acute. Flower* either solitary or
in clusters of 4-6 flowers at nodes; pedicels slender,
2-10 mm long, with long white hairs, Sepals 3-5mm
long, cleft almost lo ihe Iwui-, with spreading white
hairs: lobes lincar-lanceohiie, acuminate. Petals
4-5 mm long, while lo bluish, fragrant; adaxi.il
(upper) !i|> 2-lobed: abaxial {lower} lip 3-tolM'd, longer
than the adsxial lip, the central lobe larger, 3—1 mm
lung. Stamens 4, all with ferule anthers; aba\i;il
(tower) paireath wilh a rounded, knee-like appendage
± 0.4 mm long. Capsules ellipsoid, S-4 mm long,
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1.5-2 mm wide, shorter lhan the sepals, spread ing or
deilcxed when ripe. Seeds shortly cylindrical, ± 0.33
mm long. ±0.25 mm wide, minutely pitted.

Annual. Mostly in dry sandy fields and meadows but
it also grows in rice Reids and marshes.

\O Hel|. Tropical Asia: Bur, Ind: An.

Lmdernia estam'madiom {Blatter ct Hallberg) Mukherji-e:
refer to Fig, 362

Like- L- ttmtijoliti bin larger, kaf blades oblong to
oblanceolate, 15-30 mm long, the margins wilh shal-
lowly saw-like teeth; flowers in lax terminal and lateral
racemes; bracts ± as long as the pedicels; pedicels up to
7 nim long; sepals up to 6 mm long in Fruit; petals
white; slaminodes absent: (lowers in terminal raceines.

Annual, Ww lowlands and backwaters, The des<u|i
tion and orthography of the name in Sivanggn and
Madiew (1983) do not agrtt' with the original descrip-
tion of Blatter and Hallberg — I have seen no ht:(bar-
ium miiicriul and have tbllnwcd the original description.

|G Hel|- Endemic to SW India: • Ind: Kl. Kt. Mh.

Lindernia hookeri {C. B. Clarke) WetlMein [I- hoohri
var. AmiuiiiTWH.uiPennell, VandtUia itmumaidn \\-A\nv.\\:
Fig- 356

Like /.. anagatlis but capsules shorter than .sepals,
ellipsoid, ± 5 mm long; pedicels noi exceeding 15 mm
long; the abaxial stamen pair sterile, bearing a ±0.3 mm
lung spur near the middle and rudimentary anthers.

Annual. In moist and wet places, also in running
water on hill slopes.

\Q Hell. Himalayas Ittd Indo-China (India, Nepal,
Sikkim), India: Bur, Ind. Nep: Ap? ArT As, Bh. Mg, Mp.
Or, Up.

hytsopoides (Linnaeus) Haines ['hy
orth, niut.h Fig, 3"J*I

Stems glabrous, simple or diffusely branched, erect
or ascending, rather brittle, .T-30 cm or more tall. I.eaf
blades M-«*il«\ liiu-.H-limcenlnte to oblong, 5-30 mm
hmg, 1-6 mm wide, glabrous faintly :t-tier\ed Trom the
base or 1-nen-ed, b;i.«* narrowed, margins entire or
minutely dentate, tips acute. Flowers solitary in ihe
axils of leaf-like bracts, borne singly or very rarely in
pairs; braas linear, reduced and scale-tike above:
pedicel (0.5-) 2-5 cm long. St-pats 3—1 mm long,
deeply lobrd almost to b;isc: lobes linear-lanceolate.
Petals (1-) 10-1 !> mm long (mostly more than 10 mm
long), ±8 mm in diameter pale to deep blue, to purple
at the throat, with whitish lolwi; petal tube 6-9 mm
long; adsdtial lip ± A mm long, slightly notched, with
dark blue Hues; abaxial lip ± 5 mm long, obtuse, with
dark blur blotches a( th*- bases of the lobrs. Siemens 4.
the adaxial 2 with fertile anthers; filaments 2-2.5 mm

Fie 356. Uttdemta hookm- :*.. MYiwerirtg »hoot (I cm); b,
tube fjpenrd (2 mm); c, !K[>,ih with Opfule (2,-rt mm)- £-
safwidn; ci, [iowetins ihoot (2 cm); c, peul tube Opt
(4 mm); f,aepakwitb capwilc (4mm).

long, anthers ± 0.7 mm long; staniinodes
± 0.7 mm lon^, wirh A linear and glandular hairy
appendage. Capsules ovoid-ellipsoid, 5—9 mm long.
2-3 mm in diameter, almoM 2 times as long as the
fcpab, deflexed when ripe. Seeds oblong, ± 0.4 ni»i
long, ±0.15 in in in diameter, longitudinally dg

e.
Annual. Common and abundant, often forrmNfj

Hi use mats in perenniall\ moist places ami harvested
Hce fields. A very variable RMtdcs ivlikh sometimes
inttrgrades with L. fmrvi/lora and A., manitalianit.

\O Hrl|. SE Asia: Bur? Cey, Ind: As, Bh. SI. ^, Mg,
Mn. Mp. Or. Rj.Tn.

Undtmia tatifotia (Blume) Koordcrs [V
BonaiiJ: Fig. 867

Stems erect, fctMSG cm high; branches p
Leaves peiiolaie Iwcoming almost sessile above; p*"tl*
tiles up to 2.5 cm long; blades elliptical, ovate '"
ohovaie. (2,5-) 7.5-I.Tcm long, (1-J 2.5-6 OH * ' d f l

pinualelv nciAt-d, hairy on both surfaces, particularly
aloEig the nci-ves on the abaxittl surface, base
margins saw-like, lips obOtte, Flowers in ur
axillary lacemes; racemes with up to ±50 flowers;
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pedicels slender. 10-25 mm long, with glandular hairs;
hram.subt.laie, 1-1.5 nun ^ag. Sepals A-» ma long ai
amhesu becoming 10-13 mm long In Iruit, cleft atao*
to the base, with spreading hairs and glands; lobes
linear-lanceolate, acute, ciliatc. Petals 8.5-12 mm long,
white to pink with or without a yellow throat; adawai
hp broadiv ovate, 2-iobeiI; abaxial lip longer than the
adaxial lip. Stamens 4, all with fer.ile arithe»: adax.a]
pair with ± I tnm long BtaM»« «&tt&J pair each wtih
a rounded, knee-like appendage ±0.7 mm wide the
filaments ± 3 mm long. Capsules ellipsoid 10 globose,
4^6 mm long, shurte, than sepals. wnaiWOg w e «
When Hpr. Seeds ovoid LO spherical. ± 0-r. tttm m diam-

eter^ pitied. .
Annual. A plant found on moUl ground, rarrly

RTowing in we thin ds.
|O Hel). Tntpical SE Asia. Bur.

Undmun manilaliana V. V. Sivarajafi: Fig. 957
likt- L bttntifiwtbxK mm rather stuxutciu and stoui:

leaf Wadea ahrayi so*0e, m-au- to rllipii^h pt«teds not

Frc. 357. L n ft, H

,\i;i\i:ni 355

more than 1 cm long, remaining erect in fruit; bracts all
leaf-like; sepal lobes oblong-obtuse; petaU 6-7 mm long;
si ami nodes rather smaller and simple.

Annual. In swampy lowlands. It grades into
L parvi/lorn which, in turn, grades into L hjS&pUxUs, 1
suspect it is n laic developing ratlifr xrroinoi phii ter-
restnaJ eeddof I. panfifiom.

|0 Heft. Endemic to S India: *Ind: Kl (Calicut}.
L-Decembcr.

Undent to micrantha D. Don \Vandellia angxislifotia

Bentfaam]:Fig. 959
Stems glahrous, laxly bi-<inchcdp erect or a^tndcnl,

mually not rooting ai nodt-s, 7-25 cm (all. Leaves
phibrous, st?ssil^. linear to linearlmiccolaic, 1-2
(-4) cm long, 0,3-6 mm wide, pinnatdy nerved, base
attenuate, margins entire or sparsely and obscurely
crenatC, tips obOiae. Flowers solitary in die axils of Ical-
likc bracts; pedicels 0.5-2 (-3) cm longf glabrous. Sepals
deeply Mobcd almost to the base, 2--1.5 mm long; lobes
linear-lanceolate, acuminate, globfOUS. IVtats 8^9 mtn
long, pale pmple; adaxi;il lip ±^ mm long, emarginaie
to shallowlv 2-lobed; ahaxuil tip ± 2 mm long. Stamens 4.
alJ ivitli fertile anthc-rs; ;uit)it-rs ± J itnn fang and
spurred at both ends; iibaxial fibmentt each with a
rounded appendage, 0.8-1 mm long arising near
the base, the anthers each with a basa) spur as loti^ M
the aritlu'r itself. Capsule* cylindrical, acuminate,
0.9-1.S cm fong, 1-1.5 mm in diameter, more than
I wee the length of ihe sepal*, arching upwards or
hcrumitig defle>ted when ripe. Seeds shor?lvr cylindrical,
±0,3 mm U)Bg,±045 mm in diameter, tninnu-lv pitted.

Annual. Usually found in wet rice fields. It often
grows with /.. ntttigallis v/htrh tl closely resembles in
floral structure. It is almost cenaiuly under-recorded
in India.

{0 Hel[. Troptcal and E Asia: Cey. lnd, Nep: KJ. Rj.

Lindernia minima (ftentham) Mukherjre: Fig. 35S
Likti L. TtiUmdifolia but slems erect, simple below,

2.5-7.5cm long; leaves in 2-3 pairs; leaf blades
2,5-6.5 mm long, the lip obtuse, the margin entire;
pedicels 6.4-17-5 mm long: petals 6.4-S.3 mm long;
capsules subgtobosc, ±2.5 mm in diameter, ±equalling
sepals.

|G Ht-l). Endemic to S India: »Ind: Tn (Patayan-

Htiwcrinp *|UMI (I t:m>

Liudernia inoltu (Kctuhain) Wettslem [/„ rnttam
(\amazaki) Pliilcox, Vandrltia taontana (Bhime)
Koordonr^ Fig. 35S

Stems creeping and rooting at nodes, 20-50 cm
long. Sparsely to densely covered wiili spreading long
white hairs. leaves sitbscssile or shortly pctiolate; peii-



SCROPHULARtACKAE

FIG. 358- Ijudmtta minima: A, flowering plant {1 cm); b.
tube opened (1.4 mm). ' F«O//I.; <-. doweling shoot (1.5« im:
d, petal uibe opened (2.5 mm); r. wpiUs ivith capsule
(2.5 mm). 1.. tnvlttigituntln: I. flowering shorn (1.3 cm);
g, |.ie \A tube I>[H-IK-<I (I mm) with one enlarged adaxial
st:ttncn (inset): li, scpali enclosing (he capsule (1 mm).

oles 0.5-13 mm long, with long white hairs; blades
ovate to amte-)aiic<:nlatc, 1.5—4 cm long, 0.8-3 CJM
wide, pinnatdy ncned, wiili long white hairs l>oih sur-
r , i t f s . the base p a t r o w e d to n u n r . . m , tnarghu wills
rounded or pointed teeth, the lip subacute to obtuse.
Flowers either in suhumhel* of 4-6 flowers, borne M
ihe ends of sympodially branched stems or without
peduncles and 1- or 2-fJowered; pedicels slender,
1-2 cm long, with long white hairs; bracts Imear-lancc-
olalc to linear, 1-3 mm long. Sepals 4-7 mm long, deft

to the base, with spreading white liairs; lobes
r |:uu rol;n«\ acute, cUiate, the abaxiat one usually

shorter ihan the others, Petals 8-11 mm long, white to
pale violet, fragrant; artaxial (upper 1 lip 2-lobe<l;
,il>.i\!.<l (lower) lip 3-lobed, longer than ilii- adaxia! lip,
the central klbfi larger 3-4 nun long. Siamens 4T all
with fertile anthers; abaxial (lower) pair each with a
rounded, knee-like appendage ± 0.4 mm wide at the
base. Capsules ellipsoidal, 4-5 mm long, 2.5-3 nun
wide in diameter, shorter than the sepals, spreading or
deflated when ripe. Seeds shortly cylindrical, ± 0.3 mil*
long, ± 0.2 mm wide, pitted.

Annual. Marshy land and seasonally inundated
places on clayey soil. Glabrescent plants are sometime*
cat led LintUniia nutans.

10 Hel}. S and SE Asia: Bat], Bur. Inrl, ?AW. AS.
Ng, Sit, Wb.

Lindernia maliuginoides (Bentham) VVetislein: Fig.
Like /„ CHtffOdM but flowed 2-10 in umbel-like

ters or rarely solitaj-y-axillary, smaller (se.pals 3-4
long, petals 4-5 mm long); leaf blades lanceolate to
oblong-ovate; capsules ellipsoid, ± OJUS mm long-
± 0.2 mm in diameter, shorter than the sepals,
deflexed when ripe: lilamem appendages clav:ue.

Annual. Sandy ground on river beds or in open wet
meadows.

|O Hel|. India. Mvanmitr and Thailand: Bur. Ind: Kt.
Ai low altitudes.

Lindernia nummularitfoUa (D. Don) Wellstfin ['numtntf
lemfolia ortti. vmit.. Vamte.lhu sess&jtom Benthaiu):
Fig. 3f>9

Steins Singled, with short hairs on the angles,
simple or laxly hranched, erect, 4-17 cm tall, occa-
sionally decumbent and rooting at lower nodes.
Leaves suhsessile CO petiolale; petioles up to 3 "1!fl

long; blades suhorbirular to ovate-orbicular, 1—2.5 cm
in diameter, pinnatdy nerved bill looking palmate!)
$~ or 5-nervr.d as the lateral nerves arise near the bai^'
glabrous adasially, .sparseh hirsute on (lie nerves 0
the abaxial surface, the base iruncate, margins wit"
sharp saw-like teeth and ciliotate, the tip obtuse-
Flowers soliur>- in the axils of leaf-like bracts or in la*
i.c vines; bracts scale-like. 0.7-1 mm long: pediecU
0.3-1.5 an long, glabrous below sparsely hispid
Sepals rainpanuiate, ± Lfi mm long at
becoming 2-3 mm long in fruit; lobes subequitl.;
as kmg as the tube, sparsely pubescent on the nervt.
and margiiiv, r, i ,u 7-10 mm l**ng, white and pi"^ °r

rifliel lo purple with a yellow Meek at the throat.
adaxial lip ± 9mm long, pale violet-brown, cmW
ginale: abaxial lip ± 4 mm long, middle lobe with a
pale yellow blotch ai the base, Stamens 4. all witn
ieitile anthers; abaxwl riliunents each with a rounded
appendage, ± 0.15 mm thick, arising near the base-
Capsules linc;n-cyiindricalh acuminate, 5-11 mm long-
± 2 mm in diameter, the wall almost transparent I ' "
to 2-times as long a.s the sepals, arching upwards WDe

ripe. Seeds ellipsoidal to oljtong, 0.4-0.5 nn'i Î *S»
±0.3 mm in diameter, obscurely longitudinal I v ribbed,
mimitety pitted.

Annual or perhaps smnetiine.s perennial, Sand} «"1(

open ground in evergreen forest*, along mount'*11

rides liut usually in wet places, particularly in rice
Reids. The epithet 'sessiiiftora' refers to cleistogaru°lis
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RG. 359. Undmiia nummulanifoliu: a, flowering shoot {1 cm);
b, petal tube opened (1.6 mm); C sepals with capsule
(2.5 mm). /.. oppositifolia: d, flowering shoot (2 cm); e, sepals
(2 mm); f, petal lube opened (2 mm).

plants which have very short pedicels; they are particu-
larly common during the monsoon.

{(©) Hcl|. African mountains and Asia trom
Kashmir to W and C China: Bur, Cey, Ind, Nep: As, Bn,
Hp. Jk, Kt, Mn, Mp, Ng, Sk, Tn, Up, Wb. 0-2900 m.

Lindemia oppositifolia (Rctzius) Mukherjee [Gratiol*

oppositifalia Reuius, non G. Don, Bonnaya minima

G.Don]: Fig. 359
Stems erect, up to 30 cm tall. Leaves sessile or nearly

so, linear-lanceolate to oblong-lanceolate, 2-3.5 cm
long, 0.4-0.7 cm wide, pinnately nerved, base nar-
rowed, margins saw-like, tips acute. Flowers axillary or
leaf-opposed, solitary or in racemes, borne singly or in
opposite pairs; bracts leaf-like below becoming linear
and reduced above; pedicel up to ± 1 cm long. Sepals
3-6 mm long; lobes lanceolate, acute. Petals 2.5-3 mm
long, ± 2 5 mm in diameter; pinkish below, with blue
to whitish lobes, with or without a yellow fleck at the
throat; petal tube ± 3 mm long; adaxial hp ±2.5 mm
long, entire, obtuse; abaxial lip ± 3 mm long. Stamens
2; filaments ± 1.5 mm long, anthers unequal, ± 0.5 mm
long; staminodes linear, ± 0.6 mm long, acute.

Capsules lanceolate, ± 0,7 cm long, much exceeding
the sepals, deflexed.

Annual. Wet lowlands, scrub jungle and pasture
land. Often found in rice fields after the harvest. It is
often gregarious and is easily seen as it has very lush
green leaves. It is used locally in medicine.

(© Hel}. S and SW Asia: Ind, Nep: Bh, Gj, Go, Kl, Kt,
Or, Tn. Up, Wb. 0-1400 m.

Lindemia parviflora (Roxburgh) Haines: Fig. 360
Stems erect or ascending, simple or branched from

below, slender, 7-15 (-30) cm tall, glabrous. Leaves
sessile; blades linear-lanceolate to oblong-lanceolate;
the lower ones 3—10 (-15) mm long, 1.5—3 mm wide,
3- or sometimes 5-nerved from the base, base rounded,
margins entire, tips acute; the upper ones smaller and
narrower, often 1-nerved, often minutely 1- to
2-dentate. Flowers axillary, mostly borne singly and
alternating or sometimes in opposite pairs; bracts leaf-
like below becoming smaller above and sometimes
scale-like; pedicels slender, 3-10 (-15) mm long, often
reflexed in fruit. Sepals 1.5-2 (-3) mm long, deeply

FIG. 360. Lindemia parvifolia; a, flowering shoot (1 cm);
b, sepals with capsule (2 mm); c, petal tube opened (2 mm);
d, seed (0.2 mm). L. procumbent; e, flowering shoot (I cm);
f, petal tube opened (1.6 mm); g, sepals with capsule
(1.6 mm); h, seed (0.13 mm).
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lobed; lobes linear-lanceolate, glabrous, acute. Petals
4-6 mm long, ±2.5 mm in diameter, white or pinkish-
white, with 2 yellow dots at the throat; adaxial lip ovate,
notched; abaxial lip with 3 oblong lobes. Stamens 4,
the adaxial pair with fertile anthers; filaments ± 1 mm
long, anthers ± 0.4 mm long; staminodes clavate,
± 0.5 mm long. Capsules oblong-globose, slightly
oblique at the tips, 3-4.5 mm long, 1.5-2.5 mm in
diameter, 1.5-2 times as long as the persistent sepals.
Seeds narrowly ellipsoidal, ± 0.2 mm long, ±0.12 mm
in diameter, longitudinally ridged, reticulate.

Annual. Moisture loving, in humid sandy places and
rice fields. Gregarious and locally abundant in peren-
nially moist areas and along river banks. The flowers
opening after 10 a.m. A very variable species that some-
times intergrades with L. hyssopoides.

(O Hel|. Old World tropics: Cey, Ind, Nep: Ap,
As, Bh, Dl, Gj, Kl, Kt, Mg, Mh, Mn, Rj, Tn, Up, Wb.
0-1800 m.

Lindemia procumbens (Krocker) Borbas [L. pyxidaria
Linnaeus, Gratiola integrifolia Roxburgh, Vandellia erecta
BenthamJ:Fig. 360

Stems erect or ascending, 5-20 (-30) cm tall,
glabrous. Leaves sessile; blades elliptical to ovate-ellipti-
cal, glabrous, 0.7-2.5 cm long, 0.3-1 cm wide, 3- or
sometimes 5-nerved from the base, base rounded,
margins entire, tips obtuse. Flowers solitary; pedicel
0.5-2 cm long. Sepals lobed almost to the base,
2.5-3 mm long; lobes linear-lanceolate, acute. Petals
4—5 mm long, pale pink; adaxial lip ovate, notched;
abaxial lip with 3 rounded lobes. Stamens 4, all with
fertile anthers; adaxial filaments each with a clavate to
linear spur 0.4-1 mm long arising near the base, anthers
notched at the ends. Capsules ellipsoid, 3-4 mm long,
2.5-3 mm in diameter, subequalling or slightly longer
than the persistent sepals. Seeds oblong, 3-4 mm long,
± 1.5 mm in diameter, longitudinally ridged, reticulate.

Annual. Rice fields, river beds and other moist and
muddy habitats.

{O Hel}. Temperate to tropical Eurasia: Ind, Nep:
Bh, Jk, Mp, Or, Pj, Rj, Sk, Up, Wb. 0-2400 m.

Lindernia pusilla (Willdenow) Boldingh [L. caespitosa
(Blume) Panigrahi, L. laxa (Bentham) Mukherjee,
Vandellia scabra Bentham, Torenia hirta Chamisso et
Schlechtendal]:Fig. 360

Stems hispid with spreading long hairs, prostrate,
ascending or erect, 5-15 (-25) cm tall; branches widely
spreading from the root stock. Leaves sessile or shortly
petiolate; petiole up to 3 mm long; blades ovate to subor-
bicular, 5—12 mm long, 4-14 mm wide, pinnately nerved,
pubescent above, hirsute beneath, base truncate,
margins obscurely toothed, tips acute. Flowers solitary or

in clusters of up to 4 in the axils of leaf-like bracts, borne
singly or in opposite pairs; pedicels 3-15 (-30) mm long,
hispid. Sepals 2-3 mm long, cleft almost to the base,
glandular hairy; lobes lanceolate, acute, ciliate. Petals
5-8.5 mm long, ± 7 mm in diameter, violet, yellow
and/or white at die throat or white, usually with a brown
adaxial lip; petal tube 4-5 mm long; adaxial lip erect,
2.5-3 mm long, entire or 2-lobed; abaxial lip longer than
the adaxial lip, ± 3 mm long. Stamens 4, all with fertile
anthers; adaxial pair with + 1.5 mm long filaments, the
anthers ± 0.7 mm long, with broad connectives; abaxial
pair with 3 mm long filaments, each with a rounded,
knee-like appendage ±0.2 mm wide, the anthers like the
abaxial ones. Capsules obovoid or globose, 2-4 rnm m
diameter, the septum winged, shorter or equalling the
sepals, spreading or deflexed when ripe. Seeds shortly
cylindrical, 0.3-0.5 mm long, ± 0.2 mm wide, truncate at
both ends, minutely pitted.

Annual. Borders of ponds or tanks, in marshes, in
wet grassy places and in rice fields. Often locally very
abundant.

|0 Hel/Ten?}. Old World tropics: Cey, Ind, Nep: As,
Bh, Go, Kl, Kt, Mp, Ng, Or, Sk, Tn, Tp, Wb.

Lindernia rotundifolia (Linnaeus) Alston: Fig. 361
Stems 4-angled, with short hairs on the angles,

decumbent and rooting at lower nodes, with branches
ascending, up to 20 cm tall. Leaves sessile or subsessile,
blades ovate to orbicular, 5-13 mm long, 4-12 mm
wide, 4- or 5-nerved from the base, base truncate,
glabrous, margins minutely toothed towards the tips,
tips obtuse. Flowers solitary in the axils of leaf-like

bracts; pedicels 0.5-1.5 cm long, glabrous. Sepals
divided to the base; lobes ± equal, lanceolate, 2.5-3 mm
long; ± 1 mm wide, minutely glandular hispid. Petals
(9-) 11-14 mm long, bluish-white; tube white at base;
adaxial lip 2-lobed, usually with a yellow patch inside,
abaxial lip 3-lobed, white with purplish-blue blotches at
the bases of the lobes. Stamens 4, with 2 bearing fertile
anthers; filaments 1.5mm long; staminodes linear t-'
club-shaped, curved outwards at the tips, dark blue with
age. Capsules ovoid-globose, 2.5-3.5 mm long, equa
to or slightly shorter than the sepals. Seeds oblongt
±0.5 mm long, with transverse bars.

Annual or perhaps sometimes perennial. In ric
fields, particularly after harvesting, along ditches an
the edges of ponds and tanks.

|(O) Hel|. Mauritius, Madagascar, W and S India
and Sri Lanka: Cey, Ind: KJ, Kt, Tn.

Lindernia rueUoides (Colsmann) Pennell ['rueUioides orth.
mm., Bonnaya reptans (Roxburgh) Sprengel]: Fig- 361

Stems sparsely pubescent, prostrate, branching an

rooting below. Leaves petiolate; petioles 4-20 m
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Undmtia sritankana Gtamet et Phitcux: refer io Fig. 360
Likr /., puxilta but leaves 5-nerved from the base;

stamens 2 with fertile anthers and 2 M iuudial; the
M.iminndcs Iidm-like. bending out winds-

Annual. In open gra-tsy localities. Flowering in
February.

tO H<«l?i. Endemic la Sri Laaka:

561. Uiiiirrmn wtamtijaha: .1. flowering ihrx>t (I tin);
b, ppial tuhe opened (2 mm): c, stipnls with capsule (1 mm).
/.. nuOkidsy. <t, pttiil mfoe opened (2.5 mmj: c l r i

ll cm!; f, sepati with tapule (3.3 mm).

long; blades ell iplica] io orbicular-elliptical; 1-5 Cffi
long, 0.5-2.5cm wide, pinnately-nervcd, sparsely
pubescent, base, narrowed, margins closely denial**
wiib ihr teeth inwardly etin'tfi and acute a I the apkes,
lips acute. Flowers axillary, in a lax rare me. raOfttj
borne in opposite pairs; bractl linear, 4-6 mm lonp
pedieds S-^ min lung at (UtttluadS, 5 -̂20 mm lonp in
Fruii. glabrous. Sepals deeply a-loWd ;ilm<jst to ihi-
base, 7-9 mm tnisg; lobes Hnear^Miceolate, acuminate,
glabrous to riliaie towards the (<f>. f'ctals 12-15 mm
long, 9 mm jn dtapotter, pinkish lo lilac, purple or
violet; arlaxwl lip miirr^ ;jbaxial lip 3-lobfft. Siamt-ns 4.
2 with fertile amJitrs; filaintnts ± 2 mm long, an them
± 0.7 mm long, ctmncciivcs broad; siaminodes 2,
2-3 mm long, hooted, pubcstt'iit; books elivcFgitnt,
Capsules cylindric;i)t arutc, 1(1-20 rtim long. 1.2—2 mm
in diameter, 2-2.5 times a* long da the sepals, arching
upwaj'd.t when ript*. Stcds ellipsoid, i 0.35 mm long ,̂
±0.25 mm in diameter. inimiH'ly pilled.

Annual, Rice field*, riversides, stream sides and
swampy grasslands.

|O Hell. Tropical and subtropical Asia: Bur, Ind,
Ncp: As, Kl, Mg, Ng, Sk, Tn,

Lindernia tenuifolia CColsmitnn) Alston tL.
vaa1, psgmatm .Sivjrajati ct iMiliip M;Hht-wl: Fig. 362

Stems glabrous, simple pr \:w\y branched, ereci or
aaqmdeat, 5-20 (-40) cm mil. Leaves sessile or ncariy
so, glabrous, linear <u lin*'sr-laji<;colait: or altnost
filiform, usually somewhat succulent, 0,5-3 (-5) cm
long. 0.5-5 (-9) mm wide. I-nerved (lateral nerves
obscure}, bast decurrem, margins entire 10 sparingly
crenate, tips obtuse or subacuie* Flowers sulitary,

^ usually leaf-fjpposcd and subtended by a small
t>r»Ct; btada scale-like, linear. 0.5-2.5 mm long:
pedicels atom, 2-10 (-17) mm Jong. Sepals deeply
5-lobed almost to The base, i.5-2 {-4) mm long; lobes

FIG. S62- Lftldemia Unvifhltai a, tip of a Flowering shout
(I cm); b. petal tube opened (I mm); c. sepak wiili Capsule
(1.6 mm). /.. iiama: tl, (lowering plant {'2 i in); r. enlarge-
iiicm of ihr su-m; r, potj] (ubc opened [111 pun); g,
with capsule {I h mini
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lanceolate, obtuae. Pcials (2,5-) 3—4 mm long, 2-5 nun
in diameter, pinkish-white lo blue or purple. Sunn ens
4, the adaxial 2 with fertile anthers; adaxial filaments
± 0.7 mm long, authors unequal, ± 0.3 inm long: sta-
minodes 2, filiform. 0.3-0,5 (-1.5) mm long. Capsules
cylindrical, acute, 4-8 (-12) mm long, 0.7-1 mm in
diameter, 5—4 times as long as the sepals, dcflexcd
when ripe. Seeds eJBpabid 0,6-0.7 mm long, minutely
pitted.

Annual. A deader herb, often gregarious in marshy
ground, along backwaters and in ritv fields after
the harvest. Sometimes it is found close to the sea
shore. On dry sand or in gravelly soil il is Ktmctlmci
in in me with slums ± 2 cm tall, with minute Mowers
and almost filiform leaves ± 3 mm long; these plants
have been narard var. pygmtua Sivarajan ei Philip
Mafhew.

{0 Hd}. S antl SE Asia: Bur, Cey, Ind: Co, Kl, Tn.

Lindentitt viscosa {Hornemann) Boldingh \VandeUia
hirxutfi P. HarnilhHI CX Firm ham, V. muUijiom (Rox-
burgh) G. Don|: Fig. 362

Stems sparsely to densely hispid with spreading
long hairs, laxly branched, erect or ascending, 5-If> cm
tall; branches widely spreading from the root stock.
Leaves sessile or pettolate; petioles H-8 mm long;
hinder ovate to SQborbicutaT) l.fi-3.5 cm long, 1-2 cm
wide, pinnately nerved, hirsute on both surfaces, base
truncate, margins undulate or creuate-dentaie, tips
acute. Flowers in lax racemes borne at the ends of
branches; pedicels 4-8 mm long, glandular pubescent;
brans lanceolate lo subulate, 1-2 mm long. Sepals
2-3 mm long, cleft almost to the base, with spreading
hairs and glandular; lobes linear-lanceolate, acute,
riliate. Petals ± 5 mm long, ± 7 mm in diameter, white
to pink with or wUhoui a yellow throat; adaxial lip
broadly ovate, 2-lobed; abaxiat lip longer than ilu
adaxial lip, ± 3 mm long. Stamens 4, all with feitDc
.utihers; adaxial pair with ± 1.5 mm long filaments, ilu
anthers ± 0,7 mm long, with broad CQOnectfen
abaxial pair each with a rounded, knee-like append-
age ± 0.15 mm wide, the anthers like the aoaxial ones.
Cap.Hules globose, 2-2.5 nun in diameter, sin HUT or
equalling the sepais, spreading or deNoted when rip<-,
Seeds shortly cylindrical, ±0.3 mm long, ± 0.2 mm
wide, minutely pitH'H.

An until. Waysidti, edges of forests, swamps and moifit
shadv places. It is rarely found in wetlands. Giabrcscenl
ptattH iire Mjmetimcs wcitgn'ized as a separate species
— Undmuti muliijhm (Roxburgh) Mukherjce.

[O Hel?|. Tropical Asia: Ban, Bur, Cey not found
recently, Ind, Nep: An, Bh, Go, KJ, Mg, Mp, Pj, Rj, Sk,
Up. Wb.

Microcarpaca [excluded from Pfftlidium]: I species
Microcurpaea minima (J, G. Konig v* Ret/.ius) Merrill
\XJ. mttirmn R. Brown, Ammannia denlrltvides S. Kurzl-
SSg. 363

Stems 1-15 cm long, capillary, creeping, rooting at
the base ascending at the apex. Leaves decussate.
subsessile; blades simple, linear to obloiig-lim;ar'
2-5.5 mm Jong, 0.5-1 {-2} mm wide, glabrom.
i-nervt-r!. batU drcurrcnt. margin en lire, tip obius*-'-
Flowers minute, sessile or nearly so, solitary in leaf
ax\\s; submerged flowers clcistogamous: bractroks
absent. Sepals l.fj-2.5 (-3) mm long: lobes 5, slightly
shorter than the lube, recurved* margins nl&KN
acute. Petals 2-3 mm long pink or light purple: tube
± 1-1.5 mm long; lobes 5. ciliate <u the apex, tb*
adaxial lobe longest <± 1 rnrti long) and exceeding t n t

sepals. Stamens 2, adaxiat; Slamctttt Bfifbrro, ± 1 " im

lotiy: anthers exened, appearing 1-loctiLir at niaiufity.
0.2 mm long. Style linear, ± 1 mm long; stigma capi-
tate. Capsules ellipsoidal to globose, 1.2-2 mrct long,
locnlicidally dehiscent Seeds ellipsoid, ± 0.4 mm long.

Annual, Small creeping plants forming mats of vege-
tation in seasonally inundated areas and along it'111 sllN

Ftc, 36S, MuniMnptta minima: a, flowering plant (3
b, Qovrta vî wcfl from the frnnt (1 mm); c, pcuil tub* op .
(I mm); d. sepals (1 mm): e, capsule (0.5 mm); f- ^
(0.25 mm).
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FlC, 364. Mimutus nHiirittftm: a. tip of a liowcj ing s
{'2 cm); b, 1 lower {2 mm). Pfpliifittm maritimum: t,
plant (1 cm); d, two cktctpgaatoui fknren •"
(2 mtnj; c, stpalin*nrlosmj; capMjk- fl mm).

b.inks oJstreams and ponds. Autogamous or perhaps
sometimes ontofiiophilous. The disscminulcs are
seeds; [Jicir dispersal ift unknown, probably carried in
iiMKI. Frequency found in rfce fit-Ids l>tu not consid-
ered to be troublesome,

I'll Ten/Hell, Tropical Asia and Australia: Ban. Bur,
Ceyr Jnd, N<;p: Kl, Kt, Mp, Rj, Tn.

Mhnulux: 150 species: cosmopolitan, mainly New World
fcxduded: wetland plant confined to tbc H&nabyaji

Mimulus ntpaletuis Hem luiin.
Found in wci or damp placgq but not in wetlands:

Stimulus xtrictus Ho.ntham [M. gmdSs BOeL hid,, DOB
R. Brown, A/, fmsillus IVntham 1

Mimutus arbicularis Wallicn ex Benrham: Fig.
Stems creeping and branched, up to 50 I-100) cm

long, routing al nodrs. 1.<M\C-S opposite; petioles
0.2-3 rm Jong: leaf blades suliot bjcnlui. 0.9-3 cm IOIIR,

up to ± 3 cm wide, attenuale al the base, entire.
rounded of apsrginais ai the apt-x. Flowers so!iLary oi-
paired in leal1 axils; pedicels 1.3—4 cm l»ng» as long or
longer than the Itavt's. Sepal* bc-ll-iha|M^(l. 3.5—t.3

long, 5-anglwJ with 5 longitudinal ribs, &-UM)thcd, the
teeth deltas. Petals 12-15 mm long, tubular, 2-lippcd,
slightly constricted towards (In- throat, bluish-white io
purple with a yHlow spot; nrLixial lip exterior in bud,
2-Jobcd; abaxial lip shorter, S-lobcd, with middle lip
2-iobed- Stamens 4; rilamcnls liiscd io the lowt-r pai t <>(

the petal lube ti-7 mm long; anther loculesjokied at
tltf api;x, more or less spreading .n iht* bssc. Style
± 4JS mm long; siigina 2-U)bfd, with sensitive [ilatc-likc
\obes 1-5 mm in diamcior. Capsules ellipsoid, 5-8 mm
long, 3-4 mm wide, somewhat .insular, with lorulkidal
dehiscence and n persistent stjde. Shreds n;uTOwly cylin-
rixka), ± O.f) mm long. ± t\.2 mm wide

Perennial perhaps sometimes annual. Ofien found
Jln.iiinp on w;it(?r or rpOted in shallow ivaifr in l.ikr-s,
ditftu'M and fallow tkt: l\uUh. Ii tan vk-ithsuutd brackish
ojnditiotts and it often grows in estuaries and lagoons
by the toast. Baiieajce, L. K. and Matty. G. G. Obser-
vations on the distribution <uid ellcct of salinity on a
link known plant, Mitnutus ortioitatii Wall, ex Benth.
(Scrophiilaiiaceae). BtillcUn of'ilit' Boianiial Sun'«ry of
IodJaS2(l-4): ir>-l4u {dated 1990, published Ht92>.

((O)? Hyp/Eph/Ple|. Tropical Sl\ Asia: Ban, Bur,
Ind: Or. Wb. May-December.

Pvplidium [excluding Miervrarpuw]'. 2 spt'eirt: tropica]
atid subtroptral Old World
Peplidium maritimum (Linnaeus ft I.) Aschcrsan
[/'. hutntfusum Delilc, Mirmcarftara rochteartfolia J. G.
konigexj . E. Sniitiil: Fig. 364

Stems much branched, creeping, rooting at most
nodes, leaves decussate, subsc-aile; blades orbicular w
obovrue or spathulatr, somewhat succuloil, 5-10 mm
long, 4-6 mm wide, glahroui, pinnaiciy netved, base
di-Ltirrent. luargtn entire, apex obtuse. Flowers minute,
usually sttiiiary in leaf axils but somttimes 2 or 3, KSftk
or shortly pt^iicellato; submerged (lowers cleLsroganious;
pediceb Up W 1 mm long. Sepalu tubular, 1,7-2 mm
long, 5-ribbed, bluntly 5-toothcd. enlarged in fruit.
Petals ±2 mm in diameiei. trt'ani or pinkislvwhiie; tube
± 2 mm long; lolx-s b. eaibequal, ± 1 mm king, undulate,
obtuse. Stanteus 2, adaxial; filaments flattened, cursed
and narrowed above, facing each odier, ± 0.8 mm long;
anthers 1-locular, rentform, 0.2 mm long, StyJe linear,
± 0.5 mm long; stigma 2-Jobed. Qipsules globi>se.
2.'y-%.% nun in diameter, dehiscing irregularly or regu-
larly by 2 or 4 valves. Seeds oblong to cuncale. ± 0.5 mm
long, longitudinally striiUe,

Annual. A small, mat-forming plant growing in sea-
sonally inundated places, flowering as the water
recedes. It tolerates saline water and is sometimes
found in «il( marshes along the roast. Autogamous 01
perhaps sometimes entomaphitoitt. The disseminules
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are small seeds; the dispersal il unknown but probably
carrird iti mud,

[O Ten/Hcl). Egypt, tropical Asia and Australia: Ccy,
Ind: Rj, Tn.

Ramphicarfm: (i Spcties warm to tropical Old 'World
I lansen. O.J. The* gCOUl Hftmfthicnrpa [tenth. CflCtend.

F.ngl. A taxonomic revision. Botanisk Tid.sskiih 70
(2-3): 103-125 (1«)75).
Ramphicarpa longifiotti VVttfhl ex Bon 1 hum: Fig. 365

Stetm slender, creel, 2-30 cm high. I Cffifea caulinc,
opposite, rarely simple, usually pinnatcly divided into
filiform wtgiiH-nis, [0.b-) t-4 (-71 cm long. PknvctsioB*
lary in leafaxils, rrlaimlv large: pcdicrls ()-"* (-7) mm
long; bracteoles 0,5-5 mm long. vSepals bell-shaped; tube
OJH-3 in in Uing; lobes 5, narrctwly iiiiingnlar, -1—8
(-10) Bun lung. Petals ± equally 'vluln-d. while, purple
or vtfl.iw; tube straighl. 1.5-S (-S-5) cm long and
]- n<Ur: kilws sulxirhicufcir to spathulau-. !W0 mrn tmig

and bioud. Stamcna -1, :ill alike, wiih a niFt of hairs at die
base of '••*( li liUtiient; Itlaineiiis O.H-1.5 mm long;
anlhtrs 2-H mm lntif̂ - Capsule-i globose t« ovoid, sligbily
flattened. HO mm lonp. 3-ii nim broad, ohliqiielv
beaked, dchbceQCe mostly along the wdaxial suture.
Seeds amnemus, cylindrical, ±1 mm long, reticulate.

Kir,. 365. Rnmphtrttrftn tongiftera: a, ll<iwrin(; plant (5 cm);

(I cm).

Flu. 366. KiHmJea ^niigtillh^untkii: A, Bqwedng ptaH <^ a f l ' >

b. inthtrcsccnce (I rm); r, MOWLT vk'tsrd froni me ft*011

(2 mm); d. sep.xk and capsule (2 mm).

Amuial. U is probably hemlparaaltk and Isoften
growing in marsbi:s imd places whkh stt a
inundated, b i^ panic ulary common in rice
it might be a parasite ol rice. Pollination is bjp
The disscmintikai are seeds; iht-ir dispersal >s unknown-^

I© Hell. F..,d.-mic to W India: •Uul: Go, Kl Ki ^1I):
n ^

p p
Exdudedj wetland species found in ih« f l i m :

but not cxttocttng sf>mliw;irds in India: Veroiee b

bunga Linnaeus: V. axycarpa BoissicT P.
Waflidi [ ir. MtogatSsvaa EndL, non

Stenw creeping, uceodiog or erea (*-) : - j,
(-2(K1) cm high. 3-17 mm ihitk. weaklv 4-imglf«' Pl

gi-een. I.raves opposite: blades lameotate «> iiU]i'°
V2-) 3-12 (-15) cm long, <(>.«-) 1.^4 ( -^3) c f l i j ^
bait cordate or rimeatc, margin! slightly i« 4 | i s l ) i u

u i ,
toothed. Fkmen hi ctpporite, *jrfllary raceows*. '
MMio Bowen pctficcb 4-9 mm long, BW»B)

 e * c T ,,
>"w fltt brans. Sepals i. practically free. ''i:i:l1* \Z
stmriiy itthular. Mobcd, <5-> G (-S> mm in «^ialllJ
lobe* appearing free, blue, violet, pinkish or wh' •
BW WJd spreading, the aduxial bb< the larS*st-
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abaxial lobe the tsoaltept Stamens 2; filaments diverg-
ing Jateratly. bearing the anthem beyond the petak
Style elongate, 1.3-2 (-$) mm IWJgS S"ff™ capitals
Gapatllc* ovate, flattened laterally. 5kfi~5.S trim long.
2-3 mm wide, locuiicidaUy dehiscent at lirsi later
also WptiddaUy dehiscent. Sceda oval, flattened,

0.6-0.7 mm long-
Annual or shon-lhwl perennial (usually dying after

flowering). Found in a variety of aquatic liabitats. sea-
WMiailv submerged, floating or emergent. Pollinated
by insects. The dissemitittles are flattened seeds; dis-
persed h\ adhesion to animals or by wait-r, D«ed
locally in medicine, ihc leaves art' used as ;i vegetable
and it is cultivated for decoration. I have seen no
material from lowland India but (I is frequently
recorded.

t(Ol Hel/Plc/Vit)|. Almost cosmopolitan: Bhu. hid.
Nep: IM.Jk. Mp, Pj. Rj. Up, Wb. ?-4700m.

SPHENOCI.KACEAE I sometimes united with

CAMPANUIAC£A£]: 1 genus
Sflkmodm 2 species: 1 In W Africa the other panirapi-
ca\ bin jK-rljaps naturalized in America and SE Asia
Sphenodea uyianica GftCttnCR Fip, 3(37

Stems erect or decnnihcni, usually swollen md pithy
at the b^ up to ± 150 cm hi^- L e » " alternate; sii[>-
ules absent; petioles up (0 U Ed long; blades Ifincco-
laic, up to 10 cm long, up u> 3 cm broad. Rlabruiis,
entire, tips ± acute. Inflorestettcc .i druse terminal
spike, up to 7 rm long. ± 1 cm in diameter. Rowers
bisexual, radially symmetrical. Sepals united to the
ovary, whit 5 ovalonnmdrd. imbricate lobes. Petals
bell-shaped, perijrynous: lobes 5, as lonj; 3U tbe SCpalu,
greemlsh-whUe. Stamens &, ;uiiiat<- to tlit- petals, alter-
nating with the petal lobes: filmnenis ver> short. (>v.ifv
•emi-interior. 2-loruUr; style 1. shori: stigma vciy
shortly forterl. Fruit a capsule, siibgloijose, apically
flattened, o|x-nins alung a horuontal line; the valve
ntming off like a lid; «:cd* minute, uumcmi^.
attached to a laiRe and apOUgy axile placcnla.

Aitnu.il. Seawnaliy mtunerged, emergent or tem-
porarily terrestrial, often found in swampy areas, along
the bunks nf waier GQltfW* ami in rfce fields. It can ml-
cratc brackish water, Ji is aulogainous hut perhaps also
someujno poIDnated by insects. Tin- diascmiuuJcs are
stu.ill seeds, dispersed ui mud and perhaps also by
nther means. It is <>lun gregarioua bfcouiing ;t trou-
blesome weed in rice fields but it is also cultivated
and eaten as a vegetable. Mtmod. T. A pmpos du
SphenocUa uytattica. Adaiisonia ser. 2, 20(2): 147-16*
(1980).

(O Hcl/Hypf. Almost parttropical: Ban, Cey. Ind.
Ncp. Pak: An, As, Dt. Cki. Kt. Mn, fy Rj, Up. U^

Fit;- 3fi7. Spheiuulfo zrytamra: ». flmrtttaft JIILUII (6 cm);

b, inttoiL'sccnce (1 cm); c, petal tiilw opened (2 mm);

tl, CSfMUJe wild detached lid (1 mm).

STERCUUACEAE excluded see p. 12.

TILIACEAK exi hided see p. 12.

TRAP ACE AE: 1
Trapa: I polymorphic or up lo ± 20 spedes warm to
tropicat tlld World, naiunili/i-d in N -Vnurica

This genus h very vahiible and without ,i satisfactory
Laxonomit treatment. In India ii is BtOW variable in the
Htmalaviis where the following occur: Trapa natansvwr.
natatis \T. gaedtispinasa Roxhur^liJ and T. maximine'
inii KoncbJnsky \'i. inrisa Stcbuld et /ucciirinil (a
much smaller plant with smaller incise-dentate leaves
yyiri much smaller fruits whli i long and thin spines),
Kadono, Y, A preliminary suidy on the variation of
Trapa in |apan- Ada I'hyioiaximomica ei Gcobotanka
(Kyoto) 38: 199-210 (1987).

7ra/w jwfnmUnii;icus v.ir. bitpittam (Roxbtirgb) Makino
| T. liiipmom KuKbvirjiliJ: Kig. 'Mi&

Stems elongate, mostly simple, flexible, submerged,
houom-r<joird. I raves opposite below, alternate above.
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368. TmjM ruitims: A. tlo;itmg roseiif fh&wfaijg pmrmidy
roott (2 cm); b. young plant with linear

nidged leaves (2 cm); c, mil (I rm); d, seedling (2 cm).

dimorphic; submerged leaves sessile, linear, entire,
caducous (after falling ofl green, piunatelv branched,
adventitious root* develop from the leaf scars, these
rool.s are often mistaken for leave* in the literature);
floating leaves in terminal rosettes, the blades rhombic
with toothed margins and broadly cuncate to truncate
bases, tin- petiole often with an ellipsoidal and spongy
swelling. Flowers bisexual, radially symmetrical, soli*
lary, shortlv pedkilled, often clt*i*l<>g;unous. SepaLs 4,
triangular, united 10 the ovary, persistent, developing
into 2. 3 or 4 hard spine* or horns in fruit. Petals 4T

white or lilac, caducous. Stamens 4. Ovary half-inferior.
2-locutar: ovules pendent, 1 in each locule. but only
1 develop*. Fruii a larfje, woody or bony, very polymor-
phic, variouslv sculptured, spinose mil. inusth with
'2 large and 2 small (often rudimentary) spines: the
spines with or without barbed lipv

Aiinnal or perennial Found in still or slowly flowing
water, the seedlings are submerged. the adult leaves
float in rosettes. Pollination BfEtOgamous or sometimes
< ntomophilom. The disseminules are large spiny ntita.

dispersed by animals and also by wilier - It is
cultivated in Asia (singhara in India) and
Where it is a staple food. The Iruiis are eaten r,*w of
cooked; in China they are also used for making Hour-
There art many cultivars; some of (hem are without
spine*. The cultivated races are annual or cOhivated 8»
such. Large populations may be very troublesome w
navigation, fisheries and recreation.

((O) Eph). Old World, it is widely cultivated and u
is difficult to say today where it is native, probably
mostly introduced in tropical India: Ban, Bur. Ccy
Ind. Pak: As. Bh, 1)1. <(*>. Itr. <K1, <Ki, Mh. Mp.

i Wb.

TYPKACEAE [excluding SPARGANIACEAE]:
I genus
Typhn: ± 8 species; cosmopolitan

Stem* erect and comi-iike. connected by stolons or
rhizomes, leaves distichous, sheathing below, not tt)l-
ferentiait'd Into petiole and blade, scale-like on under-
ground parts otherwise linear; linear leaves mostly
radical and irquitant, emergent or rarely inbiiiet^d
Flowers arranged in superposed, cytimbu ai,
Spikes the female below the mates. Perianth
v .il<- or hair-like, simple or branched, in
flowers modified lo attmcRTOl hairs. Malt1

ephemeral, lightlv packed and bardlv delinabli' a*
vidiml flowers; fi laments usually united Mow; p1

single or in (eirads. Female (lowers with elongate and
accrescent g^nophorfs, each with i or more whoi"'s **
perianth hairs; the gyn<«'< i.i i>( 2 (iilU-rent kinds: DIW
with uvult-s (lu- Otbtt ividictut; ovulate gynoccia Wll«
JOUtflry, uniovulate carpels, with simple styles that elon
gale and pt'rsist in fruit; non-ovulate g^itoecia
tlia) with terminal, club-shaped carpels lipped
mucros: terminal pistiltodia sonit'Linies lack
hair>. Fruit stalked, opening hy a single
1-see.di'd cupsule (or fcillicle) or inde.hisciiit. SfiOQ*
tofitsty, tylindrical, the chalazal end sharply [JtiinU'd.

Perennial. Found in ;i wirh- variety of aquatic habi-
t3Ls, the" juveniles arc submerged, ihe adults omergen
or sometimes teereatliaL It is usuall\ gregarious an<*
often dominant over large areas. PptBttattd by î "1'11

The disseuiinule!. are t-aeeded capsules or follicle*, dis-
persed by wind, releasing the seeds in WUBBt when' u&f
are further transported by water or auitnafs imositl
fish). The rhizomes and pollen arc gathered by
humans and eaten locally. The leave* arc used i<>'
weaving mats and rtiofs. Large stands make ft va!ual>|(

refuge for wildlife- In irrigation systems it is < it ten •
serious pest and can even block navigable water. I"
literature is enonnoaa, the following reference is

short summary, Smith S. G, Typtia: its **

the ecological significance of hybrids, An hiv '" '
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(Ergcbn.lJmn.ol,) 27:

l9H7r
Excluded: the Ibllmving are temperate species found

in the W Himalayas but noi extending further south in
India: Typha ialifoiia Unnaeiw; t. taxmarmii Lepechin:
T. minima Kuncfc ex Hoppe.

I. Leaves in transverse section lenwhaped, lacking a
keel, with 1 central row of gas chambers; female headj
in Fruit lighl dnnafittpD brown; hairs in male heads
I <. i • ked; pull en gra i ll s single T. domingetuis
1. [.eaves in transverse section S-angled, distiniih
keeled below, wfefa OM»B Lhan I row orgai chambers;
female heads in fruit dark reddish-hiwtv, bain to male
li.-ads simple; pollen in tetrads t. elephantine

Typha domingnuis Persoon [7" angusUJaUa ffllCL hid.,
non Linnaeus, T. angustata Gttaubert et Bory]: Fig- 309

Rhizomea robust up io I.-Bj cm in diameter, super-
ficial (not deeply rooted), up u> W dan <>r more
between aerial shoou, imemodes 2.5-6-6 cm long, the

h, inSpccKetwe (Hem):c fraud* «ih i«™i

cortex wilh spongy aerenchyma and some, Irregularly
arranged gas chamber State learnt (nearly surround-
ing the nodes. Photosyntheik leaves (0,*-) 1-3 (-+) in
long, (3—> &-I0 (.-16} rnm wide,alwxinlly (onvrx, ;ida.v
iuily Hat or weakly convex, wilh a single and central row
of gas r.hainbcrs (Ltsiially tO-12 large and 2—4 smull):
.shciiih.s iisimJly deenrrent or np|H.Tnios( cviulinr k'avtrs
with shoulders or small aiirir.Jcs. Inflorescence stalks
1.0-2.5 in talf. longer than or slighiJy shorter than iht-
subtending leaves. Female inflorcsccnct'i in fruit (3-)
7-20 (-35) cm long, 1,4—2,5 cm in diameter ami light
cinnamon brown. Gap between mak and frrnalc
inflorescences (0-) 1-3 (-9) cm long. Malt* inflores*
CCBCeS up to ± 35 rm long, about as long M tin- [finale
inlloresccticc, baterrupied by 4-9 caducous spatbes
Uale flowers: hairs simple or branched (forked,
anchor- or ander^ikc), at tip lanceolate or irregularly
lacimau*; stamens in groups of (1-) 2 M>); fttsaa
usually simply forked; anthers alter andiesis (1-} 1.4-1.8
(-2.2) mm long; connenive appcndagel 0.;^-0.8 nnu
long; pollen single. $&-&1 pm in diameter. Female
Mower-; with brads; bracts exceeding tbC perianth bail s.
at base lineai. at tip lanceolate to ovate, light brown,
the apex dtMimtly atumtnuu- or tniKTonate, 4r-8 celts
across, the acumen r>r mutro usttally white (tontrasiing
with the rest); juii.ituti hairs 2t>—11. arising from about
li. loose whorls occupying the basal ± U.fi mm of the
gynophorc, linear or enlarged at tip, white except for
i&obtted brown cells near the apex: stigmas linear,
tilitirientons, ±0.5-1.0 mm long, partly }>ornc above the
perianth hairs, at authms green, kuei becoming dark
brown but in fruii becoming light cinnamon brown.
1'tsiiilodia rlnl>sbaped. uni( rotiate al the apex, at matu-
rity as long as the pcrianili hairs, visible from the
.surface, Ramuli in him with :i 0,7-1.0 mm high basal
pan; terminal pan 1-2A mm long, mosiiv bearing 1 or
2 (3) pislillodi;i aiul A iti niin.il tuti of (2) 3 {-5) bracts.
Fruits 1—1.5 mm foujf. Se«Js (0.6-) 0.8-M (-1.2) mm
long, 0.21-0.29 mm wide.

Perennial, Often dominant in fresh and brackish
in;n'shcst backwHtcrs, lagoon*, pools and along waier
Loimies. It is le\s cotnmtm in die humid tropiraj p;irts
of In din. It i<; widely used for weaving, partial lark in
mitt making. The rhizome is astringent and diuretic.
The immature inflorescence is used as food.

[Hyp]. Warm and tropical legions of the world: Ban.
Bur. End, Pak: »l. Hp, fit. Kl. Kt. Mh, Mn, Mp. Rj, Tn,
Up. Wb.

Typha elephaniiiui Ruxhuigh f T. hitiftilitt anct- Ind,, noil
Linnaeus): lrig. 369

very robust, up to 5 cm in diameter, with
I I ii M cm) '/' flrfifiontitHt: e, trans- mternodcs up to 8 cm long, the cortex with many gas

v o t S S S Z™l"J{ i cm); f. vĉ rtio,! rWwnw ! »«>- chambers arranged regularly in several rows, usually



see VF.RBENACKU

dimorphic with pan horizontal and pun vertical; hori-
zontal rhizomes usually deep, O.W-2 m bdON the soil
surface; vertical rhizomes terminate in aerial shoots
crowded with persistent leaf bases. Scale leaves
appressed to hut not surrounding and enclosing ilicr
baicrnodts. Photosyntheik leaves robust ami siiJfwiih
raiher sharp margins, up lo 4 m or more long,
17-22 (-40) mm wide, wilh a prominent adaxial
from base to ape*> in transverse section distinctly
S-angled and con mining (1) 2 (S) rowis of gas cham-
bers; shrath.% decuirent. Inflorescence stalks up to 3 m
or more tall, subtended by numerous leaves which
about equal the flowering steim in Length* Female
inflorescence in fruit 10-25 im long, dark reddish-
brown, (itip between male and female inMoieiticiiccs
2-10 fin Of WOTS long- M«k (lowers: hairs simple. with
spaihuLue or chlb-shaped tips; slamcm mostly single;
filaments mostly simple, up to 2 mm lonp; anihers
after dnihesii, ± 2.:>-:> mni long; pollen in Mtndft, indi-
vidual grains (I ft-) 20-26 (im in diameter. Female
flowers subtended by simple bracts wiih dark brown to
almost black, linear io slightly dub^hajoed lips: peii-
antli hairs 1>-2I (-28), slightly swollen at the tip.
arising from the base of the gynophore; stigmas linear*
lanceolate w spathuiau-. up to L tana tong, disihn iK
exceeding the perianth hairs. Pistillodi-i najTowJv club-
abaped with raucronate tips, overtopped by perianth

Riiinuli in IVULI With D3-OJ5 mm tall band part;
pvui 0.S-1.5 mm or pcTUaps swwv. long, icvitti-

in a naked pistitlodium or a tuft ol~ hairs
or bracW. Seeds 1.1-1.3 nun long, ± Q,%~&SS mm in

in a wide variety nf wetland habitats, includ-
ing alkaline and brackish conditions, 'flu- rhizomes
readily spread from wet places into dryer ones; it ran
thus invade fields used for cultivating wheat, maize or
»oya. It is difficult to eradicate, li is used in mm and
paper making.

fHyp/(Hel}|. Warm to tropical Asia and perhaps
also \hi. . t : Ban, Ind. Nep. Pak: As? Rj. Wb. This
species is under recordexL

1 M lit :LMFERAE see APUCEAE

\ i; RISEN ACE AE ±91 genera

Trees, simile, liana* or herbs. Leaves usually opposite.
without stipules. Flowers usually bisexual. Sepals
inbul.u below with (4) 5 {-&) lobe* abpw, IVids
tubni.li below, t irregular to 2-lipped Stamens 2 or 4;
tilaments inserted on the petal tube. Ovary of (1)
2 carpels. Fruit a head ul 1-aceded mertcarps, a dmji<-
or a 2- or 4-v.ike(i capsule. Seeds with a straight,
embryo.

Phyla | Lipfria] :±\\ species
Phyla nodiflora (Linnaeus) E. Greene [Uppia
(Linnaeus) Uicbauxjj Fig. 5S0

Surms Qreeptng and exiting at nodes. {5-} 30-95 cm
long, pubnceoi with (SeatiaQy attacbed and appree t i
wbhe hairs: llowefin^ shoots, soineiimrs aacetwtiffg,
rarely nu.ve than 10 an taJL Uanea as i
sessik or tapezed with shoci snbpctiolatc
olaie, spathnhiu- Of Obovate, (0:7-) l--ri (-7) cm
{li.b-\ :U7 (-10) mm wide, apkaHy ronnded at
rarely acute, marginally loothed lioin the middle
abo\t:; (eeth shaq>. (8-) 5 (-7) on earh side. B
ceoee a very dense, many-fbwered. cyfindricaJ spike
(lowers home in the axils of Lightly g^alaupiUg ta
bracts omeatetibovafe, 2.r>-3 mm long, with
margins, somewhat apimlate. Sv\rjA vwbv. sonn'w|i;U

IliHtrm-rl. with 2 narrow pubpsemi knls each running
into ;m erect triangular to snhulau- IHIK-. lobes 1.5-2 tnin

long, split io more than hall' their knRili. estriirlinii
beyond the (mil. Petals white to pale mse-pnl'Plc'
tubular, 2-lipptrd. 4- or Mobed. Stamens I. in 2 p a i r s ;

anthern not rxencd beyond the petals. Fritif t l i 0

Ê obose, separaung into '2 merkaxpt, each troneatt
1-2 mm long.

Ru. 370. mi, mHttflw. a, nnwninR pfattH (« cm)\ h
(I tnm); c. inflorescence (I cm); C, petal mbr opened
idsadal st<L<- (1 mm) .

hl1"
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Perennial or annual. Found in regions regularly
flooded, flowering as the water recedes, particularly
common on the banks of irrigation ditches and ponds
but also found in moist grassland and regularly
watered lawns. It forms a dense turf and is sometimes
planted as ground cover. Used locally in medicine. It is
very variable in form and some varieties have been
described. A second, probably not wetland species
Phyla canescens (Kunth) E. Greene, has been reported
from S India; it is like P nodifiora but it is covered with
soft greyish hairs; leaves entire or bluntly toothed;
mature spikes ovoid-globose; bracts elliptical-ovate;
sepal lobes less than half as long as the tube; petals

lilac or pink.

[<O)? Hell. Cosmopolitan in tropical to warm

regions: Ind, Nep, Pak: <An, Ap, As, Bh, Dl, Gj, Go, Kt,

Lk, Mh, Mp, Pj, Rj, Tn, Tp, Up, Wb.

VAHLIACEAE see SAXIFRAGACEAE excluded

seep. 11.

XYRIDACEAE: 5 genera

Xyris: 250 species: almost cosmopolitan
Stems reduced, corm-like. Leaves distichous, mostly

radical, simple, linear or capillary, sheathmg at the
base. Inflorescence a simple, terminal, bracteate head,
borne on an elongate culm. Bracts overlapping, persis-
tent. Flowers bisexual, tightly packed between bracts.
Sepals 3, 2 lateral, keeled, persistent, the median large,
membranous and hooded, covering the petals in bud.
Petals 3, almost free, yellow or rarely wh.te withering
before noon. Stamens 3, inserted on the petals.
Staminodes 3, filiform, forked, each arm brush-like,
with numerous hairs. Pollen grains smooth. Ovary
superior, 1-locular, with 3 parietal placentas; style
without appendages; stigmas 3, linear. Fruit a capsule.
Seeds numerous, ellipsoid-fusiform, with dark-
coloured longitudinal ribs. ,

Perennial or annual. Most species are found in marshy
or wet areas and may grow seasonally ^merged .
Pollinated by insects, the petals usually wither by midday.
The disseminules are seeds; dispersal unknown Som
are used locallv in medicine and some are cultwated for
decoration; the culms are used to make figures for
Hindu temples. Hansen, B. Xyridaceae in Flora of
Thailand5(l): 130-140 (1987).

1. Bracts in the middle of the inflorescence with dis-
tinctly notched tips, margin otherwise ^entire

K r a T s in the middle of the inflorescence with entire

tips, although sometimes irregularly torn, ,f notched

then the margins ciliate

2. Bracts in the middle of the inflorescence with ciliate
margins at least towards their tips; culms flattened
above with 2 strong ridges; leaf margins rough to touch

X complanata

2. Bracts in the middle of the inflorescence without
cilia on the margins; culms terete or if flattened then
without 2 strong ridges; leaf margins smooth or rough
to touch

3. Leaf blades with short transverse ribs connecting
the longitudinal ones; the margins smooth; culms
terete (circular or nearly so in transverse section),
with 6-15, low, longitudinal ridges X indica

3. Leaf blades without transverse ribs; the margins
smooth or rough; culms terete or somewhat flattened
toward the tip, smooth or with 1-7, longitudinal
ridges

4. Bracts in the middle of the inflorescence without
a greenish-brown or grey field below the tip, at
most a longitudinal keel on the upper third of the
abaxial surface X capensis

4. Bracts in the middle of the inflorescence with a
greenish-brown or grey field below the tip on the
abaxial surface

5. Greenish-brown or grey field below the tip on
the abaxial surface oblong-triangular, 3-10 times
longer than wide, not protruding upwards; leaf
sheath ciliate below (NE India and Mynamar)

X. wallichii

5. Greenish-brown or grey field below the tip on
the abaxial surface triangular, at most 2.5 times
longer than wide, protruding or not protruding
upwards; leaf sheath not ciliate

6. Leaves more than 3.5 mm wide, when dry
smooth; greenish-brown or grey field below the
tip on the abaxial surface not protruding
upwards; plants robust (Myanmar) X intersita

6. Leaves rarely more than 3 mm wide, when dry
rough due to protruding cell walls; greenish-
brown or grey field below the tip on the abaxial
surface ridge-like and protruding upwards
towards the tip of the bract; plants slender
(wide sp read) X paucifolia

Xyris capensis Thunberg [X. capensis Thunberg var.
schoenoides {Martius) Nilsson, X. sckoenoides Martius,
X. nilagarensis Steudel]: Fig. 371

Leaves with and without Hgules; blades flat, (5-)
10-25 (-35) cm long, (1.8-) 2-3 (-4) mm wide, the
margins slightly thickened. Culms terete, (13-) 25-60
(_70) cm long, 1-2 mm wide, with 1 or 2 ridges.
Inflorescence globose, 6-9 mm long, 5-11 mm wide.
Bracts in the middle of the inflorescence blackish-brown
to light brown, smooth except for a longitudinal keel on
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ihe upper third of the abaxial surface, margins entire,
lateral sepals brownish with an entire and smooth crcsL

Perennial. In open wet places in hills.
(Hdl. S and SE Asia, S Africa and S Amenta: Ind.

Ncp: As. Mg, Tn. 900-2700 m.

Xyris camptanata R. Brown (X. ancrps auct Ind., non
Lamarck]: Fig. 371

I raws with ligules; sheaths dark brown lo black:
blades fiat; {*>-) 25-60 cm long. (0.8) 1-1 dun wide,
surface smooih, the margins thickened and rough
(with rows of htukwardly pointing cells). Culms
flattened in transverse section or subterete, occasion-
ally-tangled, (10-) 70-80 (-90) cm long, (H.7-) 1.5-2
(—2.8) mm wide, with 1-5 longitudinal ridge*.
cence. ellipsoid to ovoid or cylindrical, 9-31 (-39)
long, (2.5-) 6-8 mm wide. Brat is in the middle of the
inllorescence greenish-brown lo light brown, darken-
ing with apt. margins dilate towards the tip and entire
bdow. rimiKTom. slightly notched at tfafi iip: greenish-
brown or grey Held on ihe abaxial surface below the
tip elliptical-rhomboid, 2.f>-3 mm long, 1.5-2 wide,
with some scattered lighi spots, lateral sepals brownish

Flc. S71. Xyrii taptnn\; .\. ilower (4 mm): b, a petal mm
I iiaintn and 2 stun in i ides (4 mm); c. latcraJ sepal (1.5 in mi:
H. ii(j]»-i piirl ul'bract (13 mm). X. complnnntn: <-, (towering
pl.int (8 CDI}: f, spike with 1 (lower (•» nm);g, bran (S mm):
b, Jaterd) wpaJ (4 mm); i. wed (0.8 mm).

with a ciliate crest. Capsules 2.4-4.5 mm lonfi-
Stseda ovoifl, reddish-brown. 0.35-0.4 mm long, with
± 14 dark brown ridges.

Perennial, in marshes, moist deprcfttionSt drainage
ditclies, along streams and other wet places. The petals
may persist until well inio ihc afternoon in this species.

IHelL S and SE Asia and Australia: Bur. Cev, Eni Bl.
0-1600 m.

Xyris indica Unnaeus [ X. mSwtfa Martins. ?X
Haim:sl:Fig. 372

Leaves wiibout ligutvs; sheaths reddish-green to
reddish-brown; blades uniferial, Bat, (!0-> SO-50
{-70) cm long, (].5-) 3-fi (-13) mm wide, the margin
not thickened, smooth or sparsely papillate, with COO*
IjricuOUS, slion transverst: ribs tonntxting the long>>»-
dinal nerves. Culms terete. (5-) 30-70 (-110) cm long"
(1.2-) 2-3 (-4,5) mm wide, wiih 6-13 longitudinal
ridges. Lnflorew cn<,- gtotmsc to ovoid or cylindrical.
Ml KM5 (86) mm long. ($-) 8-14 mm wide. Bract* '"
ihc middle of the inflorescence dark or lighi hrotfH»
margins enlire, the tip entire or slighth nm.lied;
greenish-brown or gre* Held Ofl ibe nb;ixial surface
below the tip triangular-rhombic. 1-2 nun long.
0.8-2 mm wide, noi protruding upwards. Lateral sepal*
light brown to almost hyaline, with a coarsely »*
like creM. C2ap6ukt 2.9-4.2 nun long, Seeds
0.5-0,6 mm long, yellow, with 14-18 l
ridges,

Perennial and perhaps sometimes annual. I"
sand or muddy soil in swampy planes, soiuriinu-s in
shallow water in streams, pools, ditches and G&naU, ftl*
in rice fields. It is used as cure Ibr ringworm, itt* and
leprosy,

1(0) He!/Hypl. S and SE Ania and Australia: Bail.
Bur, Qey, Ind: As, Go. Kl, Kt, MK, Mh. Mn. Mp, Sk, Wb-

Xjma intmito Malnxe: Fig. 372
leaves wit hoi n ligiiks: blades flat, (7) 1<>--3

(-38) cm long. (3,:V) -M> (-7.5) mm wide.
margins widened but not thickened, SITHMJIII C:
terete. (6-) 10-35 ( - « ) cm long, {0.7-} L.5M*7

(~2) mm wide, without longitudinal ridges. Inflores-
cence ovoid to globose, (6-) 7-J.I (-14) mm l««g-
(0.5-) 7-10 (-11) mm wide. Bracts in the niiciftlc of
the inlloresccme lighi brown. wi(h some scattered
light spur-, «-;ntrred below the grey-brown fifid.
margins (-mire or minutely toothed lowards the tip*
$omerimes torn M the lip; grey-brown field on il"'
abaxial surface hekm the tip triangular. U&5 '" i n

tong, 1-1.5 mm wide. Lateral Mipab (igbi brown to
almost livaline(withalhineinirc creM

Perennial. On moist sandv lofl.
(Hel). IndoChina, Thailand and Myanma): Bur.
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Flc, S72. XyrU f « * » 4

e, portoa of lea. ...rfece (4
( 3 P

m m ) . x MM: f f . l n « t (1-5

(1.5 mm).

X>™ lobbii Kcndle: Figi Kcndle: Fig. 372
without liffuta; bfed* !!«, » - * > "">

wide, the patgta. - t « g !

«n

long. mm

• deep notch at Lhc lip; grc

b i l fe bd«» *« *

biutcly l a t h e d± L2 widr.
upwards, with an entire or rn

Perennial. Wet places in fore**- (Lf<r. j r im. r B
|HdJ. Vk.nam, Thailand and My-nmar. Bur.

100<)-2150 in.

without

long, 0*4 (-3.7)
scabrid) the ti-rctc or nearly

with longiiudinat ridges, mostly unririRed. Inltfire»-
oence ellipsoid io ± htinis|)herical. 3.5-10 (-14) mm
long. 2-7 (-12) nuu wide. Bracts in the middle of the
inflorescence light or dark brown 10 blackish, with
some light spots scattered lie low the grevbrown tk-ldr

margins t-ntiie, lip entire; grey-browri field on the
abaxfal siirt'uct- below ihe tip njangobr, 0.7-2.i! mm
IOHR, 0.4-13 nun wide, stinietimw uiberaikiit in the
upper half, usually prouuding towards the tip nf the
bract Lattml sepals light brown toaJxtSQll hyaline, with
a coarsely saw-like to *-i it ire CTCSt Dafwuks 2.5-3 DUB
long. Seeds ellipsoid, O.S-0.4 turn long, yellowish to
it'ddisli-brown, with 12-M longitudinal ridges.

Annual or perhaps sometimes perennial. In open
wel plates, swamps, ihe margins or pools and rice
fields. Flowering during and after the monsoon,

|(0>? He!|. S and SK Asia and Australia: Bajt, Bur,
Cey. Ind, Nep: Ap. Go. KI. Kl, Tn. Wb. 0-1500 m.

Xyris waliichii Kuinh: Fig, 873
Leaves without ligulcs; sheaths wilh ciliaic margins;

blade fiat, 5-30 cm long, 1.5-4.6 mm wide, the
margins not thickened, smooth. Culms terete or

FIG. 373. Xjtb pnuafltmt: a. Howcrirtg plant {1 emj; b, spike
wilh 1 flower (3 mm); c, bract (1.5 mm); d, Utcral sepal
(1.5 mm); e. iwo pemb with ttUBUn mi Mwmlaodes
C2 mm). X. waBkkik f. spike (5 mm); «. brart (1.5 mm);
h, liiuTitl xpii (1.3 mm).
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slightly rom pressed above. 5-40 cm long, 0.3-1.4 mm
MIIit-, with or without longitudinal ridges, iht ridges
1 or 2 and shallow. Inflorescenre ellipsoid, - H I mm
long, 2-t> mm wide. Bracts in rhr middle of ihe
intlotc-steme light brown to brawn, margins entire, lip
en lire; grey-brown I if lei on the »baxi;tl surface below
the IJp triangular. 1.7-3.2 mm Song, 0.3-1.2 mm wide,
3-10 times longer than wide, with a narrowly triangu-
lar hyaline area on each side widening but DO! pro-
truding upwards. Lateral sepal* light brown (ne
11wilino), with an entire cresu

Perennial. In VKA ptoces, mi dripping rocks.
|Hi*l|. Nl\ India, Myvmniai. Vietnam mid the Malay

Peninsula: Ban? Bur, End Mg. 1200-1400 m.

ZANNICHtlXIACEAE:4gcit«fl, t in Eodia
ZannichtUia: ±6 o r 1 polymorphit
'/.annithctlia fxilustris Limuieiu,: pig, 374

Root* not branched. Stems txet i or creeping, mucfa
branched, sometimes stolon iierous, with erect,
filamentous, lealy stems. Leaves nn>sily oppnsiie or the
distal ones < lust t red in pseudowhorls and inveUvpcd
hv a membranous prophvll; squanuilaue intravapnales
filiform, usually 2 at the base of each leaf: basal leaf
sfii-:itiis {or stipules) t-ilhcr absent or Tree from the leaf
and li^iile-like; fc-af bhidcs linear. Mat, l-nerved. up !o
5 cm long, usually less lhaii I mm ii'ide. Flowers tini-
sexiiaJ, solitary or clustered, in leaf axils. MaJe flowers
naked: siamens 1 (or 2 united according if> initrrprela-
iiuii); connective small, prolonged into a blunt knob;
anther with {2) 4-8 locales; potlen grains globose.
Femafe flowers borne in cup-shaped slurarhs (spailie or
perianth depending on die morphological imerprett-
lion); carpels (1-) 4-S (-9): style eUmi;;ur, persisting
in fruii; siigma itbliquf-pcliate, asymmt'lrically uiiincl-
shaped. Fiutt a piiby drupe, obliquely oblong,
Battened, Mi nun long, with Irregular peg-like, tecdi
and/or warty ridges on one or both .sides.

Annual or perennial. Totally submerged, in still or
slowly Mowing, fresh or brackish water, Gregariout and
often locally dominant It is pollinated under water

FtC. 374. 7MnnH.hr.llia pafctrftt A, 1l.>v»rTin>; - I H K " H l i n l :

h, node wiih >.ticd!]jmn propbyfl ot siijiuk- i^ mm}; c, in*l°r"

eseance witii i uak and J GesHk Boww 11 m m ) ; rf, head <>i

truita (-1 mral;r, npr liuu (8 mm).

(hiypohydrophilnus) t-tio, Vnu-ilau, SperiT.
Cook, C I>. K. und Cojt, F. A. The pnllinatitm
of ZamiiciuBia patutirti L (ZJwmfchelHaoi»e>.
liotany, S8: 541-356 (1990). The dissemiimJfS are
pithy drupes with qrftty t-ndocarps, Aspersed by w**er

and probablv ,i]<u, hv animals m in mild. In l l i n i l 1 ' ' "
fruits are often stalked and rould be g«uglied '<'
Z. pnlutfm var. prttcithta Wahtenheig et Rtwe'i- B IS

usrlui as (ootl and U a re fug*-' tor wildlih-
l(O) Vit}. Almost cofmopotttaa: Ban, lnd. Nep. RJ*3

Bb,DVHp,Mh.Mp. Rj.Up.
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Abildgaardia 96, 132
densa 96
eragrostis 132
ovata 145
triflora 149

ACANTHACEAE 30
Acanthospermum hispidum 66
Acanthus ilicifolius 30
Achyranthes 41

aquatica 43
prostrata 42

Acmella 73
calva 73

ACORACEAE 50
Acorus 50

calamus 51
gramineus 50

Acroceras 283
munroanum 283
zizanioides 283

Acrostichum 27
aureum 27

Actinoscirpus 174
grossus 177

Adenosma 30
camphoratum 339
indiana 339
javanica 339
subrepens 339
thymus 31
uliginosa 32

Adenostemma angustifolium 66
Adhatoda 36
Aeschynomene 206

americana 207
aspera 207
indica 208
paludosa 211

agarbotti 124
Agasicles hydrophila 42
Ageratum conyzoides 66
Agrostis semiverticillata 281

stolonifera 281
verticillata 281

AIZOACEAE 11
Ajuga bracteosa 224

macrosperma 224
Aldrovanda 182

vesiculosa 182
Alisma 37

glandulosum 37
gramineum 37
lanceolata 37
orientale 37
plantago-aquatica 37

ALISMATACEAE 37
Allmania longipedunculata 41

nodiflora 41

Alternanthera 41
ficoidea 41
nodiflora 41
paronychioides 41
philoxeroides 42
pungens 41
sessilis 42
tenella 41
triandra 42

Alysicarpus hamosus 206
vaginalis 206

AMARANTHACEAE 41
AMARYLLIDACEAE 43
Amaryllis vivipara 43
Ambulia 343
Ameletia 252

polystachya 257
uliginosa 257

Amischophacelus 87
Ammannia 248

auriculata 249
baccifera 249
baccifera subsp. aegyptiaca 249
cordata 252
dentelloides 360
desertora 250
multiflora 250
nagpurensis 250
nana 257
octandra 250
repens 257
salicifolia 249, 251
senegalensis 249, 251
verticillata 251

Anabaena azollae 22
Anagallis pumila 11
Andropogon malacophyllus 299

squarrosus 314
Aneilema 89

hamiltonianum 89
hispida 88
lineolatum 89
nanum 91
nudiflorum var. terminale 90
paniculatum 90
radicans 90
sinicum 89

Angelonia goyazensis 339
salicariifolia 339

ANGIOSPERMAE 30
Aniseia 92

martinicensis 92
APIACEAE 44
Aponogeton 46

appendiculatus 47
bruggenii 47
crispus 48
echinatum 48

indicus 48
jacobsenii 48
lakhonensis 48
microphyllum 49
monostachyon 48
natans 48
rigidifolius 49
satarensis 49
undulatus 49

APONOGETONACEAE 46
ARACEAE 50
ARECACEAE 12
Artanema longifolium 339
Arthraxon breviaristatus 281

castratus 281
jubatus 281
lanceolatus 281
nudus 281
quartinianus 281

Arum colocasia 51
Arundo 284

donax 284
ASCLEPIADACEAE 66
Ascolepis tenuior 160
Asteracantha 30

longifolia 35
ASTERACEAE 66
Asystasia coromandelina 30

gangetica 30
Azolla 22

imbricata 22
pinnata 22
pinnata subsp. asiatica 22
pinnata var. imbricata 22

AZOLLACEAE 22

Bacopa 339
floribunda 340
hamiltoniana 340
monnieri 340
procumbens 339
rotundifolia 339

Baeothryon 182
BALSAMINACEAE 74
Barclaya 273

longifolia 273
BARCLAYACEAE 273
Barringtonia acutangula 12
BARRINGTONIACEAE 12
Batrachium 334

drouetii 334
paucistamineum 334
rhipiphyllum subsp. sphaerospermum

334
trichophyllum subsp. rionii 334

Baumea 160
crassa 160
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Bergia 184
aestivosa 184
ammannioides 184
ammannioides var. trimera 186
capensis 185
odorata 184
polyantha 184
suffruticosa 184
trimera 186
verticillata 185

Berula erecta 44
Bidens bipinnata 66

biternata 66
cernua 67
foliosa 66
pilosa 66
radiata 66
tripartita 67

Bigelowia kleinii 335
lasiocarpa 335
roxburghiana 335

Bischofiajavanica 12
BISCHOFIACEAE 12
Bistella 11
Blainvillea 73

acmella 66
rhomboidea 66

Blastus cochinchensis 12
Blumea bifoliata 66

mollis 66
oligocephala 66

Blyxa 216

aubertii var. aubertii 216
aubertii var. echinosperma 217
japonica var. japonica 217
octandra 218
quadricostata 218

Bobartia indica 104
Boerhavia erecta 11
Bolboschoenus 96

maritimus 96
Bonnaya 350

brachiata 352
bracteoides 352
grandiflora 352
minima 357
quinqueloba 339
reptans 358
veronicifolia 352

Bonnayodes limnophiloides 339, 347
BORAGINACEAE 75
Borreria articularis 335

stricta 335
Bothriochloa pertusa 281
Bothriospermum tenellum 75
Brachiaria 284

decumbens 285
deflexa 285
distachya 285
eruciformis 285
munae 285
mutica 285
nilgirica 285
paspaloides 285
ramosa 286
remota 285
reptans 286
seminuda 285
setigera 285

INDEX TO PLANT NAMES

villosa 285
Bramia 339

monniera 340
Brasenia 80

schreberi 80
BRASSICACEAE 78
Briza eragrostis 293
Bulbostylis 96

capillaris 87
capillaris var. trifida 96
densa 96

Burmannia 79
azurea 79
caelestis 79
coelestis 79
distachya 79
disticha 79
pusilla 80
sumatrana 79
triflora 79

BURMANNIACEAE 79
BUTOMACEAE 11
Butomopsis 247

lanceolata 247
latifolia 247

Butomus umbellatus 11
Bythophyton 341

indicum 341

Cabomba 81
aquatica 81
australis 81
caroliniana var. caroliniana 81

CABOMBACEAE 80
Caesulia 67

axillaris 67
Caladium nymphaeaefolia 51
Calamus erectus 12

tenuis 12
Caldesia 37

grandis 37
oligococca 37
parnassifolia 38
parnassiifolia var. major 38
reniformis 38

CALLITRICHACEAE 81
Callitriche 81

stagnalis 81
wightiana 81

Caltha 334
alba 334
govaniana 334
palustris 334
palustris var. himalensis 334
scaposa 334

CAMPANULACEAE 82
Canna 83

edulis 83
xgeneralis 83
indica 83
x orchidioides 83
speciosa 83

CANNACEAE 83
Canscora decurrens 211

decussata 211
diffusa 211

CAPPARIDACEAE 11
Cardamine 78

Cardanthera 30
avana 31
balsamica 31
griffithii 31
pinnatifida 33
thwaitesii 31
triflora 32
uliginosa 32
verticillata 31

Carex 97
heterostachya 97
lenticularis 98
maculata 98
ovata 145
phacota 98

CARYOPHYLLACEAE 11
Cassia alata 12

tora 206
Catabrosa aquatica 281
Celosia argentea 41
Centella 44

asiatica 44
Centipeda 68

minima 68
orbicularis 68

Centranthera 341
hispida 341
humifusa 341
indica 341
nepalensis 341
procumbens 341
tranquebarica 341

Centrostachys 43
aquatica 43

Cephalanthus occidentalis 12
CERATOPHYLLACEAE 84
Ceratophyllum 84

demersum 84
muricatum subsp. muricatum 85
submersum 84
submersum subsp. muricatum 85

Ceratopteris 27
cornuta 28
pteridoides 28
thalictroides 29

Chamaeraphis gracilis 311
spinescens var. brunoniana 310

Chamissoa albida 41
aspera 41
dichotoma 41

CHENOPODIACEAE 11
Chenopodium ambrosioides 11
Chinese water-chestnut 126,128
Chrysopogon aciculatus 281
Cicuta virosa 44
Cipura paludosa 11
Cladium glomeratum 160

jamaicense subsp. chinense 94
mariscus subsp. jamaicensis 94
riparium 160

Cladopus 319
hookerana 318
hookerianus 318
willisiana 318

Cleome chelidonii 11
Clerodendron indicum 12
Clinogyne 12

Cochlearia cochlearioides 78
flava 78



Coelachne 286
ghatica 287
minuta 287
perpusilla 287
perpusilla var. nilagirica 287
pulchella 287
simpliciuscula 287

Coix 287
aquatica 288
gigantea 288
lachryma-jobi 288
lingulata 288
puellarum 288

Coldenia 75
procumbens 75

Colocasia 51
antiquorum 51
esculenta 51

COMBRETACEAE 12
Commelina 85

aquatica 86
albescens 85
attenuata 85
benghalensis 86
clavata 85
diffusa 86
erecta 85
hasskarlii 86
kurzii 85
longicaulis 86
longifolia 85
nudiflora 86
obliqua 85
paludosa 85
salicifolia 85
subulata 87
undulata 85

COMMELINACEAE 85
COMPOSITAE 66
CONVOLVULACEAE 91
Convolvulus reniformis 93

uniflorus 92
Corchorus aestuans 12

capsularis 12
CORDIACEAE 75
Coricarpha aphylla 157
Cotula anthemoides 66

bicolor 66
conica 73
coronopifolia 66
hemisphaerica 66

Gourtoisia 162
cyperoides 164

Courtoisinia 162
Crassocephalum crepidioides 66
Crassula schimperi var. schimperi 11
CRASSULACEAE 11
Craterostigma plantaginaeum 339
Crinum 43

asiaticum 43
defixum 43
ensifolium 43
viviparum 43

CRUCIFERAE 78
Crypsis schoenoides 281
Cryptocoryne 52

alba 53
albida 53
axelrodii 58

INDEX TO PLANT NAMES

balansae 56
beckettii 54
bogneri 54
burmensis 56
ciliata 54
cognata 55
cognatoides 57
consobrina 55
costata 53
crispatula var. flaccidifolia 56
cruddasiana 56
dalzellii 57
gomezii 61
huegelii 57
korthausae 53
legroi 58
lucens 57
lutea 58
nevillii 56
parva 56
petchii 54
retrospiralis 57
retrospiralis var. albida 53
retrospiralis var. crispatula 56
roxburghiana 57
roxburghii 57
sinensis 56
spiralis 57
spiralis var. cognatoides 58
thwaitesii 58
tonkinensis 56
tortuosa 57
undulata 58
uniloculare 57
walkeri 58
wendtii 59
wightii 55
xwillisii 57

Cyanotis 87
axillaris 87
cristata 87
cucullata 88
fasciculata 87

Cyathocline 68
flava 68
jacquemontii 68
lutea 68
lyrata 68
purpurea 68

Cymodocea rotundata 11
serrulata 11

CYMODOCEACEAE 11
Cynodon arcuatus 281

dactylon 281
intermedius 281

CYPERACEAE 94
Cyperus 99

albidus 171
alopecuroides 102
alternifolius subsp. flabelliformis 113
altus 111
alulatus 103
amabilis 104
angulatus 173
angustifolius 108
arenarius 104
aristatus 166
articulatus 105
atkinsonii 99
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baccha 171
bifax 105
brachiatus 106
brevifolius 156
bromoides 173
bulbosus 99
capillaris 168
carnosus 121
castaneus 105
cephalotes 106
circinatus 99
clarkei 162
compactus 163
compressus 106
compressus subsp. micranthus 106
compressus var. capillaceus 106
conglomeratus 99
conglomeratus var. arenarius 104
corymbosus 107
corymbosus var. longispiculatus 107
corymbosus var. scariosus 124
cruentus 171
cuspidatus 108
cyperinus 162
cyperoides 164
dehiscens 118
denudatus 113
diaphanus 168
difformis 109
diffusus 99
diffusus subsp. macrostachyus 99
digitatus 109
dilutus 163
disruptus 105
distans 110
distans var. major 117
distans var. pseudonutans 110
donianus 119
dubius 164
elatus 110
eleusinoides 117
eragrostis 171
esculentus 111
exaltatus 111
exaltatus var. serpens 111
flabelliformis 113
flavidus 125, 168
fuscus 99
glaber 99
globosus 168
glomeratus 99
haenkianus 163
halpan 112
haspan subsp. haspan 112
haspan subsp. juncoides 113
hookeri 109
hookerianus 106
hyalinus 155
imbricatus 113
involucratus 113
iria 114
iria var. rectangularis 103
juncoides 113
kyllingaeoides 164
kyllingia 155
laevigatus 114
latespicatus 168
latespicatus var. gracilescens 168
leucocephalus 99, 122
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Cyperus (cont.):
locuples 99
longus 115
macrostachyos 169
maderaspatanus 165
malabaricus 99
malaccensis 115
marginellus 119
meeboldii 116
melanospermus 156
membranaceus 170
meyenii 106
meyenii subsp. micranthus var.

capillaceus 106
michelianus subsp. pygmaeus 122
mitis 124
monti 99
mysurensis 117
nigroviridis 99
nilagiricus 168
niveus 99
nutans var. eleusinoides 117
nutans var. nutans 117
obliquus 119
odoratus 170
ohwii 117
pachyrrhizus 99
pallidus 120
pangorei 118
paniculatus 119, 170
papyrus 118
pectiniformis 106
pennatus 162
pentabracteatus 99
pilosus 119
platyphyllus 120
platystylis 120
polyanthelus 99
polystachyos 170
procerus 121
pseudobromoides 168
pseudokyllingioides 164
pubisquama 99
pulchellus 122
pulcherrimus 99
pulvinatus 170
pumilus 155, 170
punctatus 170
puncticulatus 171
pygmaeus 122
racemosus 110
radians 99
radiatus 113
ramosii 99
retzii 105
rotundus 123
rotundus subsp. retzii 105
roxburghii 120
rubicundus 99
sanguinolentus 171
scariosus 124
serotinus 99
setaceus 130
sphacelatus 99
spinulosus 163
squarrosus 166
steadii 162

stenostachys var. indica 124
stoloniferus 99

strictus 168
subcapitatus 124
substramineus 172
tegetiformis 107
tegetum 118
teneriffae 99
tenuiculmis 124
tenuispica 125
triceps 156
tuberosus 105, 123
uncinatus 108
unioloides 173
venustus 111
zollingeri 99, 124

Cyrtobagous singularis 30

Dalzellia 317
ceylanica 317
ramosissima 320
zeylanica 317
zeylanica var. konkanica 317

Damsonium flava 248
Dentella 335

repens 335
serpyllifolia 335,336

Desmodium ferrugineum 206
heterophyllum 206
laxiflorum 206
rufescens 206
triflorum 206

Dichaespermum 89
Dichanthium annulatum 281
Dichoespermum 89

juncoides 90
repens 89

Dichostylis 99
Dichrocephala integifolia 66

minutifolia 68
schmidtii 68

Dicraea 321
algaeformis 323
minor 323
pterophylla 323
stylosa var. bourdillonii 323
stylosa var. fucoides 323
stylosa var. kandrensis 323
stylosa var. laciniata 323

Digera alternifolia 41
arvensis 41
muricata 41

Digitaria ciliaris 281
marginata 281
sedgera 281
stricta 281

Dillenia indica 12
DILLENIACEAE 12
Diplachne 289

fascicularis 289
fusca 289

Diplacrum 125
caricinum 125
tridentatum 125
zeylanicum 125

Donax arundastrum 12
Dopatrium 342

junceum 342
junceum var. multiloba 342
lobelioides 342

nudicaule 343
Drosera 183

burmannii 183
indica 183
peltata 183
peltata var. lunata 183

DROSERACEAE 182
Dyschoriste 30

erecta 31
Dysophylla 224

benthamiana 225
crassicaulis 225
gracilis 224
kachinensis 224
stellata var. gracilis 224
tetraphylla 224
tomentosa 224
verticillata 225

Ecbolium 36
Ecbolium procumbens 36
Echinochloa 289

colona 290
colona var. frumentacea 291
colonora 290
colonum 290
crus-galli 291
crus-galli var. breviseta 291
crus-galli var. frumentacea 291
crus-galli var. longiseta 291
crus-galli var. oryzicola 292
crus-pavonis 291
frumentacea 291
frumentacea var. utilis 292
glabrescens 290
hispidula 291,292
macrocarpa 292
oryzoides 292
phyllopogon 292
picta 292
pyramidalis 292
senegalensis 292
stagnina 292
utilis 291

Eclipta 69
alba 69
latifolia 66
prostrata 69

Egeria densa 215
EHRETIACEAE 75
Eichhornia 329

crassipes 329
ELATINACEAE: 184
Elatine 186

ambigua 186
americana 186
gracilis 186
triandra 186

Eleocharis 123, 126, 182
acicularis 126
actangula 127
acutangula 127
andamanensis 128
atropurpurea 127
capitata 129
chaetaria 130
confervoides 182
congesta 127



Eleocharis (conL):
congesta var. japonica 128
dulcis 128
equisetina 128
fistulosa 127
geniculata 129
japonica 127
lankana 129
mitracarpa 126
obscura 126
ochrostachys 129
palustris 126, 128
parishii 126
pauciflora 126
pellucida 127
plantaginea 128
quinqueflora 126
retroflexa subsp. chaetaria 130
sphacelata 128
spiralis 130
swamyii 131
tetraquetra 131
thomsonii 126
tuberculosa 126
tuberosa 128
uniglumis 126
variegata var. laxiflora 129

Eleogiton 131
curvulus 131
fluitans 131

Elytrophorus 293
articulatus 293
spicatus 293

Enhalus 215

acoroides 11
Enhydra 69
Enicostema axillare 211

littorale 211
Enydra 69

fluctuans 69
Epaltes 70

divaricata 70
pygmea 70

Epilobium 276
EQUISETACEAE 23
Equisetum 23

debile 23
diffusum 23
fluviatile 23
limosum 23
palustre 23
ramosissimum 23
ramosissimum subsp. debile 23
ramosissimum subsp. ramosissimum

23
Eragrostis 293

atrovirens 293
cilianensis 293
diarrhena 293
gangetica 293
japonica 293
major 293
megastachya 293
pilosa 293
riparia 293
stenophylla 293
tenella 293
unioloides 293
zeylanica 293

INDEX TO PLANT NAMES

Erianthus 311
elephantinus 311

Erigeron molle 66
ERIOCAULACEAE 187
Eriocaulon 187

achiton 187
alpestre 187
argenteum 199
atratum 187
atratum var. major 187
barba-caprae 187
barbeyanum 190
bhutanicum 187
bifistulosum 201
bombayanum 194
bracteosum 188
breviscapon 190
breviscapum 190
brownianum 187, 188
brownianum var. latifolium 188
capillus-naiadis 201
catopsioides 187
caulescens 187
ceylanicum 187
ceylanicum var. subcaulescens 187
cherrapunjianum 187
christopheri 187
cinereum 191
colletii 187
collinum 187
collinum var. nanum 187
conicum 188
cristatum 187
cristatum var. mackii 187
cuspidatum 191
cuspidatum var. bracteatum 195
dalzellii 192
dalzellii var. glabratum 192
dianae 196
dianae var. conicum 188
dianae var. longibracteatum 196
dianae var. parviflorum 198
dianae var. richardianum 199
dianae var. triloboides 198
duthiei 193
echinulatum 193
edwardii 187
edwardii var. clarkei 187
elenorae 188
ensiforme 188
eurypeplon 194
fergusonii 194
fluitans 201
fluviatile 194
fysonii 195
gamblei 187
geoffreyi 188
glaucum 188
gracile 187
gracile var. kurzii 187
gregatum 187
hamiltonianum 187
hamiltonianum var. minimum 188
hamiltonianum var. minor 197
hanningtonii 196
helferi 195
heterolepis 196
horsley-kondae 188
horsley-kondae var. megalocephalum 188
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horsley-kundae 188
humile 188
indicum 194
infirmum 187
infirmum var. kurzii 187
intermedium 201
kasaragodense 196
katmanduense 187
keralense 194
lanceolatum 196
lanceolatum var. pilosum 196
leucomelas 188
limosum 201
longicuspe 187
longicuspe var. polycephalum 187
longicuspis 187
longifolium 204
luzulaefolium 187
luzulifolium 187
margaretae 188
mariae 187
martianum 197
meeboldii 188
melaleucum 188
melanocephalum 201
minimum 197
minutum 188
miserum 187
miserum var. mitophyllum 187
mitophyllum 187
myriophyllum 201
mysorensis 199
nairii 188
neesianum 187
nepalense 187
nilagirense 188
nilagirense var. parvifolium 188
odoratum 187
oliveri 187
oryzetorum 197, 198
palghatense 188
panagudianum 188
parviflorum 198
pectinatum 188
philippo-coburgi 187
polycephalum 187
psammophilum 199
pseudoquinquangulare 187
pumilio 187
pygmaeum 205
quinquangulare 199
quinquangulare forma viviparum 199, 201
quinquangulare var. martianum 197
quinquangulare var. walkeri 204
rajendrababui 188
ramnadense 188
redactum 191
reductum 191
rhodae 188
richardianum 199
ritchieanum 188
rivulare 192
robusto-brownianum 199
robustum 188
robustum var. caulescens 187
roseum 199
rouxianum 188
santapaui 200
schweinfurthii 201
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Eriocaulon (cont):
sedgwickii 201
setaceum 201
sexangulare 201
sexangulare var. longifolium 204
sharmae 188
sieboldianum 191
sieboldtianum 191
sivarajanii 202
sollyanum 203
staintonii 187
stellulatum 202
subcaulescens 187
subglaucum 187
talbotii 188
thomasii 194
thwaitesii 187
transvaalicum 196
trilobum 203
trimeni 187
trisectoides 187
truncatum 204
truncatum var. disepalum 204
truncatum var. malaccense 204
tuberiferum 188
vanheurckii 194
vanheurckii forma minimum 194
vasudevanii 188
viride 187
walked 204
wallichianum 201
wightianum 195, 204
wightianum forma viviparum 195
wightianum var. helferi 195
willdenovianum 204
willdenovianum var. fergusonii 194
wrightianum 199
xeranthemum 205
zeylanicum 187

Eriochloa 294
polystachya 294
procera 294

Eriophorum 94
Ethulia divaricata 70
Euphorbia prostrata 11

thymifolia 11
EUPHORBIACEAE 11,12
Euryale 274

ferox 274
Eusteralis 224
Exacum hyssopifolium 211

pedunculatum 211
pumilum 212
sessile 212
tetragonum 212

FABACEAE 12,206
Farmeria 317

indica 318
metzgerioides 318

Fimbristylis 132
acuminata 135
aestivalis 135
aestivalis subsp. major 135
aestivalis var. esquarrosa 133
aestivalis var. macrostachya 135
aestivalis var. squarrosa 148
aestivalis var. trichopoda 135

affinis 149
aggregata 132
alboviridis 136
amplocarpa 132
annua forma tomentosa 149
annua var. diphylla 141
aphylla 136
argentea 137
arnottii 149
asperrima 132
assamica 150
autumnalis 138
autumnalis var. complanata 138
autumnalis var. microcarya 144
bisumbellata 137
bisumbellata var. hirtistyla 133
carpopoda 132
cinnamometorum 138
circumciliata 132
comata 148
complanata 138
complanata var. kraussiana 139
complanata var. microcarya 144
compressa 145
connectens 139
consanguinea 139
contorta 132
crystallina 140
cylindrocarpa 149
cymosa 140
cyperoides var. cinnamometorum 138
dauciformis 140
densa 96
dichotoma 137, 141
dichotoma subsp. podocarpa 149
dichotoma var. nilgaririca 133
dichotoma var. villosa 133
diphylla 141
diphylla var. pluristriata 149
dipsacea 141
disticha 142
dura 132
eligulata 132
eragrostis 132, 142
falcata 132
ferruginea 142
ferruginea subsp. sieberiana 148
fimbristyloides 132
fusca subsp. fulvescens 132
fusca subsp. fusca 132
glauca 141
globulosa 150
glomerata 140
griffithii 142
haspaniformis 146
hirsutifolia 143
insignis 132
intonsa 132
junciformis 132
littoralis 143
longistigmata 132
merguensis 132
microcarya 144, 151
miliacea 143, 144
monospicula 132
monostachyos 145
monticola 132
multinervia 132
nayaranii 132

nigro-brunnea 132
nutans 144
ovata 145
pallescens 137
paludosa 146
pentagona 154
pentaptera 147
podocarpa 149
polytrichoides 145
propinqua 133
pubisquama 145
pustulosa 132
quinquangularis 144
quinquangularis var. crassa 136
rectifolia 132
rigidiuscula 133
rugosa 133
salbundia subsp. pentaptera 147
salbundia subsp. salbundia 146
scaberrima 147
scabrisquama 133
schoenoides 147
semi-disticha 133
sieberiana 148
sincta 141
spathacea 140
squarrosa 148
squarrosa var. esquarrosa 133
stolonifera 133
strigosa 133
swamyii 133
tenuicula 149
tetragona 149
thomsonii 133
tomentosa 149
tortifolia 133
triflora 149
tristachya 133
uliginosa 133
umbellaris 150
unispicularis 133
utilis 150
velata 133
wightiana 140
woodrowii 151
zeylanica 151

Fissendocarpa 276
Floscopa 88

hamiltonii 88
scandens 88

Fuirena 151
capitata 152
ciliaris 153
glomerata 153
pubescens 153
rottboellii 153
rubiginosa 160
swamyii 154
trilobites 154
tuwensis 154
umbellata 154
uncinata 152
wallichiana 155

Galium palustre 335
exaristata 281

Garnotia tenella 281
gausun 316



Geissaspis 208
cristata 208
tenella 209
tenella var. malabarica 209

Geniosporum parviflorum 224
GENTIANACEAE 211
ginger grass 306
Glaux maritima 11
Glinus lotoides 11

oppositifolius 11
Glossostigma 343

diandrum 343
Glyceria plicata 281

tonglensis 281
Gnaphalium affine 66

hypoleucum 66
indicum 66
luteoalbum 66
polycaulon 66
pulvinatum 66

Gomphrena 41
celosioides 41

GRAMINEAE 280
Grangea 70

latifolia 66
maderaspatana 70

Gratiola cuneifolia 343
griffithii 338
integrifolia 358
micrantha 339
oppositifolia 357

Graya 313
Grifnthella 318

hookeriana 318
hookeriana subsp. bombayensis 318
hookeriana var. willisiana 318

Halodule uninervis 11
Halophila 215

beccarii 11
decipiens 11
ovalis 11
ovata 11
stipulacea 11

HALORAGACEAE 212
Haloragis isomera 212

philipinensis 212
Hanguana 214

malayana 214
HANGUANACEAE 214
Hapalosa loeflingiae 11
Hedyotis 335

affinis 335, 336
auricularia 336
biflora 336
brachypoda 336
corymbosa 337
corymbosa var. linearis 336
depressa 337
dichotoma 336
diffusa 337
erecta 336
glabella 336
gracilis 335
herbacea 336
hirsuta 335
intermedia 337
japonica 335

INDEX TO PLANT NAMES

leschenaultiana 335
lindleyana 335
nitida 336
pinifolia 335
pumila 336
racemosa 336
ramosissima 337
stipulata 335
stricta 335
trinervia 336

Hedysarum neli-tali 208
Heliotropium 76

coromandelianum 77
curassavicum 76
indicum 76
keralense 77
malabaricum 77
ovalifolium 77
supinum 77

Hemarthria 294
altissima 294
compressa 294
coromandelina 294
hamiltoniana 294
laxa 294
longifolia 294
protensa 294

Hemicarpha 158
isolepis 158

Hemidelphis 30
polysperma 33
polysperma var. joshianus 33

Hemidistichophyllum 318
Hemigraphis dura 30

hirta 30
Hemisorghum 295

mekongensis 295
venustum 295

Herpestis 339
Heteranthera reniformis 328

rotundifolia 328
HIPPURIDACEAE 11
Hippuris vulgaris 11
Hoppea 212

dichotoma 212
fastigiata 212

Hormonia retusa 12
riparia 12

Hoshiarpuria minutiflora 259
Houttuynia cordata 11
Hubbardia 295

heptaneuron 295
Hybanthus suffruticosa 12
HYDATELLACEAE 215
Hydrilla 218

verticillata 218
Hydroanzia 319
Hydrobryopsis 319

sessilis 319
Hydrobryum 319,324

grifrithii 319
olivaceum var. anamalaiensis 324
olivaceum var. grisum 324
olivaceum var. zeylanicum 324
sessile 319

Hydrocera 75
triflora 75

Hydrocharis dubia 215
morsus-ranae 215
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HYDROCHARITACEAE 11,215
Hydrocotyle 45

nitidula 45
perexqua 45
puncticulata 45
ranunculoides var. incisa 45
rotundifolia 45
sibthorpioides 45
tenella 45
zollingeri 45

Hydrolea 221
Hydrolea spinosa 222
Hydrolea zeylanica 222
HYDROPHYLLACEAE 221
Hydrostemma 273
Hygrophila 30

angustifolia 34
auriculata 35
balsamica 31
biplicata 31
difformis 32
erecta 31
griffithii 31
heinei 32
heloides 32
incana 31
obovata 34
phlomoides 31
pinnatifida 33
polysperma 33
pusilla 31
quadrivalvis 34
ringens 34
salicifolia 34
schulli 35
serphyllum 35
serpylla 35
serpylla var. hookeriana 36
spinosa 35
stocksii 35
thwaitesii 31

Hygrorhyza 295
Hygroryza 295

aristata 295
Hymenachne 296

acutigluma 296
amplexicaulis 296
assamica 296
pseudointerrupta 296

Hypaelyptum argenteum 158
HYPERICACEAE 11
Hypericum laxum 11
Hypolytrum latifolium 94

nemorum 94
wrightianum 94

Ilysanthes 350
serrata 352
verbenaefolia 352

Impatiens 74
angustifolia 75
natans 75

Imperata cylindrica 281
Indigofera cordifolia 206
Indocourtoisia 162

cyperoides 162
Indotristicha 320

ramosissima 320
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Indotristicha {cont.):
tirunelveliana 320

Ipomoea 92
aquatica 92
asarifolia 92
beladamboe 92
carnea subsp. fistulosa 93
crassicaulis 93
fistulosa 93
repens 92
reptans 92
rugosa 92

IRIDACEAE 11
Isachne 297

albens 297
angladei 297
australis 298
bicolor 298
borii 297
clarkei 297
deccanensis 297
dispar 297, 298
elegans 298
geniculata 298
globosa 298
henryi 297
himalaica 297
kunthiana 297
meeboldii 298
miliacea 298
multiflora 297
pulchella 298
stigmatosa 298
veldkampii 298

Ischaemum 299
aristatum 299
barbatum 299
bombaiense 299
ciliare 299
commutatum 299
copeanum 299
duthiei 299
flumineum 299
goebelii 299
indicum 299
indicum var. longipilum 299
indicum var. prorepens 299
indicum var. wallichii 299
jayachandranii 300
mangaluricum 299
molle 300
muticum 300
muticum var. srilankensis 300
nairii 299
nilagiricum 300
raizadae 299
repens 300
rugosum 301
sanlapauii 299
thomsonianum 299
travancorense 301
vembanadense 301

Iseilema anthephoroides 281
laxum 281
prostratum 281

ISOETACEAE 23
Isoetes 23

bilaspurensis 24
brachyglossa 23

coromandelina 23
dixitei 24
indica 23, 25
mahadevensis 24
mirzapurensis 25
panchananii 24
panchganiensis 24
panchganiensis subsp. kemangundiensis

24
pantii 24
rajasthanensis 24
reticulata 24
sahyadriensis 24
sahyadrii 24
sampathkumaranii 25
tuberculata 25
unilocularis 25

Isolepis 131,158,174
bellula 158
corymbosus 176
kernii 158
oryzetorum 178
prolongata 175
roylei 179
senegalensis 179
squarrosa 160
trifida 96
uninodis 178

Java fern 27
JUNCACEAE 222
JUNCAGINACEAE 11
Juncella 215
Juncellus 99

alopecuroides 102
laevigatus 114
pygmaeus 122
serotinus 99

Juncus 222
bufonius 223
maritimus 223
prismatocarpus 223

Jussiaea 276
fissendocarpa 277
repens 276
speciosa 278
suffruticosa 277

Justicia 36
betonica 36
glabra 36
peploides 36
quinqueangularis 36
quinqueangularis var. peploides 36
simplex 36

Kedarnatha sanctuarii 44
Kohautia aspera 335

gracilis 335
retrorsa 335

Kyllinga 155
aromatica 155
bifolia 155
brevifolia 156
brevifolia var. stellulata 155
bulbosa 156
cyperina 162
cyperoides 164

hyalina 155
melanosperma 156
melanosperma subsp. bifolia 156
metzii 155
monocephala 155
nemoralis 155
odorata subsp. cylindrica 155
panicea 165
polyphylla 155
squamulata 155
sumatrensis 167
tenuifolia 156
triceps 156
umbellata 167

LABIATAE 223
Lagarosiphon 219

alternifolia 219
Lagenandra 59

blassii 62
bogneri 60
dewitii 60
erosa 61
gomezii 61
insignis 63
jacobsenii 61
koenigii 62
lancifolia 62
meeboldii 62
nairii 63
ovata 63
praetermissa 63
schultzei 63
thwaitesii 63
toxicaria 63, 64
undulata 64

LAMIACEAE 223
Lasia 64

aculeata 64
heterophylla 64
spinosa 64

Laurembergia coccinea 212
Laurentia longiflora 82
Lawia 317

zeylanica var. gardneriana 317
zeylanica var. konkanica 317
zeylanica var. malabarica 317
zeylanica var. parkiniana 317

Lawiella 318
LECYTHIDACEAE 12
Leersia 302

hackelii 302
hexandra 302
oryzoides 302

LEGUMINOSAE 12,206
Legzpia polygonoides 339
Lemna 226

aequinoctialis 227
blatteri 227
cruciata 228
eleonorae 227
gibba 227
minima 227
minor 228
minor auct. Ind. 227
orbiculata 229
paucicostata 227
perpusilla 227



Lemna (cont.):
tenera 228
trisulca 228
turionifera 228

LEMNACEAE 226
LENTIBULARIACEAE 231
Lepironia 157

articulata 157
compressa 157
conifera 157
mucronata 157
zeylanica 161

Leptochloa 302
capillacea 302
chinensis 302
filiformis 302
malabarica 289
panicea 302
uniflora 302

LILIACEAE 43
Limnanthemum biflorum 264

kleinianum 265
moonii 266
nymphoides 263
wrightianum 265

Limnocharis 248
flava 248

LIMNOCHARITACEAE 247
Limnochloa 126

media 127
Limnophila 343

aquatica 346
aromatica 344
cana 345
chinensis 345
chinensis var. clarkei 345
chinensis var. scaberrima 345
cimicina 348,349
conferta 349
connata 345
diffusa 348
erecta 346
glandulifera 346
gratioloides 346
gratissima 344
helferi 346
heterophylla 346
hirsuta 344
hypericifolia 345
hyssopifolia 346
indica 346
laxa 347
x ludoviciana 347, 350
micrantha 348
polyantha 348
polystachya 348
polystachyoides 348
pulcherrima 348
punctata 344
pygmaea 348
racemosa 346
reflexa 346
repens 349
roxburghii 346,349
rugosa 349
serrata 349
sessiliflora 350
tillaeoides 346

Limnophyton 38
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obtusifolium 38
Limnopoa 302

meeboldii 302
Limosella aquatica 338
Lindernia 350

anagallis 351
antipoda 352
caespitosa 358
ciliata 352
Crustacea 353
Crustacea var. clarkei 353
dianthera 339
elata 353
estaminodiosa 354
hookeri 354
hookeri var. kumaunensis 354
hyssopioides 354
hyssopoides 354
latifolia 354
laxa 358
manilaliana 355
micrantha 355
minima 355
mollis 355
molluginoides 356
multiflora 360
nummularifolia 356
nummulariifolia 356
nutans 355
oppositifolia 357
parviflora 357
procumbens 358
pusilla 358
pyxidaria 358
rotundifolia 358
ruellioides 358
ruelloides 358
srilankana 359
tenuifolia 359
tenuifolia var. pygmaea 359
viscosa 360

Lipocarpha 158
chinensis 158
hemisphaerica 158
kernii 158
pygmaea 158
raynalena 159
raynaliana 159
reddyi 159
sphacelata 159
squarrosa 160
triceps 159

Lippia 366
nodiflora 366

Lobelia 82
affinis 83
alsinoides 82
dichotoma 82
dopatrioides 82
griffithii 82
heyneana 83
microcarpa 82
stipularis 82
subincisa 83
succulenta 83
terminalis 82
trialata 83
trigona 82
zeylanica 83
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LOBELIACEAE 82
LOGANIACEAE 11
Lophotocarpus 38

guayanensis 39
lotos 272
lotus 272
Ludwigia 276

adscendens 276
hyssopifolia 277
linifolia 277
natans 276
octovalvis 277
octovalvis subsp. sessiliflora 277
parviflora 278
perennis 278
peruviana 278
prostrata 279
repens 276

Lycopus europaeus 223
exaltatus 223

Lysimachia Candida 11
lobeliodes 11
obovata 11

LYTHRACEAE 248
salicaria 248
tribracteum 248

Machaerina 160
crassa 160
rubiginosa 160
rubiginosa subsp. crassa 161

Maferria 317
MAGNOLIOPSIDA 30
Manisuris myuros 281
Mapania 161

andamanica 161
cuspidata 161
cuspidata var. angustifolia 161
cuspidata var. petiolata 161
enodis 161
humilus 161
immersa 161
palustris 161
silhetensis 161
zeylanica 161

MARANTACEAE 12
Mariscopsis suaveolens 155
Mariscus 162

albescens 162
blatteri 164, 165
bulbosus 162
clarkei 162
compactus 163
cyperinus subsp. cyperinus 162
cyperinus subsp. laxtus 162
cyperoides 164
dregeanus 164
dubius 164
javanicus 162
konkanensis 162
maderaspatanus 165
microcephalus 163
paniceus 165
paniceus var. roxburgianus 165
pedunculatus 162
pictus 162
sieberianus 167
sieberianus var. subcompositus 162
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Mariscus (cont.):
squarrosus 166
sumatrensis 167
tenuifolius 162

Marsilea 25
aegyptiaca 25
ballardii 25
brachycarpa 26
brachypus 26
condensata 25
coromandeliana 26
coromandelica 26
coromandelina 26
gracilenta 27
maheshwari 27
minuta 26
poonensis 26
quadrifolia 25
rajasthanensis 25

MARSILEACEAE 25
Mazus delavayi 339

pumilus 339
Mecardonia procumbens 339
Melastoma malabarthricum 12
MELASTOMACEAE 12
Mella 339
Melochia cochorifolia 12

concatenate 12
Mentha aquatica 223

pulegium 223
stellata 224
verticillata 225

MENYANTHACEAE 263
Menyanthes trifoliata 263
Merremia 93

emarginata 93
gangetica 93

Mesona palustris 224
Meyera orientalis 67
Microcarpaea 360

cochlearifolia 361
minima 360
muscosa 360
spathulata 343

Microsorium 27
Microsorum 27

pteropus 27
pteropus var. minor 27

Mimosa adenanthera 210
natans 209

Mimulus 361
gracilis 361
nepalensis 361
orbicularis 361
pusillus 361
strictus 361

Mitrasacme indica 11
alsinoides 11

Mnianthus 317
Mniopsis 318
MOLLUGINACEAE 11
Mollugo disticha 11

hirta 11
pentaphylla 11

Moniera 339
cuneifolia 340

Monniera 339
Monochoria 329

elata 330

hastata 330
vaginalis 330

morlo 305
Murdannia 89

blumei 89
crocea subsp. ochracea 89
elata 89
esculenta 89
keisak 89
loriformis 90
malabarica 90
nudiflora 90
ochracea 89
pauciflora 90
semiteres 90
simplex 89
spirata 91
vaginata 91
wightii 90

Myriophyllum 213
aquaticum 213
brasiliense 213
indicum 213
intermedium 213, 214
oliganthum 214
proserpinacioides 213
spathulatum 214
spicatum 213
tetrandrum 214
tuberculatum 214
verticillatum 213

Myriostachya wightiana 281
MYRTACEAE 12

NAJADACEAE 267
Najas 267

falciculata 269
foveolata 267
foveolata var. minor 269
graminea 268
graminea var. angustifolia 270
graminea var. minor 270
grossareolata 269
heteromorpha 269
indica 269
kingii 270
kurziana 270
lacerata 269
malesiana 270
marina 270
marina subsp. armata 271
marina subsp. intermedia 271
marina subsp. marina var. kashmirensis

271
minor 271
minor var. spinosa 269
oguraensis 271
tenuis 271

Nasturtium 78
microphyllum 78
officinale 78

Neanotis indica 335
nummularia 335
oxyphylla 335

Nechamandra 219
alternifolia 219

Nelumbium speciosum 272
Nelumbo 272

lutea 272
nucifera 272

NELUMBONACEAE 272
Nepeta calminthoides 224

hindostana 224
ruderalis 224

Neptunia 209
acinaciformis 209
oleracea 209
plena 210
prostrata 209
triquetra 209

Nesaea 252
brevipes 252
lanceolata 252
prostrata 252

Neyraudia arundinacea 281
Nicoteba 36
Nomaphila 30

parishii 31
pinnatifida 33
stricta 31

Nothosaerva brachiata 41
Nuphar 273
NYCTAGINACEAE 11
Nymphaea 274

alba 274
caerulea 275
Candida 274
x daubeniana 275
lotus 275
micrantha 275
nouchali 274, 275
odorata 274
pubescens 275
rubra 275
stellata 274
tetragona 274
tuberosa 274

NYMPHAEACEAE 273
Nymphoides 263

aurantiaca 264
cristata 264
hydrophylla 264
indica 265
krishnakesara 265
macrosperma 265
parvifolia 266
peltata 263
sivarajanii 267

Oenanthe 45
bengalensis 45
hookeri 46
javanica 46
linearis 46
rivularis 46
schlechteri 46
stolonifera 46
thomsonii 46

Oldenlandia 336
affinis 336
alsinifolia 337
aspera 335
auriculata 336
biflora 336
brachypoda 336
capillaris 337



Oldenlandia (cont.):
corymbosa 337
crystallina 336
diffusa 336, 337
erecta 336
herbacea 336
heynei 336
linearis 336
nitida 336
paniculata 336
pentandra 11
pseudocorymbosa 337
pumila 336
repens 335
trinervia 336

Oligmeris linifolia 11
ONAGRACEAE 276
ORCHIDACEAE 279
Oryza 303

aquatica 304
eichingeri 304
fatua 304
filiformis 304
glaberrima 304, 305
granulata 304
indandamanica 304
jeyporensis 304
malampuzhaensis 304
meyeriana var. granulata 304
minuta 304
nivara 304
officinalis 304
rhizomatis 304
rufipogon 304,305
sativa 304
sativa var. collina 304
triticoides 281

Osbeckia rostrata 12
Ottelia 220

alismoides 220
cordata 220

Oxystelma 66
esculentum 66
secamone 66

paddy 305
padupai korai 111
PALMAE 12
PANDANACEAE 279
Pandanophyllum 161

immersum 161
Pandanus 279

fasicularis 280
odoratissimus 280
tectorius 280
pangorai 108, 118

Panicum 289,305
adscendens 281
amphibium 285
auritum 305,312
austroasiaticum 305
bisulcum 305
colonum 290
flexuosum var. glabrum 305
isachne 285
javanicum 314
johnii 305
latifolium 283
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lepidotum 298
myuros 296
natans 305
neesianum 305
nodibarbatum 298
paludosum 305
procumbens 286
proliferum 305
prostratum 286
psilopodium 305
purpurescens 285
repens 306
setigerum 285
supervacuum 286
trypheron 305
umbrosum 286
urochloa 314
violaceum 298
virgatum 305

Papyrus latifolia 120
paragrass 286
PARKERIACEAE 27
Parnassia laxmannii 11

nubicola 11
palustris 11

PARNASSIACEAE 11
Paspalidium 306

flavidum 306
fluitans 307
geminatum 307
paspaloides 307
punctatum 307

Paspalum 307
canarae 308
canarae var. fimbriatum 308
cartilagineum 309
commersonii 309
compactum 308
conjugatum 308
dilatatum 308
distichum 309
notatum 308
orbiculare 309
ovatum 308
paspalodes 309
paspaloides 309
plicatulum 308
scrobiculatum 309
uruguayense 308
urvillei 308
vaginatum 309

Pennisetum hordeoides 281
purpureum 281

Pentapetes phoenicea 12
Peplidium 361

humifusum 361
maritimum 361

Peristylus lawii 279
Persicaria 325

amphibia 325
barbata 325
barbata subsp. gracile 326
barbata var. stagnina 326
densiflora 326
dichotoma 327
dolicopoda 325
glabra 326
hydropiper 327
kawagoneana 325
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lapathifolia 327
limbata 325
minor 325
mitis 325
orientalis 325
peduncularis 327
perfoliata 325
posumbu 325
pulchra 328
punctata 325
strigosa 325
tenella 325

Phalaris aquatica 281
arundinacea 281
nodosa 281
tuberosa 281

Pharnaceum depressum 11
PHILYDRACEAE 280
Philydrum 280

laniginosum 280
Phragmites 309

australis 309
communis 309
karka 309
maxima 309
vallatoria 309

Phrynuim 12
Phyla 366

canescens 367
nodiflora 366

Physichilus 30
Physichilus serpyllum 35
Pistia 65

stratiotes 65
Plaesiantha 30
Plaesianthera 30

thwaitesii 31
Pleiogyne cardiosperma 66
Poa palustris 281

polymorpha 293
POACEAE 280
podma 272
PODOSTEMACEAE 316
Podostemon 321
Podostemum 321,324

acuminatum 324
barberi 321
kelensis 324
microcarpus 324
subulatus 321
subulatus var. mavaeliae 321
subulatus var. sholaii 321

Pogostemon 224
auricularius 224
cruciatus 224
deccanensis 224
erectum 224
gracilis 224
griffithii 225
helferi 224
linearis 224
paludosus 224
peguanus 224
pumilus 225
quadrifolius 224
salicifolius 224
stellatus 225
stocksii 224
tomentosa 224
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Pogostemon (cont.)
wightii 224

Polycarpon prostratum 11
tetraphyllum 11

Polygala elongata 11
POLYGALACEAE 11
POLYGONACEAE 325
Polygonum 325

amphibium 325
barbatum 325
barbatum var. gracilis 326
barbatum var. stagninum 326
densiflorum 326
dichotomum 327
dolicopodum 325
donii 327
flaccidum 325,327
glabrum 326
hydropiper 327
hydropiper subsp. microcarpum 327
hydropiper var. flaccidum 327
indicum 327
lapathifolium 327
lapathifolium var. lanatum 327
limbatum 325
minus 325
mite 325
nodosum 327
orientale 325
pedunculare 327
pedunculare var. angustissimum 327
pedunculare var. robustum 327
perfoliatum 325
plebeium 327
plebejum 327
posumbu 325
praetermissum 325
pubescens 327
pulchrum 328
punctatum 325
rivulare 325
serrulatum 326
stagninum 326
strictum 325
strigosum 325
tenellum 325
tomentosum 327, 328

Polypleurum 321
agharkarii 323
dichotomum 322
elongatum 322
filifolium 322
munnarense 323
stylosum 323
stylosum var. kumarensis 323
wallichii 323

POLYPODIACEAE 27
Polypodium tridactylon 27
Polypogon littoralis var. mutica 281

monspeliensis 281
viridis 281

Pontederia 331
cordata 331
plantaginea 330

PONTEDERIACEAE 328
Porteresia coarctata 281
Potamogeton 331

alpinus 332

berchtoldii 332
crispus 332
distinctus 332
filiformis 332
fluitans 333
gramineus 332
indicus 333
javanicus 333
lucens 332
malaianus 333
mucronatus 330
natans 332
nodosus 333
octandrus 333
pectinatus 333
perfoliatus 334
pusillus 332

POTAMOGETONACEAE 331
Potentilla supina 11
Pratia 82
PRIMULACEAE 11
Pseudognaphalium luteo-album 66
Pseudoraphis 310

aspera 311
brunoniana 310
minuta 311
spinescens 311

Psilotrichum ferrugineum 41
PTERIDACEAE 27
PTERIDOPHYTINA 22
Pulicaria foliosa 66
Pycreus 167

albomarginatus 169
atroglumosa 168
bolei 168
capillaris 168
curvibracreatus 168
decumbens 168
diaphanus 168
diaphanus var. laxus 168
dwarkensis 168
flavescens 168
flavidus 168
globosus 168
govindarajalui 168
hyalinus 155
lancelotii 122, 168
latovaginatus 168
lurida 168
macrostachyos 169
malabaricus 168
nitens 170
odoratus 170
plumbeonuceus 168
plurinodosus 168
polystachus 170
polystachyos 170
polystachyos var. circinatus 170
polystachyos var. laxiflorus 170
pseudobromoides 168
pumilus 170
pumilus subsp. membranaceus 171
pumilus var. patens 171
puncticulatus 171
rubiglumosus 168
sanguinolentus 171
stramineus 172
stricticulmis 168

sulcinux 168
unioloides 173

Queenslandiella 155
hyalina 155

Ramphicarpa 362
longiflora 362

RANUNCULACEAE 334
Ranunculus 334

aquatilis 334
emuricatus 334
flavidus 334
hyperboreus 334
lingua 334
natans 334
rionii 334
sceleratus 334
sphaerospermus 334
trichophyllus 334
trichophyllus subsp. glaber 334

Reimaria 307
RESEDACEAE 11
Rhabdia 78

fluviatilis 78
lycioides 78

Rhaphidospora 36
abyssinica 36

Rhynchospora 173
aurea 173
ceylonica 173
chinensis 173
corymbosa 173
glauca var. condensata 174
laxa 174
rubra 173
rugosa subsp. brownii 174
ruppioides 182
triflora 173
wallichiana 173
wightiana 173

rice 303,305
Rikliella 158

kernii 158
squarrosa 160

Rorippa 78
benghalensis 78
dubia 78
indica 78
madagascariensis 78
micrantha 78
montanum 78
nasturtium-aquaticum 78
palustris 78
pseudoislandica 78

ROSACEAE 11
Rostellaria 36

peploides 36
Rostellularia 36

procumbens var. simplex 36
quinqueangularis var. peploides 36

Rotala 252
alata 261
andamanensis 257
cookii 254
cordata 255
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Rotala (cont):
densiflora 255
diversifolia 255
fimbriata 255
floribunda 255
fysonii 256
hexandra 256
illecebroides 257
indica 257
leptopetala 260
macrandra 258
malabarica 258
malampuzhensis 258
mexicana 259
occultiflora 259
pentandra 260
pygmaea 259
repens 256
ritchiei 259
rosea 260
rotundifolia 260
rubra 261
serpyllifolia 261
simpliciuscula 261
subrotunda 262
tenuis 261
vasudevanii 254
verticillaris 262
wallichii 262

Rottboellia exaltata 281
glabra 294

Rotula 78
aquatica 78

RUBIACEAE 12,335
Ruellia 30

erecta 31,34
ringens 34

Rumex aquaticus 325
dentatus 325
maritimus 325
nepalensis 325

Rungia repens 30
Ruppia 338

cirrhosa 338
maritima 338
maritima subsp. spiralis 338
rostellata 338

RUPPIACEAE 338

Saccharum 311
officinarum 312
ravennae 311
spontaneum 311

Sacciolepis 312
aurita 305, 312
curvata 312
indica 312
indica var. intermedia 312
interrupta 313
myosuroides 313

Sagittaria 38
chinensis 40
edulis 40
greggii 39
guayanensis subsp. lappula 39
guyanensis 39
hastata 40

latifolia 39
longiloba 39
montevidensis subsp. montevidensis 39
pygmaea 39
sagittifolia 39
sagittifolia subsp. leucopetala 40
sinensis 40
tengtsungensis 39
triflora 40

SALICACEAE 12
tetrasperma 12

Salomonia ciliata 11
Salvia plebeia 224
Salvinia 29

cucullata 29
molesta 30
natans 29

SALVINIACEAE 29
Samolus valerandi 11
Sarcostemma esculentum 66
SAURURACEAE 11
Saururus chinensis 11
SAXIFRAGACEAE 11
Schoenoplectus 174

articulatus 175
corymbosus 176
fuscorubens 174
grossus 177
juncoides 177
lacustris var. tabernaemontani 174
lateriflorus 178
litoralis 180
maritimus 96
mucronatus 178
roylei 179
senegalensis 179
subulatus 180
supinus 175
supinus subsp. lateriflorus 178
tabernaemontani 174
triqueter 174
wallichii 181

Schoenus 182
cyperoides 149
tuberosus 123

Schumanianthus dichotoma 12
Scirpidiella 131
Scirpus 126, 131, 132, 174, 181, 182

affinis 96
asiaticus 94
bispicatus 147
brachyceras 176
brevifolius 141
chinensis 94
compactus 96
confervoides 182
coronarius 99
corymbosus 176
cyperoides 167
erectus 177
grossus 177
inclinatus 176
incurvatus 175
jacobii 179
javanus 178
junciformis 177
juncoides 177
lacustris subsp. glauca 174

lateralis 178
lateriflorus 178
laxiflorus 129
litoralis 180
littoralis 180
macrostachys 96
maritimus 96
maximus 177
mucronatus 178
muticus 178
occultus 122
plantaginoides 128
quinquefarius 179
subarticulatus 175
submersus 182
subulatus 180
supinus 175, 178
ternatanus 94
thermalis 180
triangulatus 178
tuberosus 96
tumidus 128
wallichii 181
wichurai 94

Scleria 181
biflora 181
capita ta 181
caricina 125
fenestrata 181
flaccida 181
hebecarpa 181
lateriflora 181
levis 181
neesii 181
oryzoides 181
parvula 181
pergracilis 181
poaeformis 181
rugosa 181
steudeliana 181
stricta 181
sumatrensis 181
swamyii 181
tessellata 181
uliginosa 181

Scoparia dulcis 339
SCROPHULARIACEAE 338
Scutellaria galericulata 224
Serpicula brevipes 212

hirsuta 212
indica 212
zeylanica 212

Sesbania 210
aculeata 210
aculeata var. paludosa 211
aegyptiaca 210
bispinosa 210
cannabina 210
concolor 210
javanica 211
procumbens 211
roxburghii 211
sericea 211
sesban 210
uliginosa 211

Setaria intermedia 281
pallide-fusca 281
paniculifera 281
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Setaria intermedia (cont.)
pumila 281
tomentosa 281

singhara 364
Sinobacopa 339
Sium laciniatum 46

latijugum 44
Smithia aspera 208

bigemina 206
conferta 206
sensitiva 206
setulosa 206

Sonchus brachyotus 66
Sopubia delphinifolia 339
Sorghum halepense 281
Sorostachys 99

kyllingioides 122
SPARGANIACEAE 11
Sparganium emersum 11

erectum subsp. stoloniferum 11
Spermacoce hispida 335

pusilla 335
SPERMATOPHYTINA 30
Sphaeranthus 71

africanus 71
amaranthoides 72
hirtus 72
indicus 72
microcephalus 71
peguensis 73
senegalensis 73
zeylandicus 72

Sphaerocaryum 313
elegans 313
malaccense 313

Sphenoclea 363
zeylanica 363

SPHENOCLEACEAE 363
SPIGELIACEAE 11
Spilanthes 73

acmella 66
acmella var. calva 73
acmella var. paniculata 74
calva 73
ciliata 74
iabadicensis 74
oleracea 73
paniculata 74
pseudo-acmella 73
radicans 73
uliginosa 74

Spirodela 229
intermedia 229
maxima 229
oligorhiza 230
polyrhiza 229
polyrrhiza 229
punctata 230

Spodiopogon cotulifer 281
scrobiculatus 299
villosus 299

Sporobolus diander 281
tremulus 281
virginicus 281

Stemodia diffusa 347
menthastrum 349
viscosa 339

STERCULIACEAE 12
Steris aquatica 222

Struchium sparganophorum 66
sugarcane 312
Sutera dissecta 339
Swertia corymbosa 212

minor 212
Synedrella nodiflora 67
Synnema 30

triflora 32
Syringodium isoetifolium 11
Syzygium cumini 12

TAMARICACEAE 12
Tamarix dioica 12

ericoides 12
troupii 12

Tanacetum viscosum 68
taro 51
Telanthera 41
Tenagocharis 247

latifolia 247
Terminalia arjuna 12
Terniola 317
Terniopsis 317
Teucrium scordium 224
Thalassia 215

hemprichtii 11
Thyrocephalon nemoralis 155
Thysanolaena maxima 281
TILIACEAE 12
Tillaea pentandra 11
Tonningia 87
Torenia bicolor 339

cyanea 339
hirta 358
lepidota 341
lindernioides 339
mucronulata 339

torpedo grass 306
Tradescantia paniculata 88
Trapa 363

bispinosa 626
incisa 363
maximowiczii 363
natans var. bispinosa 363
natans var. natans 363
quadrispinosa 363

TRAPACEAE 363
Trichelostylis 132

chaetorrhiza 132
latifolia 132
torta 132

Triglochin maritima 11
palustre 11

Trigonella occulta 206
TRISTICHACEAE 316
Trithuria 215

konkanensis 215
Tulasnea 317
Tungia laevigata 158
Typha 364

angustata 365
angustifolia 365
domingensis 365
elephantina 365
latifolia 365
laxmannii 365
minima 365

TYPHACEAE 364

UMBELLIFERAE 44
Urochloa 314

marathensis 314
marathensis var. velutia 314
panicoides 314
pubescens 314

Utricularia 231
acuta 239
affinis 246
alata 236
albiflora 237
albocaerulea 233
antirrhinoides 236
arcuata 234
arenaria 234
aurea 235
australis 236
bifida 236

bifida var. wallichiana 243
biflora 239
brachiata 232
brachypoda 246
caerulea 237
caerulea var. graminifolia 239
caerulea var. smithiana 244
capillaris 237
cecilii 238
christopheri 232
coerula 237
conferta 239
confervifolia 235
corynephora 232
decipiens 246
elachista 246
equiseticaulis 239
exoleta 239
fasciculata 235
filicaulis 237
flexuosa 235
forestii 232
foveolata 238
furcellata 232
gibba 239
glochidiata 245
graminifolia 239
hirta 240
humilis 236
inflexa 240
involens 232
khasiana 239
kumaonensis 232
lazulina 240
liliacina 246
macrocarpa 244
macrolepis 243
minor 232
minutissima 241
moliniformis 241
multicaulis 232
nayarii 246
nepalensis 232
nivea 237
ogmosperma 234
orbiculata 245
parviflora 239
paucifolia 237
pedicellata 239
polygaloides 242
praeterita 242



Utricularia (cont):
pubescens 242
punctata 232
purpurescens 239
pusilla 245
racemosa 237
ramosa 236, 237
recta 232
reticulata 242
rogersiana 232
rosea 237
roseopurpurea 237
roxburghii 239
salwinensis 232
sampathii 237
scandens 243
smithiana 244
squamosa 247
stellaris 244
striatula 245
stricticaulis 242
suberecta 239
subulata 246
tayloriana 240
uligenoides 239
uliginoides 239
uliginosa 246
volubilis 243
vulgaris 236
wallichiana 236, 243
wallichii 243
wightiana 247

Vahlia 11
dichotoma 11
digyna 11
oldenlandioides 11
viscosa 11

VAHLIACEAE 11
Vallisneria 221

denseserrulata 221
minor 221
natans 221
spiralis 221
spiraloides 221

Vandellia 350
angustifolia 351, 355
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cordifolia 351
erecta 358
foliosa 354
gracilis 353
hirsuta 360
montana 355
multiflora 360
pedunculata 351
racemosa 353
scabra 358
sessiliflora 356
stemonoides 354
urticifolia 353

VERBENACEAE 12,366
Verbesina acmella 66

alba 69
Veronica 362

anagallis 362
anagallis-aquatica 362
beccabunga 362
oxycarpa 362
undulata 362

Vetiveria 314
zizanioides 314

Victoria 273
VIOLACEAE 12
Vitex negundo 12
Vogtia malloi 42
Vossia 315

cuspidata 315

Wahlenbergia erecta 82
gracilis 82
marginata 82

water hyacinth 329
watercress 78
Websteria 182

confervoides 182
Wedelia calendulacea 67

chinensis 67
Wiesneria 40

triandra 40
Willisia 323

selaginoides 323
Wolffia 230

angusta 230
arrhiza 230

385

delilii var. schleideni 231
globosa 231
microscopica 231
neglecta 231

Wolfiella 231
hyalina 231

Xanthium indicum 67
strumarium 67

XYRIDACEAE 367
Xyris 367

anceps 368
capensis 367
capensis var. schoenoides 367
complanata 368
coronata 368
indica 368
intersita 368
lobbii 369
nilagarensis 367
pauciflora 369
robusta 368
schoenoides 367
wallichii 369

Zannichellia 370
palustris 370
palustris var. pedicillata 370

ZANNICHELLIACEAE 370
Zeuxine 279

strateumatica 279
sulcata 279

Zeylanidium 321,324
barberi 321
johnsonii 324
lichenoides 324
lichenoides var. bhorensis

324
lichenoides var. khandalense

324
olivaceum 324
subulatus 321

Zizania 316
caduciflora 316
latifolia 316

Zygomenes 87












