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The Bolanicsl Survey of India dedicales this work 1o
lhe memory of {ate Dr, B. P. PPal, F.RS., F.NI., former
Director General, Indian Council of Agriculiural Hesearch,
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bulions te plant science and conhservalion programmes in
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AUTHORS™ NOTE

Sludies on planis of the Indian coast including those in the
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ﬁq_ although different floras dent them, Realising jhe imporiznce
ol lhe coastal ecosyslems and o Mlfit |his lacuna, the TFeology
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Ananda Rao, a former Ecologist, conducted studies on the Ecology

of (he Indian Coaslal Vegelation [1960-74), This ennceried
effort had yielded fruitful and inleresting data on the plant-life
in the dilferent coaslal zones. Based oo this, a series of papers and
more defailed classificalion of the Indian coastal vegelation 1ype
with explicit ecological paramaeiers were published al a time when
concernlt on fhis dwindling rescurce was building up.

It is, perhaps, Dol ao exapgeralion ko slate that the oalural-
ness of 1he coastal regions worldover has been greatly alteradd dusing
fhe last one cenfury rendering them as one of the most vulnerable.

AN , PR - Az largely been dos o the press-
ing needs of ever incremsing human peopulalions for urbanise-
tion, agriculiure, fvel and recrealion, But lor lhe gregsriousbess
and wide disfribution, many & mangrove species would have been a
thing of the past by now.

I [ 1 AITRLIE

It would mol be also out of confext to recal]l the efforts made
from lime to time to remedy this siluation. As a first siep, the
Union Ministry of Food & Agricullure convened a Mangrove sympo-
sium (16-19 QOeclober, 1957) at Calcuita, in which several valuable
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presenled and recnmmendations made, However, nothing worlh-
while seems o have been 1he follow up, as evident from the
present state of mangroves. In keeping with the efforts clsewhere,
several renewed measures have been iniliated. Firstly, thﬁe
Depariment of Science & Technology, Government of [ndia, consty-
luted a panel of expertz oh mangrnves and lheir conservation and
published : Stole-of-the-Art-Repor! on Mangrove Ecosystems in 1979,
Later, ihe Ministry of Environment & Foresls, New Delhi vigor-
ously followed these snd rcvised the Stafus Repor! on Mangroves of

India {December, 1987) end also published: Conservation of Man-

groPER in . . I
Commiltee on Mahgroves has heen reconslituled in December, 3988
with the Secretary, Ministry of Eovirobment & Forests as ils
Chairman, fo advise the Government on different appropriaie measu-
res for research and conservation of mangroves. Presenily 10 man-




grove Sicering Commiftees in different States sl Union territories are
in funclion ¢nd programmes on 15 selecled areas have becn {aken
tp. The progress made on these was reviewed al a meeling conh-
vened ob -7 July, 1989 by the Minisiry at Kakinada, Andhra
I’radesh,  Along side of fhese devclopmenls, the necd for a publiea-
licnn on the casy ideptillcation of the important and ¢ommon man-
Eroves as B pre-refjuisile for researchers, forest managers and con-
gervilionixls was also realised and lhe lask was colrusted ta  the
Botanical Survey of India. [t is hoped that this manunal would {ulfil
the needs imperative to a reasonable measure,

a

ication, a brie 5 o -
tics of the differcnt manproves in india ; idenlification keys to the
familics, genera and species ; species-wisc data-sheets with recent
boianieal names [in bold print; synonyms in #afics), iis family,
local Dames, short botanieal descripiions, nDotes ot ceology, distribu-
fion and economic uses, ete. have been provided. Relevant common-
Iy consulied floras have been given under refvrences, At the

tnd A lis! of common mapgrove-associale  species  {which do not

cxhibit iruc mangrove adoapalive characferislics), a glossary of bota-
uieal icrms and some imperiani reicrences suggesied for reading, have
heen appended. An index is dispensed with and an  alphabetical
arrangemcnt of lhe familics, genera, species and varielies hay becn
fullowed fur casy relerchoe, irrespeciive of their  pusitions o ihe
laxonomic keys. Colour and black and while phatographs and habit
skelches for inany speciea are ineluded for Tamiliarising the users of

—this manual oo the beauly gad vichness of mangroves botin coller-
fively apd individually. It iz hoped 1hat this publicalion will provide
the information on their JdEn.ht:r and in choosing the appropriate
species for The ellurls os scienlific management, afforesiation  and
¢onservation,

Balanical Survey of India

Caicuiiz, 10th October, 1959 Anihcrs
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INTRODUCTION

The ferm spangrove is derived Itom the word ‘mangal’ and the
Porluguese word for mangroves s ‘muangue’. Mangroves are a group of
salt tolerant wolant species which oecur in the tropical sand sub-
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iropical 1ntcrt1dal esluarme regions, shellered coast-lines and

creeks atl arc dorminoated by parily submerged sclerophyllonz plant
spircics which are laxonomically turelaied. Mangroves conslitute =z
dynamic ceosystemn with a complex associnlion of species both of flora
and fauna of terresirial and aquatic sysiems and the vegelation
presents an evergreen type with varied life-forms. While the fami-
lics Bhizophoracese, Sonneratiscene, Avicenniacewe npre deominang
with gregarious growih of their species, different other specics are alse
commonly distribuied belonging lo the {amilies @ Combretaceae, Are-
cacege, Sterculiaceae, Acanthaceaze, Meliacene, Fabaceuse, Myrsina-
ceae, Asclepmdaceae Euphorbmceae. Plumhagmac{,ae and & few

IDg oD R relwf that is mtuatt—'r.l ubove 1he {ide vaLl and mnsll};
remains dry in the Mangrove ecosyvslem are usually seen in lhe
families : henopodiacese, Acanthacese and Plumbaginacene. As W
resilt of convergent evolution due lo habilat stress, mangrove species
have similar phvsiclogy and siruciurgl adaplations {Fortes, 198H).

~ The best mangrove formations are seen where the tidal regime
15 normal with a constant mixing of sea water and fresh water and
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mangroves are planls which have partly reached the sea-estuarine

interphase on slilis or props wilth adaptations like viviparons germi-
nalion and pncumalopheres for survival in the parily saline and partly
submerged coaslal ccosystem.

Mangraoves stabilise loose soil and delrilus and act as a filter for
land runcfls, and function as 2 bulwork against sea erosion end
profect the hinterland from tidal surges., cyclonic  storms and
high welocily winds, Hac [1986) mentioned four major roles of
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mangroves : (i} mangroves help in soil formalion by {rapping debris,
{11} they serve as a seive for rich erganic soil washed down |hrough
river syslems inio sea, (iii) provide appropriate ecosystem and refuge
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defrilus enhancing (he productivity of the {-u;-ﬁ}'.atern.

Mangroves besides seling as slabilizers ol wimd and sea wave
action along the coaslal belis, also help lo dissipale the wave chergy.
Thus large portion of open sea fronls wherein mangroves conld
eslablish are converted intp close placicl sea-viver interphases, Man-
groves in fhe cstuarine inferphase buffer high saliniiy, regulale rich
organic-laden water flows, stabilize the alluvia) soil brought from the
river sysiems, fix fhe sedimenis of fhe sca wiih the deiritus, thus
producing ohic of the richest produciive ccosyslerns.  Mangroves also
function as n huifer against the oil-slicks washed down from the sea.

It iz seen Mai the mochanism of salinily folerance and salt accep-
tabilily is regulated by mangroves lhrough {i) higher salt cnm:entra-

tion/tolerance of their cell sap, (i} worage in older leaves, (il
recretion of excessive salts through ecxerelory glands, leaves apd
roots. These featurcs make mangroves as onc of the highly efficient
rroductive systems which use the salt siress environment.

The slriking features of some mangeove species (Rhizophord) is
the ﬂevelcpment of agrial or prop or still-rools which arch from the
main munk ic ’u‘lHETEﬂL direclions and sirike the ;:Tl‘:uuu 0 aci as a
supporting syslem. Some gepers like Awsicennia  though do not
possess prop-roots, have an underground sysiewn of horizonlal tadia-

‘pneamatophores’ or breathing roals. These tangle of prop-roois. poeu-
matophores, and nnderground network of root-systems consiilute an
unusupl and safe habitat {or algee, sponpes, oysiers, fishes, shrimps,
crabs, lobsters, polychaetes, ete. The 1lcal fall and olher plant
detritlus decomposed due to microbial activity conlitutes a  rich
sgurce of food for fish and invertebrales. Mangroves also provile
an ideal place for nesting of migratory birds. Ridley's forleises and
crocodiles.

Viviparous scedlings (germinating of seeds inlo secdlings while
altached te the parental plant) and dispersal of seedlings  lhrough
waler is abclher important adepialion in some mangroves. Some of
i 10 " . or [ . 1t 5 i 1 und
suitable ecological cobdilions get implanted in the muddy substra-
tum and grow into individeal plants,

The imporiant mangrove tamilies represented in India are Avi-
cenniaceae, Combretaceae, Arecaceae {Patmael, Rhizophornceae and
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Sonneraliaceae. The following specics oceur in Indian mangrove
syslems ;

Avicenniaceae

Avicennia alba BI.

Avicennia marina (Forsk.) Vahl

Avicennia marina {Forsk.) Vahl var. acatissima Stapl & Moid,
Apicenniu officinalis L.

Combretaceae

Lumnifzera littorea (Jack.) Voigt
Lumnitzera racemosa Willd.

Arecaceae (Palmae)

Nypa [ruticans (Van,) Wurumb,
Phoenix paludose Roxb.

Rhizophoraceae

Bruguiera cylindrica (1.} BL

Bruguiera gymnorrhiza {L.) Lamk.

Bruguiera parviflora {Roxb.)- Wt. & Arn. ex Griff,
Bruguiera seranguia {Lour.) Poir.

Ceriops decandra (Grifl.} Ding [Hou

Ceriops tagal {Perr.) Robin.

Kandelie candel (L.) Druce

Rhizophora apiculota Bl

Rhizophora mucronata Lamk,

Rhizephora stylosa Grifl,

Sonneratlaceae

Sonneratic albo J. Sm.
Sonneratie apelula Buch.-Ham.
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Sonneratie cuseolaris (L.) Engl.
Sonneratia griffithii Kurz

The following species constilute other “semi-mangrove’ [Tansley
& Pritsch) components of The mangrove vegelaiivn in jndia ;

Ezxcoecaria ogafiochae L.

Meliscene

Xylacerpus granatum Koen,
Xylocarpus molluccensis {Lamk.} Roem.
Xylocarpus melongensis Pierre

Myrslnaceas

Aegiceray cornicuefefum (L) Blaneo

Aegialitis refundifolin Roxb.

Ptoerldacene

Acrostichum aureum L.

Ruhlacene

Seyphiphera hydrophyllocen Gaerin f.

- BN
Sterculiaceas

Heritiera fomes Buch.-Hamt.
Heritiera kunikensis Banerjee & Majum.
Heritiera littoralis Dryand. ex AifY,
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Species which are not sirictly mangroves but are usually asso-
ciated with mangroves and grow along {he banks of creeks and in
sait marshes are represented by the following species :

Acanthaceae
Acanthus ilicifolius L.
Acanthus volubilis Wall.

Apocynaceae
Cerbera manghas L.
Cerbera odollam Gaerin.

Asclepladaceae

Finlaysonia maritima (Bl) Backer ex Heyne
Sarcolobus carinatus Wall,
Sarcolobus globosus Wall,

Poaceae (Gramineae)

Myriostachya wightione Hook. f.
Porteresia coarctata {Roxb.) Talcoka
Urochondra setulosa (Trin.) Hubb.

Fabacae (Leguminosae)

Cynometra ramiflora L,
Dalbergia spinosa Roxb.
Derris heterophylla Willd.
Intsia bijuga (Colcbr.) Kuntze

In all about 59 species under 41 genera and 29 families comprise
the major and significant part of The Indian mangrove flora. Of
these, 34 species belonging to 26 genera and 21 families are present
in the mangrove and tidal vegetalion along the east coast. There
are aboui 25 mangrove species mlong the west coast.
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The ietal Doral compobnents m the mangroves are cstimated to
be as follows :

Algac : 30 genera. 37 species.
Sea grasses @ ¥ gencra, 10 specius.
Mangroves - 41 genera, 50 epecies.

The major mangrove areas i India with  the Imporfant iaxa
compenenis are found along the cwst eoagt, These are : the Gange-
tic Sunderbans Complex with the looghly—Harinbhanpa esiugrine
sysiem ; 1he Burabalangs lidal es'uary ; the Mahanadi esiuvarineg

L - [y -
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and lhe Krishon estuarine svslems and the Cauvery estoarine system.
Along the west const no major riverine csluaries are present, cxcept
for the small estvaries of the Nurmado and Taptl and a {fow
olher hypersaline shallew esluaries in Saurashtra and  Kuleh,
The west coast mangroves are seen conlloed fo the backwafer
svelems, inbumerable interconnected canals, three major likes and
eight minor wkes in Kcrals and several creeks  in Maharashica.
Ihus the vichness and diversily of mangrove vegetation alony the cast
ooast i Aura fo its vegt ."lr-]'l‘mr" giinatinns w]lh Inrr.f-:h interlidal muaditais

rich in erganic sediments, whereas it is poor in quality and in
exteni due to its confinement tu narrow sea-inlets, small viver mouths,
lagorms, and back water systems along the west coast,

The important compotents af mangrove species in different areas
are as follows:

A. Mangroves of the East Coast
1. The Gangelic Sunderbans, West Bengiuf ;

Sunderbans is the largest mangrove belt most of which Talls in
Rongladesh. The Indian Sunderbans comprise sbout 4,200 g km
of mangrove forest, Il is generslly eonsidered {hal Sunderbans derive
their name irom Lhe word ‘Sundari’. the local nhame for the treee,
Heritiero fomes whieh at one time was abundant,

fhizophora  apiculote, Rhizophora mucronain, Ceriops decamndra,
Hruguierq c¢plindriea, Brugulern ggmnereliza, Bruguiera perpiflora,
Kandetia candel, Apicenpia ofha, Awviceniin marindg, Avicennic offici-

naliz, Aecgiceras corniculatum and Aylocarpius  granatum  are  Lhe
dominant speckes seen in the lidal mangrove zone,

Aeginfitis rdundifolio colenises areas noearey  the sen, whereas
Porteresig codrcfaia, g saiipe grass related o rice abundantiy grows
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on newly formed areas and tidal mudilats along the banks, Nypa
fruticans, the feather palm prows gregariously forming hedges aslong
the banks of prolecled upsireams and ailains bigger size under fresh
wafer inundation, Phoenir poludosae is seen dominant on elevated
fringes and on drier bhorder-lands.

On {he banks of smaller crecks where there is a mix of sea and
fresh water, mixed forests of Sonneratiu apetalu, Bruguiera gymnor-
rhiza, Aglaiu cuenliata, Brownlowia terse, Lumnitzera racemosa, Heri-
tiera jomes, Clerodendrum inerme, Dalbergia spinosa, Caesalpinia
crista, Xylocarpns mollucecensis, Excoecaric  agalloche, Thespesia
populneqa, ete. are predominanily seen. Myriostachye wightiana, a
tall grass, is scen along the wet banks, whercas Acrostichum
aurenum, a mangrove fern, generally colonises slighily elevated drier
areas in the mangrove forests.  Acantfius ilicifolius with its attrac-
live mauve-coloured flowers and spiny-cdged leaves grows along
banks of creeks under high salinity aveas of apparent dry and wet
conditions. Seen with it are the halophyles like Sugeda nudiflera,
Sugeda maritima, Atriplex sp., Salicornia  brachiata, Arthrocnemum
indicamn, Aeluropus lagopoides, elc.

The mangroves in Sunderbans present complex ecological condi-
tions due lo their vasiness in exlent and innumerable ramifications
of the riverine syslems resulting in the formalion of several island-
lets wilh varied habitat condifions which are ideal for lhe growth
of maximum number of mangrove species forming dillerent associa-
tions and zonations. Such vegetation groupings arc less pronounced
in glher mangrove arcas in the couniry and consequently the
loristic diversity or ihe richness of species also graduaily iapers
from Sunderbans to southwards along the cast coast and is much

Jess along the west coast from down soutlh in the Kcerala region to
Saurashira and Kuteh regions in lhe norih.

2. Mahanadi mangroves, Orissa :

The Mahanadi mangroves cover an arca of about 200 sq km and
they are in a degraded siaic due o habitat alteralion for agricultural
systems and development of port facilities at Paradweep. Dense
mangrove forests are scen in the Bhitar Kanika estuarine mudflats
and along dellaic creeks belween lhe rivers Devi and Dhamra, As
in Sunderbans, Phoenix poludosa, Porteresia coarctata and Aegialitis
rofundifolin.  occur more towards esluarine condilions. Rhizophora
mucronata, Avicennia alba, Avicennia marina, Avicennia officinalis,
Ceriops decandra, Ceriops tegal, Sonneratia olbw, DBruguiera gym-
fiorrhiza, Bruguiera parviflora, Bruguicra cylindrica, Nylocarpus gro-
natum, Kandelia cundel yrow juxuriently in the tidal mangrove zone.
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Herftiera fomes, Brownlowin lersa [with golden-brown sealy lraves),
Tamariz gwllice, Sonneratio apetela, Sonneratia griffithii, Sonneratia

caseolariy, Cynomeira romiflors, Aglaia eucuitata, Hibiscus tilic.
ceie, F"q-rn.n..nm-:n rerniiaa ki nn?hpm:ﬂ u-mnﬁsn Faemt’mnm r'rl_'.".‘.i_‘ﬂj

LT LR Ly as il

Heritiera I[ﬂnnﬂ'w LHEIHIEAENI mt‘{?mﬂ?ﬂ Derris frifﬁf[rﬂ’d’ Inlzia
bijuga, Firlagsonia moritima, ete, are Tore  pronennced under u
more fresh waler regime in these tidal forests.  Acrostichum auream
is seen as colomies in disiurbed hahitai  cobdilions and  indicates
secondary conditions.  The repﬂrfed occurrence of Nypue friticans
in Mghanadi region [Hamea $021) is yet o be confirmed as this is
not collected by olhers in receni years.

Towards mnre elevated [ringe areas in fhe Mangrm Areas,
Acanthus ilicifolins, the sea-holly, lines up alnng wa'ler margins
whereas lhe true hajophytes such as Salicorniss snd Suaedas peecor
on drier salt pan areas which are in reality non-mangroves,

Qlher imporiant area where mangroves grow in Orissg is the
small Barabhalangs lidal estuary, wilth species of Avicennia, Sonne-
ratin, Rhizophora and Pheeniz poindoza and FExcoecoria agallocha,
which form neleworihy clemetts,

3. The Godavari and the Krishna mangrove forests, Andhra Pradesh :

The mangrove vegefalion in these two cstuarine formations
COVErs &N areg of almut E{Iﬂ .:_q km and 1hﬂws a regrmsmn in Ihe

tldal fnres‘ts in ﬂmsa

The mangrove torests are chielly dominated by Sonnerstia alba,
Sonneratia apefala, Avicennio mirina, Asicenitin aila, Avicennia offi-
cinaiiz, Rhizophora apiculata, Rhizophora mucronate, Bruguiero
gymnerriiza, Ceriops decandra, Xplocorpus grapafum, Lumbitzera
racemoste, Hibiscus tiliaceus, Derris trifolialn, Ezcoecarinp dgiflecha,
ete. Porteresia cotrctatn gnd Myrostachyae wighftane are more pro-
nounced oh newly formed mudflats in  the indertidal region. Nypa
fruticans, Phoeniz poludoga, Heritéers fumes, Heritiere Nitoraiis,
Brownlowia terxa, Aglaio cucullmta, Aegialitis  rolundifolic and  {he
mangrave fern Acrostichum aureum are absent here.  Scyphiphora

hudrophnll I shruh  alang the fri ¢ croel

inland s seen in some places. fpomeen fuboe  and  Sarcolobus
carinafus are ihe ofien seen climbers in these forests.

Much of the mangrove foresis have bern over-exploited for fuel
and five wood and large deltaic greas have been reclaimed for agri-



Typical view of mangrcve forest during high tide in Pichavaram tidal forests.
Cour.esy : BSI, SC., Coimbatore.

Muyriostachya wightiana, in Sunderbans.

Photo: L. K. Buanerjee. BSI.
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Acanthus ilicifolius in Pichavaram tidal forests,
Courtesy : BSI, SC., Coimbatore.
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Acanthus volubilis. a climber with stilt-rools, in Sojanakhali. Sunderbans.
Photo: L. K. Banerjee. BSI.



Aegiceras corniculatum in flowers and fruits in Pichavaram tidal forests.

Courtesy : BSI, 8C., Coimbatore.

Rhizophora apiculata in flowering in Mahanadi tidal forests.
Photo: L. K. Banerjee, BSI.



MANGROVE IDENTIFICATION MANUAL 9

culiure. Resullantly the mangrove forests have dwindled and are in
a state of secondary stage.

4. The Cauvery mangroves, Tamil Nadu :

The mangroves of the Cauvery deltaic syslem are discontinuous
in nature and covers an estimated total area of aboul 150 sq km. Of
this, the Kallai including Pichavaram covers an area ol about 14 sq
km of dense mangrove vegetatlion, which is a reserved forest with
ubout 20 different mangrove species,

The mangals of Pichavaram show a marked zohation of differ-
cni species, whereas beautiful pure stands of Avicennia marina are
seent in the Mulhupet due to management practices (Anon., 1978}, In
Pichavaram, Rhizophora grows well along the channels and creeks
and is represented by Rhizophora apiculata, Rhizophora mucronaia,
and attains a good height of about 10 m. Mixed in this zone are:
Bruguiera cylindrica, Ceriops decindra and Sonneratia apetala, of
which the laler attains a height of about 15 m with a clean bole
for which reason is systematically felled resulting in iis rarity in
this area.

In slightly interior areas l}*mg behind the Rhi:op}wm and

T r R - R e T O Ny . T L . e Y - L gy

ugult.'lu LU[I].[[[]_].[]][Y, HUILEIIIHU iU dna !IUH.E!HHU UH"..HIHHS lDl'l]l.
zonation.
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Ofther species that grow in this avea are Lu
Aearrpme cornfetlatum. Derris fﬂf.nhnfg Dalberoi

L | s ARt s iaay sd Lt e ias

ria agallocha and Acanthus ilicifolius.

est Coast

As it has been mentioned in the preceeding paragraphs, ithe
mangals of the western coast mostly form a fringe vegetalion along
different parts of the coast-line where favourable conditions pre-
vail. Only in cerlain estuarine parts of Goa, Maharashtra and
Gujarat dense formations are seen allhough not varied in species
diversity as in the east coast mangrove formations.

The salient componenis of the florislic composition in different
paris are as under:

5. Back water systems: Veli (a coastal lagoon near Trivandrum,
Kerala).
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Awicennio officinulis, Rhizophora mucreneta, Hhizophorg apict.
later and Hrugufera gymporrhiza coustilute  the tidal mengroves.
Barringlonfa rucemosu, Sonneraiid apefata, Cerberq manghns, Hibis.
cuy tiliacens, Derris frifolicre and the Indian screwpine, Pandanus
teclorine are 1he important taxa which grow behind the lida! man.
grove Zzone, angd are interspersed with a few non-mangrove species,
The fern Acrostichum aurenm grows in degraded Thabitats,
Acanfhius  iNeifoling  eoloniges =gline marshes.

LN TERRR IR k= R R A

The mangrove arcas of Xerala region bave been  subjecied lo
grcat biotie pressures and have been reperiedly replaced by exten-
sive coconut planlalions over yedrs, resulting in rarily of spme man-
groves reported in earlier works (Anon., 1987).

fi. Mangroves of Karngtoka coast .

The mangrove vegelation in this region  consists mzinly  of
Hhizophorg apicwlala, Ceriops tagul, Kandelia cundel, Avicennia
wlba, Excoecoria agellocha, Cynomelra sp.,  Sonneraiia  casevlaris,
fleritiern iiiforafis Cerberm mangfas, Acwnffing ficifolius, ele. Acro-
stichum auredm gecurs in open silualions,

T. Mongroves of Gow Fegicn

L is reporled that a total ared of ahoul 200 sg km falls under

meangrove vegelalion (Anon., 1987 covering seven estuarine arcas
of which the Mandovi and Zuari ayd the inter-connecling Cambarjua
canal harbour about 75% of the mangroves of {he region. About
20 species are 7eporiesd lo occur of which Rhizophore mucronata
Senneratic alba, Avicenmia offfeinalis, are domicanl pssacialed with
Rhizophora apicalata, Sohneratia caseoluris, Kendelia candel, Brugui-
era gymnoerriiza, Bruguiera parviflora, Aegiceras corpiculatem, Ex-
coecaria agalfocha, Derris sp., Acenthus flicifolins, ctc. (Unlawale

1980, 1982},

8. Mangroves of Maharashtea coast :

An cstimaled area of aboul 3 sq km is repartedly covered
with mangrove vegelation in this region and is noliceable along the
tida! river creeks and in and around RBombay eidly. Much of the
area under mangrove vegetalion has been lost in the presenl cenlury

Y D N g A rmrren sl b limsy Feas feanl a0 L]

diie g land recwamaticn ato Over-eXjuoitdiion IorT juel wond pacmes-
es5. Conscguenlly several species of mangroves teporled in earlier
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works have become rare and are not scen, as exemplified by Lum-
nitzera racemosa which was reported common in Bandra area in
Bombay in the year 1934, but not seen now. Species of Rhizophora
and Bruguiera gymnorrhize have also become rare or even disap-
peared in this area and the vegetation is reduced to stunted stands
of Avicennia species and Acanthus ilicifolius.

Avicennie alba, Avicennia officinalis, Avicennia marina, Rhizo-
phora mucronata, Aegiceras corniculatum, Bruguiera gymnorrhiza, Son.
neratin apetala, Sonneratia alba, Lumnitzera racemosa, Excoecaria
agallocha, Acanthus ilicifolius, ete. arc some of the mangrove species
reporied from this region.

9. Mangroves of Gujarat coast :

In ihis part, the mangroves are secen on szl marshes, along
lidal erceks and on muddy banks. Aboul 260 sq km of area is
covered under mangrove vegelation which presents an open man-
grove scrub (Anon., 1987 ; Waheed Khan, 1959). Poorly grown planis
of Avicennia officinulis, Avicenniu marina, Aegiceras corniculatum,
Rhizophora mucronata, Rhizophora upiculate, Bruguiera gymnorrhiza,
Salvadora persica and Acanthus ilicifolius consfilute the mangrove
communities, Non-mangrove halophytes such as Salvadora persica,
Salvadora olecides, Atriplex stacksu, Salicotnia brachiata, Sueeda
fruticosa, Suaeda nudiﬂora, Tamarix troupii, etc. grow on the interior

.
drier marcher and eslavalad sross [Trochondra sotulnea o gracse formse
A ARS R ARELEE JEER. [=R TR} L LEy g - R Ly, AR R TR Ll WREELWFARLEE R GRS 'I-l'ul.l’ [ r ) Hl nga AL ARELF

pure communilies along fidal creeks and on shallow back-water mud
flais.

by
2
[
]
=

C. Mangr
gr

ves of Andaman an

- - =

The Andaman and Nicobar Istands harbour some of the best
developed mangrove vegetation and are less disturbed due {o inacces-
sibilily and remoteness compared to the main-land mangroves., An
estimated 1190 sq km area is covered with mangrove forests
dispersed in several areas of these islands (Anon., 1987). About 20
species predominate the mangroves. Well grown irees and shrubs of
Rhizophora mucronata, Rhizophora apiculata, Ceriops tagal, Brugui-
era gymnorrhiza, Bruguiera parviflora, Xylocarpus granatum, Senne.
ratia albe, Sonneratia caseolaris, Aegiceras corniculatum, Avicennia
officinalis, Cerbera manghas, Brownlowia tersa, Lummt*em race-
mosa, Excoecaria ugallocha, Acanthus idicifolius, Heritiera littoralis
{more common along sea shores thap in mangrove swamps) make a
close canopied impenelrable forests. Ngpa [fruticans and Phoenix
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paludosn form impressive colonies along lidal trecks. Acunihay voli-
bilis is ralber uncommen,

e

Unlike in the mangroves of casl cous ine arcas where
the spegies present a more or less uniform and characlerislic zona-
lion, the mangroves in these islamls present no similarilies and the

zonalion gels altered in different areas dur fo ccological conditions.




KEY TO THE FAMILIES

la. Flowering plants :
2a. Flowers 4-merous ; seeds wilh 2 colyledons :

Ja. Plants wilh either stilt-roots or knee-roots or pneuma-
tophores and vivipary :

4a. DPlants without pneumatophores ; stilt-roots, knee-
roois and vivipary present:

f5a. Ovary inferior ; slamens more {han 6
Rhizophoraceae

5b. Ovary superior ; stamens less than 6 :

6a. Style 1; anihers with transverse septa
Myzrsinaceae

6b. Styles H; anthers wilhout fransverse
septa ... Plumbaginaceae

4b. Planis either with large butiressus or pneumato-
phores ; stilt-roots, knee-roots and vivipary absent
(except for incipient vivipary in Avicenniaceae) :

7a. Buliressus present ; pheumatophores woody ;
stamens more or less uniled :

8a. Leaves on the under surface covered with
goiden fimbriate scaies; filamenis united
into a column with 5 fertile stamens alter-

nating with many staminodes; sligma
simple ... Siercoliaceae

8b. Leaves glabrous and without scales ;
filaments united into a tube, stamens not

as above ; stigma capifate or discoid
Meliaceae

7b. PButiressus absent; poeumatophores not
woody ; stamens free:

ga. Pneumatophores spongy; stamens 4-5 at
corolla throat ; fruit a 1-seeded compress-
ed capsule ... ... Avicenniaceae
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9b. Pneumalgphores corky : stamcelis many,
inserted opn a hypanthium | fruit g many-
segded berry .. Sontnernfigeede

i [ R N I | Ldrmd [ - [ R [ == - | L oo
11 WILlLILHT  SLILL-FOda s, RIS -IANITS #AlnL VIYVIMEIDY

1ta. Flowers irregular ; fruit a legume or lomenium
Fahiarede {Leguminosae)

10k,  Flowers regular ; fruifl ool e legine o Jomentam :

I1a. Plants with milky sap; pelals uniled at
least at buse ; slamens inserted on the petals ;

14a. Pollen aggregated  inio  poiiinia ;
carpels uniled at stigmatic isc : {ruit
usually of 2 follicles ... Asrfepiadaceae

12b. Polien net aggregated inlo poliinia :
carpels entirely united by styles ; fruit
usually drupaceous ... Apocynacece

1ih. Pianis without milky sup; pelals and
starmens free ... Tilincear

152, Leaves compound ; ovules and seeds
many ; seels winged ... Bignoniocede

=== F " LL] =¥

wihged ;

13h.  Leaves =imple ; ovules and seeds pol

14a. Plants with acrid milky juice;
flowers uzually unisexual ; ovary
mostly 3-loculed

Fuphorbinceae

14b. Plantzs without milky juice ;
flowers bisexual ; ovary less
thanr 3-loculed :

15a. Flowers with prominen|
bracts and hraclegles ;
petals unifed ; frmit not

winged ; dehiscent
Acanthacene

15k, Flowers wilhout promi-
nent bracts uend brac-
teoles ; petals iree; fruil
winged, usually indehis-

et MTambzsalrisoaa

LWk T ] i T WAL S L e R



MANGROVE IDENTIFICATION MANUAL 15

2b. Ylowers 3-—4-merous ; seeds wilh 1 cotyledon :

16a.

16b.

Small ftrees or shrubs, stems monopodial ; leaves
pinnately or palmately divided ; f{lowers in one or
more sheathing spathes ... Arecaceae (Palmae)

Perennial grasses ; culms slender ; branching ; leaves
simple ; flowers in spike-lets with imbricaling bracis
Poaceae (Gramineae)

Ib. Non-flowering planis ... Pteridaceae
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BHIZOPIIORACEAE
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EEY TO THE CENERA

la. Flowers ebracleolate ; calyx R—l14-lobed : pelals 2-lobed
Bruguiera

1h. F!ﬂwe'rg bracteolate ; caiyx 4—0-icbed ; petals not lobed

2a. Calyx 4-lohed : pelals withont apical appendeges ; anthers
opening with a ventral valve ... ... RhAizophora

2b. Calyx b-lobed ; petals with apical appendages ; aothers
no! opening with a ventra!l valve :

3a. Calyx lobes ovale ; stamens 10—12 ; hyvpacolyle ridg-
ed, short, upto 256 em long ... .. Leriops

3b. Calyx lobes linear-oblong ; stamens more than 12

[ — [Rp— . 4 . EF oman B a2
hypucoiyle smwoath, upio 41 cm iong e.. DRCEENTT

-~ __ I T - -1
DIUEUNEIA LAk,

KEY TO THE SPECIES

la. Flowers solitary, 3—4 cm long:

2a, Pelioles, midribs, pedicels and flowers reddish or scarlet :
mature calyr-tube oot disfinctly rihbed ; each petal lobe
with 1—4 apical cilia excecding the lobe apices

B. gymnorrhiza

oh. Peticles, midribs, pedicels and flowers yeilow ; mature calyx-
tube diztincily ribbed ; e¢ach petal lobe with 0—2 apical
cilia not exceeding the Johe apices .. B serongula

1b. Flowers (2-)—3—(-3), less lhan 2 cm long:

3a. Calyx be smoclh ; lobes cqual to lube, complefely refiexed
in fruitfhypocotyle ... ... B. eplindricn
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3b, Calyx tube ribbed ; lobes ¥ the length of lube, slightly re-
flexed in fruitthypocoiyle ... B. parviflora

Rhizophora Linn,

KEY TO THE SPECIES

1a. Leaf-tip acule, nol rolled up; inflorescence 2-flowered ; petals
glabrous ; slamens 12 R. apiculato

1b. Leaf-tip blunt, always rolled up ; inflorescence more ithan 2-
flowered (4—=8) ; petals hairy ; slamens mostly 8:

2a, Style 8.5—1 mm long ; free part of ovary emerging beyond
the disk ... R. mucronata

2b. Style 3—5 mm long ; free part of ovary g¢nclosed by the
disk . R. stylosa

Cerlops Arn.
KEY TQ THE SPECIES

la. Petals with 3-clavate sppendages: anthers shorter than the
fi C. tagal

[y
tr
e

als withoui clavate appendages, fringed ; anthers longer than
the fllaments C. decandra

Kandela (DC.) Wt. & Arn.

SONNERATIACEAE

Represented by one genus with 4 species in Indian mangroves,

Sonneratla Linn. f.

KEY TO THE SPECIES

1a. Petals absent: ‘
2a. Calyx 4-lobed, leaves narrowly elliplic .o 5, apelala

2h. Calyx 6—B-lobed, leaves obovate to sub-orbicular
.. S griffithil
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1b. Petals present:

S, Leaves mucranale with distinet apical nebs ; lowerzs red-

dish-purple with (attcned ecalyx-lube .. 8. caseolaris

Ab. Leaves emucronale, without apical nobs ; flowers white with

cup-shaped calvx-lube ... ... &, albha
AVICENNIACEAE

Represented by one genus with 3 species and 4 variely in Indian
mMAangroves,

Aviecennlg Linn.
KEY TO THE SPECIES

la- Slem blackish in colour ; leaves lanceolate ; iofloreseence spi-
cate ; capsules ellipscid oy oA, albao

1b. Stem greyish in colour ; leaves phgvale ot elliptic ; influrescence
umbeiiate ; capsules vvoid :

2a. Trees, 10—30 m tall | leaves  obovale ;.  capsules  broadiy
A

a3 TvrnlanA Wy
,'l.
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2b. Shrubs or small irees, 0.59—6 m tall ; leaves elliptic; cap-
gules apteulate :

Ja. Small lrees, 3—5 m tall ; lcaves peliolale, acute o
obluse at apex . AL marina yyr. marina

4b. Bushy shrubs, 6.5—1 m  lall; leaves sessile or sub-
sessile, sharply atuminale at apex
oo A muring var, acutissima

STERCULIACEAE

Represcnled by one genus with three species in Indian mongroves.

Heritlera Dryand.
KEY TD THE SPECIES

tn. Trees with bulltressus, withoul pneumalophores ; leaveg broadly
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ovate-oblong, upto 24 cm long ; {ruit ellipsoid with a dorsal
rudder-like crest or wing ... ... H, littoralis

1b. Trees without buitressus ; with pneumatophores ; leaves elliptic-
lanceolate, upio 14 em long ; fruit globose or sub-globose with-
out a dorsal rudder-like crest or wing :

2a. Fruit sub-globose, smooth, dorsally flat, with a prominent

transverse circular ridge ... H. fomes

2b. Fruit globose, rough, not-dorsally flat, without a transverse

circular ridge ... H. kanikensis
MELIACEAE

Represented by two genera and four species in Indian mangroves,
KEY T0O THE GENERA

la. Leaves imparipinnate, leaflets 7—11 ; seeds with fleshy aril
Aglaia

1h. Leaves paripinnate, leaflets {—3-jugafe ; seeds without aril
Xylocarpus

Only one species, viz., A. cucuiiaia (Roxb.) Peliegrin ocecurs in
mangrove forests of Sunderbans and Mahanadi esiuarine areas in
India.

KEY TO THE SPECIES

la. Bulfresses preseni; root-suckers absent; bark yellowish-white
wilh papery flakes ; leaflets obovate ; staminal teeth prominent;
fruils 2035 cm across ... X. granatum

1b., Buftresses absent: rool- suckers present: bark dark-red with
thick flakes ; leaflets not obovale ; slaminal teeth obscure: fruits
less than 20 cm across:

- 2a. Leaflets ovate: stigma cupular ; fruits 5—7 cm across
X, molluccensis

2b. Leaflets elhpuc-oblong' stlgma diseoid ; froits 8—15 em
ACTOSS . ... X. mekongensis
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Hepresenied hy Lamnifiera with two species in the mangroves
of India.

Lumnitzera Willd.
KEY TO THE SPECIES

la. Planls withoit! knee-like preumalophores,  Bowers  white,
sessile, in axillary racemes; sfamens and petal-lobes equal in
lengih L. racamosn

tb. Plams usually with koee-like pneumalophores, flowers red,
pedicellaic, in lerminal racénes: siamens longer than petal-
lobes i. litarea

ACANTHACEAE

Beprescated by r single genus Acanthus with 2 species in Indion
MAnZroves,

KEY 'TQ THE BPECIES

Planis erect ; leaves pinnaliftd, witk spinescent marginal teeth :

ia.

flowers bracieolaie, corolla blue ... oo AL tlicipolius

1b. Planis twining ; leaves entire; flowers ebracleolale, corolla white
A polubilis

"'!-'H-l-l'l.l-l-

FABACEAE

Common}y represented hy 4 genera wilh one species under each,
in the Indian mangroves.

KFY TO THE GENERA

la; Calyx united ; standard nppe most ; stamens in 1 or 2 pundles :

9a. Anthers dimorphus ; pods usually beset with slinging hairs
co Mucuna

2b. Anihers uniforin; pods never beset wilh stinging hairs :
8a. Leaflets opposite; pods usuwaily winged ... Dearris
3b. Leaflels allernnle ; pods not winged ... Dalberpia



MANGROVE IDENTIFICATION MANUAL 2i

1b. Calyx divided : slandard lowermost ; stamens free :
4a. Leaves 2-—3-jugate ; petals 5: stamens 10 ... Cynemelra

4b. Leaves 1—2-jugate ; petal 1 ; slamens 3 ... Intsia

ASCLEPIADACEAE

Mostly represented by a monolypic genus, Finleysonia and two
species of Sarcolebus along the mangrove fringes in India.

KEY TO THE GENERA

la. Corona present; follicles ovoid, narrowed into a curved beak ;
seeds with coma ... Finlaysonia

ib. Corona absent : follicles globose, not Dbeaked ; seeds wilhout
coma ... Sarcolobus

Sarcolobus R. Br.

KEY TO 'HE SPECIES

la. Branches slender ; leaves cobovate-lanceolale or linear-oblong ;
corolla yeilow, brown-dotted, glabrous within ; follicles ellipsoid,

keeled S. carinaltus
ib. Branches rather thick: leaves ovale-acuminaie, apiculaie ; corolla

11
purplish, pubescent within ; Tollicles globose, not keeled
8. globosus

ARECACEAE (PALMAE)

Rgpresented by one species each of the genera Nypa and
Phoenix in the mangrove forests of India.

EEY TO THE GENERA
la. Stemless palm, leaf-segments lanceolate, plicate ; fruits hexagonal
Nypa

1b. Soboliferous palm, 4—8 m iall, leaf-segments ensiform with
induplicale margin; fruits obong, terete ... Phoenirx

POACEAE (GRAMINEAE)

Represented by three genera with one species under

. each in
Indian mangroves.
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la. Leuves terete, fips spiny ... Urocficndra
1b. Leaves not tercte, tips not spiny :

Za, Stems densely 1ufled, crect from a slout sheathed root-
stock ; leaf-margin  smooth ; ligule absent; spikelets 1-
fowered . e .. Myriostnehy

[
(=3

Siem nof ufled, ereci from a creeping rhizomy ; leal-mar-
gin scaberulaus ; ligule prescnt ; spike-lets many flowered
Porteresia

The fumilics : Tiiscese, Plumbaginaccae, Myrsinaceae, Bignonia-
cese, Apocynaceae, Euphorbiacese gnd Polypediaceac are so far repre-
sented by one specics cach in the manpreove forests in India,
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Acanthus 1leifelins Linn. ACANTHACEAE

Local names: Hargoza (Hind.), Marandi (Mar.), Alsi, Akhi (Tel.).
Sea Holly (Eng.).

Erect or rarely scandent shrubs upto 2 m tall; sfems several,
slout, glabrous, base with stilt roots. Leaves glabrous, shining, 5—11
x. 3—8 em, various, usuzlly ovate-oblong, ellipiic or ovaie-lanceolate,
pinnatifid or toothed, rigid, narrowed at base, oblusely spinous al
apex, marginal {eeth spinous, nerves strong. Flowers sessile, 3.5—4 cm
long, in terminal or pseudo-axillary densely strobilate spike :
bracts 1—2 cm long, acute, ovale, glabrous; calyx 4-segmented,
lobes glabrous, shortly connate in two opposile pairs ; corolla 5-seg-
mented, 3—4 cm long, blue or bluish-vioiet, segments connate, 2-lip-
ped, hairy oulside ; stamens with thick filaments, anthers densely
bearded. Capsule ovoid-oblong, uplo 3 cm long, compressed, apicu-
late, brown, shining.

Gregarious along the tidal swamps in the sheltered mangrove
areas, mostly as a secondary formation. Rarely seen along fresh
waler swamps in the coastal areas indicating ils ececlogical amplitude
and tolgrence. Flowering and fruiting from April—August. Distributed
&ll over the tidal forests in S, E. Africa, India, Sri Lanka, Bangla-

Angch Trysciren | ¥ N PR T T A . 1 I I R b v, U T R, N
MERLly Lullin, MALCSIR, JHYH, IHUQIESIR Ad AuSsiralla. Iruil paup is

used as a blood purifier and leaf paste in rheumatism.

Nate‘sr”: T_he species is easily recognisable in fhe fleld from its holly-
like leaves and attraclive bluish flowers.

Referenscas
’ wARL-LE »

1. Bremekamp, C. E, B. (1962), Densk, Bot. Arkiv. 20 : B4,
2, Clarke, C. B. (1884}, In: J, D. Hooker, FI. Brit. India 4 : 481.

3. Cooke, T. {1967). FI. Pres. Bombay 2: 427 (2nd repr. ed.}. Bota-
nical Survey of India, Calcutta,

4. Gamble, 1. §. (1967). Fi. Pres. Madras 2: 712. (2nd repr, ed.),
Botanical Survey of India, Calcutla.

Wight, R. {1846}, Icon. 1. 458,
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Acanthus icifolivs Ling,
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Rhizophora apiculata—showing the entire tree and intricate root-system and stiit-roots during low Llide

in 5. Andaman Island.
Courtesy : BSI. ANC.. Port Blalr



Sonneratia caseolaris In flowers & [ruits Pholos: Dr. T. A. Rao
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Acanthus volubilis Wall, ACANTHACEAE

Unarmed giabrous twining shrubs upto 8 m  tall, siem-base
supported by slender stilt-roots arising from basal nodes. Leaves 7—9
X 2.h—3 c¢m, oblong, ovate-oblong or elliptic, lcalhery, margins
entire, cuneate at base, obluse or mucronulate at apex. Ilowers 1.9—
2.5 cm long, arranged in 10—12 em long  spikes ; spikes simple or
branched ; bracts lanceolate, sublending the calyvx, caducous ; calyx
4-lobed, shorily cuncale below in iwo opposiie  pairs, ouler scpals
larger than ithe inner sepals ; coroila  while, 2-lipped, connate, 3-

anihers densely bearded. Capsule ca 2.5 cm long, ellipsoid, compres-
sed, mucronate at apex.

Rather sporadic amd rare in fidnl foresis and swamps, growing
in shellered mangrove areas often climbing oit mangrove iree species
like Apicennia officinalis and Cerinps decandra, Flowering and fruit-
ing from April—August, In India the species is distribuled enly in
the Sunderbans and Andaman Islands.  Also occtrs in Burma, Thai-
land and Java. Ifs leaves are used lor dressing boils and wounds,

Notes ; A, polubilis is easily distinguished from A. ilicifolius by its
lwining habit, ¢enlire non-spinescent leaves and while {lowers, It
is recenlly collected from Sajnakhali i Sunderbans, West
Bentgal (Banerjee 139017, CAL.) in 1983 and appears to be a re-
discovery of this rare specics alter a gap ol 90 vears from Wesl
Hengal Sunderbans.,

References :

1. Clarke, C. B. {1884). In. J. D. llooker, FI. Brit. India 4 : 481,

d

Rurz, 8. {1877). For. Fl. Burma 2 : 242.

w

Prain, D, {1963). Benged PI. 2: 596, (repr. ed.}. Belanical Sur-
vey of India, Calcutla.

4. Wallich, N. (1830). Pl Asia, Rer. 2. 56, 1, 122,
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Arnnthus volubitis Wall,
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Cerbera manghas Linn. APOCYNACEAE

(. odoffom Gearin |

F .. Jmr
P
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Loctd nibpes - Dakor (Bengd. Paod b (0, Bakaun (Macl,
THalam {(KMall, Kadams (Tam)

Small Irees, 4—6 m high, stem solt, glabrous with milky  juice,
Leaves dllLrnati’:, closely sel or whorled al the apices of branchlets,

10—-15 > 3—0 em, ovale-oblony or ollanceslale, acumipale at apex,
rounded wl base.  Flowers luege, brocleale, 3—4 ¢ long, arranged
in termioal pramcoiate cymes, Funoel-shapsd.  white with yeliow
throat, turning purple or red on agemg. Fruils lagrge, 7-9 % 4—4§ cm,
globose-ovoid or cilipsoid, drupacecus with  librous  peticarps ;o seeds
1-2, cackh 2 25 om aeross, Drosd, compresscd, filsoas.

Froquent along the inlerlidnd hanks of ereeks and ehannels in
mangrove lorests ; profers and more (regquent in sfualions inundated
Iry miore {resh waler Pow from the Fivers amed olten in gssocialioh
with feritiera fomes,  Flowering and {oailing from March—Augusi,
In lndia the species cecurs in sl) the east and west coast mangrove
foresls. Also exlends into the mangrove forests in Sri Lanka, Malesia,
China aud Ausiralia.  Bark and \311 fmilky  fatexy are used s oa

n I'I'ldu]'lﬂ!'l"l. l1 r'||| I;q {I_\‘!]‘Ei‘tyl’\!

'I'!Il_!]'i:lg'glit-.r:. wtre] e rodied i mlin ]
i e arit feadd sfFs DINEtL 4 il I . R ORyYe

Trom Lhe seeds,
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Finlaysonia ohovata Whnall ASCLEPIADACEAE

Locaf nomes: Dwli-Jaln {Beng), Kansharinafa {Or.).

e AT T —

A large spreading  elimber, stemy  glabrous  with milky lalex.
Leaves opposite, G—1G05 > 3—G cm, broudly obovale, ifmther}’.
rounded o emarginale ai apex, coneale st base. Flowers in axillary
trichotomeusly  branched eymes, 3—4 mm across, while or purple.
Fruii u ifellicie, V- -4 X 4-—5 cm, ovoid, divaricais, E—3X-winged. nar-
rowed into a curved besk ot wpex : secds 2.5—3 em long, oveid, flal.
tened. with a luft of sidky loog hairs.

Fraquenl in the interidal arcas of creeks and channels in He
mangrove fringes ond esivarine island lets,  Flowering and iroiting
from October—March, Listributed in the Sunderbans and Mahanadi
mangrove leresis in India; alse occurs in Bangladest, Burma
[Tenasserim), Malava, Java and Malacea. Thoe leayves are used for

reliel from asthmp in Bengal and Orissu.

Notes : A monolypic genus [reprisented by a single speeics) ensily
distinguished i the field by Uz stout  reddish-brown  iwining
stems, (oehid flowers. and divaricate winged follicles, The spesics

is frealed by some under a scparale lamily Periplocaceac,
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Sarcolobus globosus Wall. ASCLEPIADACEAE

Local nwmes ! Baoli-lala  (Beng)), Pasurlala (Or).

Twining shrubs with slout glabreous branches, root-stock thick,
fieshy ;3 roots thick. Leaves 3—6 %X 2—4.5 cm, ovate or oblong, thick
and fleshy, acute or obiuse af apex, rounded at base. VFlowers smail,
slarry, crowded, in axillary corymbose eytmes, 2-—3 mm across;
corolla purplish, iobes pubescent inside.  Follicles brown, 4—5 em

across, sub-globose ; seeds many, Rattened.

Frecuent on muddy inlertidal areas in mangrove foresis often in
association with and climbing on Phoenir paudosa. Flowering and
fruiting during June—Sepiember. In India ihe species ocenrs in the
Sunderbans, and Mahanadi mangrove forests as undergrowih ; also
reparted from Nicobar Islands. Distribufed in Mergui and Malacca. [
leaves and rhizomes are used in medicine.

s | L

also occurs in mangroves of India along the east coat. S, cari-
natus is readily recognised by ils slender branches aml  yellow
brown-dotted corolla of the fluwers ane is alse seen distributed
in ithe mangrove areas of the Sunderbans, Mahanadi and has
been collected irom the Coringa tidal forests in Andhra Pradesh:
exfending into the Andaman Islands  and  Mergui. It is not
reporied from West Ceoast mangroves in India.

References :
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Nypa fruticans Wurumb. ARECACFAE

Logal neames : Gulga, (ml]mh Galrea (Beogd, Gulga (Hind.y, Nipamu

L/ I . & b Fal
IR LRI l.{,lLUlll.!l 11,4[];.,]

Gregarious, slemless palms, rool stock prosirale, thick, leng,
branched, Leaves arising [rom the rool-stock, pinnatisect, 5—6 m
long, leafiels lincar-lanceolate, plicate, 1.5—2.5 m long, waxy-glau-
cous underneath, with bifurcale, sofl -apmc like  seales alll:m;,1r the
N T e BN [P T O I Ty e P | L3 T ER all o
i1l 3lblLace Ul ll].t.‘ LIDICLUBRF, AL LIVARE'S L. }__- I ll.llih ‘\IUIII. L‘lllﬂll"u"l
many ; spadix lerminai, branched, erect in flower, drooping in fruil,

Flowers monoccious, male Noewers minule, mixed wilh  bracteoles,
arranged in catkins on lateral branches of the spadix ; female flowers
Iarger, arranged in globose ferminal heads, Fraifs 12.-16 X - 1them
ovoill or globose, synearpous, with hexagonal  1-sceded  carpels  and
pyramidal tips. pericarp  leshy, fibrous ; endoacrp spongy.

Often forms gregarious rolonies slong 1he shellered  intertidal
regiens of crecks and channels in the mangrove forests, Flowering
September. In India, the speejes 15 disfri-

and fruifing from Man

doublful occurrence in the Mahanadi mangrove areas in  Orissa
(Flaines, 1961} has not been confired inspite of rvepeated field
suryveys and the species apparently does nol grow there, It is distri-
buted in Sri Lanka, Bangladesh, Burma, Malesia. Philippines and
extends upfo Australia. Its leaves are exiensively used in thatching
roofs of huls and arc reported lo tast for about 10 vears. Its sap
15 exlensively exiracted for sugar, alcoliol and vinegar indusiry. An
over-exploifed palm.
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Phoenlx paludosa Roxb. ARECACEAE

Local nanies @ Ilital, 11ala} {Beng), Hanial (1ind), Flalts] {01, Sea
dale-palm (Eng),

—— .t

Gregarious, bushy, soboliferous nr dwarf slemiess  patms, upto
4 m high. Sfem basc 20--35 cm in diam. supposled by spongy.
needle-like, perforaled  breathing rools.  Leaves forming a erown,
2—35.0 m ivng, imparipinnate with many eosifurm segments, segmenis
waxy, glahrous, midrib strong, ending inin slenttg shaep spine at apex,
few puirs of lower segments maodified mis sharp spines.  Inflores-
cence & spadix ; spadices thickly coriaceous, simple branched, arising
in belween leaves ; spathes 20—-38 em long, brownish, enclosing ihe
flowers. Flowers dieceicus, yellowish-white, small, iri-merous: slamens
3 (in male Aowers) ; carpels 3 {in {emale flowers). Fruils drupace-

ous, 10—12 mm, cblong ar cllipsoid, 1-sceded, shining blpek when
ripe.

Common on elevaled muddy swamps along  lee-ward  coastal
areas. Oflen forms pure stands on elevated muddy inlerfidal estua-
rine areas and extends uple 15 km inwards. Flowering and frujt-
ing from Mareh—Aupust. In India it is dislvibuled only in the east
coest mangroves in the Sunderbans, Mahanadi and in  Andamsn
and Nieghar Islands. Extends into Thailand and Viclnam. [ts Jagves
ate exlchsively vsed for thalching, mals and wicker work angd forms
a good resources in cotfage indusiry. Ripe fruils are not cgten for
the blackish pulp is infelerable in taste (Haines), '
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(4. officinaliy Linn. car. @dba C1)

Local names : Dulia bacn (Beng), Bain [Hind.}, Kala baen {Or],
Tivar (Mar.), Gundu mada, Vilava mada {Tecl.).

Smali trees, upie 5 m {all, much branched, bark brownish-
black, lenlicelled, stem-base withoul prominent butiresses ; pneuma-
tophores many, spongy, narrowly poinled. sfraight or hooked, 8—15
em long, pencil thick. Leaves 8 —13 X 2--3.5 em, lanceolate, pale-
green above, siivery papiilose below, acuie at apex, cuneate at base.
Flowers in axillary or terminal spikes, yellow, small, fragrant.
Capsules 3—4 cm long, tomentellous, ejlipsoid, narrowly acuminafe
and curved at apex inlo a short beak. Sceds oflen germinate while
attached 1o the mother tree {incipienily viviparous).

Frequent in the iniertidal areas of riverine and esfuarine man-
RArove swamps often forming a second-line-zone hehind Awvicennia
marina commbunifies ; sporadic in sheltered mangrove foresls on
newly formed mud banks. Flowering and fruiling from June—
August. In India the species oceurs in mangrove forests along the east
and wesl coasts from Sunderbans upto Maharashtra. It is however not
recorded from Saurashlra and Kuich areas. Distributed in Sri
Lanka, Burma, Malesia, Java, Philippines, China and N, Australia. The

species of Avicennia have been cxtensively over-exploited for fuel

W’Oﬁd IHa leaveoee farm o onnd waratenn fore Tl elose awned 1ol .1 axy
TOERE AT VG LU ML O /UL PLILRLLC I JUFUIANER ] fRWL I LICIVFME dll

flowers arc a rich source of honey and hee-wax.

Nofes ; The species is readily identified from the other two in India
by its lanceolate-acule leaves and narrow-¢llipsoid {ruils,
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Local numes : Boro bacn, Sada baen [Beng.), Peara bain (Or.), Tivar
(Saurash.}, Venkandan {Tam.), Mada {Tel).

Shrubs or small bushy trees, evergreen, uplo 4 m high ; bark
smooth, yellowish-brown, lenticellafe in younger parts. lLeaves 3—6X
2—25 cm, elliptic-oblong or elliptic-ovale, glabrous, pale green
above, closely tawny-tomentose beneath, acute at apex, rounded or
tapering towards base ; petioles 3—5 mm long, glabrous. Flowers 3—4
mm across, sessile, pale-yellow, in condensed lerminal cymes ; calyx
decply lobed, hairy tomeniose ; corella Ilohes ovale-acute : siamens
included ; ovary villous, style short, stigmas 2. Capsules 12—15 mm
long, ovoid, apiculate, grevish-tomentose, compressed, viviparous.

Gregarious forming pure sfands in the iniertidal areas in the
estuarine mangrove swamps. [t oflen grows as a pioneer species
towards sea-ward areas subjected lo high wave aclion, high salinity
and silt deposition and stabilizes intertidal land mass. Flowering
and fruiting from April—August. Distributed in the mangrove
forests io down southwards from the Sunderbans along the east coast
and along the west coast upto Saurashlra. Extends from E,
Africa (o Australia through Egypt, Arabia, Pakistan, India  Sri
Lanka, $. E, Asia and China: Exfensively exploited for fue] ;m:md
and fodder; decomposed leaves constifute fish-food, and flowers an
excellent source of honey and bee-wax,

Notes : A, marina var. marina can be distinguished from the other
species of Avicennia in India by ils elliptic-oblong or ellintic-

ovafe leaves and apiculate 1ruils,
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Avicenniag mating var. marime {Forsk.) WVierh.—in fowers



a8 BOTANICAL SURVEY OF INDIA

Avirennia marina var. wmarina (Forsk.) Vierh—in fruits,
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Avicennia marina (Forgk) Vierh. AVICENNIACEAE
var, acutlssima Stapf & Mold.

Local names; Chota bani (Or), Tivar {Mar, & Saurash.).

Shrubs, 5—10 m tali, bushy ; stems glabrous, vycllowish-white.
Leaves 6—7.5 X 25—% cm, efliptic, shining above, while pulverulent
beneath, sharply acuminate at apex, cuncate at base, sessile or
very shertly petiolate {1—3 nun). [Flowers 2—3 mm across, yellow,
in ferminal cymes. Capsules ovoid, apiculate at apex,

Frequent on elevafed tidal flats, Flowering and fruiting during
May-—July. The variety is reported from Salsctte island and adjoinings
of Bombay, Saurashira areas in western India and cxtends into the
Sind in Pakistan and Egypt. Some specimens  collecied from  the
Barua estuarine area in Orissa resemble this bui reguire critical
taxonomic study. Used for fuel and {odder purpose,

.- |- T

Notes: This taxon differs from var. marina in its sessile and
sharply acuminale leaves,
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Avicennia officinalis Linn. AVICENNIACEAE

Local names : Kalo baen {Beng.), Bain (Hind.), Kala bani, Dhala baen
(Or.), Orei {Mal), Tivar (Mar.), Tavariya, Tivar (Saur.).
Upatlha {Tam.}, Nallamada {Tel}). While mangreve (Eng.).

Moderate sized {rees, upto 20 m high, stem upto 100 ¢m in diam
at base, bark smooth, whitish-grey lenticellate, peeling off papery;
wood brown or grey, hard. Pneumafophores many, simple or forked,
spongy, often hooked at apices. Leaves 6—10 < 3—6 com, broadly
ovale-oblong or obovate, coriaceous obluse at apex, tapering at base,
glabrous, shining above, minutely and densely brownish-pubescent
beneath. Flowers vellow, small, 5—6 mm, in frichotomous sessile
heads ; ovary shortly hairy. Capstules 2.0—4 X 1.5—2 c¢m, ovoid,
compressed, beaked at apex ; seeds dark-green, shining, pubescent on
one side, often germinating on the firees.

Sporadic in the inner mangrove areas ; never forms pure stands.
The leaves become black on drying, Flowering and fruifing from
June—August. In India the species occurs in the mangrove areas
and tidal creeks along both the coasts and in the Bay islands. Also

istands of Pacific and Indian Oceans. The wood is hard, heavy and
gives much heat for which it is extensively felled for fuel wood
purpase ; also used for building houses and boats. Its leaves are used
as fodder to increase milk in caflle and the dry leaves are
smoked by the local people in Kutch and Saurashira for relief
from asthama and the plant is used {0 cure leprosy. Iis bark yields
a dye and ash from its wood is used for washing and reportedly
removes stains and blotches. The flowers are a rich source of

——honey. The kernel of the fruit-is reportediy —edible and the barkk

resin considerad medicinal.

Notes : A. officinalis is readily rccogniscd from the other [ndian
Avicennias by the large sized lrees and obovate or ovate-oblong
leaves which (urn black on drying and almend-shaped fruits.

References :
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Avicennia officinalis in flowers showing white-barked stem and numerous
breathing roots at base.

Courtesy : BSI, ANC., Fort Blair.




A full grown tree of Kandelia candel in Andaman mangrove foresis.
Courtesy : BSI, ANC.. Por! Blair.
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Excoecaria agallocha in full bloom in Mahanadi tidal forests,
Photo: L. K. Banerjee. BSI.

Acrostichum aureum-Excoecaria agallocha assccles in Mahanad!i tidal forests.
Photo: L. K. Banerjee. BSI.
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Avicennia officinglis Linn,
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Dolichandrone spathacea (Linn. £.) K. Schum, BIGNONIACEAE

(D rheedii Seein.)

Local names ; Gouru singha (Beng. & Or)), Nir pongiliun (Mall),
Vilpadei (Tam.)

Trees, uplo 20 m tall, stem about 30 cm in diam at base,
fluted, bark white or grey, weood soft. Leaves imparipinnate, leai-
lets 5—%, acuminate-thomboid, 5—15 X 4—6 cm, thin, glabrous above,
hairy below, caudale-acuminaie al apex, uncqual sided at base. Vlow-
ers in lerminal racemes of 3--6 large, 10—-16 cm wide, while,
salver-shaped ; calyx conical, beaked, spathaccous, corolla,  3-lobed ;
stamens included in {he corolla lube ; style exerted. Fruits 30—60
cm long, siraight or twisted, capsule with flattened pscudosepium ;
secds grey, reclangular, in many rows, wilh corky wings.,

The species is rather sporadic and confined 1o clevated ccemnlral
areas in mangrove forests. I{ is usually associaled wiith Cerbera
manghas, Sonneratia cuseolaris and Heritiera  fomes, which prefer
areas inundated more with riverine water, Flowering and fruiling
from April—-August. In India this species oceurs in the Iman-
grove swamps along the Malabar ecoast in Kerala, Sunderbans in
West Bengal and Mahanadi tidal forests in Orissa  and Andaman
IFSIands. Distributed in tropical S.E. Asia, extending through Malesia.
New Guinea, Micronesia and New Caledonia, but is not reporied
from Australia and Polynesian islands in the Pacific. The wood is
used for charcoal making and the species can be grown along Tiver

S and coastal areas fo check crosion and for ils Deaufilul white
flowers, Its woad being soft can be used tor making malch-sticks
and toys.
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Lumnitzera littorea (Jack.) Voigt COMBRETACEAE

(L. coecinea Wt. & Arn.]

Trees, 815 m tall with kuee-benl acrial roots from the base of
the stem. Leaves 1.)0—4.5 X 0.8--1.53 ecm, ovale or ovate-clliptic.
coTiaceous, emarginale at apex, cuneale at base. Flowers 10—12 min
long, red, shortiy pedicelied, in terminal racemces.  Fruiis 9—1i2 mm
long, ellipsoid-oblong.  langiludinally ribhed.

Rather uncommon and is mastly resiricied lo  clevated  interior
areas of mangrove foresis, Flowering and fruiling during  May--
July. The species is distribnted in the Andaman & Nieohar Tslands
in India and extends inlo Burma, Malesia, N. Australia and Polene-
s1an mangroves. Its reperted occurrevce in lhe 1idal marshes al
Bombay and Salselfe 1slands along the Konkan Coast iz doubtful.

The species is used for the same purposes as those of L. racemosa.

Notes ; The species 1s easity distinguished [rom L. racemosa by its
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Lumnitzera racemosa Yliikd COMBRETALEAE

Locel numes © Hripa {Bengl), Tunda {(Ov), Tipparathai  {Tam.],
Kadivi, Thandara {Tel.).

Large shrubs or small trees uplo 8 m {all, glubrous ; hark brown-
ish, lenticeMate. Leaves scssile, thick, crowded at hranch endings,

At ¥ 1525 pm. oblanceclafe or ohovate, aolire, emarginate al

ey A A aF ol CLil, tPaFaEnaanciraae SRS An S aaank

apex, lapering at base. Flowers sessile, in short, lax, axillary spikes.
g—-11 mm long, white ; ealys-lube produced nbove the ovary; pelals
5: giamens 10 or rarcly fewer; ovary l-cclled, inferier. [IFruils
§—10 ¥ 4-0 mm. ellipsoid, wopdy, crowned with persisient calyx-
lobes, 1-seeded,

Frequent m the muddy or sandy elevaled fringe areas in the
cstuarine snd baek waler mongroves, oftem  in association  with
LCeriops tagal or forming pure stands. Flowering and fruiling during
the period from April—Xuly., In India, this species occors in  the
mangrove swamps along both the coasts from  Sunderbans down-
wards snd upfe Mahareshire, but i3 not reporied from Kuteh and
Satrashira aress. It cecurs in {he lidal forests in Andaman and
Nicobar Islands, Its geographical distribution exiends from iropical
E. Africa to N, Australia and Polypesia ihrough Trulia, Sri Lanks and
8. E. Asta, Its wood is used for fuel purpose and far exlracting
tanning.

Notes : Lumnitzera racemosa is easily identificd in the feld from ils

reddish-Brown bark of the siem, thick cblanceclaie or obovate
leaves crowding &t ends of branch-lets, whitc flowers and
woody compressed fruits. Another closely allied species, L.
fittorea (Jacq) Voigt rcported from the Andaman and Nicohar
Islands, dpes nol oecur ik the mzxinland mangroves in Tndia,

Heferences :
1. Clarke, C. B. (1878}, In: J. D Hooker, FL. Brit. Indig 2. 452

2, Cooke, T. (1967). Fl FPres. Bombay \ : 514, (2nd repr. ed.).
Botanical Sorvey of India, Caloutta,

3 FExeell, A, W. (1954}, In: €. G.G. J. van Steeni
4. 388
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Gamble, J. §. (19671, FI. Pres. Madras 1 331 (2nd yepy. ed.).
Botanical Survey of India, Calcuita.

Haines, H. H. {14961}, Bot. Bik. & Orivsa 2 372 (repr. od). Bola-
nical Survey of [ndia, Calculta,

Parkinson, C. E. (1923). For, F!. Andaman [slands, p. 188,

Prain, D. (1963), Bengal PI. 1 : 3531, (repr. ed.}. Botanical Survey
of India, Calcutta.
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Lumnitzera racemose Willi.
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Excoecaria agallocha Linn. EUPHORBIACEAE

Local names: Goan {Beny). Gangwa {llind.)), Komattj (Mal.}, Geva
(Mar.), Gango (Qr.), Tilai (Tam.), Tilla (Tel). Blinding ftree
(Eng.)

Evergreen irees or large shrubs, often 15 m {all, trunk upte 70
¢m in diam at base, bark greyish, lenticelled, wood soft, light; plani
parts with milky sap ; root-system without a prominent main root,
many laterally spreading, superfici4l, snake-like roots producing elbo-
shaped pegs from supraterranean bends. Leaves 3—8& X 1.5—3 c¢m,
ovate, ovate-elliptic or ovate-oblong, greenish turning red before shed-
ding, acufe or obfuse at apex, narrowed at base. Flowers unisexual,
fragrant; male flowers 2—3 mm, vellow, in axillary calkin-like
spikes; female flowers 2.5—3.5 mm, pedicellate, in axillary few-flower-
ed racemes, Capsules 1—1.5 cm across, depressed-globose, 3-lobed,
dehiscent ; seeds sub-globose or 3-gomus,

Common in the intertidal forest, often extending into muddy
seashore; in association with Avicennia officinalis. Flowering and
fruiting from March—July. The species occurs along boih  the
coasts from Sunderbans to south of Narmada estuary in the tidal
swamps and in the Bay Islands. Distributed in the mangrove foresis
in India, Sri Lanka, Burme, tropical §. E. Asia, N. Australia and
New Caledonin. Ils wood is used in making papcr pulp for boards
and in soft-wood industry, The milky juice of the plant is highly
acrid and produces blislers on skin and causes blindness.

Notes : The species is readily known in the field from ils light green
leaves turning reddish on ageing, cat-fail like male inflorescences
and above all from the poisonous milky juice of the plant which
readily exudes on injuring any plant part.

References -

1. Cooke, T. (1967). FI. Pres. Bombay 3: 122 (2nd repr. ed)).
Botanical Survey of India, Calcuita.

2. Gambic, J. 8. (1967). Fi Pres. Madras 2 : 940 (2nd repr. ed).
Botanical Survey of India, Calcutta.

3. Hooker, J. D. (1878). Fi. Brit. India 5: 472,
4. Wight, R. {1852}, Ic. t. 1805B.
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Cynometra ramiflora Linn. FABACEAE

Locwl nmame : Shingara {Bengd., & Or.}

Trees, G—1i0 m dall, Leaves 2-jugale or L-jugale, {eallets 2—4.5
em, variable in shape, usually ovalc-oblong or sub-erbicular, oblique
at hase, cinarginaie at spex. Flowers 4—-6 mm across, purplish, in
condensed axillaey racemes and on old exfolinte branches. Pods 4—
8 in a raceme, each 1.8— 2.3 em long, obliquely eliptic, wrinkled,
1-sceded ; seeds flat, smooth,

Frequent slong iotertidal areis in the mangrove farests of lLhe
Sunderbans, Mahanadi in assoeciation with ferifiera fomes and  in
Anduman and Nicobar Istands o bndia,  Flowers and  fruils {rom
Seplember—TFelruary.,  Disiributed in Malesia, Sri Lanka, Philip-
pines and N. Austiralia. {fs wood 15 used for t1mber and Fuel pur-

o | [ | - Ly waee  Tureiek b
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Netes : The species is distinguished in the field from the fiawering
racemes arising on  old lcafless stems and from the l:urlauq]}r
wrinkled pods [fTuits).

References :

Baker, . G. {1978}, oo §. . llooker, &1, Brif. foedin 2 - 267

[

2. Prain, D. (1903). Bengd PI 1: 318, (repr. ed). Botanical Sur-
vey of Ticdia, Calvuita,
3. van Meeuwen, M. S0 K, (1970v  Blumes 18 . 29,

4, Packinsen, €, E. (14923). For. FI. Apdamon Fslauds, p. 153,

5. Kantspau, H. & A N. Honpy (1973}, et FI Bl fnuli
CSIR, WNew Delhi.



Cynometra ramiflora Linn. in fowers and pods.
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Dalhergia spinosa Hoxhb, FABACEAE
T ool moimeas - I'_"hll'!:ﬂ anta Kanta miwehe [ Banel Thilo LFanta (e d
il R LR kbl L= LaliRln :I.'I.-I.l.l.i.l.r.l., “““““ el h‘-.\"l“ [ M *r Bl o Atk B LLE 1 .f i

Chillingi {Tet.].

Shrubs or small frees, 3—6 m lgll, branches gHT and horizental,
ending in sherp spines. Leaves 6% cm long, crowded gt nodes of
the spinous branchlets ; feaf-lels 9 ¥ 1%, sHernate, each 1—2 % (L.5—-
1 cm, clliptic-ovate, ol:iuse or emarginale at apex, cuneafe at hase.
Flowers purplish-white in short dense corvmbose clusiers in the
leuf axils, DPeods Nat, 25—3 om leng, kidoey shaped, brownish, 2-
soadad.

The species is more common in lhe intertidal mangrove forests
aloitg  the ecast coast. [loweling and froiling during May—
November. Cooke {1958) reporied it from Konkan region on  the
authority of Talbol bui remarked that he had nat seen any speei-
mens from throughout Bombay Presidency. The species cerlainly does
not occor mn the lidal foresis of Gujarat, Saurashtra and 'Kutch
region. It is distributed in India, Bungladesh, Burma and Malay-
sig. The leaves are used as fodder for catfle and the woady
brenches as {uel.

Notes : The species is idenlified in the fleld from ils Liranchilels
ending inte sharp spines awd kidney shaped pods.

Referenoes :

1. Baker, J. G, {1878}, In: J. D. Hooker, FI. Bril. India 2 - 938

-

2. Cooke, T. (E867). FI. Pres. Bombay 1: 428 {8ngd _
Botanical Survey of India, Caleulla. {dnd repr. ed.).

3. Garoble, J. 8, (1967). Fi. Pres. Madras 1: 269 (2n4 repr. ed.).

T . E - [ = "~ T .- A N . .
Poealiical  Saurvey ol likdla, Calculkia,

4. Prain, . (1963). Beagal PL1: 28 {repr. ed). Rotanical Survey
of India, Culcutla .

. Thﬂfhﬂthl‘i, H, [{GR7]. Tar, RE[J‘, Tribe Dﬂfﬁ'ﬂ'!‘gﬁi‘ﬂf Ind. Sub.
cont., p. 192-193. Botunical Survey of Indis, Caleults
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Derrls trifollata Lour, FABACEA

o
I
ol

(). nliginesa Benth.)

Local names : Kali lala, ["ani lata (Beng. & Or), Tekil (Tam.), Nal-
la figa {Tell).

Large woody climbing shrubs, branches wiry, strong, lenticeliale.
Leaves imparipinnatie, 6—15 cm long; leaflets 5—10 X 2—3.5 cm,
ovale-cblong, acute at apex, rounded at basc, shining. Flowers
white, 4—6 cm across, in axillary racemes. Pods 3-—4 cm, ilat, nar-
rowly winged along the suture, i-sceded.

Common in the inlerlidal foresis along the Indian DPeninsula
and Andaman & Nicobar Islands. Flowering and fruiting during June
—-September. Distributed from Madagascar fo Polynesia through
india, Sri Lanka, China, Malesia and 8, Ausiralia. The stems and
long wiry branches yield slrong (ibre and are used as ropes. The
seeds are used as [ish poison.

Notes ;: The species can be idenlified by its one-sceded papery pods.

Relerences :

1. Baker, J. G, (1878). In: I. D. Hooker, Fi. Bril. India 2. 241,

2. Cooke, T. (1967). Fi. Pres. Bombay 1: 431 (2nd repr. ed.)-
Botanical Survey of India, Calcutla,

3. Gamble, J. 8. (1967). FI. Pres. Madras 1 : 278 (2nd repr. ed.):
Botanical Survey of India, Calcutta,

4. Thothathri, K. (1982). In: Fasc. Fl. India 8: 30. Bolanical
Survey of Indta, Howrah,
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Intsla bijuga {Colebr.) (3. Kuntze FABACEAE

{Afzelia bijuga A. Gray)

Local names: Mahasita, Hinga, Somdal {(Beng.).

Trees, 10—15 m tall. Leaves moslly bijugate, leaf.lets some-
times uplo 6, each 8—13 X 4—% em, ovate-elliptic, inequilateral,
subacute or retuse at apex, obliquely rounded at base. Flowers in
ferminal corymbs, 3-—4 cm across, deep purple with a single clawed
petal ; stamens 3 ; ovary with sub-fruncate stigma. Pods 15—20 X
4—5 cm, obliquely oblong, woody, {lattened, septate between the
seeds. Seeds 3—8, orbicular, compressed with reddish-brown aril.

Frequent in the tida! forests in areas specially under fresh
water flow. Flowering and fruiting from  October—Mareh. In
India the species occurs only in the Sunderbans, Mahanadi and
Andaman Islands, Disiributed in Madagascar. 8ri Lanka, India,
Malesia, Seychelles and Polynesian Islands. The wood is hard and

Notes : The free can be identified by ils bijugate leaves, single
petal-lobe and flat woody pods.

References ;

1. Baker, I. G. {1878}. In: J. D. Hooker, Fl. Brit, India 2: 274,

2. de Wit, H. C, D. (1941). Bujl. Jard. Buitz, Ser. 3: 17, 139.

3. Parkinson, C, E, (1923). For. Fl, Andaman Islands, p, 154,
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Mucuna gigantea (Willd.) DC, FABACEAE

Local names; Alshi lala (Beng.), Kiwach {Hind.), Soui nala {Or),
Poonai kali {Tam.).

Extensively spreading stout weooedy climbers. Leaves 10—20 cm
long ; petioles 8—12 em long ; leaflels 8—10 X 4—7 cm, ovate-ellip-
tie, unequal-sided, glabrous, acuie at apex, rounded at base. Flow-
ers 4—6.5 cm across, yellow, drooping in axillary umbelliform race-

e oan T 1’::_")‘“ om lang 117nnr‘1r nﬂJlIﬂﬂ‘Inn Prada 8 15 rm flaiinn.
AELLr 1sin iuF AAiE VoiSase Y Jrolinaia A Lihaer g e LEIE, NEELRNLARC

ed, broadly winged on both the sulures, clothed with golden-
brown irritant bristles. Seeds 2—4, compressed with hilum extend-
ing more than half the seed,

Frequcent along the intertidal rcgions of c¢reeks and channels in
ihe mangrove forests and at times in sandy coastal arcas, Flowering
and {ruiling during August—December. In India the species is
distributed in the mangrove forests of the Sunderbans, Mahanadi
delta and in back-waler tidal forests along the Malahar coast in

Kerala and Andaman islands. Iis asceurrence in Konkan in Maha-
rash!ra tidul fores!s is rlnnhH’u'l i'f‘nn'lta 1Q§R‘| I'! 1& H1elr|h|1«lnr‘

LEWiER N Rt Awirady ALFRA R4 A i LL

in the mangrove foresis in India, Sr: Lanka, exfendmg into Malesia,
Java and Philippines. Its seeds are considered medicinal and rich
in protein.

Notes : The species is at once recognised in the field by its flatten-
ed pods covered with golden-brown bristly hairs which cause
immense irritation and ifching on contact.

1. Baker, J. G. (1876). In: J. P. Hooker, Fi. Brit. India 2- 185.

2. Cooke, T. (1967). FIl. Pres. Bombay I : 38¢ (2nd repr. ed.).
Botanical Survey of India, Calcutia.

3. Gamble, I. 8. (1967). FL Pres. Madras 1: 251 {2ud repr. ed.).
Botanical Survey of India, Calcutta.

4. Prain, D, (1963), Bengal PL 1 : 285 (repr. ed.). Bolanical Survey
aof India., Caleutia
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Wilmot-Dear, C. M. (1987}, Kew Bull, 42({1) : 38
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Aglaia cucullata {Roxb.) Pellegrin MELIACEAE

(Amoora cucullaia Roxb.)

Local names: Amur, Laimi (Beng.), Angar {Or.)

Medium sized irees, 10 m tall, with numerous verlical blind root-
suckers or woody pneumatophores. Leaves large, 30—40 em tong,
imparipinnately compound, glabrous, leaflefts 7—IF1, ecach 9-—19 X
4—86 cm, elliptic-oblong, unequal-sided, obtuse at apex, oblique at
base, terminal leafiet forming a cup at base. I1"lowers unisexual,
3—4 mm across, yellow, in axillary  panicles ; male inflorescence
20—30 em long, few-flowerzd ; female inflerescence 6—15 c¢cm Jong,
few-flowered ; caiyx 3-lobed, lepidoie, minutely ciliaie ; petais 3,
elliptic, concave; sfaminal tube peluliterous, obovoid ; anthers 6.
Fruits 8—12 cm, globose, frilocular capsules ; seeds 3, covered with
fleshy orange aril,

Frequent in the intertidal mangrove arcas often in association
with fHeriliera fomes, Cynometra ramifiora and Xylocarpus mekon.
gensis, Flowering and fruiting almost throughout the vyear. The
species occurs in Sunderbans, Mahanadi deltaie forests and in
Andaman Islands. Distribuled in Burma and Borneo. Iis wood is
hard and is vsed for making toys and cigar pipes.

Notes ; The vertical blind root-su kers (woody pneumalophores) and
the terminal leaflet with a cupular base readly help in iden-
tification of the species in the fleld.

References :

1. Hiern, W. P. {1875). In: J. I>. Hooker, FI. Brit. India 1: 560,

2. Penningion, J. D. & B. T. Styles {1975), Blumea 22(3) : 481,

3. Prain, D. (1983). Bengal Pl 1: 221 (repr. cd). Bolanical Survey
of India, Calcutta.
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Xylocarpus granatum Koen. MELIACEAE

(Carapa vbovata Bl ; C. molluccensis Bedd. non Lamk.)

Local names : Dhundul, Pohar (Beng.}, Pussur (Hind.), Pitamari

' o W [ R | T FE; o I ] F oyl P | - [Ld P B
(Or.), somunthiri {lam.), Lnenuga {i1ei}.

Trees, upto 20 m tall, trunk ¢a 70 cm in diam at base, buttress-
ed : bark yellowish-white, peeling off as papery flakes. Leaves uniju-
gate or bijugate ; leaflefs 6—10 X 3.5 cm, obovate, enlire, rounded at
apex, tapering at base. Flowers 5—7 min across, whife with a red-
dish gland within, in axillary thyrses; calyx 4-lobed ; pelals 4, free
Fruits large, 30—40 c¢m across, glohose, sepiafragal capsules, split-
ting tardily into 4 valves, Seeds 10—15 in number, pyramid shaped

wilh a corky testa.

Common on shelfered intertidal banks in {he mangrove forests in
association with Rhizophora, Kandelia candel and Sonneratia apetala,
Flowering and fruiting throughout the year. In India the species
occurs in the tidal foresis along the east and west coastal areas upto
Maharashira and in Andaman Islands. Distributed in the tropical
tidal forests from Africa to N, Australia through India, Sri Lanka and
Malayan archipelago. [Iis timber is used for making furniture,
agricultural implements and yields tannin, seed oil is used for jllymi-
nation and grooming hairs, seed-paste is used for relief of breast
fumor.

Notes : X, granatum can be distinguished from the other iwo species
of Xylocarpus by its buttressed stem, abscnece of pncuma lopho-
res, obovate leaves and large globose fruits with pyramidal seeds.

References :

1. Cooke, T. {1967). Fi. Pres. Bombay 1. 224 (2nd repr. od).
Botanical Survey of India, Calcuils

2. Gamble, J. S.(1967), FL. Pres, Madras 1: 132 {2nd repr, od.).
Botanical Survey of India, Calcutta.

3. Haines, H, H. (1961). Bot. Bih & Orissa 1: 187 {repr. ed.}. Bola-
C

{
nical Survey of India, Calcutia

4. Hiern, W. P. {1875}, In: J. D, Hooker, Fi. Brit. India 1. 561.

5. Prain, D. (1963). Bengal Pi, 1: 222 {(repr. ed.). Boiani :
of India, Calcutta, P ]. Bofanical Survey
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Xylocarpns mekongensis Pierr MELTACEAE

{Carapa obovaia Bl. var. gohgeficus Prain)

Local nome : Pilamari {Bengl).

Trees. uplo 15 m lal), lrunk ca 5 em in diam  at base ;
bark reddish-brown, peeling off inlo 1hick fakes, siem-base with
woody ponenmatephores or blind root-suckers.  Leaves paripinnate,
mostly bijugate ; leafleis 2—4-paired, each %—18 X 4—7 em, ellipbc-
chlong, obtuse ut hoth ends. Tlowers white, in  axillary panicles.
Fruils B—12 ¢cm agross, bhrown, slobose, capsular.  Seeds feivahedral.

Sparadic in the inferior clevafed arcas of mangrove foresls in
association with Heritiera fomes and Breguiera gymporchiza, Flow-
ering and fruifing during April—fuly, Disiribuled in the Suonder-
bans, Mahangdi and Andesmans and extands inte Malesis, Its wood
is used for furniture making and for extracting tannin.

Notes : X. mekongensis diffcrs from X, granoiam in the absence but-
tressed trunk, and in having Dlind  rovol-suckers, elliplic-ohlong
leaflgts and smaller fruits by which it is easily identifled in
the fleld.

References :

Y. Harms, H. {1940}, i A. Engler & K. Prantle, Pflanz. Fam, ed,

2 oA T £33
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4. Walson, I. G {1928}, Mal. For, Hec. 6.
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Xylocarpus molluccensis {Lamk.}) M. Roem, MELIACEAE

(Carapa molluccensizs Lamk.)

Local names : Ptakura (Beng.)

Large irees, upio 20 m tall, {runk ca 60 em in diam at base,
butiregsed ; bark red with thick flakes ; wood red in c¢olour ; pneuma-
lophores woody. Leaflets 7—12 X 3—6 ¢m. ovale, acute at apex,
oblique at base. Flowers 2—3 cm across, white wifth red glands
isidie ; staminal teeth obseure, anthers exceeding the {eelli; stigma
cup-shaped. Fruits (0—15 em across, gilohose.

. Ralher uncommon and grows on clevated fresh water inundated
I'iver banks in association with Heritiera littoralis. Flowering angd
fruifing from June—=September, Reported only in the Mahanadi
deltaic mangroves and in Andamans  (in India).  Distribuied from

tropical Africa to N. Ausiralia through India and Malesia. Its wood is
duralhle and finds application for similar uses as of 1he olher 1wo
Species of the genus,

Notes : The species is readily recognised from X, mekongensis by its
hutiressed, dark red stemn with thick peels of bark, ovate leafiets
and obscure stamina! leeth.

References -

L. Adelbert, A. G. L. (1948). Blumea 6(1): 314.

2. Hiern, w. p, (1875). I : J, . Hooker, FL. Brit. India 1: 561,
5. Parkinson, C. E. (1923, For. Fi. Andaman Isiands, p, 118,
4

Watson, J, G, (1928), Mal, For. Rec. G,
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~ Aeglceras cornfeulatum (Linn,) Blanco = MYRSINACEAE
(Rhizophora corniculata Linn, ; A. majus Gaertn.)

Local names : Khalsi (Beng.), Halsi {Hind.), Teluni (Or.), Kajla
(Mar.}, Narikandam (Tam.), Dudumara, Guggilam (Tel.)

Small frees, uplo 6 m tall, stem about 20 ¢m in diam at base,
much branched, supported by many slender broom like siilt-roots,
Leaves 4—8 X 2—4 ¢m, ovate-oblong or obovale. coriacecous,
entire, retuse at apex, cuneate at base. Flowers 1.5—2 cm leong,
white, fragrant, in terminal, axillary or leaf-opposed umbels, Fruits
6—8 cm long, terete, curved or falcale, tapering to a pointed apex.
Hypocolyle 3—4 cm long, curved and pointed.

Common along the shellered infertidal banks of crecks and
channels in mangrove torests. The species 1s offen found in assoacia-
tion with species of Rhizophora and Ceriops decandra, TFlowering
and fruiling during April—Sepiember. In India it occurs in  the
mangrove areas along boih the coasls from Saurashira and Kuich to
Sunderbans and in the Bay Islands. A widely disiributed species
occuring in almost all mangrove areas in the iropics and sublropics
of old world and new warld couniries. The species {orms a polen-
tial source for high quality honey and bee-wax from ifs flowers and
the wood is used for building huts and for [uel.

Notes : The species with its foliage, fragrant white flowers and curi-
ous crescent-shaped yellow fruits in bunches looks elegant and
is at once identifiable in the held.

References :

1. Bole, P. V. & J. M. Palhak {1988}, FIl. Savrashtra 2. 48
Botanical Survey of India, Calcutta,

2. Clarke, C. B. (1882). In: J. D. Hooker, FL Brit. India 3: 533,
3. Cooke, T. {1967). Fi. Pres. Bombay 2 : 147. (2nd  repr. ed.).

Bolanical Survey of India, Calculia.
4. Gamble, J. 8. (1967). FL. Pres. Madras 2: 532, (2nd repr. ed.).
Bolanical Survey of India, Calcuita.

5. Haines, H. H. (1961). Bot. Bih. & Origsa 2: 535, (repr. od.). Bota-
nical! Survey of India, Calcuita,

6 Kurz, S. {1877, For. Fl, Burma 2: 114.
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Arpicerae cornioulaium (Lint.) Blanco, with rurved hyporotyies.
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Aeglalitis roturdifelia Roxb. PLUMBAGINACEAE

Local numes : Satar? (Beog.), Dana roay {Or).

- ————,— e, —

Shrubs or small trees upto 7 m lall, ztem baze gbout 20 e in
dipm. swollen and wilh pumerous sUlb roots; stems slraight  wilh
leal-scars, branching only towards apex.  Leaves afternate, 2509 X
3--4 ¢m, rounded or broadiy ovate or sub-orbicular, thickly leathery,
shining, chiuse or shorlly apiculafe al apex, abrouptly cunewle at
base, peiiole 4-- 8.5 cm long, thick, dilaled at base elasping he stem,
glandular.  Flowers 10—30 mm jong, while, arvonged in leafy-pani-
cles ; vatyx B-lobed. fubuixsr ; covolln while, aniled at base forming
a short lube willi slvminal bases ; slamens 5. Fruits cupsolar, 5—
10 cm long, linear, d-ribbed, slightly curved, L-seeded, dehiscing [rom
lop along the ribs, hypocotyle abpuf 6 em long, while, with plumu-
lur eap amd a long lunjeubus,

Grregurious alonp estuanine lidal swamps and muddy ses-shores.
Flowering and {ruiting from Pebruary—June, In India il is found
in the tidal foresls in lhe Sunderbans, Mahanadi and  Andamoi-
Mirdbar slands. Dasteibuied in Burma and Malesian Islands. The
species js exploiled for its pole-like slems for building huis and small
howses and Tor exlractiog  salts Jrom e ash of ils burnl wood
aid lenves.

Notes ; A, rotundifolia is dislingnished by ils sub-orbicular or round-
o] Feaves wilb stem-clasping pelioles, straight unbratwched coni-
cal based siems.

Heferences ;

1. Clarke, €, B, 1842 fo o T 0r Hooker, P10 Hreit, Frdia 3 459,

|

Huines, T6 H. {19615, Bef, Bif, & frissa 20 524 frepr. od.). Bola-
nical Survey of Indin, Catenita,

0 d'rain. D963y Betigal P01 470 [repr. ed). Bodavical
Survey ol Indie Caleolia,

4. Parkinson, C. F_ (10928, For, F1 Aodoman fstands, 1, 1935,
L l*nﬂrh'rl.-._alﬂ. L1 O REIRLEY ' LETTS N 1. 110
LAY ‘-‘-‘J-"il:‘lllr_‘l.l_, 'Y . | Tl i " L I AdLILNL 0 . i1 E.

6. van Sleenis, CG.GJ (1648, fn o Co G, G0 I van Steenis, FIL
Molexfann 4 5 108,
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Avicennig officinalis, stem-base with smoolh white bark and numerous sgongy
Eneumatophores, in Andaman Islands.
. . Courtesy : BSI, ANC., Port Blair.

/7

x”“‘:“"l’ua mekongensis showing peeling bark, buttressed stem and woody pneumalo-
T€s, in Mahanadi tidal foresis. _
Photo: L. K. Banerjee. BSI.



Heritiera fomes in flowers and crested fruits; leaves sllvery-white underneath,
in Sunderbans.

Photo: L. K. Banerjee, BSI.




Ceriops tagal with long slender hypocotyles, in Sunderbans.
Photo: L. K. Banerjee, BSI.

Xylocarpus granastum with mamillate fruits, in Sunderbans,
Photo: L. K. Banerjee, BSI.




Excoecaria agallocha in flowers and with long horizontal rcots, in Sunderbans.

Fhoto: L. K. Banerjee. BSI.
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Myriostachya wightiana (Necs ex $teud.) Hook. f. POACEAE

Local names : MuHhaghas (Beng.), P’ani ghas (Or.).

Gregartous perennial grass, culms 2—3 m {all, densely tufted
from = sheathing root-slock with long, flexible branching fibrous
rogts. Leaves linear, smooth, acuminale. Spikelets pediceflate, 6—
12-flowered, racemose on short branchiets of a narrowed panicle.
Glumes | & 2 unequal, 1-nerved, keeled with a long awb | lodicules
minuie, retuse ; slamens 3. Grain obliquely ovoid with a  large
scute!lum,

Abundant ofien as a pioncer along the muddy banks of crecks
and channcls in the intertidal regions of mangrove swamps, Flower-
g and fruiting during Juiy—August. Distributed in the east coasl
Mangroves of Indian peninsula and in Andaman Islands, extending
Mto Burma, Malesia and Victnam. It is a polential  source of good
fodder ang thatetiing material and ils long wiry flexible rools are
Used for cordage.

Notes .y, wightiany iy distinguished from its pedicillale spikelets
with long awns.

References -

L. Bor, N. L. {1960}, Grasses of Burmen, Ceylon, India and Pakistan,
- 1-G07,

% Hooker, J. ). (1897). I'L. Brit. Brit. India 7: 397,

3.

330. T. A. & L. K. Bancerjec (1970), Journ. Bombay Nal, Hist,
Soc, 661} : 654,
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Myricstochyr wichtigna (Nees ex Steud) Hook I, showing fowering spike.
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Porteresta coarctata {Roxb.) Tatcoka POACEAE

iOryza coarctala Roxb.)

Local names: Dhani Ghag {Beng. & Or.), Harakala (Beng.).

lincar, coriaceous w1lh sp:nu]ose margims., Panicles spiciform,
branched, each wilh a few flowers ; glumes 1 and 2 setaceous, glume
3 smoolh, dorsally winged into an awn ; lodicules subgquadrale, mem-
branous.

Perennial grass, 1—2 m {all, rhizome lhick, creeping, Leaves

Common on newly formed alluvial mud flats in the intertidal
regions of mangroves. Flowering and fruiling from May—August.
Distributed in the east and wesl coast mangroves of the Indian
Peninsula.  Also reporled from Burma and Malesia. The grass is

used as fodder and for paper pulp making and thatching.

References »

1. Bor. N. L. {1960). Grasses of Burma, Ceylon, India and Pakis.
tan, p. GO4,

2. Cooke, T, {(1967). Fl. Pres, Bombay

ies, XA LET T I L ]
+ 5oaF 1 Ll

nical Survey of India, Calcutia,

3. Fischer. C. E. C. (1967). In: J. S. Gamble, FI. Pres, Madras
30 1276, {214 repr. ed.). Bolanical Survey of India, Calculta.

4. Hoeker, J. D. (1897). Ft. Brit. India 7 93.

"
o, Prmn D {19683 Benagrd P! 2. R0
LR TAT LY N i . 5., 9 .

of Imha Calcuita.

6. Roxburgh, W. (1832). FI Indica 2 : 20
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Urochondra setulosa {Trin.} Hubb. POACEAE

tiletechion dura Boiss.)

Stout porenniul grass, branches minolely velvely pubescent, asc-
ending, 15-—-25 cm long, Leaves 7.5—150 cm  long, involule, ferete,
cending in sharp spiny lips ; sheaths short ; ligule 8 nacrow ling of
bairs. Inflocescence p spike-like panicle, aple 10 cm lobg, solitary.
Spikeiets densely imbricate, about 25 mm fong; glumes 3 all 1-
nerved snd with eilale keels ; lower involucral glume about 1.6 mm
long, linear-oblunceoiale, spiculate ; floral glume about 2.5 mm long,
clliptic-oblony, obtuse ; palea aboui 2 mm long, 3-8, with cilisic
lobes ; slamens uwsually 2, rarely 3, filaments very long; anthers
stort,

Frequent ot dry elevated snit pans. Flowering in December.
The species i eeporied only from Saurashlra and Gujarat areas in
[ndia cxlending weslwards infe West Asia.

Naotes : The species is readily dislinguished from its terele, involule
leaves wilh spine-like pointed lips.

Referenices

1. Bole, . V. & F. M. Tathak (1988, F! Saurashira 3 482,

. u

tan, p. (34,

5. Cooke, T. (1067}, Fl Pres Bombay 1. 532, (2nd repr, od),
Bolanical Survey of Tnudia, Calcultn (as Hefechloa ura),




MANGROVE IDENTIFICATION MANUAL 65

Erect ferrestrial fern, i—1.0 m fall ; slipes woody, glabroush,
arising from a slout woody rhizome ; fronds unipinnate; pinnae
B—14, allernate, linear-oblong, tounded ot relusely mucronate at

aprx, cuncale at base, lower sterile, upper ruddy-brown seriferous.
Sori denscly aggregated along the undersurface, non-indusiate.

Common in elevaled disturbed areas in mangrove foresis. Sori
are formed during June—Ociober. In India this species occurs

a - - - . v
in a disjunct manner in Sunderbans and Mahanadi esluarine

foresis along the cast coast, in Kerala along west coast and in
Andaman & Nicobar islands. Widely distributed in fropical coasts of
the world. The fronds are used for thaiching,

Notes : This is the only terrestrial fern that grows in mangrove
silualions.

References -

1. Beddome, R. H. (1883). Handbook to the Ferns of British India,
Ceglon and the Malay Peninsulo, p, 440.

2. Dixit, R. D. & J. N. Vohra (1984). A Dictionury of Pleridophy-
tes of India, p. 1. Botanical Survey of India, Howrah.
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Brugulera cylindrlca (Linn.) I3, RNANHOBACEAT

t, eargopityitoiides B

Logal namres ; Sona champw, Thushia (Beog., Bokul (Or), Ywudn
ek,

- o rm— e = .

Trees vplo 20 m fall, stem-base  buibressed,  prodoeing  ovat
shaped kiee-hent roods | young bwigs and bark branze coloared with
maany slipular scars. Leaves 80 15 ¥ U—B cm, oblaniceolafe, weute at
apex, cuneate at hase; pelioles greem. Flowers 1—1.0 cm long,
white, 4. in axillary pedunculate cymes ; calyx-lube smooth, cup-
shiaped with 8 10 reflexed Inbes ; petals Lilohed wille a bristie in the
sinus, each fobe with 3 apieal eilia, margms hawy.,  Tlypocolyle 10—
14 cm, evlindric, obseurely pibhed and slighlly corved towards apex.

Commaon along esinacine mowihs in the manerove Torests, aoften
growing tmmedialely behind Amteennin miarina communilies.  Occa-
sionally i pure stpmls or in associsglion with Brugidera  poroifiora
in sheliered eslvarine parts of mangroves. lowering amd frailing feom
Mav—Aupust, It is distribufed in the mangrove arens of Malahar
(west eaastt and ino lhe cast coast of Iodian penmsuala and in Ahda-
man islands, exlending imbo Sr Lenka, S0, Asia and Ansiralia,  1F i
a polential source of fimber for poles, fue) amd lannin, and bark as a
condiment.

Notes - This species  js  dishinguished {vom &, paroiflora fvom ify
Lronze-colourad fwigs, glabrovs culyx-fube whiclt  equals  ts
lobes in Jeingth,

Keferences !

1. Do Vou (19581, Far COGJ. van Steenis, ML Malesivng 5 - 107,

9, Henslow, (. {18781 I I D, Nooker, Fi. Brik, fndia 2: 138,
4. Kurz, 8. (18770, Fer. FEL Burna 1 400,
4, Milra, . L. & L. K. Dauerjee (1979, Buolf, Dol Sure, fodiac 21

£ 18

F. Trimen, [ {1891, L Cepl 20 154,
6. Walson, J. . (1928}, Mol For, Ree. 60 1100 &, 1o & 16.
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Bruguigrg cyiingrica (Linn) Bl wilh refloxed calyx-lobes and
pbscutely tibked bhypotolyie.
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Bruguicra gymoorrbiza {Linn Savingay I TAOPORACEALR

Locod mewres . Kankea, Nalpopa (Bengeo, Halea  ([Tind?, Bunedur
it 1, Thiehiuponna [('Febd,

P—— o mtam i mem e e e m e = aeas e —— - ——— —————— e —em

Large frees uplo 80 m dall, slem-base  wilh many koee like
Leint roots, Lepves 7.3-—13 X 4 - e, elliplic-oblony,  coriaceoes,
aoyle al apex. abiuse sl base ;) stipales gl pefioles reddisi. Flowrrs
1—a om lovg, searleil, axillare, salifory o culyx 10 16-lobed,  loboy
wsually I/5th of the ength of $he caivx-tobe o peials 10—13 mm long,
sNIT, hilohed with a heisile in he sinas, bredalde shorcber han the
Iobes, cach petal-lobe with 3—1 apical T.6—4 mm [nng eilia, ouler
marging of pelals fringed wifhh whibe silly Iates,  [vpocotyle 1—-15
cit long, cigar-shaped, obscurely nibbed.

Frequent on elevated inderior parls of mangrose foresls, oflen
in asseeiation with species of Ahizaphore onil Ceriops. in jhe inter-
tiddal regions.  TFlowering amd Imuiting Wiroughout the vear, In Endia
fhis species ocours in tidal seamps along the hotly the copsiz of the
Feninsula and in the Andamoon & Nicobar Islands,  The speeies s
disiributed in the tropics of Alvica o Paeifie isles  through  Mavpt,
Todus, India, Se1 Lanka, Teop, Asio ond Avsfralip, The species s
cxpltoiled for ity hard-wood stems used io bojlditg Hshing boals and
houses, etecirie peles und lor charcoa) making st wvields fannin. g
leaves are wsed as Toolder

Notes : B, gymporriizi is disfingnished Irom the other spocies of the
genys by its rod ealoured peliokes, wid-rih of leaves and Nowers,

References ;
1. Ding Houw (1968 fn s GO van Steemis, FI Melesinng - 461,
. Henstow, G (18750 Tu: J0 1 Hooker, FL Brit Imdin 20 437

a1 T I
i

T . ) N e | Tasm [ FEELIe 1 - T
Wi, LYY, o 1G9, PIFFL Fa TRILFLFTID | . kaRLF,

4. hitra, R, L, & I W, Banepjee 0197890, Bafl, Mot Surn. fudie 31
T42-1a0),

Parkinson, G E. (19X, Foro FF dndamon {dureds e 164,

i

§. Walson, J. G, (1U28), Mef, For, Ree, 60 110, £ 13 & 14,
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Brygutéra gumnorrhiza Linn | Sawvinpay wilh vigar-she tvle,
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Brugulera parvifiora {Roxb.)) RHIZOPHORACEAE
Wt. & Arn. ex Griff.

Local names : Champa (Beng.), Bon bakul {Or.).

Trees, uplo 18 m tall, with many upright branches ; stem-base

hatdrnoon -~ Jo— Moach aedlarzwesd rnan liha et snada T anwng "R
MU L1l aavLE TriLllL LI A7 L LA LR Ll PR R LTl Sy LW FE LN P LS W s Ty ALY WD ieLr

105 X 25—4 cm, elliptic-oblong, reluse at apex, attenuate at base,
pehnles 2 25 cm long, vellowmh Inﬂorescence axlllary. peduncu-

2 cim long, in {ruit, narrow rlhbed pefals 15-—~2 mrn white, bilobed,
apex of the petal-lobe wilh 3 long ‘cilia ; ; sinus with a bristle, pefal
margins sparsely hairy. Hypocolyle 7—12 cm long, smooth, eylindri-
cal, slightly eurved in the middle.

Frequent along intertidal regions of esfuarine banks in man-
grove forests and usually grows in sheHered parts hehind Avicennia
marina communifies. Flowering and fruiting from April—September.
The species is distributed in tidal forests of the Indian peninsuia,
Andaman Islands; S.E. Asia and Ausiralia. The species is exploit-
ed for iis siraight-boled siems for poles, fuel, timber, and is used in
charcoal making. The fruifs are used in making a medicine for
eye diseases and ils knee-bent rpols yield a perfume,.

Notes : B. parviflora is easily recognised from B. cyiindrica from iis
yellowish pelioles; ribbed, narrow calyx-lube and articulate pedi.
cels of flowers.

Heferences ;

1. Ding Hou (1958). In: C.G.G.J. van Steenis, FI. Malesiana b 4064.

Henslow, G. {1878). In: J. D. llooker, FI. Brit. india 2. 43%8.
King, G. (1898). J. As. Soc. Beng. 66(2) : 3i5.

2

3

4. Kurz, S, (I1877). For. Fl. Burima 1: 449.

5. Parkinson, C. E, (1928). For. Fl. Andaman Islunds, p. 164.
6

Walson, J. G. (1928}, Mal. For, Rec. 6 111, t. 17 & 18,
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Brupulera parvifiora (Moxb) Wi & Arn ex GHE showing slender
khypocatylea.
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Brugaiera sexangula (Lour) Poir, RITZOPTIORACT AR

(8, pyrreerrfizo Laml, ) . erfopedufa W& A ex Arpd,

Logif nomes : Banduri, Kenkra (Beng) ; Kekea, Rasinia (Orl,

Trees, upla 12 m all; runk aboul Hb ol in digme al o ks,
buitrossell ; bark smoolh, grey e pale bhrown, lenbcctlide on builoes-
sus and sfili-rools.  Leaves 9 -13 20 8--b em, cliiptic-oblong, obleng
ar oblanceate, acute af apex, coneale or rarely  obtuse  ab basc

v Pl FF [ R ) r!:l'l.rfu_'!lr:.llnu'r Flavisume, L T I Py LY. )
ity = Rl UVER JGLE, OTENEU MO, Sy olis ar wFenf LIk FOE

axillary, selitary ; ecalyx  16--13-lobed, oratgo-yvellow ; petals (60—
15, 1.4 2 em leng, bilobed wards dhe apex, (ringed with wihile
haics along (ke owler margins.  Iypovoivie 7—1% cm long. 15— e
thick, cigar-shaped, rareiy slightly curved, obscorely grooved.

.
|1 |~.ﬂ-n!1nni l'.l.‘l"iﬂ-l'l’ I‘H‘l 1rhens F |Th oy nl "irqnl fn1-n¢-ir- MR Ta TRl B s et s
ey LEEET N F e LT =N ] AT ROV nata

with flt:i.th waler ; sporadic on nm'wl‘l.' formed madfals and aloug
channets in the m[ﬂria:-r of mapngrove areas.  Flowering and it
ing almost throvghowt the your, I Toelia e speocics oeclics in
slmost all ke Hidal swamps on boillh e eopsts and  in the
Andgman gl Nieohar Islands, It s widely disteibuted in the man.
grove swamps of  Africa, Wesl Asia,  lvopical  Asig, S FE. Asia,
Ausfralia amd the Pacific. The specics is cxlensiecly used for timber,
fuel wopod, tapnin exteaction and fodder prposes.

Wolea ; 1t s casily ddendified by orange-yeliow petioles and midribs
of {he leaves and solitary crappe-vellow flowers in the leal-axils.

Referenees

1. Wng Heo J09a8) o2 CG0X van Sleends, FE Malesiong 5 0 463,
.17 m & 18

2. Henslow, G [1878). J. T3 Ilooker, 3, Brid, [ndia 20 438 {ax
B eriopelala WE & _ﬂurn._l.

g, Mitra, . [, & I.. K. Bancrjec {1979, Full. Bof, Sure, India 23 -
148,

4, Parkinzon, C. E. (19231 Yor, FI Andeman Tsfands p, 164,

5. Walson, J. G, [toes, Vel For. Ree. 60 109, t 11a.

6. Wight, B, {18401, fe. 2305,
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bs decandra (Griff.) Ding Hou RHTZOPHORACEAE
(C. roxburghiona Arn.)

Local names : Goran (Beng.. Hind), Garlah {Or.), Chirn Kandal
(Tam.), Galharu (Tel.),

. Shrubs or small lrees, 2—4 m tall ; bark light-grey, peeling off
Nlo thin flakes ; stem-base pyramidal with many stilt-roots. Teaves
—10 X 26 em, elliplic-oblong or obovate, emarginale at apex,
Cuneafe at hase. Flowers 3—4 mm across, white, in axillary ' con-
densed cymes ; calyx H—f6G-merous, each 3—4 mm long ; petals h—b,

?ﬁCh 2.5 mm long, apex lipped with many ciliae, Hypocotyle 10—

<—<m tony, anguiar, sulcalc.

Common along shellered parts in the interior of lidal swamps,
SPoradic lowards ouler mangrove areas. Flowering and  froiling
f*lm?_ﬂt throughout Lhe ycar. In India the species is more common
I the mangrove forests along the cast coast and is less {requent
I the mangrove arcas in Kerala on the west coast. Its geogra-
bhical disfribution extends from E. Africa 1o Australia through
Mﬂdagascar, India, Bangladesh, Sri Lanka, Burma, Thailand and

alesia. The bark of the species is an excellent source of tannin

LReliiall

and its wood is used for boal building, fuel purposes, and its flow-

s are 4 source ol good quality honey,

Notes: C. decnndra is dinstingnished from €. lagal by ils shrubby

form, petals {ringed with many citiac and anther-lobes longer than
the f{ilaments.

Hf-’ferences ;

e o Tr_ .. iy MLl Taw o M 41 5t T R
AR T1OLW [ LUa0), Jil . L ALAT g, Vi

471, t. 24, f—h.

2. Gamble, J. 8. (1967). Fi. Pres. Madras 1: 323. (2nd repr. ed.).
Botanical Survey of India, Calcuita,
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4. Henslow, G. (1878}, In: J, D. Hooker, Fi. Brit, India 2. 430,
Y. Kurz, S, (1877). For. FI. Burma 1: 448,
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Ceriopy decandra {Griff.) Ding TTew, with =zulcate hypocolyles.
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{C. candolleana Arn.)

Local names - Goran, Mat goran (Beng.), Kandal (Mal), Kirrari,
Chauri (Mar.), Gari goran (Or.), Pandikuiti {Tam.).

B

Small trees, upto 6 m tall, much branched, stcm-base pyrami-
dal in outfline, buttressed and with “stilt-roots. Leavu; 6—12 X 3—b
°m, ovate-oblong or obovale, leathery, emarginate or rounded at
apex, cuneate at base. Flowers 5—7 mm across, while, resinous, in
Upper axillary condensed cymes ; calyx b-lobed, lobes linear; pefals
5, each 3—3.5 mm long with 3 clavate appendanges at the tip and
Unhcinafe hairs at base; stamens 10, alternately long and short.
Frult slightty conical. Hypocotyle 20—25 cm long, gradually thicken-
TE fowards the pointed apex, deeply grooved and ribbed, reddish-
Liown,

Common along the interiidal banks of mangrove swamps, more
50 in arcas nearer lo and under csfugrine influence. Flowering
and fruiting during Marech—August. Distributed in almost all the
lidal swamps along bolh the coasts of Indian peninsula and Anda-
man and Nicobar Islands, It is widely distributed from East Africa 1o
Ausiralia and the Pacific. The species is exploiled for its bark sup-
blies an excellent fanning material and a decoction of it is used 1o
Stop hnemorrhage and as an applicalion fo malignant uleers. A
decoction of the shoots is used as a substitute for guinine in Afrvica
{Cooke, 1967) : its wood is used as fuel, for boat building and
Yields an adhesive ; flowers are a rich source of honey and bee
wax,

References :
1. Cooke, T. (1967}. FI. Pres. Bombay 1: 503. (2nd rvepr. ed.).

Botanical Survey of India, Calculta:
2. Ding Hou (1058), In ; C.G.GJ. van Sleenis, FL Mulesiana 5 -
469, {, 24,

3. Gamble, J. S. (1967). FL Pres. Madrus 1 : 323, (2und repr, ed).
Hnipn:.ﬁql Survey of India. Calcutla.

I ) - Pl s ]
Hensiow, G, (18

5. Parkinson, C. E. (1923). For. FI, Andaman Islands, p. 165,

pia
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Ceriopy tagal {Perr) Rob. with jong. rlbbed hypocolyles.



Rhfiﬂlﬁhuru apiculate showing drooping hypocotyles, in Mahanadi tidal forests.
Photo: L. K. Banerjee. BSI.

Rhizophora mucronata showing vivipary in Pichavaram tidal forests.
Courlesy : BSI, SC., Coimbatore.



Rhizophora mucronata, full grown trees supported by stilt-rcots, along tidal creeks in Andaman Islands.
Courtesy : BSI, ANC., Fort Blair.



Phoenir paludosa stand in Mahanadi tidal forests. Fhoto: L. K. Banerjee. BSIL

Hezitiera fomes wilh woody pneumatophcres at stem-base, in Ehilarkanika. Maha-
nadi tidal forests Photo: L. K. Banerjee. BSI.



Bruguiera pymmorrhiza—full grown lree with buttresses and knee-roots
at stem base, during low tide in 5. Andaman Island.

Courtesy : BSI, ANC., Port Blair.
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Kandelia candel {(Linn.) Druce RHIZOPHORACEAERE

(K. rheedii Wi. & Arn.)

Local names : Goria (Beng.), Bakul Rasumia (Or.), Thuvar Kandan
iTel.).

. Small Irees, upto 6 m tall, much branched, branches erect, thick,
45 cm, oblong, dark greem above, light reddish-brown beneath,
rounded at apex, obtuse at base. Flowers in axiliary dichotomous-
Iy branched cymes, 8-—9-flowered; Nowers 1—1.5 em long, while;
calyx 12—15 mm long, 5-lobed, reflexed ; pelals 5, cach 8—10 mm
long, each divided info numerous capillary segmenis. Yruits about
3 om long, conic-ovoid, 1-ceiled, single sceded. Hypocolyle 3060
em long, spindle-shaped, pointed lowards the radicle end.

Gregarious along lhe banks of intertidal creeks and channels in
The mangroves forests. Flowering and fruiting from April—Septemn-
ber. 1In India the species is found in all the tidal forests on the east
and west coasts and Andaman and Nicobar Islends. It is distri-
biled in the mangrove forests of Bangladesh, Sri Lanka, Burma
and Malesia, It is a pontential source of firewood and charcoal and

Notes : K. candel is monotypic and is readily recognised from 1he
other species of Rhizophoraceae by its linear-oblong, reflexed
calyx-lobes, indefinife number of sfamens and the long, smooth

liypocalyle,
References :
1. Cooke. T (1887, Fl. Pres Bomban 1« 504 (0md wase o d ' Tio o
B e } £E, v g 1 Jirrn, | elil Fepl, 2d.). poua-

nical Survey of India, Calculta.

o

Bolanical Survey of India, Caleulla.
4. Henslow, G. (1878). In : J, D. Hooker, i, Brit. India 2. 437,
5. Kurz, 8. (1877). For. FI. Burma 2 : 448,

6. Parkinsen, C. E. (1923}, For, l, Andaman Islands, p, 185,
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Rhizophora aplenlata BRI, RHIZOPHORACEAE

{R. conjugata auct. non Linn}

Locoal nomes: Garjan {Beng), Pikanial {Mal.}), Eamodumbi (Mar.],
Rai {Or)}, Kandal (Tam.}, Uppu ponna {Teld.

Trees, uplto 30 m tall with pyramidal crowns and many
ascending branches ;stem-bage supported by numerous branchoed stilt-
roots. Leaves 10—20 %X 5—8 em, ellipfic-oblong, coriaceous, entire,
acute or apiculate at apex, tunealc at bhase. Flowers 10—12 mm
peross, sessile, while or  cream-colpured, r pairs of upper leal-
axils ; calvx 4-lobed, concave, accrescent, reflexed in frait; corolia
4-loked, lobes fleshy, glabrons, caducous ; stamens 12, 4 episepalous
paired, 4 cpipetalous. Hypocetyle 30—00 cm long, c¢¥lindrical,
clavate,

Freguenl or spmelimes gregarions aleog lhe  infer-lidal  regions
of creeks and channels moslly in the shellered parls of mangrove
foresis, nearer tp esluarine condilions. Flowering wand  [ruiting
during May—September, Distributed throughout the madgrove
farest: along the enst end west ecoasls of lhe Indian penibsule and
in the Andaman and Nicobar Eslands. The speciez  occurs  from
fropical East Afvica to N, Australia through the Indus, India, Sri
Lanka, Bangladesh, Burma, S, Asia and S5E. Asgie. [ts  wond
forms a potenlial source of tannin and finds applicalion in plywood,
adhegive, dye bark, cellophabe, rayon, ferro-alloys, ceilulose acetafe
indusiries and as a substitute for pefruleum coke lor calcium cuar-
bide, besides being used as fuel-wood and in medicines ; ity leaves
are used as fodder. The inlricate slems wilh several stilt-rools are
effective as lide hrakers apd cheek land run off snd form an ideal
niche for several Fannal speries

Nates: R. apiculnta iz distinguished rom the other two speeics by
s acule Jeuf-lip, 2-flowered inflorescence, glabrous pelat-lobes
and 12 slamens of tlowers.

References !
1. Ding Ilou (1958). In.: C.G.G.J. van Sleenis, ¥, Malesiuna 5 - 4572,

2. Cooke, T. {1967). FI. Pres. Bombay 1: 502. {2nd repr. vd.). Rola-
nical Survey of india, Calcutia,
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Rhlzophora mucronata T.amk. HIIIZOPITORACEAR

Lacu] pames : Bame ps The prececding species.

1

Trecs, upie 20 m {al, with many upwardly growing hranches ;
loafl sears prominent, clgee ; stem. bage  cupported by nomerous

DLranched stilt-roots. Leaves i10—18 X £4—10 em, bruadly elliplic or

ovale-nblong, eorigceous, abroplly acute or blunt wilh a rolled up

13
lllf

4—4# in number, pedicellale, cream-enlotired, fragrani ; :le\' 12 -14
mm long, ovale ; pelals 4— 10 mm long. lanceolale, I'lL‘Slly, villuse ;
slamens G—8 mm long, 8 in number, 4 epizepadous, 4 epipetaloos ;
slyles 1—2 rum : Free part ol ovary enwerging mueh above e disk.

TR 11 Y o Pk TRSLLS .|"H'|'I'I£Illlﬂ nt I".ﬂl.u | [rvng:paea a1l par Loxs mins
niun BRI § R & LA el R A i is Ailh. LW ETE 10 aXlhnt ki l_.l|- LiIi e

Hypocofyle B0—65 em Iong, cvlindrical,

Common and often gregurious along Ihe intertidal  banks  of
crecks and chaonels i sheltered mangeove  arcas  wunder  osloarize
nfuenee.  Flowering andd froiling from July—Celober. [ Lndia, this
species is predominant in the Sunderbans, and olhor cast coast man-
grove forests and Andaman and Nicpbar Islands und is less knpwn on
the west coasl. A species ol old waorld tropies distribuied fvomm Basl
Africe to lhe Pacific Isles through 8. Asia, SE. Asia and N.I7. Anslra-
lim. The species i3 veed {or Rimilar purposes as those in e case
of It apicutala,

Natez - . maeranafe iy veadily recognidsed from M. apdcidfela from

its axillary cymes wilh more than two tlowers. hairy petals sl
8 slamens.

Referenoes ;

1. Eﬂﬂke, T, IIrI'.-i{J-?J. Ff, Pres. BGI]’]F}H_{; 1 a3t |:2]]|{1 e, ['[I.]. Bota-
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nical Survey of India, Calvwlia.

[y |
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Rhizophora stylosa Criff. RHIZOPHORACEAE

Local name : Samudre Rai (Or.).

Teees, upto 12 m f{all with many sympodial branches; stem-
base supporied by many branching slilt-roots. Leaves 6—15 X §—

{ cm, broadly elliptic-oblong, coriaceous, oblusc at apcx, cuneate at
base. IFiowers in dichofomously branching axillary cymes, 8—16 in
Number, pedicellate ; peduncles 3 —5 e¢m, 4—6 limes forked ; calyx
lobes 7-—9 mm ; petals ycllowish, purple linged at apices, fleshy,
6—7 mm long, densely hairy along the margins; stamens 8, 4
episepalous, 4 cpipetalous ; styvles 3-—3 mm long, slightly forked.
Hypocotyle 20—50 cm long, cylindrical, warly, !

Sporadic and rather uncommon, on shallow muddy estuarine
banks of rivers. Flowering and fruiting from August—Oclober. In
l_ndia the specics is reported only {rom fhe Gahirimata estuary in-
Orissa coast. It is dislributed in Malay peninsula, Java, Formosa

and N, Ausiralia. It is also used for the same purposes stated
under R. apiculata,

Notes . R, stylosa is recognised from 1he other 1wo species of
Rhizophora by its longer style and free part of the ovary seated
onh {he disk.

References -

L. Banerjee, L. K, {1986). Jour. Bombay Nat, Hist, Soc. 83: 271-
273.
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Sonneratta alba J. Sm, SONNERATIACEAE

Small frees upfo 5 m tall, much branched, ppeumatophores
many, corky. Leaves glabrous, coriaceous, H—7.5 X 2—6 cm,
elliplic, oblong or suborbicular, obluse at apex, narrowed to a short
beliole at base ; peliole 3—6 mm long, Flowers 3—bh om across,
while ; calyx-tube cup-shaped. 6—8-lobed, lobes obscure in flower,
distinet in  fruit : petals white, smali, ovary depressed-globose
sivle upto 4 em long, sligma capilate, Fruit 3 em in diam, ohconi-
cal with persistent calyx and pointed siyle.

_ Frequent in the intertidal areas in  mangrove foresfs. Flow-
ering and fruiling during April—September. In India the species is
Teported only from Andaman [slands (possibly alse in Nicobar
IS}andRL It 15 disiributed in the fidal forests m iropical Africa,
Madagascar, Seychelles, Andamans, Burma, Malayasia, N. Australia
and Microncsia.

It is used for the same purposes as in lhe case of other
Sonneratia species,

Notes : The species closely resembles S. caseolaris, but is dislinguish-
ed {rom ifs ribbed caiyx with obconical base,

I'e ] "
nNeferenees !

L. Backer, C. A. & C.G.G.J. van Stcenis {1951). FI!. Malesiana 2 :

285,

Clarke, C. B. {(1879). In: J. D. Hooker, FI. Brit. India 2: 580.
3. Kurz, S. (1877). For. FI. Burma 1 : 528.

4. Parkinson, €. E. (1923). For. Fl. Andaman Islands, p. 179,
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Sonneratia apetala Buch.-H.m. SONNERATIACEAE

Loeal nomwes : Keora [Beng., O, Maramd 1Tum.), Kalingt (Tel}.

—— e — = m—————— ——

Trees, upfo 30 m full, crown large, branches many, droopihg,
Lark thin, lighi-trawy, jrregularly fissured @ butfresses not prominent,
piewmatophores 60—150 em ng, arising  (rom horizonial  roots,
carky, forked {Awice or lhrice, associaled with anchor roots and
nufrition roots. Leaves 4-— 19 * 2—3 em, thick ovarrowly eliipic-
vblong, lapering iowards apex, allenuafe at buse. Tlowers 1.5 —
2 cm avcoss, apetalous, cream-coloursd, arranged in axillary, 3-flow-
ered dichasial or 7-lflowered cymes from lhe branch axils ; calyx 4-

+ LS S ¥ - Eal - - P | or
uinhrefla-shaped. Fruit 2-—2.5 cm geross, o globose berry sealcd on
the flaltened calyx-lube.

T

Greparious along ihe interbidal eslugrine regions  of  mangrove
foresis, ofien &s @ pioneer gpecies ol bewly formed modNats,  Ilow-
ering and frulfing from Marcihi—July. The spocics occurs i tho
mangrove {oreafs on  both the coasls of Tmilia from HBombay to
Sunderbans.  Distribuled in Sti Lenka (Koddivarstem  island) ;
and Moulmein in Burma. [a stem is wsed [or paper pulp, malches,
amd as poles: leaves as fodder; its fruils are used as vegetable.

Noles : The species 4 easily identifled frem the oiher twe species
of the gehus by iis harrowly clipiic leaves, apelalous (Towers,
4-merous calys and large umbeels.shaned shigima,

Ay RaAr Y S e N L o
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Sonteratly apetale Burh-Ham. in Oowers; Iruit separately shown.
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Senreratia caseolarls (L.} Gngl, SONNERATIACEAE
(5, acido Linn, 1)

Locof nemes @ Keora (Beng.), Blatti, Thirala [Mah), ’edda kalingi
iTel.

Sl brees uplo & m tall, bark white ; branches low aud spread-
ing ; pneumatophores many, corky, arising [from  the  horizobtal
rogls. Leaves 3--10 X 3—3 em, nearly sessite,  elliplic-oblong  or
obovile, mucrongle st apex, much attenunted al base. Flowers 4—06
e across, reddish-parple, selitery amed {erminal ; calyx-lube flstlened,
f-lobned ; pelnls & lincar oblong, 2 e long, membrattous |  ovary
depressed-globose o <ivle nearly 34 an long, stigma capitale,  Fruits
4. 6 em in diom, depressed-globose wilth persistent calyx and poinded

shyle,

Common along the intertidal bunks of creeks and chahnels 3R/
muangrove forests, Rourishing well i areas undor iresh waeter inunida-
tion. Mowering and Fruliiog duringMawh—July., {ccurs i the man-
grove forests along both the consds of lhe Indisn pecinswla and  in
Andamapnr and Micobar Islguds, Distributed in the fropical mangrove
furesls of Bangladesh, Sri Lanka, SI2. Asia, Philippines and N.
Ausiralia, The species finds application  for  1he uses  mentioned
under 8. opefula. Ttz soft punoumafophores are reporledly ased as a

subsiitul: for cork in Sri Lanka.

1. Bucker, G A, & C6.GJ van Sleenis (14951). #I. Malesiona 4
283,
2, Clarke. €13 (1879, in - ). D looker, Fto Bril, Indie 2 - 379,

3. Cooke, T. {1967, Ft Pres, Bombay 1 547 (2nd repr. o), Bola-
nicu! Survey of JTodia, Caleulia,

4. Gamble, J. 8, (1967, FY, Pres. Madrs 1) 304, (2nd repr. ed)).
Bolanical Survey of India, Caleatls.
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Sonneratla griffithli Kurz SONNERATIACEAE

Local name : Ora (Or.).

Large trees, uplo 20 m tall, crown large, branches many,
drooping ; pneumatophores numerous, corky. Leaves 6—12 X 3—7
tm, vbovaie or suborbicular, thickly coriaceous, emarginate at apex,
Cuneale at hazse. Flowers 5—8 cm across, apelalous, white, solitary
at apices of terminal branchlels ; calyx 6—8-merous, spreading in
fruit ; stamens many, white. Fruits 5—8 c¢m adcross, ovoid-globose,

Eattened or depressed above, parily enclosed by persistent calyx at
ase,

~ Sporadic on muddy banks of estuarine mouths subjected to tidal
iundation. Flowering and fruiting from April—Seplember. In
India the species is reporied ondy from the Mahanadi 1idal forests
and Andaman Islands. It is distribuled in Africa, Bangladesh
(ounderbans, Chiltagong), Burma (Mergui}, West Malay Pchinsula
and Ausfralia. The species is used for the same purposes reported
Under S. apetala and the fruiis are teportedly pickled and eaten.

Notes ; S. griffithii is distinguished from the other two species (report-
od from India) from ils obovale leaves, large solitary white
Nowers with while stamens and larger globose fruits Datiened
or depressed at apex.

References -

1. Backer, C. A. & C.G.G.J. van Steenis (1951). Fl Malesiana 4
286,

2, Banerjee, L. K. (1986, Journ. Bombay Nat. Hist. Sec. 83 971-
273,

3. Clarke, C. B. (1879). In : J. D. Hooker, F1. Bril. India 2 580.
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Heritiera fomes Buch.-Ham. STERCULIACEAE

(H. minoy Roxb.}
Local namnes: Sundari (Beng, & Orl.

e — e

Trees uplo 20 m  tall, trunk aboul 50 em in diam af base,
pProminently buttressed ; blaze dark-red ; voung branches covercd wilh
shining golden-brown scales ; roots wifh numerous woody peg-like
Pleumalophores or blind root suckers, Leaves 5—12 X 3—06 cm,
elliptic, upper surface green, lower surface shining with silvery
scales, 1apcring at both the ends. Flowers in axillary pabicles, uni-
SeXual, densely pubescent, golden-yellow wilh reddish  linge iaside
Calyx 5 or rarcly 4—6, loothed ; petals absent: male flowers:
slamens united inte a column and anther lobes forming a ring at
the top: female flowers : carpels 5—6, nearly [free. Fruit (ripe
carpels) 3—4 cm across, subglobose, corrugated, woody, indehiscent,
f}g‘rﬁwm‘l on the inside and less prominently winged on the outer
3irle, !
Common along the inner fringes of mangrove foresls on mud
lats jnundated more with fresh water. Flowering and fruiting
c!uring Mav—August, In India the species is dislribuled in  the
Sunderbans and Mahanadi fidal forests. Its distribution extends
Nto {he Irrawady deliaic areas in Burma and in  lidal forests in
Borneo. The species is a potential source of limber and is extensively
txploiled for boat building, plough making and in viscose rayon
Indusiry, [Iis seeds are reporled {o be medicinal in curing piles,

Notes : H. fomes is distinguished from ifs shining silvery wunder
-surface of leaves and subglobose fruits with longitudinal and
fransverse ridges.

Referencos -

L. Haines, . H. {1961}, Bot, Bili. & Orissa 1 : 81 (repr. ed.). Bofa-
nical Survey ol India, Caleutla.

2. Koslermans, A. J. G, I, {1959). Reinwardlia 4: 473
3. Masters, M. T. (1874}, In: J. . Hooker, FI. Brit. India } : 363,

4. Prain, D. {1963), Bengal PL. 1: 188 (repr. ed.). Bolanical Survey
of [ncia, Calcuila,
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Herttlera kantkensls Majumdar et Panerjee STERCULIACEAE

Larel name @ Sudari (Or]),

Maedinm sived frees, 5—7 m sl ; pneumatophores many  {vom
vools al slem base,  Leaves 4—10 X 2—5 em, clliplic-lanceolate,
obiuse or rarely acute #t apex, lupering lowards base, upper sur-
face glabrons, wreen, lower surface hairy  with  adpressed  shining
scales,  Male llowers  Dbrownish-while, androgynophose 3 mm long;
anfher lobes 8, vnifed to {orm a ring, crowined by sterile mmdimon-
tarv ovaries at apex. Female owcers with e 1 mim  long ellipsoid
ovaries.  Fruilz globose, rongh, 1.5 -2 mm in diam, withoul transverse
circular ridge or apical erest,

Rare along intertidal banks of fidal evecks amd channels n
mangrove forest at Bhitarkanika, Mabaoadi cdells, Ovissa, Flowering
and fruiting from May—Augusl, The speeics i3 so Far known from
the Mahanadi lidal foresls im Orissa, I'ndia. s wood §s used in
buitding fishing boals, making plonglhis and in viscose thvon indusiry.

Nedey : The species ix closely allied 1o 1. fomes but is readily recog-
nixed {rom lhe other lwo species of Heritiera Ly ils rough glo-
base fraits devoid of any ridge and crest

Beferenca

1. Majumdar, N. C. & L. K. Banerjee (1985, Bull, Hot, Suwew. fodia

7 1 150-151,
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Heritlera littoralis Dryand. STERCULIACEAE

Local nomes : Sundri {Mal.), Bara sundari (Or.). The looking-glass
plant {Eng.).

Large irees upfo 25 m t{all, {runk 30—80 c¢m in diam at base,

buttressed, bark thin, grey, longitudinally fissured. Leaves 7-—2.5 X
1i—320 cm, coriaceous, broadly cliipiic or ovabe-eiliptic, acute or
acuminale at apex, obliquely cordate at base, upper surface green,
glabrous, lower surface covered wiith white fimbriate scales. Flowers
in axillary panicles, golden-yvellow, tinged with red iuside, stellate-
Pubescent, unisexual; male flowers 3—4 mm across, nndmg}rnn_
phore while, ringed by {he anther lobes; female flowers 4—5 mm
across, with sterile anthers at the base oi ovary. Fruits (rvipe carpels)
8—12 em across, ellipsoid, smooth, light brown, inner side flat with
& prominent midrib bending ltowards the apex, ouler side with a well
developed rudder-like erest or wing.

Raiher less fre{;ucnt on san{iy tulal bankq in ihe baek man-

tum, Pluwerln;, -:lurmg Nmemher——Januarv and fruiting from Feb-
raary—June, In (ndia the species occurs ont the Malabar, N, Kanara,
S. Konkan coasls, in the Bhitarkanika area of the Mahanadi tidal
forests in Orissa and in the coastal forests of Andaman Islands. 1{ is
Mot collected so far from the Suntderbans. Ifs reported inland
disiribution extending inte Khasi and Cachar hills is inleresting
(Masters, 1874). The species is disiributed from {iropical Africa to
Ausiralia through India, Sri Lanka, Burma, Thailand, Vietnam,K Java
and Malesia, Iis wood is dark red, heavy and durable and forms
a pelential source of timber used for making boats, [urniture and
in viscose rayon industry,

Notes - This specics is recognised frem H. fomes by its larger leaves
wilth oblique bases, 8—12 cm long smooth ellipsoid fruits with
a well developcd wing on the oufer side and a keel on the inncer

side.

References :

1. Cooke, 1. [1967). ¥I. Pres. Bombay 1: 134, (2nd repr, ed.).
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Brownlowfa tersa (Linn.) Kosterm. TITIAC

(B. lanceolata Benih.)

Local names ; Bola sundari, Kedar sundari {Bengl), Pani  sundari
{(Or.}.

Shruhs, 2—3 m {all, much branched ; wyoung twigs brown-
scaly, Leaves 10—15 X 3—4 cm, lanceolale, densely dull silvery-
scaly underneaillh, acuminate at apex, rounded at base, Flowers
3—4 mm across, flesh-colourced, in axillary or ferminal eymes ! calyx
4-—5-lobed, connafe below ; petals 5, free ; stamens many, alternating
with 5 petaloid staminodes opposile fhe petals. Fruits 1-—1.5 ¢m
across, pyriform, woody with a line separaling the 2-valved carpels,
brown-scaly.

Sporadic along {he intertidal regions of creeks and channels in
the back mangrove arcas of fidal foresis. It often grows along the
banks in stands and remains submerged nearly to half during high
lide, withsianding the tidal surge by ils inlricate root system. Flower-
ing and fruiting from May—September. [t oceurs in the tidal
forests in the Sunderbans, Mahanadi and Andemans and Irrawadi
delia, Burma. Its wood is used for fuel and fruits arc considered
medicinal.

Nuotes : B, tersa is readily recognised in the field from its brown-
scaly lwigs, lanccolate leaves with dull silvery under surface and
pear-shaped, 2-valved carpels (fruits).

References :

1. Haines, 1. H. {1961). Bot. Bih. & Orissa 1: 87 {repr. ed.). BRola-
nical Survey of India, Caleutia,
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Brownlowta tersa (Linn.) Kosterm., in flowers and frujs.



MANGROVE ASSOCIATE PLANT SPECIES

The fol]owing plant species which are not sirictly mangroves
are usually seen in hinterland parts of {idal swamps under fresh
Waler condilions along coastal dislricts in India.

Barringtonia racemosa Roxb. {Barringtoniaceae),

Small ornamenial trees wilh crcam coloured flowers in pendeni
Tacemes, Common along river banks. Throughout the coastal regions
10 India, South-eas! Asia, Polynesia.

CﬂESﬂ]nit\i hondue (L.} Roxh, (Caesalpiniaceoae)

Prickly climbers with yellow flowers. Frequent on bushes along
forest margins, All over coaslal disiricis in India ; fropical coasts
all over world,

Clerodendrum inerme Gaertn. {(Verbenaceac),
Straggling shrubs with white flowers. Common along idal

Nrooic nnn.-l 1 ] l'"l"l'nr\ larmd ol
SRR RLG Uﬂﬂl“l al [ e ¥ ) LLy Plﬂ.l—‘-lﬂbu ﬂa

India at low levels; Indo-China.

jul

Fimhristylis ferruginea {L.) Vahl {Cypcraceac),

Tufted sedge wilh brownish spikelels. Common on mud flats
and hinterland clearings in the vicinily of mangrove forcsts. Throu-
ghout India ; tropics and sub-fropics of world.

Hibiscus tiiaceons L. {Malvaceae)

Mecdium sized frees with yellow bell-shaped flowers having a
Crimson-coloured eye inside, changing fo brownish-red. Common on
banks of 1idal rivers in hinterland, Throughoul coaslal areas in India
and Sri Lanka.

Ipomoea tuba {Schl.) G. Don (Convolvulaceae),

Exlensively spreading climber wiih large cordale leaves and
showy white flowers in hinterland vegelation along river banks, in
the vicinity of mangrove [orests. Throughout India near tidal

Fwamps ; Inde-China, Malesia

Merope angulata (Willd.) Swingle {Rutaccae),

Thorny sul-shrubs with while flowers and egg-shaped 3-angled
fruits, Frequent along river banks in the hinler-land tidal forests oniy
at Balighar, Mahanadi della, Orissa in India ; Malacesa.

Avipiaaidiigvhiee 25
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Pandanug odoratisslmus Linn, f. (Pandanaceae).

Dicholomously brancliog large shrubs willh long spinuleosc-mar-
gitun] leaves crowned at branch etcds @ inflorescenes  swooel-seenled.
Common all over coaslal parts in India, often culiivated,

Pluchea indica Less, (Asteraccae),

Aromalic undershirubs widly  white fower leads, Contnon along
back mangrove arcas e Sunderbans ;. Malesta, Chin,

Salacia chinensis L. {Hippocrataceac).

Climbing shrubs wilh greenish-vellow Nowers, Rare in hinteslands
of fidat swamps and coaslal srcas in lndia ; Buyma, Mplesia, Tndo-
China and China,

=alvadora perslca L. (Salvadoraceae),

Shouby or small trees with while flowers. Frequenl in degrad-
cill mangrove swampa amd  seline blanks, Al aver the West Coast
of Inddia ; West Asin,

Scyphighora hydrophyllacea Caertn. f, (Rubiaccael,
Small {recs resembling Lamadlzera riucemosa wilh white fowers.

Rareonlyalong east cosst ol Indian pennsula and  Andaman

Islzancls.

Stenochiaena palustre (Burm.) Bedd, (Polypodiaceae).

Climhing {ern with dimoephic [oids. Haeo, oy secn on sarkd-
bars of tidazl [orests in Mabhasoadi delia, Orisss ;. & Tatka, Senth
China and Polynesia.

Silctogcardia tiliifolla [Deer.} Hall. . {(Convolvulaccae),

Climbiny shrulbs with large  rose.pumle floweors, Frequent in
hinderland thickeis of lidal foresls in Bengal and along weat coashal
arcas In India ; Malesia and Philipjanes.

Thespesla pepulnea (L.) Sol. ex Correa (Malvaceae),

Ilandseme frees with showy  vellow Dowers, Commen all along
coastal arcas and woflen platted. Tropes of Ol World.

Thespesia populneoldes {Roxb.) Kostel {Malvaceag).

smail trees with vellow fowers, Frequen! in hinledangd arcas of
tiddal swatnps and fmoddy coasla] areas along east coast of India
arl Andaman and Nicobar [slands. Teopics of Od World,
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Tylophera tenuis Bl. (Asclepiadaccae),

Slender iwining herbs with scarlet flowers and divergent folli-

eles, Frequent in Sunderbans, Mahanadi tidal swamps ; Java and
Borneo

HALOPHYTES OF SALT PANS AND BLANKS

Aeluropus lagopoldes (L.} Trin. {Poacene).

Small much branched grass with terminal glcbose Nower-heads.
Gomumon all along coasts and interior sali pans in Punjab; Arabia
and West Asia.

Arthrocnemum indicum {Willd.) Moq. {Chenopodiaceae).

Fleshy leafless sub-shrubs with joinfed stems and tiny flowers.
(_Eommon in salt marshes in mangroves and muddy coasts of Indian
Peningula ; Sri Lanka, iyopical Afries,

Salicornia brachiata Roxb, (Chenopodiaceac).

Fleshy lealless herbs wilh jointed stems and minute flowers.
Common on saline mud flats and degraded mangrove areas. Through-
gut Indiy ; Sri Lanka.

Scirpus littoralls Schrad. {Cyperaceac).

Tall sedge with ferminal uambels. I'requeni along muddy banks
of tidal ereeks in hinterlands of mangroves. Throughout India;
West Asia, Africa,

Sesuvinm portulacastrum L. (Aizoaccae),

Succulent crecping herbs with purple flowers. Freguent all along
Indian coast and in muddy tidal flats. Paniropical.

Suaeda maritfma (L.) Dumort. (Chenopodiaceae.

Undershrubs with fleshy terete leaves and small Nowers in glo-
bose clusters. Common all along lhe Indign coast on mud-flats and

salt marshes. Pantropical.

Suaeda monolca Forsk. ex Gmel, (Chenopodiaccas),

Small erect or decumbent herbs with linear leaves and  small
flowers. Common on tidal mud-flals and salt marshes along Indjan
coas!s, West Asia 10 iropical Africa.
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Suacda nudlflora (Willd.} Mog, {Chenopodizceac).

Porenniadl  undershrubs with linear-ovale fewves falling ol carly
anngd soeedl fowers Din globese aaillary clusiers, Qommon on sadi mmarsh-
cs and lidal Llanks in Indian mangroves  and coaslal  artens ; Sid
Lunka, Malesia, Auwstrilin, N Alvica and N, Amoerica.

Tamarly trompii Iole (Tamaricsrene),

Shrubs with subdlale  stem-clasping leaves  amnd  pinkishe-ashile
Nowers, Frogquenl along rviver-Banks and moud-Mals i tdal Torests.
all mluinyy e Dodimn vovusis g HIH IR Lonjricai A'I\l'il';}_l_, Woosl A, M.
Europe,




GLOSSARY OF BOTANICAL TERMS USED

Accrescent : increasing in size with age {usually of calyx),
Acuminale : lapering to a pointend apex.

Androgynophore : an internode of lhe floral axis between the corolla
and stamens bearing the stamcens and the pistil.

Anlher-lebe : pollen containing sac of lhe stamen.

Apetalous : without petals or corolla.

Apiculate : with a short, but not rigid point.

Aril; an appendage arising from the hilum and covering the secd.
Allenuate ; narrowed, tapered (usuaily at base).

Awn: 3 briglle-like terminal appendage, as in wheat,

Berry : a pulpy fruit with embeded sceds.

Bract : a modificd redueed leaf on an inflorescence with a flower in
ifs axil.

Bracleale: g bractlet or a small bract, often on the peticle or
immedialely below the calyx.

Bracicolafe ; (flowers) with a bracteole.

Caducous ; falling ofl early.
Calyx ; the outermost series of 1he parts of a flower.

Capitale : knob-like.

Garpel t a modificd leaf fOTMIDg an ovary Dearing fhe ovuics,

Calkin: a type of inflorescence having usually of unisexual flowers
without pelals, solitary or twin in the axils of breels,

Caudalc : wilth a tail-like ending.

fall . o -
Cilia 1 a marginal hair.



i04 BOTANICAL SURVEY OF INDIA

Ciliate : hairy aleng maregins,

Clawed ; with a2 narrow, tapering base, especially of pelals.
Column : a solid body formed from fusion ol slamens and styles.
Coma : a (ult of hairs al the end of seeds.

Compound : formed of similar parls grouped in a whole, usually of
leaves consisiing more than obe scparale leaflet,

Connate : united lo one another.
Canvaluie : rolled up along lhe margins.

Cordale ; deeply nolched at base, conventional heart-shaped.

Lortacecus @ lealhery.
Corolla ; the interior scries of the perianth,

Corona : au inbncer appendage {o (he corelle or pelals sometimes
appears like a second corolla, or a ligular oulgrowth of the

clamens
slamens,

Cocyuly: a {ype of inflorescence with several (lower-slalks  arising
at diffcrent icvels which reach more or less the same level at
the {ep.

Colyledon : leaf of an embryonic plan! in the seed slage.
Culm : the stern of a grass or bamboo.

Cuneale : wedge-shaped.

branches continue to grow aond mav extend bevohd the main
axis.

Dehiscence @ e condition of splifting into definite paris on ripening,
usually of a eapsular froif. {opn. indeniscen).

Tl %1
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Dichasial : a condition of inflorese
in {lowers from bhelow shich lateral epposite branchiets arise.

v sl
liead

Dichotomons ; forked.
Didynamous : in {wo uncqual pairs,

Dimorphous ; oceurring in (wo dillerent forms.
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Dioecious : mule and female flowers segrepaled on different plants.

calvx and under the pisiil.

Discoid : wilh a disk {or dise).
Dorgal : relating to fthe back.
Divaricale : exiremely divergent.

Drupe : a fleshy (ruit with 1-many-celled stony sceds.

Ellipfic : broader in the middie with narrowed ends.

Fllipsoid ; an clliptical solid body.

“marginate : deeply nolched at the apex.

Embryvo : the incipien! new plant within the seed.

Endocarp : the inner laycer of the wall of a fruit.

Ensiform : sword-shaped,

Epipefalous : sifuafed on the petals or corolia.

Episepalous : situaled on the sepais or opposile lo the sepals.
Exerled : protruding above, usuaily of stamens in lhe corolla-fube,

IFilament : the slalk of an anther ; any {hread-like body.
Fimbriate : fringed.
Floccose : clothed with soft hairs.

Follicle : a fruit of one carpel opening by a veniral sulure {o which
the seeds are altached.

Fragal : a suffix indicaling breaking or splifling.

Frond ; the leaf of a3 fern

Funicle : the stalk of a ovule or seed,
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Glaucous : of sea-green or  blue-green colour,

1

Elands.
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GGlume : the bracts and bracteoles on {he spikelels ol gra
sedges.

Gonus @ angled, cg. 3-gonus, hexa-gonus, cte.

Hilum : e scar oh a seed al which it is alfached o the
hilum.

Hypanthium : & tubular or flask-like parl of the Noral axi
grows up above ihe level of ihe ovary and bears on ils
or at other levels Lhe floral eonvelops and all stamens,

Hypocotyle : the axis ol an embryo lelow the cotyledons,

Imbricale : overlapping ; usually ol arrangement  of  sep:
pelals.

[mparipinnale: a condition in a compound leaf with an od
nal leaf-lel.

Induplicate : with edges lolded inwards,

Indusiate : with a proteetive membrane on ihe sori in {erns
Inferior ; position of a ilorat part at a lower level {usualiy of
InNorescence @ a clusler of flowers as a whole.

Ihvoluere : a ring of bracts surrounding a single [lower ov an
scence,

Involule :  rolled inwards along Doth margins,

-Jugate : in paired condition,

Keeled @ oridged.

Lanceolale : shaped Hke a lance-ticad,
Legume : fruit of pea-family members.

Lenficelied ; with pores on The hark,
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Ligule : a membranous strap-shaped organ, usually in grasses al
base of the leaf inside.
Lodicule : small thickened scaly slructures in the flowers of grs

Lomentum : a

menlum : a leguine with cousiruciions between the seeds dehi
along the constrictions and falling apart on maturity.

Membrangus : {hin,

Monoecious : bearing male and female flowers separalely on

same plant.

—Merous ; g suilix used in combinalion to indicate the number o
parts,

d confinuous axis.

Monopodial : a stem of a single an

Muﬂmﬂale: tipped witly, a short hard blunt point,

Node: the part of an axis from where a secondary member
whorl arises,

Obeonic : inversely conical.
Oblaneceolate - inversely lance-shaped.

Oblique ; g shape wilh half more large 1han the other; usuall
leaf-bases.

Oblong : longer than broad with sides nearly parallel.
Obovaie : reversed ovale shape.

Obtuse : blunt ended.

Orbicular : circular in outline.

Ovary : the swollen or flask-shaped part of the pistil enclosin
ovules,

Ovate : egg-shaped.

Palea : chaffy or transparent scale on the inflorescence.

Palmafe : like a palm with widely divergent fingers ; usually
compouncd leaf with leaf-lets.
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Panicle : n repeatedly branched intlorescence.
Papillose © with salt superficial prolriherances ar glands,

Paripivmate : pinoate with an equal number of members on cach
sifle af the sx3s snd without an odd terminal one,

Pediccl © slaik of a flower,

Peduncle ; the common stalk of more Than Iwo lowers,
Pericarp ¢ 1he oufer wall of 2 ferlised ovary or fruit.
Pelal - o single member of the corolla,

Pelaloid @ like pelals.

'cfiole @ lcal-alalk.

Pcliolate : leaves wilth stalks.

Pinnae ; {lie lobes of a bipinnale leaf,

Pinnate ; leaflets arranged on euch side of 3 commoen axis.

Pinnalifid : decply lobed fo about half-way down or more wilh the
lobes pinnalely arranged.

Pipnalisect : Pinnalifld down lo the mid-rib.,
DPlicale : plaited.
FPhumule : primary leat-hud in an embryo.

Prneumalophore @ verlical ovigrowtly of vools whielh [acitilate breaih-
g tn some SWamp plants.

I'ollinia ¢ pollen maosses, as in orchids.
Pubeseent : elolhed with short soft hairs.

Pyxrilorm : pear-shaped,

Raceme : n lype of inforescence wilh n continuously prowing main
axix and the oldest Aowers st the boase opening fivsl.

Rudicle : the mudinenisry reol inoan cmboyo.
Beluse @ g shallow nolch ino o roulded ppex,

Bhizome : a modified horizonislly runming uwnderground slem,
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Scaberulous : covered wilh small hard rough hairs,

Seandent . climbing,

Sculellum : a sccond and anlerior colvledon in grasses, as in wheat.
Sepal : a singlc member (lobe) of fhe calyx.

Sessile : without stalk.

Setaceous : with long, stiff needic-like hairs,

Sinus . a recess or re-enfering angle,

Snri['ermls: bearing sori, i.e. the reproduclive organs in ferns,

Spadix : a lower spike with a fleshy axis.

SPatile T a more or less modified bracl enclosing an inflorescence.
Spiciform : g spike-like infloresecnce.
Spike : an inflorescence wilh sessile flowers on a usually clongale axis.

Spikelet - an ultimate part of a spike with 1 or more sessile
flowers,

Stamen - the floral organ bearing the anther and pollen.

Slaminode - an aborlive stamen  withoul anther and pollen,

Slandard - referred lo ihe promineni flag-like petal in the pea-family
tPapilinnacpae} )

Stellate - star-like, usually referred to hairs on plant parts.
Stigma : 1he terminal part of pistil which reecives Ihe pollen,
Sipilate - slalked.

Stipule : 4 appendage at {he base of lhe peiioice.

Sirobilate : gq inflorescence largely made up of overlapping bracts,
like a pinc-cone,

Sulcate : gropved of furrowed.

Superior - sitaated above other parts : usually referred te the position
of & ovary in 4 Nower,

S}'lnpod_inl: a4 slem with a series of superposed branches appearing
o be a simple gxis.

SYRearpous : composed of wo or more unifed carpels.



110 BOTANICAL SURVEY OF INDIA

Terete : cylindrical,

Testa : the outer seed-coat.

Thyrse : a compact panicle, usually egg or spindle-shaped.
Tomentellous : minulely tomentose.

omenlose ; densely matted with waoolly hairs.

Trichofomous : an axis successively 3-forked.

Umbel : an inflorescence in which a clusfer of pedicels arise from the
same poinf.

— uncingte - hooked,

Ventral : relating to the front side.

Villose : clothed with long, shaggy weak hairs.

Vivipary : the process of germinafion of seed while still attached to
the parent plant.
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