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FOREWORD

Agra district with its historically famaus city of Agra as its capital,
occupies a geographically significant position in the state of Untar Pradesh.
With varied soil types atvd situated in between the Aravalli and the Vindhya
Hill ranges, the district shows an intermingling of flerstic €lements and
presents an interesting floristic study. Such a detailed study on the vegetation

and flora of the district assumes more importance in drawing up of plans to
check the problem of massive soil erosion and conseguent denundation in
theravines of the Chambal river, by revegetating and greening with suitable
species of flora, the details of which are row made available in the present

work.

The “flora* deals with the description of natural plant communities
and their diversity in different ecological habilats, besides weeds, and
escapes fiofn cultivation; earlier botanical explorations in the district, and
allied aspects on the flora. In ali 602 species nader 384 genera belonging to
103 families of flowering plants have heen deseribed with tazonomic Keys
to the families, geneta and species. Correct bolanical names, relevant
synonyms, short descriptions with ecological notes have been provided fot
each species,

It is haped that this publication wiil be of interest and use to students
of butany, nature lovess, tourisis, foresters and environmentalists in closely
knowing the plants of the district.

P.K. Hajra
Director
Botanical Survey of India
P-8, Braboume Road,
Calcutta-700-001.

Dated Fanuary 11 3 DA
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PREFACE

It was fclt, long ago that there is a necessity for the revision of
Hacker's Flora of Briish 1ndia. Theretore, Santapau (1952, 1962) and
Janaki Amal (1954) sugpested a way out - the revision of the regional [lorag

har Aiffavnat okl ane ot ing v Docaarch Teotifosblos oo Fallomaon ol
Y MWLl Rl WULAKTG 'I"I"I-uIlI-II-E, (0] I.‘Wl-'ﬂ-l'-ﬁlnl l.liﬂl-ll.ul-lull.ﬂ: LU[]UE_L‘Q i vel

Untiversities and publication of their works. Several districts of foristic
significance in different states have been intensively and extensively
botanized for writing district floras and w prepare revisions of different
plant families,

The present work on the Flora of Agra District, Ustar Pradesh is one
such study to assess the plant diversity in the area. The Jocation of Agra
district has been, since long, very significant frat geographical, historical
and strategic points of view. The flora deais with the desctiption of the
vegelation and its associated factors, taxonomic ireatment of 609 taxa, each
with notes on distribution, frequency, phenology, collector's names, field
mumbers, uses ew. Effons have been made 1o bring the nomenclature
upiodate as pet the present Botapical code.

I ara deeply indebted to Dr. 1.8, Dhakre, Principal, R.B.S. College,
Agra for his able guidance and help. It was very kind of him to have
accompanied me in visiis for plant collection. 1 am aiso grateful (o Mrs.
Kamla Dhakre for her constant ¢ncovragement.

Sincerethanks are also due to Dr. Bahadur Singh, Dr. S.N. Chaturvedi,
Dr. 5.V.5. Chauhan, Dr. R.KS. Rathoere and Dr. N.R. smith, R.B.5.
College, Agra for their vatuable sugpestions. [am also thank{ul o D, M.5.
Tayal, Principal, M.M. College, Modinagar.

[with ip express my gratitude to Dr. MLP. Nayar and Dr. B.D. Sharma,
Ex-Directors, Botanical Survey of India for encouraging me to publish this
wotk. [am cxtremei:.r grateful o Dr. N P. Balakrishnan for critically gpoing
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T am grateful to Dr. P.K. Hajra, Direcior, Botanical Survey of India
for his cooperation. I am also extremaely thankful t¢ Dr. K.P.5. Chauhan,
Joint Director, Ministry of Environment and Forests, New Delhi for
constant encourdgernent and help. I also extend my thanks to Shri A R K.
Sastry, Scientist SF, Incharge Publication Section, Botanical Survey of
India, Cajcuita, for his help.

I am also thankful to Mr, Vipin Kumar for his njce type setting of this
manuscriptl.

1 acknowliedge with gratitude the patient help rendered by my wite
Mrs. Suman Sharma throughout the preparation and publication of the
book.

Last but not the least, thanks are alse due to Shri Ravi Jain, M/s Deep
Printers, Wew Delhi for aice processing of the materials and release of this
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INTRODUCTION

Agra District is situated between 26744 and 7755 Noand 7726 and 7832
L ou the south - west comer of Ultar Pradesh. The location of the subdivision has
huv?dl. since lopg, very significnm from the reepgraplical, histoncal and strategic
Palut of view, In recopnition ul this tucational importaice, Ages, the capital Lown
ol the distrivt, had the privilege of heing the royal scal of Mughal Kingdon Jor
“?5“'!‘:’ the whole length of their retpn in Indiz, OFf the 1wo npomun Hvers of
hﬂﬂhtﬂl Liudizi, the ﬂm!g:! aud the lamuna, o is Hw Jamuna which passes Lhrough
the district for 4 distance of nearly 71 km. O ene side of the tiver Jamuoa, i the
Dorh - east, are Etmadpur and Firozabad sutrdivision of the disteict, while the othee
rve subdivisions Apra, Kiralod, Fatehpur Siki, Falebabad, sud Bale are f1 the soath
= Wesl In the south, the Charabal gives the district a natural boundry with the
districis of Bhind and Morena of Madhya Pradesis The total arca is 4%36.5 sy, k.

GEOLAMNGY

Geologically, the district is generally covered by o thick layer of badoe-
Gamgetic alluvium of pleistocene (o sub-recenl periods, This 15 mare s in the
5"'_“!1'!'-“-11! part which has alluvial deposits of peninsuiar bock, camied by the rivers
ot “}f Yindhyan foreland. The alluvium owes its origin o 4 conlinuous and
‘:Zﬂnlnnnahh.—: serics ol Muviatile and sob-acrial deposits, composed ot inlerbedded
THFerE 0L sand, sl and clay {loshi, 1963). As revealed by the basic data repan on
[lThEWu‘.tlls, the depth of the alluviem varics from 133 metres near Basai Kalan, a
Village {27°9°30" N, Lal, and 784 E. Long) ot a distance of neaefy S ko, eat of
Agra, 1p 25 melres near Arzi Round village (277557 N, lat, und T8 24 E, Lung)
3 km. NNE of Firozabad, As onc moves south fhe Thickness ol 1he sbluvien
decreuses, coding with po deposil on the rocky surlace of peninselar hlock, whicl

Cmerges al places in the tonn ol hills in the Kiraoli and Kheragarh talisiis.

The *Khadar, the *Bhangrar” and the pravels found in abundance in the disteict

f‘fﬂ teally the vardams of the alluvium, Calcarsous coucretions, locally known as
Kankar' are found throughout the district, both in the block and nodular forms.

Exlenajve deposits of Kankar arc foond in the Chambal ravines in Bah tahsil. They

are l“‘-‘H||1~f koo as “Dand” amd the material is extensively vsed For constiruction
Wiark

Inthe south - western pats of the district remnants of the Vindbyan mouatain

TR SR mEEa bk 3 L -2 T

AC Lound and can be traved sublerraneously even heyand the disirict boundarics
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under the thick coatimg of atluviun. Tubewell borings show that the tayers of thesce
rocks steeply dip mowands the M2, because near Apra they were struck at a deplh
ol 153 metres, while near Firozabad they were reached al 251 metres, The Vindhyan
rocks are Magstones and lreestones, homegenous and sofl and thus eminently suited
tor elaborate canving (Joshi, 1965). Itis [or this season that the Great Mughals used
thewn Lot their grand huildings,

Anather important peclapical feaiore of the districl is the Great Boundary
firlt that separates the Aravallis i the Wesl fromu the Vindhayas in the East. Thewgh
nel visible on the surface, it way be fraced (o within the boundaries ol district below
the: allunim f"lul:rh 19710,

Luats n LT By LEry

TOPOGRAPHY

The district s divisible foto four well defined, natural, physiographic
thvisions, namcly :

1. [ater Nuvial land {the Bhangan
1.  Riverain tract {the Khadar)
1Il. Bad lands {ihe Ruvine bell)
V. Hily tracts {the vulcrops of Vindhyan sandstongs)

1INTER FLUVIAL LAND (Ihe Bhangar} : This is the ilersiream area above 1he
general fleod level accouming for more than three - founhs of the total area of the
districl, Almosi Nat throughout and showigg little lendeocy fo clevation, rhis tract
stretches out uniformiby lor miles fu the Jamuna-Chambal Doab and in the traus -
Jatmua argz, Genelically, the tract inay be divided into the Trans - Jamuna Plain
and Poah,

(8) The Trans-Jamuna Plaii  Stetching north of the Jamuna lowards the
Ennadpur and Firorabad tahsils, it includes 2 parrow belt rumung parallel 1o the

Bowsstnnyd 738 Fax Bl o cncFrorunts t hewmiriefarnr c9b A veees Dbl 100 Uhier conarn A1 3 NN O RN R
EC LU LR UL L R L i T HH R :'p l!llu].u:ll; 1T Rl pciplile 11 o€ SEFUEN. an 15 811 CAphEIGY

of reliclless plain, slopig genily Crein the narh fo the south and is composed ol
alluvinm of Endo-Gangatic edgmn, wiade upaainly of sand, siltand <lay. Light loam,
locally Known as “Lumal”™ wherg it asspmes a yvellow coloer, charactetises most
of the arca and avconts Tor nearly 775, of the cuitvated land, However, the soil
is not One bt ll ol gravel and is locally cadled ‘Pakhar’.

T1.- 4k~ il ot birw exl thic “]ni“. [
ll.l lllL ||l.l|1|.]"h‘||'l..-‘.|l. Lll.' ML 1102 Fjﬂl 111

water-logeing frequently ocours

I.

I"

[ Ry [ RN N T E

ere is NATTOW .|uu |uw-|_1l,n|||._., bell w

uring the mansoun morhs,
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(k) The Jamuna-Chambal Doad . This is the vast slreich of alluvial plains
watered by the Utangan, Chambal and Jamuna rivers and is located south of the

Traus-Famuna Blain. It is ditfecent from its nomthess counlerparl in iwo respecls ;
!:1) I“Wmﬂinﬂ both Indo-Gangetic and peninsular alluvium and its general gradjent
1s L:-nanled towards the east, undike the southerily inclination of Trans-lamuna
plains. Towards the far east, beyond the town of Bah, i1s slope is gealtively steeper,
(2) Thete are Kankar pans at various depths of the sub-stratum, » fcatute missing
i teact {a}. The cuntral part of this tract is characierised by fine ioam which becames

sand towards the north and clay towards the south as the (ract approaches the
Jamuna and Chambal respeciively.

2. RIVERAIN TRACT - In terms of expanse this is an insignificant unit. [t is found
W BAow strips on buth sides of the Jauua ond the Chambal. Asoual depesits of
Sand, Sill and clay renew its festilily and roake it an economically significant nnil.
Genetically, it is made up of recent deposits of alluvivm.

3. BAD LANDS Appruprialelly catled the bad-lands, this tract is marked by deep
Chis and incisions on the earth, caused by the wrath of fierce torrents rushing through
30ft surface. The ravines covenng an area ol 823 sq. k. contain a large varicty
of fluvial forms and may well be called Nalure's stockyard of these forns.

4 HILLY TRACT : Runni ng narth-west 10 north-eask, this tsct comprises two bells
of the Vindhyan saud-stones, The Grst, found in the Kisaoli tahsil may he called
Bh"“‘!fﬂuﬁ Fatehpur Sikri Hill and the second, found i the Kheragarh tahsil,
Iagnair Tantpur Hill, after the names of the major settlensents of the area.
G.mfﬂg':'“““}' . both belong 1o the upper Vindhyan system. The Bhandrauli-Fatehpur
_E’j Sf:lrs l?ave mild elevation, approximately 46 metres above the sormounding
pidin. ke ridges ol Yagnair-Tantpur are higher and more well defined 1han the

ﬁ—"f“'lfl’. [I'_IE- hil]‘hl‘-l-ﬂ'l At T arvsbews: albkears ooair eon Taos] leioe (o bhe urea halle
-n-'."""\."" r'\!ll.l'l i T LANS'Sd e TWLFWF ™ W SLLWLLLE WD J"'T“l’ .J I.Iﬂ AL AR SR LR LAAE -y

Geolagically, these ridges are relics of residual relief.

SQILS

The soil uof the district is alluvial cxcept for residual soils which occur in 4
TAIMW strip in the sonth and south-west, The afjuviium porth of 1he river Jamuna
Selongs 1o the Indo-Ganegelic system, while south of the river, it is the legacy of
the rivers of Peninsular Indin, the Chambal and 1be Utangan. The soils ot the distric
e divisible into the Tollowing types :

1. Recent Abuvium (Khadirs)

Z. Uplands
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3. Flats
4. Low lands
5. Black clavey soils

6. Residual soils

1. RECENT ALLUVIUM | These soils are found in the siverain tract (Khadir) of
ihe Jatnuoa with a nbboo-like paitern emergiog in the tahsiks of Agra, Fatehabad,

HWoub omd 15 covmas swkant 1m ntmnr'nlir amd Fivmoabhnd alea Terowsr vone tha Fawtilibae
LA NTANWE BuLF CUFALE WLLWLER A1 A i.l.lu.lu.l.llul ALEEAe § SELFEARLAEIRE R HT\‘]J J’Hul RLEAY ll.-].‘..'q._‘-'
of the soil is renewed throuph periodic Aooding and silting. The colour ig grey to
ashy, the texture coarse and sandy, occasionally mixed with silty deposits. Soluble

salts vary trom average 1o high.

2. UPLANDS - These soils spread over a big area are 50 called as they are found
above the general level of floods. Marked alluviation is a noteworthy Featore of
these soils, due to whick the lower Locigons have become beavier with the
accumnulation of clay coontent. In texture, they are loamy sand and brownish vellow

in cotour. Few calcareous nodules are also present. The soils are poor in organic
matter and viher planl nutrients.

3. FLATS : These soils cceupy most of the Utangan basin in the tahsils of Kiraoli
and Kheragarh and to some extent in Agra and Fathehabad. They are loamy in
lexture but in }ow-lying tracis, their texiure becomes clayey-ioam and in colour they
vary fron brownish grey o grevish brown. The clay content increases from the
surface towards the suh-surface, making the lower strate progressively beavier and
nltimately forming a zone of compaction and *Kankar® pans. The soils are rich in
plant nsrients and (airly enile.

4. LOW LANDS : These soils are tound in a crescent shaped area in the norh-east
of FiroZabad 1ahsi) and als0 in isolated patches in the Etmadpur tahsil. In 1exture,
they nre Gnc nnd in colour, grey 1o dark grey duc to scvere humid condisions. There

appears to be a (aitly high degree of salisaty in these soils. The fower levels have
A *Kankar’ layer in general.

5. BLACK CLAYEY SOILS . This 1ype is common in the south-western pert of Bah
tahsil, norh of 1be ravine beh of the nver Chambal, Genelicaily, they are different
Froms oiher soils in that they are derived from basaltic maderial of Central Tndia,
Thc.:,a are very fine ip texture and black in colour and rich in mineral foud, Cracks
and fissures develop in these soils in the dry season,

6. RESIDUAL SOILS . These soils are fownd amund the itlocks of the district in
Khersgarh and Kiraoli tahsils. They have been formed by the delnius material
hrought down from these hillocks. They consist of rock fragments, pebbles,
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boulders near ihe hillocks and sand al far off distances. These soils are calcarcous

4
0 Natre and teeteleal 0o aellemldon S0 o oml oo
R Llil aedariiy Y digALE [0t ITACLIOn.

CLIMATE

| The climate is markedly periodic and of & semsi-arid wature due o marked
d.l'!lﬁl al differences of lemperatire, high saturation deficit and moderatety low
ramfall. The climate is characterized by a dry and increasingly hat season from
M.arch to June, & warn nOnsoon period from Faly to September and dry and ¢old
winter from October to February. Corrpspending to these, there are three distinct
vagetational seasons.

TEMPERATLRE

Being lar from the spothing effect of the sea, the district bas to sulfer from
ﬁxifﬁ'ﬂes of temperature, i.e. very low temperatures, sometimes below freezing
POLL {as  1°C on December 29, 1961) in winter and extremely high (as 48,6°C
on fune §, 196%) in semmer.

_ The maximum monthly temperature of Jznuary ranges from 21,4°Cte 23.1°C.
It increnses regularty io the subsequent months upio May where i is recorded
between 3¢'C tn 42.5°C, There is & decline afterwards with minor (uctuation i
the month of August, September and Ociober, The minimom monthly lemperziure
sh“'i'_"' A similar rise from January (5°Cto 7.1°C) to May (20.1°C 10 26.6°C) and steady
decline in subsequent months.

RAINFALL

Heavy precipitalion of rainfall occurs in the second haill of July and the first
hatf uf August. The average annual rainfall of the district is 607.] mm., 90% of

which is received dusine the monsoon seasopn and nearly the half of the H-fmniy_.jng

= ARSI . SEpniyaliionsi: SemdlSTgs fRaaia atwimaiy e AmEAEi A - n

10% during winter.

RELATIVE HUMIDITY

o F:ﬁlmiw: humidity in the district remains Eairly high doring sumaner months
VORI the lowest range averaging 41% at 08.30 hours and 30% at 17.30 hours in
the month of May has been recorded, From the month of June rofative humidity
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starts risitg steeply uchmg the highest peint of 85% at 08340 hours and 73% at
17.30 twurs. During the monsoon season commmencing from the mouth of July and
centinueng “pto the first week ol Oclober, it renains constantly high.

WIND

Wind is an important climatic facior for Agra. Forwost of the year, the wind
is mild wilh a mcan velocity of 5.3 kmph. Winds are strongest in June and lightes!
in October. In the swmmer montbs, hot and Jusl-raising winds, popularly known
as ‘Loo’ are commonly experienced and may result in thundersiorms (andhi).

Towards 1be cnd ol Jupe a cooler breeee conpes up frow the south-west al
mid-day heralding the advent of the monsoon. From July to September, the rainy
seasonm, the wind gemerally sccompanies the rainfall and ss such i3 cool and
refreshing. [n the winter months, winds blowing from the north are cold and icy.
This Is parnticutatly so in 1ate December, and early January, when the winds heing
what is called o cold-wave.

PREVIOUS BOTANICAL EXPLORATIONS

Royle {1799-1858), an Eanglish amyman, was the first man who explored the
plants of Noshern India and Himalayan mountains. The results of Royle®*s work
published afier his relirgment in "“lllustratjons-of the Botany and other branches of
natural Histery of Himalayan mountaine™. This came out in eleven parts between
1835 and 1820, The werk was based up the vollections of Hardwick, Govan aml
Wallich and the personal eollection af Reyie in the Jamona  Gangetic Dinab, the
upper Gangetic plain and the mouvntsins of Garbwal, Sinour and Kavawer. A large
pari of his collection is said [0 bave gone to England but a substantial quantity is
still in the Herbarium of Farest Research Institute, Debua Dun, Then cane the “Floras
of British India” by Hooker {18T2-1897) in seven volumes. Thix was the first
comprehensive fora of the sub-continent, Hocker made an exiensive vse of the
plants. collected by Anderson, Hamilion, Brandis, Madden, Falconer, Thomson,
Clarke, Royle, Wallich, Vicary, Duthie and vibess.

Other wonth menticning floras are “Notes on the Flora of Locknew with
catalpgues of the cullivated and indigenous planis™ by Aadetsou {1 859), “Flora of
Upper-Gavgetic Plain and of Adjace nt Siwalik and Sub-Himalayan tract” by Duthie
(1903 - 1922) and “Hertug Agrensis” by Munro (1944). Duthie carried out intensive
sad laboriovs investigations a1 Debrs Dun sand Sabarmpopur for many years and
brovght vut this Oora. He published his werk in five parts, which ivcluded the
families Ranunculscese to Juncaceae. But he could not finieh his plan and died in
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1922, By 1hat ime be had compleled the lamilies Palmace (o Aroldene aud
Alismatacene. These fumilies aud the remaining oues uplo Cyperaceae werc
Completed hy RN, Parker at Dehra Dun and W.B. Tuerill at Kew, and linally
Puhlishcd i 1929, Recently the Botanical Survey ol India reprinted Duthic’s work
M AWo volumes. Constant use of Durhie's Mora has heen made during the cotmse
of the prescut study, From this study it appears Lhat no special attention bas so lar

been Eiven to this Western district of Uttar Pradesh.

Rairada (1933, 36, 39, 50, 51, 54, 58, 62, 76) bas published sume peblicarions
0 Dhathie s flora adding some new poteworthy and recently introduced planis. Watls
‘::1 933} published s list of plants which were reported tn the vasi area of Agra disiricl
' the form of “Flura of Agra™, Paliwal (1935} and Walls (1953) reported 37 and
39 species of grasses respectively, Bharadwaja (1956) on the viher hand, described
the grasses of Agra disirict and repened 89 species and vaneties. There i3 no
hesharium vecord of all these works. Froin The [3¢ts mentioned above il will be seen
that the fura of Apra has not been studicd tharoughly by anybody, so far.

PRESENT INVESTIGATION

. The prescut work is the result of 3 years” intensive study of plavts of the Agra
district. For the purpose of obtzining & record of the plants of Agra as well as
Seasonal changes in ils vegelation, excursions alleasl once 1 month were made
regularly during (hese years,

. Twips of the plants with Nowering and pussibly wilh fruiting were collecled
during a day’s oping wsually i seis of four, Herbaceous plants were collected wilth
Teols and rmdical or hasal leaves as far as possible, The tield nows ol specimens
callected were entered in the field ok on the spol with regard to habil, habital,
a}'”*""’i“*“ﬂ‘:‘a Incal name, local uses, colour, smell of flowers eic. which can noi he
Mdu‘f’ﬁd from the examination of dred specimen. A particolar species found
Erowing in ditterent habitats was collected from a)l such focalities in order (o study
oy ﬁfL*“"gﬁ induced by different environmental conditions. For complete and full

scnplion of colfected specimens, the material vonsisting of flowers and [rils of
be same was preserved in FLAA or fonnatin solhulion in small fubes.

o the camp the specimens were pressed and dired in blolting papers.
Poisoning was dane with saturated sohwtion of Mercuric Chioride in reciified spitit.
The Bowers of preserved wiaterial were studicd under microscope. The structure
“%‘-d Morphological peculiarities so observed were compared with ihe description
Eiven in Duthic's flora and other recent monographs. All the plants we e tdentilicd
m,thﬂ species orvariely level mainly with the help ol Duthie’s flora and comparison
With specimens in Forest Research Instituig, Dehra Dun, Constant use ut cvery

Feceut menograph and other available literature on the subject was made, Any
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change i nowencltere of identification of pant was introdseed on the anthoriy
ot the wonographoer.

The puisoned and droed specimens woere mounied on thick 3% X I om,
herparum sheets and labehed. These herbanum sheeis oided i ihis work are
preserved in the Departiment of Beiany, R.B.5, College, Agra.

PLAN FOLLOWED IN THE WORK

In the heginning a comprehensive key 1o the families of dicotylednous and
mopocatylednous plagits has been given. The sequence of families (ollowed is that
ol Bentham and Hooker (1862-83). [n each [amily keys to the pencra and species
are given. Throughout this work the metric system has been used, In the treaiment
of individuai species the following details are listed :

1. NOMENCLATURE : An atiempt has been made 1o check 1he nomenclarure and
bring it up-to-date, a3 far as possible, according 1o the requirements ot the
International code ol Nomenclature (1972 ed.). For this pwpose varioss recenl
moncgraphic revisionary works on dilferent laxa, viz, families, genera and species
have been copsulted.

The vaume constdered as the comect one bas becn placed first tollowed by
i15 basionym. Of the synonyins, mentien has been made especially ol the adjoining
areas and of the Hooker's “Flora of British India® and Duthie’s Flora of Upper
Gangrelic Plain.

2. DESCRIPTION : The d&s-u:nplmu of the spcm&s has been shortened (o the more

ll'l. F':II.'I.-H.I.!I.I. h..-'l.!.i:llﬂ.‘...-“.l""i- _‘l'_'l'hl\.-l!l. HLIP- H'I 'H.IL- IuE-!I.IHI_ILﬂ.“U:II ] IIL- IIILI!.'H-I.II.E-J.H.LIH."E Ul FillllL

paris are according to the size ol the specimens of my colleclion.
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5. FIELD NOTES : These comiprise lbe notes on the habits of the planls, habijtat(s)
in winch these were abserved, their relative abundance, eic, aud some of the
nnportant localiiies from where 2 species can be eollected have heeu given.

. USES : [n some cases the uscs o wiich a plant is employed locally as well as
clzewhere have heen reconded. This inforation was pathered Uromn the inhabitants
of the area.
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Cultivited species have wa been included i e kews, unbiss they bave been

(oungd totally naturalized bui a 1s) of the cultivated spoecics haus boen added in the
fnat,

ARBREYIATIONS

For econvmy af space, cettain abbrevialions have been used under citaiions

for cach species, they are as follows

ARCS

Bor, Gr. [nd,

Duthic, Ft. U, Gang. PI.

Flx.
Fris,

Hook, i. FI. Bt Tnd.

I Asit. Soc. Beng.

I BUI'I'IH.:_ly Mat. Hizl. Soc.

J. lnd. Bot. Soc.

I Linn. Soc,

Mertr. Enum.

HOm, conps,

Pflanzenr.

ALK, Shinna

The prasses of Burma, Ceylon, India and
Pakistan (excluding Bambuseae) by N.L,
RBor, 1961k Londoy.

Flova of Upper Gangetic Plain and ol the
Adjacent Siwalik and Sub-Himalyan Tricts
by 1. F. Duthie, 3 vols, 1903-20, Reprinted
Edition. 1960, Caloulia,

Flowwers
Frus

The: Florea o Rritigh India by 1. 1. Hooker,
T wols., 1872 97 London,

Towmal of the Asiatic Socicty of Bengal.
Calcuna.

Joumal of the Bombay MNalural History

Socicly. Buombay,

Journal af the Indian Botanical Sacicty.
Madras,

Journal of the Limnean Sociely {Botauy)

An Enumeration of I’hilippinﬁ lr"luwcriug
plants Mettill, 4 vels., 1923-26, Manila.

namina ceonservanda

Das pflazearcich Repai Vegelabiiis coa-
speclus, etc. by A, Engler, Heft 1 102,

1{_ 1T I pimoir
LR N L



1 BOTANICAL SURYEY {IF IMIILA

PP Pro parte

Rew. Bol. Surv, Ind, Records of (he Botanical Survey of lndia.
Calcutta.

Trans. Linn Soc. Trausachions of the Limmcan Soctety ol

London (Bumbay). London.
Venl. Vermacular pname,

Wi, le. lcones Plantarum Indiae Onicalalis or fig-
ures ol [ndian Plawes, by Wight, R., 6 vols,,
1935-53. Madras.

THE VEGETATION

Generally the vegetation of the area surveyed, is classilied as the ‘scrub
jungle’. The vegetation presenls a very open appearancs so that the trees and shrubs
are widely spaced. Mostly the annual vegelation 1s noticed during the rains, as this
along is Favourable For permination of sced and further growih of scedling. These
are annuals which are mastly ephemerals and some are perennials which throw their

‘aaral choote duene the 'F"n'l.rnuruh'n concont aloae
A gy ARG WniiE s oy L nldaliey i,

For the saks of convenience ol study, the vepetation can be classilied as
follows |

1. Seasonal Vegeltation.
2. Woeeds and Escapes of cultivation,
3. Vegetation of Hilly Tracts.

4. Vegetdion of Aguatic habitats.

1. Seasonul Vegetation :

Al the commencement of the spring most of the trees come in tlower. Among
the hetbs, the earliest o fluwer are Adternanthera pungens HB. & K., A, sessilis
DC., Yeronica aprestis L., V. anogallis-nquatica L., Sisymbrium irio L., Scoparin
duicis L., Centauritim pulchelbim Drice, Nefiotropium eiciwaldy Steud.,, Phyla
nodifiora Greeone, Enphorbiq prosirata Ail., E. clarkeana Hook., E. kirta L.,
Justicia diffiese Wild,, Convolvalus microphyilus Sieh. elc.
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From Apmlas summer advances the wemperaiare gradualiy rises 1ill 1owards

the el ¢ . 1 = . ; : CLIES

XBrOmorphic femures such as thoms, woolly tomentum, thick cuticle ete, Such

vommon berbs are Crarulfus colocynibis Schmad., Glinus lotoides b, Pluchea
mmffﬂjmﬂ Cl., Voluturells rarmosu Saniapau, Echinops echinatus Roxb., Laggera
aurtdad Sch.-Bip., Euphorbia dracunculpides Lamk., Phyla nodiflora Greene.
Alternanthera pungens HB. & K., Erigeron bonariensis L., Afhagt pseudnthay

D.c‘“" Armebin hspidissmge DC., Gomphrena celosioides Mait., Heliotropium
dichwaldi Steud, etc,

The vommencement of rainy season in late June is the signai for the
SPpearance of a very vigorous and loxuriant growth of plants, the secds and
rootstocks of which have been lying donnant in the soil awailing he advenl of heavy
thin. 1o this season nemerous species of Fabaceae, Rubiaccae, Lamivcede,
Cll.lcurbr'tuc'eut', Commelingrede, Amaranthaceas, Euphordiacese, Tilieceaw,
Afmﬂ{'fﬂf. Convaolvelaceae and a greal many prasses anl sedges ncour Chiber
Plants aceursing in this season are Polycarpaea corymbosa Lamk., Polygala

“riopiera DC,, Cavsig occidentalis L., C. otuxifolia L., C tore L., Polyponum
plebeim B, Br., Pergularia dacmine Blall, & MoC., Cardiospermum helicacabum

L, ?‘E‘r"mlfu irifatia Dowin, Dendeffe repens Foest,, Chenopodium ambrosisides L.
Blatnvillen rhomboides Cass., Laata indica Roxb., Coecilus hirsutus Diels ete.

|

With the comnmencement ol winter {mid. Oul.} the vegetfation ol rainy season
Sars disappearing. In this season due (o the prevailing, dry conditions and low
Yenperalure, species ol colder regions make their apptearance. The common ones
it Clﬂmﬂﬂﬁu.‘-‘ fidvinus S, Argemone mextcana L., Stellaria media Vill, Sileae
“onordea \.., Spergula arvensis L., Vicia kirsuta Gray, V. sativa L., Cirsium arvensc
_S":'JPw Vernonig cinerea Less., Vicia indica DC., Cotudn anthemeides L., Cichorium
Mivbus L. Malvy parvifiora L., Gxafls cornicilaio L., Q. corymbosa DO, Anngafiis
“rvensis L., Rungia pectinate Nees, Launaea procumbens R. & R., Mazus pumillus
?ff{lf' L vthyrus aphaca L., L. sativus L., Rumex destatus L., Barferia priovitis L.,
TYEIREeda zevianica Medic, Medicago lapaling L., M. denticulaia Willd., Poteniila

Jup’"ﬂ ]_=: Mlljlllrﬂl'lln.'\- [T e .ﬂ.Tt AF Allhve Thaor Flilll.i’lll-l‘l_ﬂ lrIH“J:.r-.u pllﬂl.'ll'll'u =1 Fal

SOy (RGIT EWbhpy IR RARIFEE AP GLap 4 PR Tark=m A afgm e F W,

2 Weeds wnd Fseapes of Cultivation ¢

Amuongxl 1he weeds occur {1 the winter sessian crop, 1he most commoen Gues

Are prosiralc herbs, viz. Fumaria indica Pogsley, Coronopus didymus S3m., Veronica
Agrestis 1., Matva parviflorg L., Of the tiny and slender herhs, the most common
ONes are, Steflaria media Vill., Sperpuln arvensis L, Mefilaws indica All. M. alba
r.: Ddenlandia corpibosa L., Anagailis arvensis L. Some of the horbs sre
Pmmu}mt because of their size and the following are worth menlioning ; Veccaria
PYramidoia Medik., Silere conoiden L., Lathyrus sativas L., Trigonefla polycerata
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L., Sonchus brachyotes DC., & oferaceus L., Trichodesmae ampiexicaule Roth,
Sofamun nigrum L, Lewcos aspera Spreng., Amarantaus spp., Chenopodivm spp.,
Polvpogon monspeliensis Dest., Diger muricaty Man., Asphirdelus renuifitius Cav,
Some of the climbers and iwinners that occur as weeds are represenied by Vicka
Rirsatit Gray, {pomoey pes-tigridis L., Lathyrus aphaca L.

snme of the species afe comummon (ot both ratny and winter scason crops viz.,
Digerse muricate Mart., fmpomeed pes-tigridis L., Amaranthus spp. while there are
some which vccur eXclusively in the rainy season, viz, Cleome gynandra L.,
Tribuwlus terrestriv L., Gisekia pharnaceoides L., Trianthema portulacastrum L.,
Zaleya govindia Naw, Leucas cephafoies Spreng., Crotaleria medicagenia Lamk.,
Partulaca oleracea L., Corchoruy aevtuans L., C. trilocudaris L., Helintropium
strigosum Willd., Phyllanthus fraternus Webster, Euphorbia parviflora L.

Setarie intermedia R & 3., 5. glauca Beauv., Cenchrus eiligris L Brochiaria
ramnosa Slapl, Digiearia sanguinalis Scop., Saccakarwm spontaneum L., Sorghum
halepense Pers., Cynodon dactvion Pers,, Acrachne racemaosi Obwi, Echinochioa
crusgalli Beauv,, Aristida adscensioints L., Dacevloctenium aegypiient Beawv,, D,
sirdiciirn Buiss, Bothriochion pertuse A, Camms and Dichanthium araulam Stapf
are grasses 1hat ocour commonly as weeds in rainy season.

3. ¥Yegetotion of Hilly Tracks

‘The hills mostly comprise of denuded rocks and ouly a2 small amount ol soil
fills the ¢revices hetween the rocks. Some grasses like Arisiida spp., QGropetium
thomaewm Trin., Tetrapogon fenetlus Chiov., Melanocenchriy jacquemonti Iauh
and Spach. grow and cover these ulls during rainy seasou.

The lrees masnly restricted to the hills are : Flacourtia indica Merr., Heficteres
isora L., Anogeissur penduia Edgew,, Wrightia tinctoria R.Bt. Some other species
like Grewia tenitx Fiori, . flavescens Juss,, Butea monosperma Taub., Acacia
arabica L., arc restricted to the bases of Lhe hills. Species Lke Balanites aegyptiaca
Deiile, Mavienus emarginata Ding-Hou, Acacis feucophioea Willd, Dichrostachys
cinerea W. & A, occur in plains bur anly in vicinity of the hills. The same hulds
Inwe for Hauas like Coccnlus spp., Rives oruara Choisy,

The herbaceous flora of the gereral surface of hills is fch during rains 2ud
15 coposed mainly ot small erecl and prostrale herbs, Some of the prostrate herbs
growing during the penod are Boerhovia diffiusa L., B. chinensis A. & 5., Elytaria
acualis Lindau, Evobwlus alsinoides 1., Glossocardia hosvaliea DC., Indigofera
linifofia Retz., L. cordifelin Heyoe, Lepidagathis hamidioniane Wall. and Zornia
gibbusa Span. These plants torm carpet tlora and grow either interixed with the
creel forms or sometimes these alone cover the entire area. Some ot the erect lorms
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e Tephrosia hamiltoniana Do, Trivmfena rhomboidea Jacq. Barferia
Cristaia L., Dipieracanthus parelus Nees, Vernonia cimereq Loss.. Echinogs

FCP‘IHIHIHS Roxh.. Bidens biternaia M. & S., Dicoma tomentosa Cass., Solanum

Wdicem L., Achyranthus izpera L., Pupalia appaces Joss,, Euphorbia parviflora

L., Acalvphe cifiatg Bomsk,, Urginen indicn Kanth is a commoen geophyie wlhich

JiiRina

tan be identifie by iLs leaves durng rainy scasou and by ils copper coloured scipes
and Howers during the spring seasou.

The grasses are comminon during the rains. Some of the common ones ane:
Cymbapogon parkeri Stapt, Dichanthium anaufatem Stapt., Bothriochlog peruse
A. Camus, Digitaria siricta Rotn, Alloteropsis cimicing S1apf, Chioris virgate Sw,
Tragus roxburghii Panigrahi, Aristida adveensiomiy 1., A fumicalota Trin,

"-:}i'r);wrfum thomaewn Trin., Tetrapogon lenellus Choiv. and Melanocencitris
JoCouementii 1, & S,

-

Yegetation of Aquatic Hahitats

o Free Duating and submerged vegelalion consisl of members of Tamily
TULlELEHE, e nlianacese, Hydrochartaceae and Potamogetonaceae viz, Ly i
ﬂd&{f{:dﬂm Hara, Nymphoides cristaio Fumze, N, indice Kuntze, Hydrilfae
:i’:::tihtm R:&}iie. Nechamandra  alternifolia Thw,, Vellisneria spivafis L.,
Mo eton crispus L., P peecripdtes Lo respectively. Specics of Lemaa, Wolffia
and Spiradeie ofien Form a sewn e water and in places deveid ol nibogenous
Malter Utricutarin aurea Lour, U. stetlaris L. are secn ovcuring. These are the sole
?;Iffu;fvuntm.ives of i.lﬁetlivumu& plaunts inthe arce, Ceratophyliam de'm._t*r.mm L. and
chellia padustris L. are the comimon rooftess subimerged aquatics.

Amongst moted waler plants, Sagittiarta gruayanensis LB, & K., Limnophyton

PUusifulium Mig. arc (he common owes, Eichharnia crassipes Solns, wn
\iredueed plang -
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':P*:lmunn ones of these are @ Aeschviomene indica L., Caesufia axilfarts Roxh,,
] ’I}'E?"f”m Blabrum Willd., P, plebieum R. Br., Typhda angustetz Bory & Chauh,,
Eﬁ:‘gm Puerents Brenan, Sphenociea zeylentea Gaenn., Paspalim paspatofdes

+ Echinoching colonum Link., Hemarthria comprecya R. Br., Frioching

gr{r;mm C. E. Hubh,, fmperata cyfindrics Beauv., Eleacharts acitangula Schull,
CHPUs miliacen Vanl,

3
a
L

-
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Plants of dry phase appear at the margins of catals and rivers as waler recedes
“::IEFTHP“ ralion or ils hcing used fur SONIE PUIPOSES. Some _ul' Lhe commo sprecics
-"ﬂpt'n.:[:mc Pl“mﬁll ike Bergia antptnnrotdes Rurih.. Petenertio supina L., Dwn‘.t:'ﬂul

Otst., Ecfipta atha Hassk., Phvla noediffora Greene, Bacopa mowiiers
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Pennell, Alternanthera paronveiioides 5t A, pungens Humb., Polygonum plebeium
R. Br., and Juncus Bufoniis L. Some species ol dry phase are erecl herbs, viz.
Ammanna senegalensiy Lamk., A, bacorfera L., Ludwigpa perennis L., Verbascum

~lifmonon Tontfaman Lesa
LR L L S LA S L L P D T

Cyperacese.

deer 5 awddl crts e bees
LT B's BLE IS AL BEAASEAS T d ) W

STATISTICAL SYNOPSIS OF THE INDIGENOUS FLORA.

Excepl lor Ceperaceae and Poacese, the Menocotyledones are very pootly
represented, Of the 140} spreies of Monacotyledones, 112 species belong to the two
families mentioned above, while the remaining 28 species belong to [5 ditterent
tamnflies. The ratio of species beionging 10 Monoots and Dicotsis 1: 3.35, of genera
1:3.9% and of fumilies 1 : 505 (Table 13

T'able 1 : Statistical Synopsls of the Flora,

Dicots Munocois Total

No. G Mo, &
Familiex R6 83.49 17 16.51 113
(enetra ang T9.94 7 RE 1T
Species 469 7740 § 4l 2199 BOS

DOMINANCE CF FAMILIES

Unlike in the resi of the country, (Hocker, 1907), Gramineae {Poaceze) tops
the tist of familics in this arca and the acighbourning areas (Tablc 2). The faumily
Leguminosae occupies the second position: @ompositae (Asteraceae) the third,
fallowed by Cyperaceae,

With sligh! chaonges in posilion, the families accupying ffth i tenth
pusitions are Acanthacese, Convolvolaceae, Euphorbizccae, Amaraathaceae,
Scruphulariaccas, Malvaceae, Boraginaceae and Lamiaceae {Labiatae).

The main difference in the Roristic position is with the Upper Gangetic plain
{Hooker, 1907}, Compared o this area, Cyperacese and Comopsitae exchange their
pasitions in the Upper Gangetic Plain ; Scrophulariacese, which accupy fifth
poaition in the list for the Upper Gangetic Plain are the eighth (or Agra District.
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Table 2 : A compurative statement of first ten preduminant fawnibies in
Agra District.

Sl Mo, Mame af the Faimily Agra India Vppet aethi Kagrsthin
dinlricd tblookvr,  Lhangetie  [Mahesh- desen
(presem  L90 Phain wari, (THai. &
sludies) (Hooker, L2 3) M.,

1907 i

1 Pt {0 s en ) | 3 ! : l

2 Legutnin onur 2 2 . . -

3 Asteracest [ omiposiLac) 3 7 . 3 .

4. f_"_.-‘[‘u.'T."u_‘*rar 4 b A 4 *

5. Meambage ae 5 6 ? i

b Convelyulacens R " ? F

7. Euphorbiiee 1 i 4 o :

A, Adnaranthyepae o ? ’

g, Serophibariaccae 4 & Hr

L, Malvacear u & # 1

Ll Huoragingeene R !

12 Lamiavens ¢ Lahiaewu ) i o 1

13, Oirehing g,

13, Ruhipeeze 4

15 Curaiiiarear "

1% Uricaceae i

RELATIVE OCCURRENCE OF THE TAXA
6o Themonocats due 1o the family Gramineae, predominate in the area and have

Species, 77 wenera and 17 fanylics. The Bicarpellatae come next with 129

SPeCies, 85 yenera aud 19 families. The Calyeiflorac bave 116 species, 70 genera

98d 13 famiies, Considering the number ol species per family, the ratio shown by

the Tnlerae js the highest ; 53 species in four families, Rubiaceze, Compositae,
Tpanulacene and Sphecneleaceac,

] Asg regards the number of species per family the Gramineac occupy Lhe [irst
Positinn (%) speciesy, Papiliomacene, the next (32 specics); and the third in the

Se0ence are (he Compositae {41 species).

Famities thar are represented in ihe area under survey by 1 single species are:
lll’l'l_a.rlﬂl.:l:::lﬂ. Violaccae, Flacourtiaceas, Elatinaceas, Bombacaceae, Linacepe,
hs“‘*’wﬂﬁ, Vilaceae, Anacardiacese, Moringaceae, Rosaceae, Myriaceae,
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Trapacene, Cactaceae, Sphenocleaceae, Primwlacese, Ebenaceae, Logantacenc,
Hydrophyllaceas, Ombanchaceae, Bignoniaceag, Matyniaccac, Phytolaceaceas,
Aristolochincene, Piperaceae, Proteaceae, Utticaceac, Uimaceae, Cannabinaceae,
Casuannaceac, Coralophyllaceac, Amaryllidaccac, Agavaccac, Juncacoas,
Arccaccas, Tvphaveae, Butomaceae. Eniocantaceae and Zanaichelbaceae, Of these
39 Lamilies. 2 helong o dicors and the remaining etghl o mogocofs,

Families wilh morne than oo species in the single yenus are - Ranunculaceae
{2). Nymphaeaceae (1), Papiveraceag {2), Polypgalaceae (1), Poriulacaceae {3,
Tamaricacese (3}, Rhamupaceae (23, Onagraccae (3}, Oleaceae (3}, Salvadoraceac
{2) Leaiibufarnacene (2), Nyaaginacese (3). All thiese 12 Tamities belong o dicos,

Leaving astde [irst three Lamitics, there are three familics iy which Lhe nuimber
of speies is more than 20- Convalvelucene (21} Acanthaceae (253, Cypetacese (33),

There are ten fanelies, with the smnber of species manging between 1k and
203 These constitute 24074 of the (wtal suraber ol families teprescated o the arca.
These are - Malvaceasc (163, Tiliaceac { 10}, Caesalpiuiaceas {16), Minosaceae (10},
Cucurhitaccae (12), Boraginaceae (12). Scrophulanaeeae (1K), Lahiatac (12),
Amarmihaceae (18}, Euphorbiacese (19).

There are 160 families in which the numher of specizs 15 betwenn six 1o nine,
These are Brassicaceae (7), Capparidaceae (7}, Caryopbyilaceae (7), Tiliaceas (8),
Aizoaceae {#), Rubaceae (R), Asclepiadacene {8), Solanncese {8), Polygoniceae
(&) Moraceac (7).

Thirty - six {families have the number of species between two and five. Those
wilh five species are Rutaccae. Lytbraceae, Verbenacoag, Chenopodiaceae,
Commelinaceae, those with four species are Menispermaceae, Sterculizceas,
Dxalidaceac, Gentianacewe, those with three species are Tamaricaceae, Mcliaceae,
Cuombretaceac, Onapraceae, Oleaceas, Nyctaginacene, Hydrochantaceae, Liliacese,
Lemnacene. Twenty hamilies ace with (wn species each.

1t can be observed, thar out of the 103 Tanilies, 60 taniiiies are with one or
bwir species sach and this is the reasun for a simall number ol species in spite of

thr i
LT cRR%wdd-

bl repecsentation of @ fairly lage number of familics in

The present study records 73 frees belonging (o 35 fanulies. Of these 37 are
mesophanerophyles i.c. they armain a height of eight o 30 ueires | the resd are ali
sinall trees, microphanernphiyles reaching a height of eight metres. There is nol a
sisiple tall iree or megaphauerophyle in this area. Nineleen familics arc represented
by frees exclusively viz. Flacourtiaceae, Tamaricaceae, Simaroubaceae,
Bumbacagene, Melinceae, Celastracene, Anacardiaceae, Moringoveae, Myitaceae,
Saputacesas, Ebeuuveas, Salvadoracene, Bignoniaceae, Pmieaceac, Ulmaceae,
Moraceae, Caspaninaceae, Salicacear, Palmac.
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Forty-six species, disinbuted over 1 Gamilies oecur ay climbers, O these
Cuscufit reflexa Roxh.is atotal parasile, while the restare all woody climbers, either
twining vverihic planis or climbing with tiic hielp of spiny ootgrowths e.g. Asparagus

T e LT TLRR Tt T b I
VPRE-F LR P LA

Families showing all the habit forms viz. itces, shrobs, clinthers and herbs
aTG Just 1w in numiber, nanely, Capparidaceac avd Papilionaceie. Those which
are represented by hierbs, shreubs and trees are Cappatidacese, Malvaceae, Ruliceae,
Papilionncear, Caesalpiniaceae, Mimosaceae, Verbenaceae.

by tore than 10 species  are Cucurhitaccae, Composilae, Conmviolvolaceac,
Sctophulariaceae, Acavihaceze, Labintae, Amamuthacenc, Euphorhiaceas,
Cyperaccae, Gramineae, Thers are 40 Gunidics that are exclusively epresented by
hetbs, bt the 1otal immber of species in cach of them ts under 10,

Some of the Families that sllogether lack trecs and are represented i 1his aren

which are reprosented exclusively by Hydrophyies viz. Nymphaeaceae, Trapaveae.
Leatibulanacene, Ceratophyilaceae, Hydrocharilaceae, Ponlederiacene, Lemmnaceae,
Adismanaceas, Bulomaceac, Patamogpetonaceac, Zanmichelliaceace, Lewtibulaniaceas
i% an insectivorons family.
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Ta. Leaves pet-veined | siem with open bondics § taproar usuaiiy
present L cotyfedons twa

-—

el
ail.

Frowers with mwn wharls of perianeh, ower calycie, inngr
petaline

Jda. Inner whoel of perinnt polypbylloos :
d4. Thvary apocarpous
Sa. Perianth and stamens pengynous
S, Pesianth o stamens hypugynous
ta, Herls; stamens spirally arranged
th. Climbors; stamens cyclic
dhr. Avary syienrpous

Ta. Plants aywatic with peliale leaves und many
perianth lobea

7. Plamis terrosteial or il aguatic then put with
peltate leaves and many perranth fobes

Ra. Sepaly free | ovary superior ;

G, Dhsc nol conspicunis | stamens borne
lselow the ovary, rarely inserted on the
dise

108, Dvary  1-localar :

I1a. Placentation parietal:

—r

mts roglioas a the
[t i s DAY 1]

base, leaves seale like

o

length of the owvary |
leaves not scale like :
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§3s. Ovary usuaily an 2 gynophare 7. UAPPARACEAF
13b, Ovary not on & gynophore -
14a. Conlta regular, stanichs thany 4, PabAvERACEAS
14b. Corolla zygomaorphic, spurred : stamens 5§ 6 .

13a. Spur of the corolla an the snlerior petal; stamens
3y sepels 5 A YAk

15b. Spur al the carmlla on 4 Yateral petal; stamens 6

aepuls 2
lib. Placentation frec cenieal -

16a.  Plants succulent sepals 15 {raid a circumscissile
capsule 12, PORTULAL A BAE

16b. Plants not succulent ; sepals 5 ; frail a capsule
opeming by valves. L1, CARYORIEYLLALTAE

106, Ovary 2 many tocular -
174. Placemation patietal -

18, Stamens &, letradynmamous ; Fruit o sliqoa or 6. BRASSICATTAL
silicula, ovary 2-locular due to spurious sepleum (Cruciferac)

1Bb. Stamens many ; fruil a herry hard when dry ; ovary
many locular duc to involukions 9. FLACKTIACTIAE

17h. Plocentstion axilc -

93, Placcotation oo apical portion of ovary ; anthees
opening by pores 0. PoLvigaracEat

18b. Pluccniation oo the eolire leagth of overy ;, anthers
apening by slits

W,  Stamens monadetphous -
2la,  Anthers @ welled 17. STERCUILIACEAE
210 Anthers 1-celled :

22a. Carpels 5 to many ; pollen
rough 15. Marvareak

20, Carpels 2 3 pollen simonth 16, BOMBAUATRAL
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20b, Stamens ooe or m 5 Bandles

Pda. Rtamgns many, e oor oin 5 hondles lants

e

Lo rresteral

230k Stamens dess the Wi bawdior s planls gsually

hydrophyles

The - d i
stamens horne on the voier or dnoer edges of die dec o
Petwess i when Troken indo plands

20 Stamens moee i namber than ke corolb lubaes
L T-uli "
Latil, L

51, Crvary nod onoa slipe ; secds not winged

2a. Samens diplosiemonous, anied helod i o
lube: :

278, Sameas of neter whorl rodgced o
staminodes o Frotl cagsalc ; overy
mire Than | Incular

276, Stamens all feotile; Treivdrope s oovary
I Incalar

26h. Smens obdiplstenonous, nut andted in a
wbio :

2R s present holow ibe ovary  leaves
dorted wilth grands

28h. Dhse present hoetweey stameps and
ovary, fing Dk, leaves not dofeed
wilhy glansds

294 Trees ; truit a deape or a sa-
mara

29k, Ilerhs; fruit viherwise ;

3k, Fruib capselar ; plants
avidic

3. Fruoit schizocarpic |
plands nol acidic

TE. I acAR

[ A PR LYY S Y

m4 LE N - = -
S IYIUKE D AL Py P

19, 1 15ALEAE

25, MrLIacEAR

23 Biracear

2. SIMA RO g

2. DXALIDACEAE
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SEa Lewves simple | froit g cepies

20

2. daRaNIa AL

3lh. Leaves pimnately conupand 5 Fruit hreaking inwe
35 (npiny] lewd pericargs

24h, Nimens wrjeal an noader e or bess than the corella
lobos -

32u. Efowers wnisexead, irmegular

a. Dhvary T-celed ; loait o drupe

A3 Owary 3-celled & ruil winged or Dibed
Fh Flowers bisexoal, regalsr

Jda. Samens aBlernate with the petals | ovary
partly sunk i he disc

b, Stamens oppogite the pelals @ ovary nor sunk
m ihe disc

330, Flants vsuglly sheubs nr trees | Fooe
dey v oa drgs:

J3b. Plants waualbly clinhers ; froit hacese

Sepaly unived ¢ Lviry Atten inlerior o perigynous
360, Carpel one ; froif a legume or fomenlum

Fas Corolla actinnmerphic, valvale | stamens usually
LIy

I Corotla gy gomerphic, imbricate ; stameos delinine:

380, Corrlls descendingly imbricate, papiliona-
el siimens aitited

38b. Coralln ascendingly unbricate, oot papilion
aoeols ; stamens free,

Jfih. wpcks e thon oie ) {ruil vtherwyise

Ia. Manls suecl
spines of “agroules’y leaves usualy
much reduced ur 0

enk, phylloclades beating

2 A ioeny Liactay

3. AN LUCARTILA Ak

PH, SANMNDACEAL

J6. L FlASTRALUEAE

27 RUAMMALUEAE

2R Yirareal

24, MiMosArEAE

32, Fanmeac
(Fapiliooacen:)

A3, CarsALPLN L EAL

42, R AL
(Ldpeatind]
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A, L1k 111
SR,

b gL - w1
POl R HTTETW LS i

[ PETEAETrETr |
dlirYL WY

M. Lewees plandelar  punctale
dUbh. Leaves ol glandular

41la, Aguotic bechs

41, Terrestrial ;

1 i1
by

[runctife

42a. ¥Flowers in simple or compound um-
el toliage aromatic

4208, Flowers solitary, axillary or an
racemaes, spikes or cymes

434, Placentaion parictal ; leaves
wsughly incised

42k, Flaceration axile ; leaves en-

thre -

4da.  Flowers epigynous -

Iy

d3h,

Leaves oppusile |

train wimged

Laves siternaltre,
fruil not winged

4. Fhowess pergymous of

[y
II}' IJ'I.'

d46a,

lancr whiorl ol ]u-':ri:mh gamuph}-llﬂm

+7a. {wary infenior :

i

Femanth  unt-

iSLIT

SETI&IT, B

of tepals

Puraiih inseriaie,
pelals sometimes
smafl

42, Ovary [-locular, ovele one w cach locule, anthers

vomnale ; sepals of pappuas

AT My mein

M Tharac:al:

Ad. ApicAlEAE

1. LU URAITACEAL

36§ DMERIT ALBAE

3. (s aciwarEAE

43 Adsirachab

R L ATHRACRAE

46, ALTERARAY
(T empusitae)
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48b, Ovary anore than E-locutar, ovieles more than ope
0 vach loeule ; anthers nol corpabe;  sepaly
sepaline -

48y,

49h.

Leaves opposite with interpetiolar slipales

Leaves silernate, exstipulate ;

50a. Amphibious herbs ; flowers in dense
spikes

A0h. Terrestrial herbs, {lowers solilary,
axillary or in panicied clusters

23

4%, RUBLACEAE

BB, SrHEW L EALUTAL

A7, CAMPANILALCTAE

Shi. Samens mare than the corls Eebes usually
doghic, L'Ht'pl.‘.']:i are Ehan fwr -

52a.

L]
[
b

Owary two or wore locular | stamens mory

!hHrl sy le Lisheos -
e PR R Li g R

3a. Flowers umisexial | stamens ingerbed
on e receplacle

33b. Flowers hisexual; stamens inseried on
the corerllg

i TP T | ) . a [ - . m
RAWATY L-IVCHERD |, SAMCy Cyuan i Cornig
lobes :

Sda, Leaves uswally opposite, daited
placeplation free central

S4b.  [raves alternate, glandular ; placen-
tativh basal

Slb.  Stamens equal W or fewer than the corolls lobes;
Carpils twao ;

33a.

Stamens equal In comlla jobes -
563, Leaves oppsite ;

573, Plaols with milky jalex ; fraira

L I T L
Pdlr LEI RN EL I (| — .

32, LapMALEAF

5. SAMITACEAN

511 PRIMELACTAL

49, FLUMRAGINALTAL
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581, Style ome ; corona azhsent  flament of
stamen {ree

38b.  Blyles two , corona presend ; filaments fused
with stgma fo form gynostegium

57b. Plants without milky latex ; frudts otherwise
394, Herbs | placentation parietal

59h, Trees : placentation hasal or axile :

&0a. Orvary usually t-celled ; placemanion
basal, owules 1 2

&Ma, Oreary wsunlly 3 celed; placentation
axile, ovules many in each cell

56bh. |.caves alterpate

Bla. Mature ivary delowulbar due B cpurions pariifion ;
{ruit schizocarpic, breaking nto {our one seeded
nutleis | style gy modsic

bib. Malure ovary 2-iocular , [ruiv ant schizocarpic |
aryle wecminal :

fla- Ovules 2 in each locule

62h,  Owvales pumierous o cach locule

63b. Placentalion axile

55h. Starpens fess than the corolla lobes .
é4a. Flowers actinomorphic ; stamem 2
64b. Flowers rypomamphic ; stamens 2 4
65, Mocentstion p
G6a, Root parasites ; Dowets b apikes
&bh,  Autophytes | (lowers not in spikes -
674 Fruit elongatd ; seeds winged

87b, Frunt small, woody with haoked
proags, seeds nob winged

55, APDUCYNALEAR

56. ASULEPEALALEAE

S8, GENTIANACEAE

54, QA vrABIRACEAR

37, LiMiANIALEAF

Y, BoRacINANALTAE

B L. oYL EAVEAE

LU T T T
2 Y DRI r et

67, RNOLANALEAE

A3 Cheareap

frd, DR ™ 1AL EAR

G [SosomiAl pap

R MakTYyNIat vAE
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Aab, Placeutinen axsle

68a.  Buondless |, chrivetods sguatics | feal segnems
miodificd into Bladders ; stunens 2 B3 LGNTLRLI AN A

ffh. Planly 1emestrial | stamens & 4 -
t93. Placents enlarged | ovules moany wm cach
i B3, SOCWCHPHE LA FAL
b, Placenta hot cnlarged ; ovales imone luncar
row I oeAch Toeuky

Jw. Frwit capsular

Tla, Pedicels withowt swollen plands
al the basey capsule opening
elastically, seeds usually on
hooked funicles 69 AwaNiHAvEAE

Tih.  Pedicels with sworllen glands an
the base, capeule ot claslic |
seeds M om bowked funicles SR UTIFIREYS FXT

T0h. Fram s doape or schizocarpic dividing
inhi 4-autlets

T2u. Style lermimal o (raw & diope T VaRBES A LAl
T2b. Siyle gynobasic ; Cruit with d- T LaMiaca:
nutlets i Labiatare)

2 ‘ . .
B, Fluwey With pertantl Q or in ome whotl (exeept Palygonaceae)
Wilally sepaling

724, Pecianih o L stamens i wwo whorls 78, Fipesacbal
73b. Perianth present ; stamens in ohe whorl

Ma. Flowers hixexual -
T5a. Owery inferior ; ovules many IT. AR IR HIAL DA

75hb. Crvary supctior ;, ovules aolitacy

a, Periamh hract like -



i BUTANICAL SURYEY OF INDLA

T¥a, Laoawves naot succulenl ; filaments of anthers connate
at the hase ;. bract, scarious

T3, AMAHLANTHAUCEAE

T7h, Leaves succulent; Dilaments of anthers nul connale;
bracta not scarious

J6b. Perianth petaloid @

THa. Leaves with owyeale stipules | frvary ligonels

b, Leaves I:m.iﬁpulﬂlﬂ ; OVary never Tigohols
Ta. Trees

Tab, Herhs or shrubs -

Riy. Penianth free ; fruit o lerey
Tah. Flower unpsexuesl
Hia, Male and lemale fhowvers n catkins oF spikes :

#2a, Swms jointed ; leaves reduced (o whorls ol scales

f2h. Stems not yoinled | leaves expanded :
#3a.  Plapts with milky sap ;, seeds few, glabrous
43U Plapts withowt milky sap; seeds many,
wouly
Bl Flwwers not i calkins or spikes :

8da.  Aquatic herbs ; lcaves with sefaceous segments

34b. Terresirial plants ; Jeaves not as above :

B3a. Seed with a straight embryo ;| siinging hairs

present ;. often with cystoliths

E5b. Seed with a curved embtyo ; slinging hairs

ahsent ; cysloliths ahseni ¢

T4, CUENOrOLIAL BT

T8, POLYGUNACEAR

T PRIOTFACEAE

75, PHYTOLACALEAF

B3, O amhams s BAR

83, MuraCEaR

HG. BALICACEAE

B7. CLRAVOFHYLIAUEAE



1h,

FLOEA OF AGEAINSTRIC)

86u. Fruit imany seeded (capsale or regma) 3 plants with milky

latocx |

. L | - P e |
Uvdly M=l ALY F

Bob, Frui singte seeded (achene or samara) ; plants without
milky latex ;, ovary l-locular | styles 2

8Ta.

Trees , Tiowers tetramerous ; fruit samara

¥, Herbs ; flowers pentamerous ; fruil achene

Lesves parallel veined @ stem wilh closed bundles ; laproaot
wsunally absent ; cotyledon one :

BEa. Purinnth shsent or odimentary ; represented by hairs or
scales

By

Flowers sublepded by ghumes (chaffy scales)
perianth reduced to scales or bypogynous selae or
absent in Cyperaceae and represenied by iodicuics
in Foaceae

Ytk Inlbacssme a2 solitary bead oo spially

ribhed peduncle

B0k, Inflorescepce  warious hur nor  as

abowve:

. Cuims uswally solid, thquelcous ; leaf
sheaths not sphit; pereanth represented
by hypogynous bristles or absenl ;
OVary Igonous or ienticuiar ; fruit an
achene

i, Culms kallow, cylindrical ar com-
preszed ; leal sheaths splil ; ferianih
represepted by lodicules |, ovary usu-
ally ool Irigonaus o fruit & Caryopsis

59b. Flawers ot subtended by glumes ; perianth ahseat

ur represented by pairs !
%la. Flowers in cylindrical spadix -

03, Infiorescence a simple Neshy spike
{spadix) ol inconspicuous Mowers

P T Iy [y I
[ J N IFRE= FLE LN ] llr ] I.I.HHIII,' T NE IFEdiL LTRE

spathe ; aquatic planis

X

43 UEmalEAE

B . CANNARINAL TAL

§003, EREX:ACLALEAE

104, CYPERAM EAL

105. Foattar
firanamese)

7. ARACEAF
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Fhewers i 2 ovlindrical, superpemed spikes, aude
and female flowers subtended by caducous brat
like spathe ;. marshy plnts

b A T B FRETRRY SN TR RS 1) L‘}'Iit}d['rr:.'tl :-u.p.'ldi:'u'. '

LK

24l

Flamt body thallus  Bike, pot difterentiated inio

stem sndd leab

Flant body diflerentiatod imao stem wd leaf

Uiy,

Uk,

Flowers bizcxus] | carpeis 4, {ree, not Wikl
delatesd stipma

Flowers unisexval | carpels 1 - W, {ree, each
with & didnled stigma

RED, Periamth well developed usually of 2-series, atleasi the inner

petafont

Qo Dvary qpoarpus

Gy,

("nrpl:ls with difipse pariciat plar_‘unlﬂliuu

oy, Carpels with hasal placentation

Q4h. f}vnr}r SYNUATPIS

9Ha,

L0VArY superir

Wi

ik

Petianth sepaloid :

10k Perennial hetbs | placentation pari-
etal;, fruil a capsule

10Gh. Shrubs or Irees ; placenlation hasal or
axiie ; (Miv a berry or drope

Ferianth petaioid
Lila. Aguatic plants ; leaves with Closts i
petivlar region

101h. Verrestrial plants ; leaves atheraise

L02a. Flowers sublended by a
cymbiform (boal-shaped) groen
spathe exvepl Murdmrai

Wa. 'y Pitsecbar

UN. [ FdmACEAE

[, PRTAMOGEIEN AL EAE

HEL, LA B LIALRAE

106 BuTomsdalgak

Wik AL sMATACEAE

U3 JuNCALCEARE

B PErsTEeHLAL P

D3 T MFL INAL AL
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HE . Flossces il swhiended Ty osuch o et

Dk, ey interior

3. Flwvers Sy Eontorptyc, gyl

B3R, Flowers aclimmorphic, uniseseal vr bixesoul

IEE

Lk,

PPlants agguatic, submceged o touking

I'oipls eprestrial

2u

"R NINETR Y

G, Aaavacl sl

B&, I ks 1A R0 a1 B AR

O AMARYLLIIAL AR



HCOTYLEDMNES

1. RANUNCTLACEAE

RantimiuLs L.

1a. Heads globose; achenes tubercled 1. R muricatuy
tha, Heads oblong: whenos tuheroed L. R seeleraivy

1. Ranunculos muricstus L. Sp. PL 553, 1753; Heok. ., 1. Bril. Ind. 1:20,
1872,

Erect or diffuse, glabrous, annual herbs, 16-30 cm high. Leaves petiolate, 2.5-

A0 cm acrass. donartis, lobes irreomtarie ol hase paondsd or neacly cordate
FER SRR LFLALE, =S rru- REIFYH FRAARPEIEE RR l"-’b“lul +J TR AFAELTRE BSARFEERER R TR LT "] IJ bl L ]

Flowers 7-8 mun across, yellow, solitary, axillary. Sepals reRexed, shorter thag the
petals. Achenes in a large globose head, tubercles scatlered over the flattened sides,

Fiv. : Ian.-Mar.: Frrs. Mar.-Apr.; AKS 850}, RBS Coliege garden.

2. Ranunhculus sceterutus L. Sp. PL. 551, 17573; Hook. [, H. Bril. Ind. | : 19,
1872 : Duthie, FY. U, Gang. PL. 1 : 23, Repr. cd. 1960,

Erect, brasched, glabrous, annual herbs, 30-60 cm high. Stems bisieiar, nbbed.
Radical leaves long-petiolate, deeply 2-lohed, each lobe hunther dissected; segments

nhodate cumeates cotlens baavse charly mofiatals Tonamita conmmomis limaar Lakad
BOGSTE Ry R SR SR, WA LR WYL S UL LA, S orE Ry G L A DA AL

and toothed. Flowers about 6 mim in diasn. Calyx reflexed. Petais yellow. Achenes
many, in oblong heads, abliquely obovale, urgid.
Fls, : Jan.-May ; Fres. : Mayv-lune ; Vern. : Jaldhamia ; AKE 91, Poiya ghat,

Common, particelarly near waler and in xandy sail on 1he banks of Jamuna

2. MENISPERMACEAE

la. Wouody climber 3. Finpsperry

In,  Herbaceous climber
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29, Blmycos free Doy

b, Slwnens connale L. i sermpeloy

1. Clssamenios L.

Cissampelos paretrw L. Sp. PL 1031, 1753 ; Hook., 1. FL Brit, Ind. 1:103,
1872; Dulhie, FI. U, Gang, PI. 1 : 31. Repr. ed. 1960,

A twining, more or less tomentose, perenuial shrub. Leaves long petiolate,
35-75X 4085 ¢, hemispbenical ar suborbicular, usually pellale, base cordate,
Flowers minute, pale green. Maic Nowers in pedunculate, branched cymes,
ﬂluﬁtﬁf‘td in the leaf axils, densely tomenlose. Femate flowers 1-2, in the axils of
conspicuous bracls, Drapes subglobose, red when ripe.

Found on the rdge and hilly leacts twining around shrubs.

2 Cociuws DT nom. cons.

.lﬂ. LE&\'EE FALTENS EANI IS I
LAY i lon

. = == 1
AL Al

R [y A e | I ST P LI S I,
K2 H1AIG IOWELS 1N AXilEry paiic s 1.1 suiFyelicy

1 .
b. Lt?wes narmwly lancealale; male Mowers o sessile,
ax1llary clustery 2. ¢ penrdulus

i 1. Cocculus hirsutus {L.} Diels in Engl. Pllanzear. 46 236, 1910 ; Samapau

?,Efﬁ'. Bot. Sucv. Ind, 16(1) : 5. 1953. Menispermutn hirsutum 1. Sp. P1. 341, 1753,

oo villosis DC. Syst. 1 : 525, 1818; Hook. (., Fl. Brit. Ind. t : 101, 1872 ;
Uthie, Fi. U. Gang. P1. 1 : 29, Repr. cd. 1960

. ;":'-..'Il extensive, climbing shrub. Leaves petiolale, .'!:5 -6.0%1.5-55cm, ovale

m‘mm: - ubh:mg., obiuse or mucrenale, usualty subauriculate al the hase. Flowers

1.3 » ETE'{I'-'ISIJ yetlow. Male flowers in short axillary panicles. Female flowers
» O axillary pedicels ; bracts small, linear. Drupes dark purple.

25700 Jan.; Fris. 1 Jan. Feb. ; Vern. : Khareta Ki bel ; AKS 72, 222,
bhalesar ; 323, Sikandra,

Common on the ridge climbing os shmubs ang Lrees.
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I Cocculus pendulas (Foral.) Diels m Engl. Pllanzenr, 46 : 237, 1 78, 1910,
F1. Saur. | = 5. 1962 Epfbateritim pendufum Forsic Char, Gen. 108, 1. 54 17746 ;
Hook (., FL. Briw Tnd. 3 1020 Y72 Duthie, FI1. U, Gang, PL. 1 : 30, Repr. ed.

L,

A clinhing shrub, Leaves petiolate, 1. 3.5 x 0.9 2 om, livear, narrowly
lanceolalc, enlire, obfuse. Flowers minure, greenish yellow, Male Dowers shor

'l'll:l.rl:.r'.ﬂ'lnn"l ll'll "I.l.-'ll11"'.l-rlr nnlt:r'!t.a-i.' ]::lrrlnl.a n:'l'l.l.l'l1rl.'| nr\]:ihﬂj 8 1] u.‘lr'”lurlr nﬂr]lll'ld".lﬂ--l."
AR, T ALLIRT T PO LELN-a T A NIy LIWFWT Ly DASLLRCRR LRIl SRALAN) T R R Recay

Drupes reniform, dark purple.

me. . UL A . Ta. oo BE__ .. A TFD DT
rta. . reo, AU PrEs. . MAPT VLAY, MBa DL,

Dovurs on the siopes of the ddge and hilly {racts.

3. Tinospora Miers

Tinospora cordifolia (Willd.) Micrs in Ann. & Mag. nat. Hisi. zer 2, 71 38,
1851 ; Hook. £, F1. Brit. Ind, } : 97, 1872 ; Duihie, Fi. U, Ganp. P1.1: 27, Repr.
ed. 1960, Menispermum cordifoliun Willd. Sp. P1. 4 ¢ B26, IR6,

A Jarge, suecnlent, plabrouws, climbing shrub, Leaves petiolate, 7 125 x 6
#.5 ¢m, broad cordate, acuic or acuminafe. Flowers small, yellow | male ones
in lascicles, females usually solitary,

Fls, & fris.  Mar. May ; Vern, . Giova, AKS 891, Paliwal Pack.

Grown in the gardens and lawns,

3. NYMPHAEACEAE

NYMPHALA L. Diovm. CoHs.

Lo, Leaves ghabrous on the hner sides; 1. Noroucinali
anthers with appendages
b, Leaves pubeacent on the lower sides, 2. W puboscence

anthers withowl uppendages

. Nymphaea nouchali Bupm. £ Fl. 1nd. 120, 1768 ; Subram, Ag. Ang. 8,
EoLE 201962, Nostelfata Willd. Sp. P1.2 @ 1153, 1799 Hook, [, FI. Bril. Ind. 1 ;
114, 1472 ; Duthie. FL U, Gang. PL 1 : 34, Repr, ed. 16960,

An aguatic, Noaling heth, Leaves oshicular or ellipiic, clelt at base, Bloiched
wilh purple heneath. Flowers large, solitary on long radical scapes, white, Mue,
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Fose or porple, mildly seented. Sepals 4. Petals in many series. Anlhers with long
appendages. Fruits globular,

Fls, & fres. : Iuly - Nov. ; Vern, : Chite Kamal : AXS 745 Shahjahan Garden ;
836, Salempur

Commmon in ponds and 1o water reservoirs of the fow  lying area.

2. Nymphaea pubescens Willd. Sp. PL. 2 : 1154, 1799 ; Baker & Bakh. I.

in Fl. Java | : 148, 1363, N.foms quct. non L. - Hook £, Fl. Brit. Ind. 1 : 114,
1872, p.p.

A tloating herb, Leaves sagittaie when young, orbicular or reniform, shamply
t‘?‘-ﬂhﬁd, pubescent beneath. Flowers solitary, on long radical scapes, variable in
SlZe and colour. Anlhers withous appendages. Fruils giobose, fleshy; stigmatic rays
Wwith clubhbed appendages.  Sceds broadly ellipsoid, rough.

Fis. & fris. P Sepl. Now, ; Vern, : Kamal  Kakri ) AKS BRI Kimoli

Octurs in the temporaty ponds and in water streams,

4. PAPAVERACEAE

T S |
g L ANT LY, BT, K B

3. Fowers bri . :
Flesver, hright yellow -, stigma - lobues more or less appressed 1. A mexiceanis

i = " - - . .
. Flowers Pale yellow or whilg; stigms - lobes sproading 2. A ochrolewca

o ¥ Argemone mexicuna L. Sp. PI. 508, 1753 ; Hook, £., Fi. Bril. [nd. 1: 117,
0= 1 Liithie, FI. 1. Gang. PI. ) : 37. Repr. ed. 1960,

. A robust, branched, prickly herb, 30 10 cm high. Lower feaves crowded
COSElle, petiotate ; Wgher oues half amplexicaal, sinuately - pinaatifid, glaucaus,
kly. Flowers 2.5 3.5 em across, lerminal, sessile or on very short peduncles.
mga]é:' grecn with an acute horn af the apex. Perals 6, bright yellow.  Sliginas

© LApsules elliptic or oblong, erect, prickly, dehiscing by vatves. Secds black.

‘;“ E.
i A

pric

Road Fis. : Oq, Apr. ; Fris. - Apr. May ;. Vern, : Satyanasi © AKS 748, Bypass

Comnan along the roadsides and in open waste placces.
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2. Argemone ochroleuca Sweet, Brit. Fl. Gard. 3 : t. 242, 1828 ;: Ownb. in

Mem. Torrey But. CL 21{: 29 31. 1958, Argemone mexicana L. var, ochroleuca
(Sweet) Lindl. Bot. Reg, 1343, 1830

An ercct, prickly, plaucous, anoual herh, 20 100 ¢m high, Lower leaves
i a rosetie | upper ones halfl smplexicaul, sinuately pinmatiid, prickly. Flowers
sessile. Scpals 3. Petals 6, pale yellow or white. Stigmas dark red, Capsules ovale -

lanceolate or lanceoiate, clothed with spincs.

Fls, i Oct. Mar, ; Friso: Mar.  Apr.; Vern, : Satvanasi; AKS 943, Bypass
Road.

Comunon in open waste lands and along roadsides.
5. FUMARIACEAE

Fumapia L

Fumuria indica (Hassk.} Pugsley in J. Linn. Sec. Bor 44 @ 313, 19{9; F.
vaitfaneil var. indica Hassk. in Flora 56 : 443, 1873, F. parviflora WL & Am. Prodr.

I8, 1834 (non Lamk.), F. parviffarg subsp. vaiffantii sensu Hook. £ in Fl. Brit.
Ind. 1 : 128, 1872 ; Duthie, FI. U, Gang. Pi. 1 : 37. Repr. cd. 196(%

A diftuse, much - branched, annnal herb. Leaves finely divided into tiarmow
Nat segmeils. Flowers smal), in lerminal or leal - npposed racemes. Sepals 2, much
smaller than the coroila, Petals rosy purplish, 1wo ooter dissimilar, posterior
produced al the base into a short spur, anterior one flat, narmow ; 1Wo ianer nairw,
vohering by Lheir lips, keeled at the base. Fruits glohose, 2 2.5 mm in diam,, 1
seeded, ndehiscent.

Fis, : Nov. lan. ; Fres. o Jan.  Feb Verr,  Gajri ; AKS 10, Dayalbagh,

Cotunou in saost places ol the gardens and culivaled lighds.

ir. BRASSICACEAE

fCruciferac)
La. il indehiseem 3 Corcapapnis

It Fruils dehiscen!

o Fras terete or compressed dorsally, nuny seeded.
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A2, Fruits shorl and broad :
4a. Flowers white ; seeds winged 4, Farselur
4h. Flowers yeltow ; seeds not winged 2. Cochlzaria

3b. Fruits long and narcow ;

3a. Secds in 2 rows 8. Rorippa
5b. Seedsin 1 row T, Nisymithrrum
2b. Fruis compressed taterally, 1 - 2 seeded ;
6a. Fruits 2 - seeded, compressed laterally 5. Lepidium
65, Fruils 1 - seeded, orbicular - cllipsoid 1. Alyssum
1. ALyssumM L.

Alyssum madtimum (L.} Lamk. Encycl, 1 : 98. 1783, Ciypeola maritima
L. Sp. PI. 652. 1753,

An erect or diffuse, pubescent herby, §0 - 25 cm high. Leaves peliolate, 1.9-

.n xﬂla - '[LE! OCm I;‘I'ulﬁl" _ nhlancondois oniice oouaks Elrsrare crmell mohiba 1 oo
TREER LIV LN T H Iy WILLL Iy Bl LT I FLILELE y T ARLALy REL WP Pl

'eminal ravemes. Fruiis otbicular  ellipsoid, celis 1 seeded, 3 4 x 2 cm.

T]

FI5. . lan  Feh - Fric - Beh  Mar - AWS :
Bif, , ' This 4 L'WLF, e Ly 1 el wl'! ]ﬂ.ll “.I.ll.:ll..-l.:r.

Foung as ap escape in Taj nursery.

2. CocmLEANIA L.

Hist Cochlearta cochlearipides (Roth) Santepay & Mahesh. in ). Bombay Nat.
o Soc. 54 : 804. 1957. Alyssum cochiearioides Roth, Nov. PI. Sp, 322. 1821,
£ tearia flava Bych. . Ham. ex Roxb. Hon. Beng. 48. 1814, nom. nud. ; Hook.

» Fl. Brit, Inq. 1 .145, 1872 ; Duthie, F1. U Gang. PL 1 : 41, Repr. ed. 1960,

An ereqt, glabrons, diffusely branced, annuad herb, Leaves shortly petiolate,

8.
125x2 2% cm, pinnatifid ; lobes sinuate toothed. Flowers yellow, small,

in
"I Elongated racemes, Sepals spreading. Fruits globose, smooth. Seeds rupose,
“Npressed,

Fis.: Nov. Dec.: Fris. : Dec. Jan. : AKS 894, Fatehpur Sikri

Found near the ponds, canals and in mois! places.
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3. ConcNeks L. nom. cons.

a . __ . Fd________ ST s 3 xS Y. ospid AN I L N N . §
L-DMTTHIAD Py AU YITLOS ||-L..._] I, L DL S . T DAL J.-EIHLHHH’I ﬂ{{d’_}’fﬂﬂm L.,

Sysr 20433 & Mant. B2 1707, Senehiora pinvatifida DC. in Mem. Soc. Hisi. MNat.
Par, 144, 1. 9 1799 ;. Duthie, FL. U, Gang. PI. 1 2 46, Repr. ed. 1960,

A prostrate or difluse, branched, zpaual herb often forming a2 roscite. Leaves
finely 110 2 - pinnallid. Flowens minute, white, in leaf - opposed racemes, Fruits
didymous, 2 - 2.5 mm broad consisting of two reliculale, indehiscend lubes which
separate on lalling. Seed one in each lobe, reniform, hrown,

Fls.:Nov. - Mar., Fres.: Mar. - Apr; Vern. : Jengli hala, AKS 274, Shahjzhan
garden,

Abundant in nivist places ol the gardens, flelds and along roadsides,

4, Fansena Turra.

Farsetiy hamiltonii Royle, 11, 71. 1839 Hook. £, Fl. Brit. Ind. 1 : 140, 1872 ;
Duthie, Fi. U, Gang. PI. 1 . 40, Repr. ed, 1960,

Aq erect, mich branched herb, 30} - 75 cin high, covered with dense appressed
hairs. Leavesallermate, 2.5 - 7.5 x 0.2 -0.5 om, lincar, very nactow, acute. Flowers
whitish, sivaif in spicate racemes. Fruits 1.2 2 x 0.4 0.5 om, sessile, linear

L T I E A S R TN T O [N TR NN g [ J S
GLOTE, PO, WO COTPIESSea, abous Uitncillar, Aoy Wingoo, Uoj D,

Fls. » May Ao ;. Fris : Aug. Sept. ; AKS 162, Paiya ghat.

Commen in sandy soil of caltivated Relds and unuscel grovnds.

5 Lermmum L.

Lepidium satlvum L. Sp. Pl 644, 1753 Hook. 1. Fi Brit. Ind. 1 1 159, I872;
Duthie, FL. Y. Gang. Fl. 1 : 46, Eepr. ed. 1960,

An crect, glabrous, annual herb, 24 45 cm high. Radical leaves peliolate,
2 pinnatisect ; cauline pnes sessile, often catire. Flowers small, while or pinkish
in elougaling racemes. Fruits obloug - orbicular, laterally compressed, nolched a
Ihe tips. 2 seeded, 5 6 men long ; valves winged.

Fiv. : Fch.  Mar. ; Fris. : Mar. Apr.; Vern, @ Hala | ARS U5, Poiya phat,

Oceurs in muist places of gardens and figlds,



FLATHA TR AGRA DISTIIT A7

fi. Routrra Scop.

Rorippa indiva (LY Hiern, Cat, AlT. PL. Welw. PL 1, 26, Addit. & Comr. [ 896,
Sisymbrivm indicum L. Mant. 1 : 93, 1767, Nasturtivm indicom DC. Prodr. 1 ; 139,

E824 ; Hook. £, FL Bril. Ind. 1@ 134, 1872 ; Duthie, FL. U Gang. PL 1: 39 Repe.
ed. 1960,

A erect, branching herb, 30 60 cm high. Leaves sinvately  pinunatifid ;
lobes enlire, Flowers small, yellow, in many [(owered, long racemes. Petals as
long a3 the sepals. Fruits 2 4 % (.1 cm, narrow, cylindncal.

FIs. : Jan. Feb. : Fris.: Feh. Mar . AKS 669, Shahjahan garden.

Found in moist places of gardens and open waste [ields,

7. Sisymirenm 1.

Sisymhrium iro L. Sp. P1. 659. 1753; Hook [. FI. Brit. Tnd. 1 : 150, jK72:
Duthie, F|, U, Gang. PL. 1 : 42 Repr. ed. 1960,

An ercet, mmual herb, 15 60 em high. Leaves shortly petiolate, pinnanid,
lobes distant, spreading, loothed. Flowers small, yellow in lax mcemes. Fruils
STect, subtorulose, glabrons, 2 4.5 x (.1 0.15 em.

Fis.:Jan. Feb.: Fris.: Fehb. Mar. ; AKS 353, Ramhagh : ~45, Poiya ghat
Common in moist places of caltivated fields, gardens aud along roadsides.

List of cuitivated Taxa:

Brassica rapa L. Sp. PI. 666. 1753 - Bailey, Man. Cult. pl. 436. 1949, Verm.:
Shalgam.

. Emﬁsiuu ileracen L. var. papi{nlﬂ L. SI_-"* Pl. 687, 1753 Blatt. in ). Bombay
Nat Hist Soc, 34 : 267, 1030, Verr. : Bandhagobhi,

Brussics oferacen L. var. botrytls L. Sp. PI. 667, 1753, Bailey, Man. Cult
Pl. 43¢, 1949, Vern. 1 Phovigobhi.

Brassica campestris L. var. sarson Prain in Dep. Land Ree, & Agric
?;:ﬂgal, Bull. No.4: 24 11, 5 7. 1898 ; Duthie, FL. 1}, Gang. PL. 1 : 44. Repr. ed.

+

I{"Hl:siﬂn_]um:eu (L.) Crern. & Coss.; Czern. Consp. Pi. Chark. 8, n.5. PH5Y
.16 Bul, S, Bot. France & : 609, 185% ; Houk. £ & T. Anders. in Fl. Brit.
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[nd. 12157, (1an pant). Smapis juncea L, Sp. Pl 66E. 1753, excl. Syn. Herm, Brassica
Junceq Hook. [ & Thoms. in I Lina. Svc. 5 : 170, 1861, in pant ;Duthic, FI. U,
Gang. Pl 11 43. Repr. ed. 1900,

Brassics nigra Kock in Bochl. Deotschl. FL 4 : 713, 1833 Hook. £ Fl1. BriL
ind. 1 : 156, 1872 Duthie, 1. UV Gamg, P4, 1233, Repr. ed, 1960., Yem, : Poorbirai.

Raphanus sativas L. Sp. Pl 669, 1753 ; Hook. £, FL. Brit. Tnd. 1 : 166, 1872;
Duthie, Fl. U Gang. F1. 1 : 47, Repr. vd. 1960, Vern. : Muil.

7. CAPPARACEAE

(Cappandaceag)
la. Hebs ; ltuits capsular A ¢Cleome
Lb. Shrulw or trees ; fruit a berry
2. Leaves i0foltale 4. Crataeva
Zh.  leaves aimple
d1. Petals clawed ; stamens 4 - # . indafnr

3. Petals nor clawed ; stamens numerous

4u. Armed shroly of small iree; berry 1. Cappariz
ol mesnihform
4h. Unapmed woody climber, bemy moaidiform 5. Moerua
1. Cavaka L.

Cadaba frutlcosa (L.} Druce in Rep. Bol. Exch. CL. Brit. Isles 1913, 3 : 415.
1914 ; Raizada in Ind. For. 5 : 303, 1966, Cleame fruticosa L. Sp. Pl. 671, 1753,
Cadaba farinosa Forsk. Fl. Acgypt. - Arab. 68. 1775, |, Raizada in Ind. For. § : 469.
1938, Cadaha indica Lamk. Encyci. 1 : 5344, 1785, Hook. §. Fl1. Brit. Ind. i : 172.
FR72 . Hainex, Bot, Rih. & Or. 317, Repr. ed. 196

L0, LW L Ll o

A siraggling, much branched shrub, 2 - 2.5 high. Leaves shortiy peticiaeg, 2.2 -
5.3x0.9- 2.1 cm, elliptic or oblong, reluse, glaucous, glabrous. Flowers pale white,
in jerminal corymbs. Sepals 4, 1.2 . long, subequal, ovate-chlong, Pelals 4, 1.3
cm long, spatbulate. Fruits subterete or slightly 1orulose sealed on a gynophore.

Fls, Ot Do Fres, @ Dec. Jan. 3 AKS 575, Niyamatpur.

Fiisl record [rom 1he area ; Tound on the ridge in ravine tracl.
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2. CArPAIS L,

la. Older branches beafless © Mowers ned V.07 deciodua

lh. AII 1!!I: h_fanrhn: laale + 1liseuere: wobhidm

b I - v
PR RUL T, BILSTFPAEO W OIINLL. - L. ALLREITILF
r

1. Capparis deciduu {Forsk.) Edgew. in ). Linn. Soc. 6 : 184, 1862; Pax in
Engl. & Pramil, Pllanzent. 3 (2) : 230, 231, I. 139, 189]. Sodada decidua Forsk.
FL Acgypt. - Arab. 81. 1775. Capparis aphytia Roth, Nov, PI. Sp. 238, 1821 ; Hook.
L Fl. Brit. [nd. 1 : 174, 1872 ; Duthie, FI. U. Gang. P} 1 : 51, Repr. ed. 1960,

Aleafless, much  hranched, straggling shrub or small lree. Thoms in pairs,
short, straight or recurved. Leaves on young shools only, linear, oblong, aculc,
caducous, Flowers ped or scarlet, in many [Towered corymbs on shost lateeal
branches, Sepals uncqual, pubescent. Petals parrow  oblong, longer than the
Sepals. Ovary stipilate. Fruits 1.5 - 2 cm in diam., globose or ovaid, red when ripe.

Fix. . Mar. - June s Frs June - July s Vern. ; Karif ; AKS 748, Bypass Road.

Common in open waste places, along madsides and on the ridge.

2. Cappuris seplavia L. Syst. Nat, e, 1, 22 H3172, 1759 ; Hook. f. Fl. Brit.
Ind. 1 : 377, 1872 ; Duchie, FI. U, Gang. PL. 1 : 52. Repr. ed. 1960,

An evergrean, branched, climbing shrub. Thoms paired, recurved. Leaves
3]'““[3' petinlate, 2 - 5.9 % 1.2 - 3 cm, ovale - elliptic or elliptic-lanceclate, subacule
O retuse. Flowers 1.2 1.5 ent across, while, in many Qowered, 12eminal umbels.

Petals '-'-'hlﬂl'lg. wicgual, Ovary stipitate. Bernes (U8 - 1 cmin diam., globose, deep
Putple when ripe.

Fis. ; Apr. - June ; Frex. : Junc - July ; Vera, : Heear ; AKS 409, Delbi gate.

Commuin an the ridge aud along roadsides, also pianled for hedges.

3. CLrome L.
ta. Gynophore present 2. C. gymondra
- Gynophore sincnt
2a. Stamens 6 i vapsules less than 1.5 om long 1. brachyoarpn

. Stamens 12 or wure 7 capsiles more than 2.5 oo bong 3.0 wiocown
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1. Cleome brachycarpa Vahl ex DC. Prodr. 1: 240, 1824 : Hook. t. Fl. Brit.
Ingl, 1@ 169 1RT2 | Duthic, FL. U.Gang. P1. ] : 48. Repr. ed. 1960,

A strungly  scented, glandular, scabrovs hetb, 15 em high beanching from
the base. Leaves 3 [oliate | leaflels obovate or oblong. Flowers vellow, Stamens
f. Capsules sbout | om long, oblong, sough,  Secds minute, smooih,

This plani is included on the authonty of facquemont { in Duthie, FI. U, Gang,.
PL. L 48},

2. Cleome gynandre L. 5p. PL. 671. 1753 Jacobs in Fl. Males. 61 101, 1961,
Oypandropsis pentaphyila (L) DC. Prode, 10 238, 1824; Hook. f. Fl. Brit. Ind.
I 2 171, 1472 ; Duthie, FI. U, Gang. PL. 1 : 49 Repr. ed. 1941}, &, gynandra {L.)

Brg. Ann, Cons, lard. Bot Gepeve 17 382, 1914, Cleome pentapity{fe L. Sp,
Pl ed. 2983, 1762,

An erect, brancing, plandular  pubescent, antual herk, 300 60 om bugh
Leaves digilately 5 goliolate ; leatlets sessile, 3.5 6% 1.5 2.5 cm, broadly
obevale, acute or obtuse, Flowers white, cream - coloured or pinkish, in corymhbiose
racemes. Capsules clongale, viscid  pubescent, siriale, 3.5 X5 em long,

Fly, - July  Aug. ; Fris.: Aug.  Sept. ; Vern, @ Hulhul, AKS 139, Bichpun
CRIMPUS.

Common along the roadsides aud in cultivated and waste fields.

3. Cleome viscosa L. Sp. PL 672 17533 ; Hook L FL Bril. Ind. 1: 170, 1472 ;
Duthie, Fl. L/, Gang. PL. 1 : 4%, Repr. ed. 1960,

An erect, branched annuai berb, 30 - 60 cm high, viscid and stinking. Teaves
3 -5 -toliolate ; leaflets 2 - 5 x 1 - 2.5 cmy, ovale ar oblanceolate, Flowers yellow,
solitary, axitiary or in leal - beafing terminal racemes. Capsules linear, cylindnic,

short - beaked, 3 10 cm lopg, glandular - pubescent, longitudinally strale. Secds
reniform, bark hrown.

FliJuly - 5epl. ; Fris. ! Sept. - Oct. ; Vern, : Hulbul; AKS 127, Paliwal Park;
i34, 140, Bichpuri campus.

Commimn in eoitivated and laBow fields and along the madsides.

4. Cpatalva L.

Crutaevs sdansonil DU subsp. odirra {Buch.  Ham.) Jacohs in Blumea 12:

i LR T I R LR [y o S M Llazan: tor Meene B ooceey rwes 18 + A1 14U
L0, 1M, L-RALFFW DXERRd]- Tacdill: FEL R DAL LM, R, D - TN 10,



avies

0. E- cm, linear or lanceolate, serrate, zeute | Slipl.lhrbi.
+ Flowers red, solitary, axillary, irvegulat. Petals 5, spreading, (he lowest















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































