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ABOUT THE BODK

Flora of Rajasthan contans about 2000 species
of wascular plants in two volumes, Besides up-to-
diie nomenclaiare, imponant  syoonymos, shor
diagnostic description, local names, phenological
and ecological data, dichotomous keys rom fammly
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which descriptions are hased have also been cited lo
ilicae dismbution pattern of the taxa in the state.
The introductory chapters not only inclpde ipypor-
tant references of previous work, geclogical position
and physiography, geclogy and soil types, chimatic
data eic., but also deal with floral composilion of
different habitats in vanoue physicgraphic units.
The cultivated speciet have been amranged alpha-
betically a1 the end of respective (amilics and so akso
the doubiful taxa whose ocouerrence or identity was
found doubiful.

Besides this about 20 black and whiie & 16
colour photographs of vegetalion types aiong u.uh

10 l'nl'lnfﬁg_"rnnhu of individiol F!Eﬂl‘: are includad
this work.

The authers have sindied the herbanum speci-
mens deposited in vanous [odian herbarie and
consulied all available literature on the vegetation
of Rajasthan to brng out this comprehensive work.
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readers that may be valusble in the further
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Botanical Survey of India has started publishing the ﬂnmt}flndinund?r

four series viz. (1) National fiora of India, (2) State flora/analysis,

(3 Diistrict flora or flora of such other similar region and (4) Monographs

and works which would not be covered under series 1-3. Flora of Rajasthan
———is being publishedunderserjes 2———Mm8¥ MM M

Rajasthan is one of the large states of India, located on westera border of

thoa et MTha annlrean] fondaras nnd vsoetabisan ﬂf nﬂlﬁ“hnn hﬂ'iﬂl
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attracted the attention of botanists and phytogeographers and as a result a
large number of scientific papers have been published during last fifty years.
Recently publisked floras have not only enriched our knowledge on the
flora and floristic composition of about seven districts of the state but also
accelerated Botanical Survey of [ndia fo bring out a comprehensive flora of
the state as 2 whole.

The Flora of Rajasthan in two volumes by Shri B.Y. Shetty and
. V. Bingh (Editors) with contnbutions by Dr, V. Singh, S/5hri P.J.
Parmar and R.F. Pandey, is one of the pioneer mmlnr:henswe works on
phytogeographically interesting region. The Flora of Rajasthan presented
bere gives an up-to-date knowledge on the floristic wealeh of the state, The
flora presents simplified dichotomous keys from family 1o infraspecific level,
up-to-date nomenclatore, short diagnosuc descnption, phenoiogcal data,
ecological notes. Local names deait under each species have made the work
forther useful.

I hope, the present flora should not omly serve the purpose of
identification, but also should be useful for students, teachers, ecologists,
agriculturists, foresters and persons concerned with the utilization and
conservation of plant resources. The information will also be useful for

"hmmnﬁhﬂ# :lnul:-num.:.ﬂ n ..-.1..-..-..-.-1..-. -|. . I L s hla iA-ﬁ
phytogeographers, environmental biologists and those revising the National

flora of [ndia.

The editors and authors have done their best in bringing out this book at
: | tll.'ll'I.E Whﬁﬁ 1nilerest “'I. [iE'IiFr‘I BOORUTiAmg 1o aethng mecurr et aobFabs s
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Calcuita

Date 23.2.1988 MP NAYAR

Director
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Partially established sand-dunes colonised by Calatrapis procera | AiL.) AiL
I, Capparis decidua {Forsk. ) Edgew. Aerva javanica (Burm. L) Jus. ex
Schult. eic. in the desert.



Rocky plateay dominated by Euphorbia caducifolia Haines, in the West of

Aravalli.
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Phoenix sylvestris (L.) Roxb. - forming pure strands in low sands in the
east of Aravalli.
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A wview of heotic pressure on the vegetalion by way of grazing.



Ranthambhor Tiger Reserve - A suitable habatai for wikd-life.
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Deep povgeg cased by water ercsion in rocky plateas maintaining
deciduous Mora.
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A view of deoduous forest of Anogeiis Lamneg ond Boywelia al
Ranihambhore Tiger Reserve
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Dense forest at Ranthambhore Tiger Reserve.



INTRODUCTION

The state of Rajasthan, formed by the uoion of numerous large and
small princelv states, 1s the second larpest state of tndia. {1 cecumies an area
of aboui 3,842,274 i} Lmic. IiEﬁl‘u I per et of the wial area of India. It
has a wide range of habitats, climatic factors, physiography, soil types and
geological antiquity. Phytogeographbicaily, the state of Rajasthan forms the
eastern extrematy of the great ard and semi-ard belt of the world: the great
Salrara desert belt passes through the westerr: part of Rajasthan state. The
major part of eastern and south-eastern region formy the western part of the
gangetic plains; the southern region {roms a part of Malve olatcau and
sputh-easiern region a part of Deccan platean,

Prior to the publication of Hooker's flora {1872-97), local floras and
lists were available for several regions of Indiz, but almost nothing was

the muddle part of the centiry and a large number of technical and semi-
technical papers were published. The four floras published recently from
Rajasthan have further enriched our knowledge regarding the flora and
floral composition of the different regions of the state.  However, a
comprehensive flora of the state as a2 whale is not available. Therefore, the
present work was undertaken to bring out a detailed [lota of the state

uﬁi‘llillt‘_ Hiﬂ ll:g.r Wwilh [HE ﬂﬂgl(!fxp'ﬂl_ﬂlb 1 iwo volumes.

PREVIOUS WORK AND PRESENT STUDY

The earliest recorded information om botanical  explorstions in
Rajasthan is about Jacquement's joumey in 1832 from Deitn to Bombay

via Ajmer and Neemnch. Later in 1868, Sir George King made collections

in Raiasthan which resulted in hic paper *Seetch of the flora of H:‘nnnfnnn
(L1} l\ﬂ‘lmll.lﬂll "lll‘-u | = RO B R l-l'h-' Al B s TR ddrsis s

1878" 1o the year 18659-70, Brandis botanmized Rajputana forests whu:h
appeared in his “Forest Flora of N'W._ & C. India, 1874" The next wark on
the botany of Rajputana was a repori of tour by Duthie (1886). In 189G
Macadam published a list of plants from Mt Abu. Adans (1899} in his book
“The western Rajputana states” listed about 50 species of plants. Betwezn
1918 and 1921, Blatier and Hallberg sublished the “Flora of the Indian

L
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Desert” which for abour 30 years remained the only anthentic systematic
account of the plants of Rajasthan. Parker {1918) recorded a number of
plants from Jaipor and Duthie (1903-29) in his “Flora of the Upper

Gangetic Plain™ included the major part of eastern and south-eastern
Rajasthan. Ramachandra Rao (1941) and Sankhala (1951) published lists

LT L R0 Fa LI A e RART A R L L,

of some piants of the desert region.

In recent years a large number of publications dealing with the flora,
floral composition, ecology ete. of Rajasthan have been published. These
have been reviewed by Jain (1972}, Bhandan (1978), Majumdar (1979,
Shetty & Pandey (1979) and Sharma (1980). The important contributions
from different physiographic regions of the state are summarized below.

The aridity and other factors influencing the vegetation in the west of
Aravaili have attracted the attention of the whoile nation and aiso the
UNESCOQ. As a result, a nomber of lists of plants and accounts on the
vegetation ol Rajasthan desert have beenl published during the last 35 years
{Das and Sarup, 1951; Biswas, 1952; Biswas and Rolla, 1953; Sarup, 1953,
54, 57, 58a, 1958b; Joshi, 1956, 58; Nair and Nathawat, 1956; Nair &
Joshi, 1957; Sarup and Vvas, 1957, 5%, Tondon, 1958, Sarup & Puri, 1960;
Rolla & Kanodia, 1962, 63: Kanodia & Gupta, 1269 etc.} More recently
Puri et ol (1964), Bhandari (1978}, Dawre ef gl (1981); Panday of ol
(1983), Pandey & Shetty (1984), Pandey (1984), Parmar ef af (1985),
Pandey er al. (1986) ete. have further contributed to cur knowiedge of the
Rora of Rajasthan desert.

Detailed ecological stndies on the vegetation of Rajasthan desert have
also been undertaken by a number of workers (Krishnaswamy & Gupta,
1952; Sarup & Dutta, 1954; Barucha, 1960, Verma, 1964; Sharma, 1967,

Bl arq Ave mbabaceamb snalooin Af alame ramamamiibiae n tha docarss manas
el L. I, il FPIRAWWSLQLAT @dilal ¥oio WL PLaiit Wllll-l-l-uu-l-l.inw AEL RLRA. REROLAL LNb EATLLLS

of Rajasthan was ondertaken by Gupta & Abhichandani (1968). The
mfluence of climate on dry zone vegetation has been studied by Waheed
Khan (1959), Raheja {1965), Meher-Homji (1977} etc. Badhwar ef at
(1548), Banerjee (1952), Nair (1954), Sen {1562}, Puri & Jain (1962),
Bhimaya & Kaul (1962), Bhimava ef af (1964}, Mulay & Joshi (1964),
Verma {1965}, Bora (1973), etc. have added to our knowledge on suitable
species for afforestation in and and semi-and regions of Rajasthan.

Fgafun‘hnn rntrﬂ-!ll'ﬂur'l ll-'mi Ml‘ ‘ﬂ.hﬂ
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the highest peak between the Nilgins and the Himalayas, bas also attracted
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the atiention of many botanists after Macadam™ work (1890) due to s
altitudinal, climatic and edaphic factors and the charactensic vegetation.
The important contributions are those ol Sutaria (19413, McCann (1942-
433, Mahabale & Kharadi {1946}, Raizada (1954), Puri & Jain (193¥),
Chavan & Sabais  1960), Jain (1962, 67), Ahluwalia (1963), Kanudia &
Ralla {1965), Shah & Patel (1967), Kanodia & Deshpande {1967}, Gupta
& Saxena (1968) eic.

Abhiar tha muhlicatinn Af Muothie’™ YFlara of the 1iamer Siommaiie
ARApEch R PPLARACRARGLRI AP LRI O R OAARTE RO M ARl R Fe il

Dain
1903-29", the floristic contributions from easiern Rajasthan were negligible
tll 195¢. Since then, however, a large number of papers have been
published on the vegetation of the Aravallis and the parts in the east of iL.
The notable contributions are those of Mulay & Ratnam(1930), Bakshi
{1954), Nair & Nathawat (1956, 57), Joshi (1957, 58), Sharma (1958),
Nair {1961), Nair er al (1958, 61}, Jain & Kotwal (1960}, Sharma (1961),
Vyas (1962, 84, 63, 67), Raizada & Sharma (1962), Gupta (1965), Vyas &
Ramdeo (1965, 69), Majumdar (1971, 73, 792, 79b), Maheshwar & Singh

(1974, 75, 76), Singh (1975, 77, 80), Singh & Pandey (1979), Parmar &
Singh (1982) etc.

The publication of the “Fiora of N.E. Rajasthan” {Sharma & Tiagi,
1979), “Flora of Banswara” {Singh, 1983) and “Flora of Tonk district”
(Shetty & Pandey, 1963) have further added to our knowledge of the flora
and floral composition of eastern Rajasthan.

Phyiogeographical studies on different physiographic regions have also
received due consideration during recent years [ Vyas, 1964; Sharma, 1967
Jain, 1967, Singh, 1978 ¢1c.), as also phytosociological studies { Vyas, 1964,
Bhandan & Sharma, 1977; Singh, 1978 e1c.).

Some of the genera which are well represented in Rajasthan or N.W.
India like Aristida L. {Kanodia & Nanda, 1968), Cassia L. (Singh, 1976),
Eragrostis P, Beauv. {Rovy, 1976), {ndigofera L. (Nair & Koshy. 1963),
Ipomoea L. (Johni & Sharma, 1984} have been studied in greater detail.

Since studies on ethnobotany and economic botany can play 2 vital
role in the economic development of an area, adequate atieation has also
been piven to these aspects with a view (o focus attention or these potential
resources for the benefit of the local people (King, 1969, 70; Chopra &
Abrol, 1964; Singh, 1964; Bhandai, 1974; Gupta & Saxena, 1977; Ros &
Shiva, 1977; Srivastava, 1977; Singh & Shetty, 1977; Siogh & Pandey,
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1980, B1a, 81k, 83; Singh & Parmar, 1980, Ela, 81h; Smgh & Singh, 1981,
82, 83; Singh, 1983 erc.).

Thus, the perusal of terature and the examination of the specimens in
the various Indian herbaria revealed that a log of work has been done on the
different aspects of the vegetation of Rajastkan, bul no comprahensive flora
ol the state as & whole has been published so far.

GCEOGRAPHICAL POSITION ANT PHYSIOGRAPHY

Rajusthan 15 situated it the north-weslern part of India between 23°Y

i w g

and 36°12° N, iatilude and 69°30° and 78°17 E. longitude, occupying an
ﬂflﬂ-ﬂ :"I'F.ﬂhﬂlll' TA?TITA vy ket Tha alavntiam ~F 1 srfna LR ] Aac Frams 114
g Pl l_r-ﬂq b1 B 311 bl TERRIWALY L J.i.l-llu n:lln.lll.i.'l-l.r’h.- TRl N LLLFLAL & 1Y

to 1375 m. Inshape, it is an irregular rhomb with north-south and east-west
diagonals, the former aboul 784 km and the latter 850 km long. The
western and  north-western boundaries are inarked by Pakistun, In the
north and north- egst, 1t 18 bounded by Funjab, Haryana and Uttar Pradesh,

Lo
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Crgarat siates of Tndia.

The: present state of Rajasthan is the product of successive merger of
nineteen princely states between 1948-1956  Rajasthan state has been
divided into 27 administrative units/districts, namely Ganganagar, Bikaner,
Jaisalmer, Banrer, Jodhpur, Choru, Nagaur, Pali, Jalore, Jhuajhuny, Sikar,
Ajmer, Sirohy, Afwar, Bharatpur, Dholpur, Jaipur, Tonk, Sawaimadhopur,
Bhilwara, Bundi, Kota, Jhalawar, Chittorgarh, Udaipnt, Dungarpur and
Banswara.

The remarkable feature of Rajasthan is the Aravalh range, perbaps the
oldest folded mountain range in the world, It jntersects Rajasthan from
end to end, diagonally running from Delhi to the plains of Guarat for a
distance ol about 692 km, Within Rajasthan, the range runs from Khetti m
the north-east to Khed Brahma in the south-west for a length of about 550
km. The glevation of Aravalli range gradually rises in south-west direciion,
a5 it i5 335 m at Delli and in Rajasthan 792 m at Khetri, 913 m at
Harshnath, 920 m at Kho, 1055 m at Raghunathgarh, 1100 m at Byapur
and 1727 m at Mt. Abu. Further south-westwards, the elevation gradually
decreases to the plains in Gujarat. The loftiest and the maost clearly defined
section of the Aravalll is between M1 Abu and Aymer where the range
stands like a barcicade. Beyond Ajmer to the north-gast, there are gaps in
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the Aravali range near Sambhai, east of Sikar eic. Siructorally, it s
composed of rocks belongimg originally to the Delhi system, folded in a
synclinoriutn occupying the site of geosyncline which has been deeply
eroded.

Aravalli range divides the whecle of Rajasthan in 1o two nataral
divisions i.e. (hree fifth lying on north-west and two {ifth on the east and
south-cast.

i. North-western Region :

This region is known as western sandy plain or the Rajasthan desert. fi
covers a total area of abour 196,150 siq km spread over the districts of
Ganganaga:, Bikaner, Jaisalmer, Banmer, Jodhpor, Chuoru, and pans of
Nagaur (96%), Jalore {B8%), Jhunjhunu (69%), Sikar (65%), Pah {45%) and
Ammer (9%). Physiographicaliy, i 15 the eastern extention of Saharo-Thar
desert covered by shifiing and the fixed sand deposits, The western 2/3 part
extending over Bikaver, Jaisalmer, Churu, wesiern parts of Nagaur and
western 2/ 3 parts of Barmer and Jodbpur districts is covered by shifting and
siabilised sand-dunes of vanous types, magnitude and orientation like
loogitudinal, barkhan, transverse etc. This sandy and plain ract is aiso
known as Marusthali. The rock outerops are also a common festure here,

marfyvilarly v Rarmar Iamu'lrh.nv_n sbanar frart whara cdiehily alaunted zrane
FRIDCHENY L e s s illvi=Sinalc] Tall WNsie higiuy bYaisld aisas

of Jurassic and Focene rocks protrude throuph the sendy surface.

The eastern 1/3 part lying between sandy arid plains i the west and
the Aravalhs in the east is semi-and transitional plain. Here the older rocks
protrude above the sorrounding sandy surface more frequently. The
sonthern part between the foot of the Aravallis and the Lum nver i5 ferule
aad kncwn as the Luni basin. The topography is marked with hills with
steep slopes and extensive alluvium plaips covered with aeolian sand
deposits. Gullying is also a commeon feature in submontane region. North
of the Luni basin upto the Rajasthan border is the plam area of wterior
drainage. This plain is foll of sand hills, sand scapes and several low
depressions in which salt and soda are deposited on drying. The important
salt lakes in this ares are Sambhar, Degana, Kuchaman and Didwana. The
Ganganagar district, further north, forms the Ghaggar plaic where the
Ghaggar river used to flow in the past, and now has been filled up by sand
deposits forming fertile agriculiural plains with few sand nidges. The adven
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of Gang canal and other irrigation Eacilities have further intensified the
reclamation process [or agriculture in the Ghaggar plain.

2. Eastern Region :

The eastern plains cover the north-east, east and south-east of the main
Aravalli range. The Aravall hills sprcad' out in the east, particularly in the
north-cast and south-east, in the form of cutliers. Vindhyan hills aizo enter
the south-east and spread out west-wards, Thus, almost the entire region in
the east of Aravallis presents a topography of isclated chain of hilis,
undulating tectonic plains and alluvium plains or agriculstural plains.

The eastern part of Sirohi, the major part of Udaipur and the entire
Dungarpur district fall under “Bhorat Plateau™, with an average elevation of
1225 m. The highest section of Aravalli range lies north-west of Udaipur
between Kumbalgarh and Gogunda. North of Bhorat plateau lies the north-
eastern Inlly tract where the elevation varies from 550-670 m, specially in
the Alwar hills.

The eastern part of Udaipur, western Chittorgarh, Bhilwara, Tonk,
Jaipur, western Sawamadhopur and the southern part of Alwar districts
conslitute a gneissic plain sloping eastwards and drained by the river Banas
and its tributaries like Khari, Sodra, Moshi, Morei etc. joining on the left,
and Berach, Bajaen and (ralwa on the right, The maximum height of Banas
basin is 582 m near Deogarh. The alluvium deposits are more conspicuous
in the cast rather than the west where the plain is higher and maore irregular.

The south eastern part of Udaipur, Banswara and southern part of
Chittorgarh district are drained by Mahi and its tributanies, The land in the
south is deeply and intricately dissected resulting in the formation of
separate hillocks. This plain is called Chappan plain with red and black
fertile sonls,

The area failing between Banas and Chambal rivers is called the
Vindhyan scarpland extendiog over Bharatpur, Dholpur and Sawai-
madhopur districts at an average elevation between 350-580 m. These
scarplands are formed in massive sandstones separaied by shales. They are

facing towards south-south-east.

The western part of Vindhyan plateau of Madhya Pradesh extends as a
triple plateau of three concentric scraps formed by the outcrop of three
strong sandstones with intervening shales. This physiographic unit exiends
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over Kota, Bundi and Jhalawar districts and is called *Pathar or *Deccan
Lava plateau”. It is a wide and stony upland. The river Chambal and its
tributaries namely Kali Sindh and Parbati form a triangular alluvial basin in
Kota district. Occasional tracts of black soils are also evident in nver valleys.

3. Drainage :
The area in the west of Aravalli has inland drainage system with a large
number of separate drainage basins like Kanli basin, Sota, Sahabi basin,

nﬂ'ﬂh hﬁl:";
fr )

rab basin and misht streams in Luni basin, The water in all these basms
sinks into the desert tract. There is no perennial viver in this physiographic
onit. The only significant water course is the Luai river which originates at
Ana Sagar at Ajmer and flows towards the south-west through the districts
of Jodhpur, Barmer and Jalore. The river ends itself in brine near the Rann
of Kutch. It is a seasonal river which receives a iributary from Pushkar
valiey and several hill torrents from the western slope of the Aravalli range
like Lalri, Ghuhia, Bandi, Sukri, Jawas, Jojri and Sagai.

In the east of Aravall:, the river Chambal, its tributaries and tiverlets
form a network in the area. The Chambal originates in the Vindhyss and
enters Rajasthan near Kaukhera village (Chitjorgarh district), Up to Kota
city it passes through bare rocks and hiliy tracts. Near Kota city, it enters the
afluvial plains and passes throogh tectonic plain up 1© Sawaimadhopur.
Ultegnately Chambal joins the nver Yamuna in Uttar Pradesh passing
throngh Dholpur district.

On its way, the river Chambal receives many tributaries like Kali
Sindh, Parbati, Banas, Mej, Parvan etc. These tributaries are also fed by a
number of niverlets like Kali Sindh by Amjbar, Parvan by Chhagpi, Dhar,
Ajnar, Ghora Pachhar and Nevas, Parbati by Andhen and Kooln, Mej by
Talera and Mangli. The tributary Banas onginates in the catchment area
lying between Kankroli and Nathdwara and flows towards east up to
Mandhzlgarh and then towards north-east up to Tonk. Later, n flows
towards south to join Chambel. Its matn feeding riverlets are Khari, Sodra,
Moshi and Morel on the left bank and Berach, Najaen and Galwa on the

right.

The river Ban Ganga rises in Jaipur and Bows eastwazds through
Bharatpur and Dholpur 1o join Yamuna ja Uttar Pradesh. [ts beds are sandy
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and dry vp after rains. The southern part of Rajasthan has the network of
Mahi and its toibutaries. The civer Mahi originates m Madhya Pradesh and
culers Banswara distoict from the east. It ODows in gortherly, westerly and
south-westerly directions in Banswara district forming a natural boundary
between Banswara and Dungarpur districts. Ultimately, it falls in the
Arabian Sea passing through Gujarat state. The nver Mahi receives a
number of tributaries on its way. Anas, orfginatiog in Madhya Pradesh and
fecd by Haran stream on its way, joins Mahi iz Banswara distnict. Som river,
originating in Udaipur district, joins Mahi at Baneshwar in Dungarpur
districi; 1t is fed by the stream Jhalam, A small stream originating in
th‘tnmrh chlr!r't I'H"'FI'..I'F( EF'I."F!'!I]I 'E'll"u torrents on 111: way n_!_'l_r‘_’l u_'__'nﬂn

dll‘ﬁﬁll}' Mahi in Banswara district. The stream Chap, onginating in the hills
north-east of Kalinjara, joins Mahi on the western border of Banswara
district.

The bottom astd beds of the tivers like Mahi and Chambal and most of
ihe inbutanes are siony. I ibe hilly iracis iney fom deep gorges and in
tectonic and sandy or alluvial plains ferm ravines which are very cons-
picuons in Kota, Sawaimadhopur and Dholpur disticts.  Luxunant
vegetaticn can be seen on the sandy beds and where some soil accumulates
in rocky habitats,

Lakes, Tanks, Ponds etc :

There are no natural fresh water lakes in Rajasthan. The only
considerable basin are the salt lakes at Sambhar, Pachpadra, Lunkarnsar
and Didwana. The Sambhar laks is situsted about 50 km west of Jaipur on
Jatpur-Jodhpur railway line at 8 height of about 360 m. Along the south-

Wradt awA nn—"l_ﬂ ard b Hha lalra tha Aesrralls omires fomem o mabiieal b o
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proctecting it from aenlisn desert sand. [t covers an area of about 234 g
km, duriog rainy seasor. During summers the area sinks to 130 sq km.

Pachpadra lake is sitvated about 128 km south-west of Jodhpur, It
occupies an arez of 33.2 sq km. The rain water leaches out the salts from
the catchment area and carries them to subsoil in this depression.

About 50 ks north-west of Sambhar lake is the Didwana lake The
depression is surrounded by sand hills on all sides except its western
boundary. The beds of depression show the presence of black clay.
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About 80 km north-east of Bikaner is located another salt depression
near Lunkatensar where the sah is no lopger being produced. Al these

Aomeccoinmes cinneert couoaral colf ll““.."lflfl STV PC on ”‘lF |"|I‘"i.|' b_ !f_s aﬂ{i i!’!
[ P T LR a-l.l.]..li.ruu.- T PRI ML abg Speaeded WAL
shallow waier.

Rajasthan is well known for its artificial lakes which are the chiel
source of irvigation and drinking water. They are frequemly cleared by way
of weed removal. Very sparse vegetation, therefore, exisis in such habitats.
Impostant astificial lakes of the siate are: Jaisamand, Udaisagar, Pichola
Lake Fewehsagar in Udaipur district, Anasagar, Pushkar, Visalsagar and
Faisapar in Ajmer district, Baisamand, Sardarsamad and Kailana n
Jodhpur, Jaisamand in Alwar, Nakki talao at Mt, Abu, Gajner lake in
Bikaner, Akiars Sagar and Ummed Sagar in Ko district. These lakes are
of litile significance from: vegetation point of view. There are large aumbers
of tanks, ponds ditches and low lands, spread all over the state, which
present variable emporia for aquatic 2nd marshland plants,

GEOLOGY AND SOILS

GEQLOGY

In Rajasthan, the Aravalli range is considered the oldest folded range in
the world which was peneplaned in Palacozoic times and was subsequently
re-uplified in the Mesozoic era. 1t is composed of metamorphosed rocks of

A roanlls tha Dainloo nd +tha Thalhic Pemdad nn.:l.u.'!r!lr- o |
mﬂ-'l'ﬂ-l-ll.g e RAGOE ana Wnc aAcinih. R GLAL WP L OO HJ'I.I.I.F“-F-’I A

Bundelkbhand Gneiss, both pre-Aravaltt formations, are concealed at great
depth indicating that Aravaill and subsequent latter rock formations and
sirxctures have been built up over thenz.

Bundelkhand Gneiss is the oldest in India and extends from Eastern
Rajasthan acrass Bundelkhand. This formation is mostly a normai granite
in composition and varies from pink to reddish in colour, medinm grajned,
nof foliated asd non porphyritic, with quartz, orthoclase and subordinate
micvoline and some ferro-magnesian minerals, mostly biotite. It is also
traversed by veins of aplite, microgranite and quartz and dolerite dykes.

Banded Gneissic complex also belongs to pre-Aravalli rocks and in age
to the Bundeilkhand gaeiss. It underlic the aliuvial plains of Rajasthan and
is best exposed in south Mewar where it has attained its great complexity
with a clear erosior uncoaformity, accompanied by thick conglomerates
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and preat size of basic Java deposits. In the east of Udaipur, the pneiss is
oA of hiatitexrhiot and whitse se ninlk anlitesdd and wverenorania
composed of biotite-schist and white or pink aplited and microgranite
injected along the foliation, with intrusive bodies of ali sizes of grey-foliated
biotite granite. In north Mewar and plains of Aymer, the gneisses are more
heterogeneous with the rocks being dark shisis and granuliies, often
garmetiferous, with intrusion of all sizes of dark coloured porphyritic bictite
granite. In (he central plains of Mewar and towards east up to Banswara
occur bead gness in which fled spar phenocrysts ate strung out along lines

in the dark bictitic matrix.
In the plains along the foot hills of the Aravalli range is found another
type of ancient gneiss which is composed of grey, rather fine-grained rock of

granite compaosition and texture. The basal conglomerate of the Alwar series
Tests Gpon il

Aravalli system has great thickness of Argillaceous rocks which have
undergone metamotphic changes. The changes are clearly marked from east
1o west; in the east one finds shales and towards the west one passes through
slates and phyllites to fine mica schists with garnet and magnetite. In some
areas, alteration with acid granite has occorred resuiting in the formation of
composite gneisses. In south Aiwar may be noted the northern exposures of
the Aravallis. The beds of rocks ocour as interrupted outcrop and extend
south-west up 1o the plams of Oujarat. They also cover a large part of
Mewar and Ajmer-Merwara interrupted by ircegolar ouwtcrops of the pre-
Aravalli gneisses. Other rocks of this system are arkose, grite and quartzites
which rest upon Bundelkhand gneiss or the gneissic complex. Granstic
material may also be noted with schists and gneisses. Argillaceous limestone
is found near Bundi and eastern Mewar. A black massive limestone is
common arcund Udaipur city. On the castern side, the Aravallis are
represented by brown and olive shales with ferruginous and clay concre-
tions. On the western sides, the Aravallis are represented by slates and
impure limestones freguently tntruded by dolentes. Raathambhor quartzites
and sandstones occurring in Sawaimadhopur district belong to youngest
part of Aravalli system.

Raialo series ;
This series occurs between the Aravalli in the [ower part and overlain
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by the Dethi system. Generally white and crystalline limestone constitute
this series. This senes is found 1 widely separated areas such as fodhpur,
north of Udaipur, Nathdwara, Kankroli, Rajnagar etc. The {amous
Makrana marble which may be cornposed of white, coloured with pale grey,
rose, pink and blue grey varieties of rocks are exposed from the sandy
allyvial plains in a narrow ridge of about 80 km long near Makrana city.
Near Ras, a much vaded type of hmestones which are coarse. white calcite
marble, with diopside and white mrca arc cxposed for about BO km length,

Delhi system :

In castern Rajasthan, the Purana rocks of Rajasthan have undergone
TROLS iniense u_uumgas well as gireatsr amount of Eﬁﬁﬁlib wtrusion. The best
formations of these are developed in the mtain synclinrorium of Ajmer
Merwara and wesiern Mewar, Alware and Jaipur areas, [n Ajmer, rhe
synclinonium consists of two synclines with 4 long tongue of the pre-Aravalti
gneiss between them. The novth-western synctine is greatly affected by the
igneous intrusions of Erinpora granite and of epidiorite. Towards south-
west, beyond Ajmer, it mereases (o such an extent that one finds complete
disappearance of sedimentary rocks in Jodhpor. The syncline becomes
broader, additional folds appear and culminate in the Alwar series
Towards the south-west, the Erinpura pranite increases. In the east of main
svaclinorium, there are several lineally arranged ocutliers m which only
Alwar series, basement arkose grits and quarizites are presen.

Malani series :

The maximum development of the Vindhyans occurred on the eastern
ilank UI ihe Hffﬁ"ﬁlll while in wesiern uE:'-'.':ﬁu: ff?glﬂﬁ i oocurred i lesser
form in detached oulcrops. The rocks of this sysiem are composed of a
growp of rhyotitic lavas including felsites. In wesiern Rajasthan, two types of

granites namely Jalor and Siwana prante are [ound.
¥indhyan series

The Vindhyan system consulutes & vast sedimenary formation of
sandstones. shales and limestones. They occupy two separate basing on borh
sides of Delhi synchingnum. The outcrop of western Rajasthan forms two

areas ]mnlﬂg near Jodinpur LII\' n gasiern l\-ﬂjﬂ‘lkhdll- the wdllllﬁ:’ilﬁi’j‘
material is deposited tn a large basin extending from Kurauli and Dholpur
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its thve north-east to Nimbahera and Suket in the south-west. The nocth-east
and south-west outcrops are connected by namow, disconnected patches
extending from Sawaimadhopur to Bundi,

SOILS :

On the hasis of their occurrence, the soils of Ragasthan may be divided
into the following groups:

{a) Desert soil : The desert soil occupy an area from west of Aravallis
up te the staie’s border with Pakistan in the west. This tract is covered by
sand, hillocks and rock outcrops and i3 ili-watered and unproductive. The
soils contain %0 to 95 per cent sand and 10 to 5 per cent clay, high

per::emage of soluble saIts I:|1gh pH value, varynng perceniﬂgf: of calcium

ke

content varies fmm I ['.' to 1.5 per cent In stablllsed sandv Areas, as near
Jodhpur and Jaipur, it is noticed that CaO content decreases downwards
resulting in CaCO4 accumulation or Kankar bed formation. The Calcium
content in the subseil is nearly ten times that of the top soil. In most of
desert soils nitrogen is low and this deficiency is balanced 1o some extent by
nitrates. Thas, the phosphates and nitrates have made the desert sand fertile
for agriculture.

(b (rrev-brown desert soif ; This soil occurs n the distncts of Barmer,
Jalore, Jodhpur, Sirchi, Pali, Nagaur, Sikar and Jhanjhunu, ali in the west
of Aravallis. The soil is sahne and alkaline with high pH value and high
phosphate contents. They are caicareous in nature and nitrogen occurs in
the form of nitrates.

{c} Red and peffow soif : The red and vellow soils usvaily occur
together i the western parts of the districts of Udaipur, Bhilwara and
Ajmer. They are poorer in carbenate and iumus with the pH ranging from

S8+~ & Thaon ore ile havas mordd vwatar haldimser mnnmru r"llﬂ ‘I’.ﬁ. f‘ﬂﬁt‘.‘ll“‘lnrnl\‘n
St WO, 3 IESE SO NAYC ELAAL FOIvt IR IR LR LRl p LLFRA e 0 g

percentage of silty loam and silty clay soils. In Ajmer district the sandy soil,
shallow soil and dark medium heavy soil are alsc common.

(d) Ferruginous red soif - The central and southern parts of Udaipur
district and the whole of Dungarpur distnct consist ferruginous ted soil
formed from ancient crystalline and metamorphic rocks. This soil has
smaller contem of lime, potash, iron oxide, phosphorous, nitrogen and
humus.
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(e) Mixed red and black soif : The eastern part of Udaipur, Chittorgarh,
Dungarpur, Banswara and Bhilwara are covered with this soil. The pH is
neutraf to alkaline.

() Medium black soif : Kota, Bundi and Jhalawar districts are covered
mainly with black soil and partly with heavy soil with grey brown to dark
brown colour, medium heavy soil with grey browa colour gnd yellow and
red light soils.

(g) Allwvigl soil : Alluvial soil cccupies the districts of Alwar,
Bharatpur, Jaipur, Sawaimadbopur and central part of Ganganagar district.
This soil is red-coloured, deficient in lime, phosphoric acid and humus. it

armeime Py claaeee b el b 1o doriaes
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CLIMATE

The climate of the desertic zone in the west of Aravalli is characterised
by extremes of temperature, severe drought accompanied by high wind
velocity, low relative bumidity, ¢vaporation far exceeding precipitation and
too scanty rainfall to support any appreciable vegetation. The climate in the
east of Aravalli is aimost semi-arid and comparatively milder. It supports
comparatively dense, deciduous vegetation.

Termnerabore *

e R . ——

January is the coldest month in Rajasihan, The average mean
temperature for this month ranges from 12°C to 17°C. At Mt, Abu, the
temperature decreases to 7 10 8°C dunng this month. In the rear of some
disturbances which traverse north India, cold waves occur and the
temperaure sometimes falls to 2 to 3°C beiow the freezing point, particularly
in the north-western parts of the state. From mid February, the temperature
adopts increasing tendency, more rapidly in western parts. From mid
March hot weather is initiaied which prevails up tc June. During March the
tise in temperature is somewhat uniform in the whole of Rajasthan. From
April to June, diurna) range of temperature increases more, the days become
hotter and the maximum daily temperature goes up to 32°C ta 47°C. The
mean monthly temperatures for the months of April to June in sandy arid
plains {Marusthali) varies from 34°C to 40°C, in Deccan plat=av from 34 to
36°C, in southern Aravallj rasge (Mt Abu} from 28 to 32°C and in the
remaining regions from 30 to 36°C. During the monsoon season from July

to September the temperature shows slight decreasing trend and in the
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month of October the maximum varies from 32 to 36°C and the minimum
17 ta 21°C. During November-December, there is a gradual decrease in the
temperature all over Rajasthan, reaching 12 to 17°C in the month of
January.

1t should, however, be noted that the differences between day and night
temperatures at different stations in Rajasthan and Ouctoations in the
temperatures from January to December of a vear and between maximum
and minimum temperatures are 0 much that mean values comvey a very
inadequate picture of the true climatic conditions.

Rainfal:

The whole of the state continues to get heated till the onset of monsoon
by the middle of June, The state receives the moasoon cucrents from the
Bay of Bengal and Arabian Sea. More than ninety per cent of the rainfall is
received from June to September. The general trend of isohyetai line during
this period 15 from north-east to south-west. The south-western parts iaat
Mt. Abu and its neighboutrhood get the maxisoum rainfall i.e.700-1250 men.

[o the Chappan platean and southern parts of Bhorat and Deccan platean
the rainfail is 700-800 msm whereas in the notth-western Bhorat plateau,
north-eastern hlly tract, the Banas basin and the Vindhyan scarpland it is
500 o 600 mm. There is a rapid and marked decrease in rainfall from east
to west of Aravalli making western Rajasthan the most arid part in India.
The semi-arid transitional plain receives about 250-300 mm rainfall aznd the
sandy arid plain (Marusthali}, further west, receives less than 250 mm
rainfall.

The variations ia aanual rainfall and the oumber of rainy days from
year 10 yeal are appreciable. The moath of July s the rainiesi receiving 50
to 95 per cent rainfall. Five to ten per ceat of the annual rainfall occurs in
the form of local showers during winter season and thunder storms
particulasly dering June-July. On an average, there are 30 to 40 rainy days
in 4 year.

Relative homidity :

The relative humidity ts minirum in the summer season, particularfy
in April and May when it ranges between 35 to 60 per cent in the morming
hours and 10 to 30 per cent in the afternoon. The meximum humidity is
noted during the rainy season, particularly mid July to mid August (90%).
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During the winter seasoa, pariicularly mid December 1o February, the
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in the afternoon, The relative humidity in the west of Aravalli is lesser than
In the east of it.

Wind :

During post monsoon period and winters 1.2. Ociober to February the
winds are very light and vanable, with north westerly end northerly winds
being more frequent. In the hot and rainy seasons, the winds usually move
between south-west and west. During summers, dusl storms are also very
common, particularly in the western arid regions. Maximom dust storms
occur in June in the arid regions and in May in south-east.

Hail storms aze very rare and they generaily occur from Januvary-
March. Fogs are comparatively more frequent, usually occurting between
December to February.

GENERAL ASPECTS OF ¥YEGETATION

Three physiographic regions may be recognised in Rajasthan for the
smadly of flora and floral composition of the area, namely ths western sandy
desert, the eastern gravelly/rocky plateau with outliers of Aravallis and the
main Aravalii rmnge itself,

1. The western sandy deseri :

The western and and scmi-anid region, commonly kapwn as the
Rajastharn desert or the Thar desert, covers a total area of 1,96,150 3q. km in
the west of Aravalli range. lis geographical position and the topographic,
climatic and edaphic characteristics bave aiready been discussed in the
preceding pages. The vegelation in arid regions is sparse consising mainly
of stunted, thomy or prickly shrubs and perennial herbs capable of drought
resistance, Trees are few and scattered. The ephemerais come vp duning the
rainy season, compiete their life cycle before the advent of summer and the
bulk of the area is once more transformed into open sandy plain, desalate
and barren. Since the climate is more or less homogeneous, the vegetation
can better be said to be edaphic controlled. We Gan study the vegetation of

the desert under the following heads:

(a) Sand-dunes and interdunal areas : This is by far the most common
habitat of this region. Sand-dumes of different types, magnitude and
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crientation are encountered. They may be stabilised, partially stabilised or

unslabiils:u' i am‘i barrep, The commen irees apd s.'nruhs i'f}uuu‘ on siabilised

phiﬂnudrs Halﬂxyfﬂn mhmrmcum L_w:mm barbmum eIC. Dn some uf thi:
dunes, trees like Acacia semegal, Prosopis cinerana, Salvadora oleoides etc.
are also common. The other common inhabiiants of sand-dunes include
Aerva javamica, Citrullus colocynthis, Crotalaria burfia, Dipierygium
Eﬁﬁi‘wn, Farsetia J!'ﬂﬁii:u’.im':, Ifml‘fﬁjfl"ﬂ &r‘g'crul::u, i Eﬂm‘ijﬁ{u‘h i Eﬁsfﬂ{aﬁ
Leptadenia pyrotechnica, Methania denhamii, Sericostemma pauciflorum,
Tephrosia falciformis, Tribulus longiperalus etc. The common grasses aod
seglpes which play a vital role in soil conservation are; A risticn adscensionis,
A. funicidote, Cenchris biflorus, C. ciliaris, C. prieurii C. sefigerus.
Cymbopogon  jwarancise,  Dactyloctemium aegyptiumy, D, scindicum,
Desmostachya bipinnaia, Erogrostis species, Lasiurts sindicks, Latipes
senegalensis, Ochthochloa compressa, Panicum antidotale, F. mergidum,
Sporobolus helvolus, Stipagrostis hirtighima, Cyperus atkinsomii, C. cong-
lomeratus elc.

The interdunal gaps support more luxuriant vegetation due to greater
availability of moisture. The common trees and shrubs are: Acacia
Jjacquemontii, A. semegal, Frosopls cineraria, Salvadora oleoides, Tecomella
senduiata, Calotropis procera, Capperis decidua, Ziziphus nimmudaria etc.
In addition, almost all the plants found on sand-dunes grow more profusely
m the interdunal area.

At the foot of the isolated hills and rock outcrops, the windward sides
of which obstruct the movement of sand, obstacle sand-dunes aee often
formed. On these dunes a mixture of characieristic elements of sand-dunes

and rock owcrops like Acacia senegal, Anogeissus pendula, Commiphora
wightii Maytenus emarginanis elc. may be seen.

The unstabilised sand-dunes are least covered with plants. Howeves,
Cyperus aremarins, Crotalaria burhia, Aerva javanice, Lepladenia
Dyioiechnica etc. arc some of the pmum a;.wr-a to colonize these dunes.

The very crest of such sand-dunes are often colonized by varying frequency
of Lasturus sindicus and Citruflus colocynthis etc.

{(b) Sandy and hummocky plains : Sandy and hummocky plains
constitute the wajor part of the desert and plants growing in such habitats
form some of the characteristic associations of the region. The common trees
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and shrubs are: Acacle sencgal Calligonum polygonoides. Calotropis
procera, Capparis decidug, Mayienus emarginaius, Prosepis cineraria,
Salvadora oleoides, 8. persica, Tecomelln wndulata and  Ziziphus
nigmmulariz  In addition, under-shrubs and herbs like Aerva javarica,
Amebia hispidissima, Boerhavia tflﬁit.!ﬂ, B, elepans, Convelvalus micro-
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also common. The most commoan creebers are Ofradius mﬁ-:rm:hu
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C. lanams, Cucumis melo and C, prophetarum, and of climbers mention
may be made of Coccinia grandis, Momordica dioica, Mukia maderaspatana
and Pergularia daemia Most of these plaats possess well developed root-
system and occur in open clump formatioas with plenty of vacant spaces
between them which are occupied by severnl ephemerals and grasses like the
species of Aristida and Cenchrus, and Dactyloctenium scindicum, Lasirus
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gluma etc. along with sedges like Cyperus arkinzonii and C. conglomeratus
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The shifting dunes are nftcn successful in over runmng the low vegetation.
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these habitats are Cieome mﬁa‘mm. C fmcm.s. Famnm indica Lhmr!'a-
clenlum arisiaiem, Indigofera linnaei, Heliotrapium rariflorum, {.eptadenia
pyrotechnica, Blepharis sindica, Sericostemma  pauciflorum, Bouchnera
merubifolia, Salvia aegypitia eic. Certain plants of gravel are prostrate and
star like with the branches remaining appressed to the ground. eg.
Euphorbia clarkeana, E. granulgta, fndigofera rcordifolio, I hochsietter]
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and shrubs of this habitat are; Calotropiy procera, Capparic decidua,
Eupkarbm cadu.-:n"ﬂfm. Muaytenus emarginarus, Prosopis cineraria, Salva-

dora oleoides, Ziziphus nummularia etc. At certain spots, the gravel plains
maintain characteristic prass-legume associations. The common grasses
are: Enneapogon brachystachyus, E. schimperanus, Melanocenchris abyssi-
nica, M. jacquemontii, Oropetium thomaeum, Tragus roxburghii eic.

The gravel plains are marked by deep vaileys or shailow depressions,
particularly near the foot of hills; the typical rock plants which become
prominent along with some rambers in such habitats are: Ephedra foliaa,
Asparagus racemosus etc. The rocks in the area represent various geclogical
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formations. The rocky plains maintain sparse vegetation without oy Lue
forests. Anogelisuy pendula, Asparagus racemosus, Balanites aegyptiacs,
Corallocarpus epigaeus, Rivea hypocraieriformis etc. are the common
plants of these habitats,

(d) Isolared hills and rock ouicrops : The region in the west of Aravalli
consists isolated hills of low elevation and of various onigin. These hills are
usually bare at the top; occasionally, however, Boswellia serrata, Rhus
mysurensis among woody plants and Convelviles stecksii and Viola
cinerea var, stocksii among herbaceous ones are found. The hili-siopes,
howcver, maintain better vegetation due to the accumulation of sand and
better water holding capacity. The common plants of these habitats are:
Acacia senegal Anogeissus penduls, Capparis decidug, Commiphora

wightii, Euphorbia caducifolia, Grewia tenax, Muvienus emarginalus,
Ziziphus nummuiaria eic.

Among climbers, Abrus precatorius, Asparagis racemosis, Boerhavig
verticillata, Rhynchosia minima, Rivea hypocrateriformis are charactenstic,
The undergrowth is characterized by the presence of Anticharis senegalensis,
Barleria acanthoides, 5. prioniis, Blepharis linaraefolia, Boerhavia diffusa,
Cleome brackycarpa, Fagonia indica, Heliorrapium bacciferum, Seetrenia

lanntn Nida cardasa etc,

The vegetation is comparatively more dense at the oot of hills and
nearby areas. Acacia semegal is the main jungie forming tree in such
habitats. Other charactenstic elements inciude Bizphariv sindica, 1.ipida-
garhis trinervis, Melhania denhamii, Monsonia senegalensis FPavonia
Zevlanica, Schweinfurthia papilionaces, Seddern latifolin, Tephrosia
purpureq, Tridax procumbens, Arisiide adscensionts, Enneapogon brachy-
siachyus, Melanocenchris facquemontii, Oropetium thomaewm, Stipagrostis
urtigluma, S pogonoptila, Tragus roxburghii eic.

Lipidagathis bandraensis and Corbickonia decumbens, the typical
lethopliyies of this region, are found in crevices of rocks. Commeling
atbescens and Lindenbergia indica arc some of the other species growing
from the crevices of rocks.

(e} Saline tracts : There are large saline tracts spread throughout the
desert. The common plaats of this habitat are: Cressa crefica, Haloxylon
recurvum, H, salicornicum, Portulaca oleracea. Salsola barvosma. Sesuvium
sesuvipides, Suaeda fruticosa, Tamarix indica, Trianthema iriquetra, Zaleya

govindea, Zygophyllum simplex etc.
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(f) Aguaiic and Marshland habiters - The area maintains considerable
nember of fresh waler, artificial, salt 1akes and tanks with rocky sebstralum.
These support a reasonable number of aquatic species ke Hydrifla
vertsicitlate, Lemna paucicostata. Najas vramined. N welwitschit, Fotamo-
geton crispus, P peciinatus, Spirodela polyrhiza, Vallisnenia spiralis, Wolffia
species eic. Eichhornia cressipes is also encoumered in certain ponds and
lakes.

{g) Miscellaneous habitats - The atea has a number of otd and historical
buildings, forts, palaces etc. On the walls of such buildings, plants hike
Lindenbergia indica, Ficus refigiosa, Salvadora plecides. Tephrosia strigasa,
Vernonia cinerea are frequem. Cistanche tuhidsa 1s 4 common rool-
parasite particularly on Capparis, Calorropis, Safvadora and FProsopis

species. fpnedra fotiaia s the only hving gymnosperm tound in this region.

Certan species escape from cultivation and imperfectly naturalise near
habitations e.g. Citrulius lanams var. fissufosus, Lycopersicon esculenium,
Momordica charantia eic.

The area includes few biologically significam habitais like the Desert
National Park and the Akal Fossil Wood Park. The Desert National Park,
situated in Barmer and Jaisalmer districts, occupies an area of about 3000
sq km and represents all the characteristics of the desert ecosystem. [t has
been established to preserve the flora and fauna of the Thar desent and 1o
restare the degraded patural ecosysiem. It has good concemiration of
Chinkara, Biack-Buck and Great Indian Bustard, the last being an endan-

gered species.
The Akal Fossit wood park, located at Hirchindani in Jaisalmer

Aretrird hoe fbrther sanvhianesd the imantance af thae Thar Ascart b tha
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iscovery of fossil wood logs of the lower Jurassic age.
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™ Saphari National Park, located at Kailara in Jodhpur district, is a
recent effort being taken for the preservation of desert flora and fauna,
including some of the rare and threatened plants and animals of W,

Rajasthan.

(k) Endemic and rare waxa : The desertic zone due to its characteristic

topography, geology, edaphic and climatic factors mainiains a pecoliar type
of vegetation, not found elsewhere in India. About 16 taxa of angiosperms
are endemic 1 the desert. They ares Coeachruy rafaschanensts, Contoliafus
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Aburilon bidentatum var_magjor, A. fruticosum var. chrysocarpa, Alvsicarpus

Blatteri Farestin macrantha Pulicaria rajpuiange,  Ziziphus fruncata,

momilifer var. venosa, Barlaria prionitis var. diceantha, Cenchrus prieurii
var. scabra, Cleome gynandra var. nang, Convolvulus auricomus var,
ferrug:m.sm Ipﬂmm& carica var. Se’mme-gia&m. Pavonia arabica var,

g,’

Most of these endemic taxa have very restricted distribution probably
due 10 the greatly disturbed ecosystems in the desert and due to the limited

range of adaptability of these taxa,

Besides these, the over expleitation of certain species for various uses in
the desert pose & serious threat to them eg  Cirullus colocynthis,
Commiphora wightii Ephedra foliata, Tecomella undnlata etc.

The Athar rore town I'nn-mrl in Rasaethan ars: A mmannin dﬂtﬂr.mrum
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Glossonema varians, Heliotropium rariflorum, Linewm indicum, Moringa
concanensis, Seddera lotifolia, Sesuvium sesuvioides, Tephrosia falciformis
and Tribulus rajasthanensis.

2. Aravalli Range :

The second physiographic region of interest 15 the Aravaili range which
runs disgonally across the state extending from Champaner in {3ujarat inthe
EDI.II[I‘WESI. 0 nEar Ul:ll]] lI] I.ﬂf- ﬁﬂﬁﬂ'ﬂﬂbl ll._I!_' a LI-Ibl.H.l'ILI'} Ul aboui 642 km.
Within Rajasthan, the range runs from Khed Brahma in the south-west 10
Khetri in the north-east for a length of about 550 km. The elevation of the
Aravalli range gradually rises in the south-west direction and so also the
vegetation pattern and floral composition changes due to the changes in
climatic and edaphic factors. On Khetri hills (792 m) the vegetation i3
scrubby and in degraded stage. The top of the hills are practically barren
while on the slepes, where some sand and maoisture accomulate, thick
growth of plants such as Acacta leucophloea, A. semegal Balanites
aegyptinea, Cappariy decidua, Euphorbia nivulia, Grewia tenax, Justicia
adhatoda, Securinega leucopyrus etc. are noticed. Cn Harshnath hills (913
m}, the floral composition up to 600 m is similar to that of Khetri fulls; bw
above 600 m. plants like species of Cm'mrapfs. Clerodendrum, Justicia elc.,

f“i!ﬂﬁl‘\ﬂﬁl‘ -l'ind *Lnla mlomar oo dole o N, P IALMH-II.H-L 1] ﬁlll.ﬂh.nﬂ
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Euphorbia nerfifolia, Triumfetta rhomboidea ew;. Trees hike Anogeissus
latifolia, A. pendule, bulanites aegyptiaca, Provepis cinerered, Wrightiu
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arborea etc. which are stunted at lower elevations become more and more
promingnt.

Furiher south-westwards a1 Xho (920 m), Raghunathgarh (1055 m)
and Todgarh in Ajmer district the scrub vegetation merges (o some extent
with the decidvous type. The floral compaosition of these hills include
Anogeissus pendula. Acacia leucophloes, Bauhinia racemosa, Baswellia
serrawe, Commiphora wiphtli, Dichrosiachys cinereq. Mimosa hamaita,
Prosapis cineraria, Rhis myyorensis, Securinega leucopyrus, Sierculia
urehs el

Trom Bijapur forest range {1{00 m) in Pabi districi to fucither souih-
westwards, the hills are covered over with mixed deciduous type of forests
dominated by Anogeissus penduly. The other cornmon associates at Bijapur
are Aegle marmelos, Anogeissus latifolia, Bauhinia racemosa, Boswellia
serrata, Butea monosperma,  Cassia fistwla,  Diospyros melanoxyfon,
Mitragyna parvifolia, Wrightia tinctoria eic,

M1, Abu (1727 m) at the south-weslern border of the state is the
highest peak not enly of the Aravallis bot also between western Himalayas
and Nilgiri hills. The vegetation here falls into fairly distinct elevational
zones though they intermingle to cenain extent, The chief components up to
1300 m are the same as between Biapur and Mt Abu vwuh only 2 Intle
change m the {requency and abundance. But above 1300 m, the vegelation
gradually changes to subtropical evergreen type with species like Boswellia
serrata, Carvig callosa, Crateva nurvala, Flacourtia indice, Girardinia
zeplenica, Jasminum humile, Lannea coromandelica, Mallotus philippensis,
Mangifera indica, Rosa brunoni, R. inyolucrata, Sterculia urens, Syzygium

s e Ad ez e laen A Hagwdn omm Lwopksasss  omam | nivry N LR
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officinalis, Kydia calycing, Trema orientalis etc. are also found at highey
elevations, Several species of ferns and fern-aliies also occur at Mt Abu.

The ground cover comprising of Acanthospermum hispidum, Blain-
villea acmella, Sclerocarpus africanus, species of Alysicarpus, Cassia and
Desmodium Borreria articularls, B. pusilla, many grasses eic. become very
dense at lawer elevations al Mc. Abu. [n the north-eastern drection from
Bijapur, right up io Khetri hills, not only the density of the above mentiened
taxa decreases but species like Boerhavie diffusa, Borreria articularis.
Dactylocienium aegyptium, Evolvulis alsinofdes, (Hlossocardia bosvallra and

amanias of some ferns like Aotimopieris, Adiamum ete. become more
ﬂl.ll.-l.-l'i.ru M AL 1wl L3-8 i

Lomoon.
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Endemic and Threatened plants : Mt, Abu maintains a charactensie
vegetation dne to the relatively high altitude coupled with the chmatic and
edaphic factors. The endemic taxa of MU aba are: Bohnaya bracteoides,
Dicliptera abuensis, Oldenlandia clausa, Strobilanthes hallbergii and
Veronica anagalfis var. bracteosa. Thege taxa were described by Rlatter and
Hallberg berween 1918-1931 with the type specimens deposited in Blamer
Herbarium, Bombay (BLAT), Since then many botanists have explored M,
Abu, but none could collect these taxa; probably they have become extinct,

3. The arez in the east of Aravalli :

The area situated in the east of Aravalli range constitwes the third

physiographic regicn.  From Ajmer onwards several parallel ontiiers of
Aravallis become coaspicuons and begin to spread to the south and south-

gact, This area mav be cnbdivided inio the following nhvmnnrn nhgr‘ unite Inr
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a better understanding of the flora and floral composition.

{a} Bhorat plateau : The eastern part of Sirobi, major part of Udaipur
and the entire Dungarpur district fall under ‘Bhorat Platean’. The highest
section of the outliers of the Aravailis lies to the nonh-west of Udaipur
between Kumbalgarh and Gogunda. The average elevation of this platead is
1225 m above msl, The vegetation on the hills is of mixed deciduous type,
showing thres altitudinal zonation with the higher elevalions Jominated by
Boswellia serrata, associated with Arogeissus latifolia, Lanneg coroman-
delica, Sterculin urens erc. In the middle zone Anogeissus pendula is
dominant and il is associated with Albiziaz odorarissima, Diospyras melano-
xylon, Holopielea integrifolia, Wrightia finctoria etc. The lower elevations
are dominated by Cassia aurfcklats, associated with Anmnona squamosa,
Buteq mongsperma, Dichrostachys cinerea, Diospyros cordifolia etc. Shrubs
and uwadershruds are usually not affected by elevanon, the common ooes

heine Tannare ooniasie Maeaehs sl Aty ausonane  Decringa
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adhatoda, Spermadictyon suavenlens Woodfordia fruticosa eic.,

(b) Banas basin : The eastern part of Udaipur, western Chetlorgarh,
Bhilwara, western Ajmer, Tonk. Jaipur, western Sawaimadhopur and
southern part of Alwar district constitute ‘Banas Basin' The maximum
height of hills is about 582 m near Deogarh. The forests located here are of
the mixed deciduons type deminated by Anogelssus pendilo, associated
With Acacia senegal Bauhinic rocemosa, Bosweflia serrala, Cappons
sepiaria, Casyin fistula, Dichrostachys cinerea, Divspyres melancaytan,
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Lonpon .ﬂnmmﬂur"ﬂhrﬂ W:P'Iﬂ'ﬁhﬂ finctoria etc. There 15 no sienificant
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elevational effect on the vegetation of Banas basin except that Boswellia
serraiq becomes more abondant at the summit of the hills and Buten
monosperma and Casséa auricuiata on the ouskins,  Stercudio wrens is
usually found at the 1op or on higher siopes. The vegetation is compara-
tively denser in the valleys of the hills.

fc) Chappan platean ; South-castern part of Udaipur, southern
Chittorgarh and Banswars district constitute “Chappan platean™ The
average height of the plateau is 350 m and 1he cutliers hardly exceed 700 m

T B, 7 Y [, [T

.ﬁl‘.ﬂlln -“ﬁ.' ﬂ rﬂ
ST L3 10 WA 4T Ui Woliulnoiis LIW.' l.,ll..HllLLHl.l.“.l lllﬂ.,l.l.llJ' IJ'J'

Tectona grandis. The altitude does not have much effect on the zonation of
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vegetation except that on higher slopes teak 15 replaced by species like
Bauhinia racemosa, Boswellin serrata, Dalbergia latifolia, Emblica offi-
cinalis, Lannea coroman delica, Sterculia urens eic. The vegetation is richer
on the gentle slopes, where additional associates of teak like Ading
cordifolia, Aegle marmelos, Atbizia odoratissima, Diospyros melanoxyion,
Hymenodictyon exceisum, Lagerstroemia parviflora, Madhuca longifolia,
Mitragyna  parvifolin, Terminafia arjuma, Wrightia ninctoria occur.
Dendrocalomis stricfus grows in solated patches. The steep slopes with big
boulders of rocks support Euphorbia neriifolia, E, nivalia etc. At the foot of
the hills Nycienthes arbor-tristis is aboandant. On the outskirts, dry teak
forests are reduced to scrubs with many stemmed, crooked branchy reak
stocks amidst Acacia chundra, A, leucophloea, Butea monosperma,
Holarrfiena pubescens eic.

{d) Deccan plateax : The western part of Deccan plateau extends to the
south-castern part of Rajasthan over Kow, Bundi and Jhalawar districts
with the Vindhyan and Aravallr outliers. The forests here are of mixed
deciduous type, thowing altitudinal zonation of the vegetation to the extent
that Adina, Aegle, Boswelfia, Buchanania lanzen, Cassia fistula. Dendro-
calamus, Diospyros, Lagersiroemia, Lonnea, Stercalia etc. are more
abundant ia the middle zone, while Acacia feucophivea, Butea monosperma
etc. are sbundant at the foot or outskirts. Arogeissus pendula is the
dominant species of these forests extending nght from tie base to the top of
the hills.

A natural belt of teak is found in the flat terrain along Parban river
from Atro to Kishangan} in Kota district. In the east of Kishanganj, the
tertain becomes hilly and the forests mixed deciduous of Anageissus
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pendula type. There are three peripheral zones of vegetation i this (fat
terrain. The inner part is of pure Tectona grandis, with isolated trees of
Diospyros melanoxyion and Hardwickic binatg and naked ground ficor. In
the peripheral regon, the desiruction of the forest has resulted in scrub
woodlands consisting of Acacia catechu, A. nilotica subsp.  indica,

A, leucophloea, Balanites aegyptiaca, Buten monosperma,  Diospyros
melanoxyion etc. Shrubs and uadershrubs are also abundant in the marginai
zone. Separating the two, there is a thick belt of Acaciz catechic, A. nilotica
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A subtropical evergreen forest named “Sitahari™ situated nsar Kelwara
village in Kota district, and considered sacred supports species like
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Cissus repands, Cordia dichotoma, Ficus virems, Hiptage benghaﬁensi.g
Ixora arborea, Mangifera indica, Pueraria tuberosa, Schieichera oleosa,
Svzygium cumini, Terminalia arjuna, Vanda lasseliata etc. Many fems,
aguatic and shade loving spermatophytes grow in this forest fed by a
pérennial siceam.

(e) Vindhyan scarpland : The Vindhyan scarpland having an average
elevation betweert 350-580 m above msl. covers the area between Banas
and Chambal rivers and inchwies Bharatpur, Dholpur and Sawai Madhopur
districts. In Dholpyr and Bharatpur districts, most of the area is either under
cultivation or i in the form of ravines and useless. The hillocks are more or
less naked with degraded and stunted trees and shrubs. In the protected
fprests, however, the trecs attain considerable height, the common ones
being Acacia Jeucophivea, A. nilotica, Anogeissus penduls, Balanjtes
aegypiiaca, Kirganelia reliculata, Mayienus emarminaius, Prosopis juliflora,
Salvadora alecides. S. persicy etc. In addition, Dichrostachys cineren,
Sterculia urens eic. are also found.
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km and located near Bharatpur is alse a pmtemed forest whick
comparatively denser than elsewhere. The area is an extensive marshland
and it was once the hunting presarve of the princely family of Bharatpur,
Besides the taxa already noted above, Adina cordifolia, Azadirachta indica,
Diospyros momana,  Mitragyma parvifalia, Pithecellobium duice, Phoenix
syivestris, Ziziphus mauritiana etc. also occur in this park where thousands
of migratory birds from Afghanistan, Central Asia, Tibet, Siberia, China etc.
come and make their nests. Clerodendriom phlomidis, Justicia adhatods,

W
g 8
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Ziziphys nummularia el together with many climbers forther make the
habitat suitable for wild animals like pythons, porcupines, ailgai, spotted
deer, hyenas, sambar and wild boar.

The vegetation of wastelands is identical to other regions except that
Tamarix aphyila and Alhagi mawrorum are very common throughout the
area. It is interesting 1o note that thick populations of Carissa spinarum are
encountered near Sikandra wilage along the foor of the hills (Bayana-
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{f) North-eastern hilly region : North-castern hilly region {Alwar
district) is traversed io the north and vorth-gast to south and south-east by a
number of parallel outliers of Aravallis rising np to 300 m. This region
open towards north-west and south-west with flat plaing at 300400 m
above m.s.l. The hili slopes are excessively stony and the vegetation shows
three distinct elevation zones, dominated by Boswellia servata, associated
with Crateva nurvaln, Euphorbia neritfolia, Holoptelea integrifolia, Mailoms
Philippensis, Terminaglia bellerica etc. a1 higher elevanions. The middle zone
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Lonnea coromandelica, Wrightia tinciorig etc. In the basal zone Acacia
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nilotica, Dickrostachys cinerea, Butea monosperma, Tecomelln undilatg
etc. grow almost in equal proportions. In the cool and shady valley
Colebrookea cppositifolia, Dendrocalamus sirictus, Mirragyna parvifolia,
Wrightia arborea etc, grow in abundance.

The ruthless destruction of vegetation in various ways has resulied in
the naked hills with big boulders of rocks throughout eastern Rajasthan, The
vegetation in such habitats is very sparse, stunted and bushy with plants like
spiny Euphorbias and Acacias, Riospyros cordifolia, D. montana et.

(2} Wastelond vegetation in the east of Aravelli : The vegetation of
wastelands is aimost identical in ail the physiographic divistons in the easi of
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are: Acacia leucophioea, A, nilotica, Aegle marmelos, Azadirachta indica,
Balanites aegyptines. Bulee monosperma, Cordia dichotoma, Dolichandrone
folcata.,  Ficus benghalensis, F.religiosa.  Mangifera indice. FPhoenix
splvestris,  Pithecellobium dulce, Prosopis cineraria, Salvadora persice,
Ziziphus mauritiana etc. The progressive regeneration of most of the trees,

both by seeds and coppice, is negligible due to great biotic pressure on them.
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Prosopis juliflora 1s the only species which shows highest survival percentage
under adverse climatic and biotic conditions.

The wasteland habitats are more favourable for shrubs and undershrubs
which form 2 comparatively dense laver. The most common shrubs are:
Abutilon indicum, Acacia farmesiana, A. jacquemontii. Calotrepis procera,
Capparis decidua, C. sepiaria, €. zevlanica, (lerodendrum phiomidis,
Dichrostachys cinerea, Ficus paimats, Kirganelia reticwlain, Lantana
camara, Leptadenia pyretechnica, Mimosa hamata, Opuntia elotior,
Solanum incanum, Fiziphus nummularia eic. These shrobs usually grow in
clumps with trees and in vacant spaces.

A large number of undershrubs also grow in the wastelands, the most
common ones are: Cassia auriculata, C. occidentalis, Desmodinm gangeti-
cunt, Malvastrum coromadetionum, Pavonia zeplanico, Pupalia lappaces,

Sida alba, 8. cordifelia. 8. ovata, Triumferta pentandra, T. rotmndifolia
{/rena iohata, Xanthium sirumarium ic.

The most common climbers are; Abrus precatorius, Argyreia sericea,
Cissampeios pareira, Cocculis hirsuties, Cryptosiegia grandifiora, Lepio-
denia reticulara, Marsdenia tenacissima, Mucuna pruriens, Pergularia
daemia, Rivea hypocrateriformis, Teramnus labialis, Wattakaka volubilis
et.  thev usuallv grow among the trees and shrubs, particularly on the
boundaries of fields ang gardens.

Besides these, a large number of annual and perennial herbs are
encounigred in the wastelands. With the advent of the winter season a
considerable number of compositaceous meadow herbs, in association with
Acalyphg ciliata, Achyranthes aspera, Argemone mexicans, Leucds cepha-
lotes, Nepeia hindostana, Sofanum nigrim etc. come into bloom. The most
common compositaceous hierbs are; Ageratum conyzoides, Echinops echi-
natus, Eclipia atba, Graphalium pofircaidon, Lagascea mollis, Launaea
procumbens, Pulicaria angustifolic  Senchus oleraceus and Sphaeranthus
indices; the last mentioned species often forms dense mats at centain places.

Decreasing moisture content, increasing temperature and high velocity
winds during March and April result in the disappearance of most meadow
herbs excepting those growing in somewhat moist habiats. The dry
meadow herbs appeating during summer months ate very few e.g. Alhagi
mairorum, Chrozophora romleri, Solarum surranense, Tridax procumbens
and Dipcadi serctinum which possesses underground buibs and become
visible above the ground only during the summers.
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green carpet of serm-xerophytic and meadow herbs which belp in increasing
the humus content of the soil and extend the vegetation to the barren areas.
The life-cycle of most of the herbs comes to close before the winter séts in.
The rainy season herbs are dominated by leguminous plants like species of
Alysicarpus, Cassia, Croialaria, Indigofera, Fsorales, Tephrosia, Vigna elc.
The common associates of the above are: A ristolechia bracteolata, Borrena
articularis, Cieome gpwmandra, C. viscosa, Comvelvilus prostratus, Evolvilus
alsinotdes, Glossocardia bosvallea, Merremin mridentata, Polygala eriopiera,
Tridax procumbens and several grasses among which the spegies of A ristida,
Cenchrus, Chloris, Eragrostis, Trapus, Urockioa etc. are more common,

On the boundaries of fields, gardens and orchards. Antigonon lepropus,
Canavalia ensiformis, Cardiospermum halicacabum, Coccinia grandis,
Dipscorea bulbifera, Momordica divica, Mukia maderaspaiana eic. besides
reducing wind velocity also act as an obstacle in the path of moving sand
particies.

A few sciophytic humus and shade loving herbs fairly distributed in the
gardens, orchards and other simzlar habitats are: Baliospermum montantm,
Biophynim sensitivam, Chenopodivm album, Corchorus olitorius, Fuphorbia
hirta, Fybanthus enmeaspermus, Lindernin crustecea, Oldenlandia corym-

boza, Oxalis corniculat, Phyvllanthus fraermus, Physalis minima, Salanum
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The neglected coroers of fields and gardeos which escape ploughing
and have Jower percentage of niirates, humus and iow water holding

capacity are most suitable for the growth of lime loving species like
Chenopodfum altims,  Desinosiachpe bipinneta,  Echinops echinaius,
- Euphorbia hing, Perotiy indica, Saccharum spomtaneum, Veriveria zizani-
Dides elc.

Parks and play grounds are most suitable localities for many grasses
which forr dense mental 2nd act as an effecient soil-binder e.g. Bothriockioa

T omnde aeadfaefd

pertuse, L_}"Hﬂdﬂﬁ dactylon, Dichanthium annilaum, Imperaia cpiindrica,

K AN b . el a i

Fseflema baviem, Tr FENEE mwwgnﬂ i

Inhabiting seini-demolished walls of ancient buildings and monuments,
there are well recognisable associations of meadow herbs like Bidens
biternate, Euphorbia hirw, Glossocardia bosvallea, Haplanthodes verti-
cillata, Indoneesiella echioldes, Lindenbergia indica, Tridax procumbens
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etc. The seedlings of Ficws benghalensis and F. refglosa cause damage 1©
the buildings by sending their roots deep down into the walls.

Etriculario excleta and U stellaris are the inscctivotous representatives
of the area. derides crispum and Vondg fessallata are the common
epiphytes inhabiting the region.

The floristic composition of the wastelands ie. the presence of sparse
ground cover during winter and summer, abundant ground cover during
rainy scason, distantly scattered deciduous trees and comparatively dense
growth of xerephytic shrubs suggest semi-arid climate in the area.

(h) Grasslands in the east of Aravalli ; The grasslands, managed for
grass production and subsequent grazing and to check the exposure of soil to
the action of rain and high velocity winds, are few. They are usually
managed on the outskirts of the forests, on naked hillocks, in the degraded
forests, protected forests, wastelands eic. The grasslands of such habitats are
dominated by tall grasses ike Arisrida adscensionis, Bethriochloa pertusa,
Cenchrus ciliaris, Chloris barbata, Cymbopogon martinit, Dichanthium
caricosum, Digiterlie adscendens, Dinebra retrofizxa, Eragrostis unicloldes,
Heieropogon comtortus, Teeiloma laxum, Fennisequm hordeoides, Sehima
nervosum, Themeda guadrivalvis. Tripogon jacquemonni elc.

Begides manystemmed, crooked, branchy Bawmhinia recemosa,
Dichrostachys  cinerea, Mimose hamata, Tectoma grandis, Ziziphus
mauriiiana etc  which are sparsely distributed in the grasslands, some weed
species like Alpsicarpus fetragonolobus, Celosia argentea, Cleome simplici-
jolia, Crotalaria hirsute, Ipomoea sindica, Cyperus romndus etc. also
compete with grasses in several ways and are harmful to the grasslands.

Another category of grasslands occupy large, cpen undulating rocky
terrain, These grasslands are deteriorated for want of protection against
grazing and also due to the spread of undesirable thorny bushes and a
number of weeds. The most common grasses of these habitats are:
Alloteropsis cimicing, species of Arisgda,  Cenchrus ciliaris, Chloris
montana, Cynodon dactylon, Dactyloctenium  gegyptium, species of
Erugrustis, Hackelochioa granularis, Melanocenchriy jacquemoniis, Seiaria
tomentosa, Sporebolus tenyissimus, Tetrapogon villosus, Tragus roxburghii,
Tripogon purpurascens, Urachioa panicoides etc. which grow on rather thin
layer of scil. Besides these, many characteristic long-stemmed grass species
of the first category also form distant patches.
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The scope for the development of good pasture lands along suitable
gentle slopes of hills, on the ontskirnts of forests and wastelands is very bright,

if the work is dene upder proper scientific management.

(i) Aguatic and marshiand vegetation in the east af Aravalli; The area
in the east of Aravalli receives enough rainfall, the water tabie is normal, a

number of rivers pass through the terrain and maintains a large oumber of
temporary and permanent lakes, tanks, ponds, puddles etc. These habitats
prﬂ'-'ldﬁt vanable f.:m;:r.mu [ur the gruwth ol ili.[l.lill.ll. aod marshland p]anls It

e, lh-c vegelation is poor Lo comparision (o shal!.nw tanks and nands
Omn the basis of their contact with soil, water and air, the hydrophytes
of the area may be broadly classified iato the following life-forms.

1. Free floating ; Species like Piitia Strafiotes, Utricwiaria stellaris eic.
come o 1his group.

2. Anached with floating leaves and/or shoots : Species like [pomoeq
agldtice, Nymphaea nouchaii, N. pubesceny, Nymphoidey crisicn, Foluru-
getor nodosus etg. fall in this category.

3. Suspended submerged: Species like Cergiophyllum demersum,

e ﬁil.lllrﬁz-l".nln [ . A l.n—-n-ni'nn ahnmﬂfnﬁa ﬂ.n.!nu.l.n.m
4d PEFIlia YoM HMIAD, 1nblu¢ Jri-n.rl-lu.nrlJI PO TR RITMs CLAIRURCEIN

pectinans, Zamnichellia palustric efc. come in this category.

4. Atpched submerged : Species ke Quelia alismoides, Potamogeion
crispus. Vallisneriaspiralic etc. fall in this category.

3. Agquatic and/or amphibious emerged : Aeschynomene  indica,
Hydrolea zeylanica, Limmophila indica, Polygonum globrum, Soginaria
sagittifolia, Typha angusiata etc, constitute this group of bydrophytes.

6. Marshland * A large number of planis grow in marshland habitats,
particularly in low lands, rice fields and road-side puddles. The most
comnon ones are: Awonannia baccifera, Hygrophila ouriculata, Phyla
nodiffora, most of the sedges and few grasses like Coix lacryma-jobi,
Hemarhria compresse, species of Paspaltdizm, Faspabum cic.

The area apparently unsuitable for the growth of luxurient vegetation is
rich in marshland specics. The paucity of aquatic species may be due o
rocky botsom and wide amplitude of water level io reservoirs. Most of the
aquatic and marshland species grow in  number of associations excepting
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few like Pistia, Tvpha etc. which often form pure stands. Eicchornin
rmmpe.f is & u'csummmc Amencan wmu muﬂy distributed mruugnm:t the

2Ives A beauuﬁ:l Appearance bath i vegmhw: and hlmnung state.

WEEDS AND ALLIENS

A large number of weeds grow with the crops. Most of them are well
equipped for dissemination by wind, water, man and animals. In the winter
season the highest weed density may be noted during the taonths of January
and February, The typical weeds of the winter crops are: Ageraium
conyzoldes, Anagailis arvensis, Asphodelus tenuifolius, Chenopodiem
album, Cynodon dactylon, Euphorbia dracunculoldes, Fumaria indica,
Lepidium  sativum, Lathyrus aphaca, Meliorus alba, M. indicus, Oxalis
comicuiia, Polypogon monspeliensis, Striga angustifolia etc.

The typical weeds associated with the summer crops are Alhag
mayrorim, Gomphrena celosioides, Solanum nigrum. S. surraliense,
Tribulus terrestris, Ziziphus nummularia etc. The pauocity in the number of
summer weedds is doe to unfavourable climatic and soil conditions. Some
winter season weeds like Euphorbla dracunculoides. Cynodon daciyion,
Cyperus rotundis which have lower susceptibitity to receding soil moisture
and 10 the rise of temperature give considerable cover during sumemners.

The density and frequency of rainy season weeds is higher due to high
meistore content during this period. The common weeds of Kharif crop are:
Aerva lanata Alysicarpus longifolius, Ammannia baccifera, Coesulia
axtilaris, Celosia argeniea, Commeling benghalensis, Corchoris aestuans,
C. olitorius, C. trilocularis, Cyperus rotundus, Digera muricata, Eclipta alba,
Euphorbia hirta, Launaea procumbens, Leucas cephalotes, L. nutans,
(Ydenlandia corymbosa, Oxalls corniculata, Trianthemo poradacasirum,
Vernonia cinereq eic.,

Tt is intecesting to note that the majority of weeds are amnual and
therophytes, excepting Cprodon dactylon, Cyperws rotundus, Oxalis
corniculata and Ziziphus nummadaria which propagate by means of seeds as
well as rool-stocks, Some weeds like Ageramom, Eclipta and Oxaliy show
wide range of adapability.

Further, with the advent of Indira Canal and increasing canal irrigation
facilities, a large number of weeds have migrated from Punjab 1o the canal
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command areas ip wesiern Rajasihan. These species are: Arfirrhinum

grontium, Arenaria serpyllifolie, Astragalus tribulaides, Centaurium
cemtaurioides, Gastrocotyle hispida, Hypeeoum procumbens, Kochia indica
Lophockipa pumila, Maleoimia  africang, Malva splvestris,  Oenanthe
javanica, Pholaris minor, Plantago amplexicaulis, Polygonum lanigerum,
Frammoveton canescens eic.

EXOTIC FLORA/CULTIVATED PLANTS

1. Cultivated craps ; Three main seasona! crops, namely Rabi crop
during winter season, Zayad crop during summer season and Kharif crop
during rainy season are cultivated on a commercial scaic.,

The food crops of the winter scason include the cereals, mainly
Triticum aestivim and Hordenm vidgare and few pulses like Cicer arientium
and Pisum saotivam. Imeportant vegetables of winter season are Brasvica
campesiris var. rapa, different vaneties of Brassica olerares, Daucus carom,
Lycopersicon exculentum, Solanum tuberosum, Trieonella faenum-graecum
etc,

The condimental crops include Coriardrum sativim and Foeniculum

'l.l.l']]ﬂﬂm T}IA ﬂ:l - ll;.ﬂ1.|'|l.l'l.l'l' Pl a T ;ﬂﬁll'u'in D:lﬂ.i!ﬂl"ﬁ.n v aoleIo T T  SoemnL n-r"
TR b LR UI-I'JIWHE ML LFpRel LLGLLEAIA, EFF LhIJELOF LMWJH' LY Wi - UFHDT DU

B nigra  Saccharum officinarum,  Nicotiang tobacum and Papaver
sommiferum are the cash crops of winter season.

In the desertic zones the cultivation of Rabi and Zayad crops is limited
to & very small area where irigation facilities are available. The population
of this area mainly depends on rainy season crops.

During summers, when the soil and climate are dry, a few cucurbi-
taceous plants are cultivated for fmits and vegetabies in the fields and on the
sendy river-beds. The most common ones are the species of Citrullas,
Cucumss, Cucurbita, Lageneria, Luffa, Momordica etc.

The:food crops of the rainy season include cereals like Echinochion
Jrumentacea, Oryza safiv, Pennisetum typhoides, Selaria italica, Sorghum
saccharatum, Zea mays eic. and pulses like Cajenus cgjan and several
species of Figna.

The important vegetables of the rainy season sre Abelmoschus

escilenies, Capsicum anrsuim, Lablab purpureus, Cucumis fuefo var. :'::.f}m
and Solonmum melongena. Cyamopsis tetragonoloba, besides providing
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edible pods and fodder, s the main sowrce of Gaur gum particularly m
QCSErc 20088,

Onl-yielding crops include Arachis hypogaea, Gassypium speces and
Sesamum indicum.  Crowgloria juncea, Gossypinm species and Aibiscus
cannahinus constitute the fiber-yiclding crops.

2, Orchards and gardens : A large number of orchards and gardens are
scattercd thmughnut the arca, pamcu]ar!}r in the east of Aravalli, The

A SGRAMOSA, Lanm papava, C:rnx.r spp., Manﬂfem mdu:ﬂ. Psuﬁum
guajava, Punica granatum, Syzygitm cuming, Ziziphus mauriions etc.

3. Ornamenitol/Avenue planis : Much of the greepery of the area is
provided by a large number of avenue aad ornzmental trees, shrubs and
climbers which have been planted along the roads, canals, in the gardens
and parks. The common ones are.

(a) Trees : Acacia pinnata, Adansonia digitate, Allanthus excelsa,
Albiziz lebbeck, Bombax ceiba, Cassia fistula, C. siomea, Craleva nurmla,
Delonix regia, Eucalyptis spec:m, CGrardenia resmi}bm Melia nzedarach,

Y . I:I.. pm il Ko A ot L.
ur_ruurnn n.m,e;yumm, I ITHIFLT
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faurifolius et

() Shrubs : Clerodendrum inerme, Dodonaed viscosa, Euphorbia
i frh orrm Hrhrhﬂut' onn fnﬂnmmrﬂ ln-lﬂ.r'n I mwenmin  fmaremdn
F-ll-l"h-r-!l.-r +1 F My o U T ey vrr L ] -l—ﬂllrﬂ\- L L LU ol T FF Y P - i ".“

Murrava panicelata, Nerium indicum. Rosa spp.,  Tabernaemoniana
divaricala, Thevetia peruviana eic.

{c) Climbers : Anfigonon ieptopus, Bougainvillea spectabilis, Clitoria
ternateq, fpomoea palmata, Jasminim prandiflorem etc.

Becides these o iurg.n aumber of zeasonal harbe and elim ar

Rt

cultivated mn the pardens and parks for their decorative ﬂnwm ltm
interesting to note that most of the cultipens are introductions from
Madagascar, Scuth Africa, South America, Java, Malaya, Burma, Ching,
Anstraha, Brazil eic

MATERIAL, METHODS AND PLAN OF THE FLORA
Material and Meihods ;

The resnlts presented in this Aore are hased on intensive and extensive
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explorations, exhaustive study of the plants of the siate by the authors spread
over twelve years (1972-84) and on the study of the specimens of carlier
collectors depasited in the varions Indian herbaria like BSL, BSA, CAL, DD,
BLAT, LWG, JAC, RUBL, Govt. Coliege Ajmer, Sukharia University,

LIdaipur etc.

The berbarium specimens coliected by differcnt scientists of the
Regional Station of the Botanical Survey of India, Jodhpur are lodged in its
herbarium af Jodbhpur (BSJO) end the Central National Herbariom,
Howrah (CAL). An attempt has been made to bring the nomenclature of all
the taxa up-lo-date io accordance with International Code of Botanical
Nomenclatore {ed. 1983). The short diagnostic descriptions, given in the
present work, are based on the authors’ own observaticns. However,
wherever sufficient material was not availabie to the authors or where the
taxp have been included on the authority of publications, the descriptions
have been borrowed from recent euthentic literature. During field and
laboratory studies, observations on habit, babitat, abundance, c¢cological
feature, fowenng and fruiting periods were recorded which are refiected in
the text. Certain taxa recorded o literature have betn considered to be of
doubtful occurrence in the area due to pon availability of suthenbic
herbarium material, interrupted range of distribution o1 some other reasons
and these have been given in the end of the respective families. The local
names and local uses wherever available have been included. To present a
full aceount of the vegetation of the suate, well established cultivated planis
have been included in the present flora at the end of the respective families.
Those cultigens, escapes and introductions which have perfectly naturalissd
in the area and form a part of the flora of the region have been included in
the text of the flora.

Ptam of the flora :

The present Flors of Rajasthan state will be published in two volumes
and will deal mainky with the angiosperms. Volume 1 includes introductory
chapters like introduction, previous work and present study, material,
methods and plan of the Bora, geographical position and physiography,
geology and soils, general aspects of v&getgtinn. key to the [amilies and
enumeration of species of about 70 families fron Ranuoculacese to

Asteracege. The families are arranged according (o Benthars and Hooker's
1862-83) except in a few cases in which Hutchinson's (1959)
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coacept regarding splitting of the families is followed. The names of the
families are without 1the names of the authors and descriptions. In case of
genera, the names are followed by the names of authors, but without
descriptions. Below the name of each family, in paranthesis, the name of the

arranged aiphabetically under each family.

Keps : Dichotomous keys, based mostly on macroscopic characters, for
the identification of the indigenous taxa from the rank of family to infra-
specific level are given. Cultivated and dewbtiul taxa have not been

included in the keys or text,

Nomenclamre - Attempts have been made to adopt the correct name in
accordance with the [CBN. Basionym, if 8oy, is givea to indicate the source
of valid combination and imporiant synonyms to connect the valid name
with the names accepted in the “Flora of British India” and Flora of Upper
Gangetic Plain™ Wherever the species s not included in these two works,
other regional floras or recent literature have been cited.

Local names ; The local names in different dialects of Rajasthan
{Hindi) are given in inverted commas after citation.

Descripion : Brief dragnostic description of the species and infra-
specific taxa, based on the awthors” observations, are provided. However,
wherever sufficient material was not available, the descriptions have been
borrowed from the literature cited therein,

Flowering and fruiting time ; The phenological data given in this work
is also based on the authors’ own observations and oo the data recorded on
the herbunium sheets examined during present study.

Ecological dae : After phenological data, data about frequency,
relative abundance, habitat, associations eic, are given.

Selected specimen : Some selected specimens, out of the material
examined by the authors, have been cited to indicate the distribwtion of the
taxa in the state. Wherever a species is included on the authority of some
other worker, the same is indicated. The abbreviations of various herbaria
are adopted from Index Herbariorum (ed. 1574).
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Notes - In the end, remarks on taxonomic affintiies, identity or
nomenclainze of the taxa have been given wherever found necessary.

Cultigens : The well established cultivated species, along with their
valid names, important synonyms, pnmary diagnostic characters, tocal
names and usefuisess, are apmnged alphabetically ai the end of the
respective families.

Doubtful taxs : Wherever autheotic material was not available to
confirm the identity of the taxon and its occurrence in the area is considered
doubitful, such elements are given at the end of the respective families.






KEY TO THE FAMILIES
la. Flowers arranged in cones. Owules naked. borne on the surface of
megasporphylls. Shgma atrient.

1h. Flowers not arranged in cones, Ovules enclosed in megasporophylls.
Stigma present:

24, Leaves wilh reticidale venation. Vascular bundles of the siem
open, arranged in concentric rings, Seeds with colyledons:

3a. Peniamth I w0 many-seriate, differentiated into calyx and co-
rolla:

da, Corolla polypetalous or al least some of whe pewls free:
3, Flowers unisexual or polvgamous:
6a. Ovary inferior:
7a. Trees or shrubs.
Th. Sacculent or aguatic herbs:

Sa. Succdlend berbs. Leaves slernate, sinuate-
dertate to lacerate.

8b. Aquatic herbs. Leaves in whorls, pectina-
tely pinnatifid.
6h. Ovary superior:
9p, Ovaries unilocular, syncarpous or apocarpous:
ifa Carpels 3-5, syncarpous:
Ta. Lepves scale-like, appressed and re-
duced, Fruit a capsule.

11b. Leaves well developed. long petialed.
al the top of stem. Fruit a berry.

10k, Carpels t to marny, ap0OCaTpous;
1 22, Frui drupacecus:
I 3a. Seandent or twireng shrubs. Flo-

123, reraceasy

53. Combretacear

B2, Bepanfarene

521 Haloragareae

2L Tamaiopcean

62, Caricaceqs

wers uniseiudl, 4. Menispermar o

136, Teees, Flowery polygamos,
12b, Fruit never drupaceous.
I4a. Carpel 1. Frun a legume
14b. Carpeiy 4-6. Froat g folhicle
Ob, Civaries always syncarpows, F 1o many-locular:

15a. Stamens 1-5:
37

. Arner ardiae e

k. Mmoo eqe
5. Brerowlion ruv



35 BOTANICAL SURYEY OF INDIA

i64. Stlamens inserted on the margins of disk. Style one,

thick. 39, Celnsiracene
16h. Stamens alternacng with Iobes of mtrastamanal disk.
Siyles 3, entire or branched. 115, Euphorbiaceae

I5h, Stamens & to many.
17a. Leaves pinnatly 2 oo many-fotiolare:

T Moawen nu shoaedes FPlal oo aclas ool 1 lal od
A0 110EA kfl JMITMARN, LIS G, LHEMAEL,  ALIAFEAl

Fruit an indehiscent drupe or samera:

19a_ Leaflsts more than 2. Ovary deeply divicked
Fruit samarmd, 35, Simarouhacens

19, Laaflers I, Cvary entize. Froii a drupe. 36. Balani e
1Bb. Twintng herks, Drisk unilatcral, of 2 glands, oppo-
site the lower petals, Fruit an inflated, dehiscent,
3-valved capsule. 43, Saptndacear
1'7b. Leaves simple, entive or ppimately iobed. L Y5, Euphorbiarene
5b, Floweors bisexuai;

M Madrwade 1 bn o oo o= e—————
LUl LANPER 1 VT TRAIY, SPUaT g,

21a. Biamens T or 2-adelphous:
22a. Flowers actinomosphic. Corolla 0ot papilionaceous.

Calyx and corolla valvaie in b
23a. Fruil a legume. 48, Mimssacene
23b. Fruit a capsule. 25, Stercuilacoae
b Fiowers ygomorphic, Corodla papiiionacecus. Caiyx
and corolla imbnicate in bud. 445, Fobareae
21b. Stamens free:
244, Corolla zygomorphic, cacsalpinaceons. 1Y, Coesalpinizceas

2db. Corofla pctinomorphic, oot carsalpimacaots:
25z, Patals mrnbeicate:
26a. Trees:

27a. Stem with resin  passages, Gynoecium
of 1 carpel. Fruit a drupe, 44 Arorordioesas

ITh, Stem  without resin passages. Gamo-
ecium of many, free carpels. Froit a

Ioliicle of capaules. 2. Magnshacene
26bh, Hobe ymdamboghe ar shrubs, gever trese
28a Calyx polysepalnus:
29a Stem only suberranean wnd chuzo-

mataus, oo atnpl cem, Lzaves

_ R T N T NN N
PG, TR DL Ll M UK.,

showy, T, Nelumbonaceas
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M. Stem zenial, subterrancan and rhizomatous  stem
may or pray not be present. Flowem bess than 2 om

to diam. Leaves oot peltate. 1. Ramunculaceas
28b. Calvx gumoeepaiius, 49 Rosgceas
25b. Petals valvaee:
304, Ovary superior. Fruit a legume. 4. Mimosareae
b, Ovary inferior. Fruit corinceons or drupaceous, never 1
legume. 53. Combretarear

20b. Carpels 2-many, syncarpous:
3o Ovary | osiled:
3la Flacemiaiion parietai:

34b. Stamems free, dadelphous or polyadelphous:
35a. Samens 2-4;
36a. Traes, Infiorescenoe a panicle 45, Moringaceas
350 Herbs,  Inilorescence racemose, mia-
Aty moeme or corymb or Dowers axi-
Ninry otilary or geminsle:
3T Flowers irregulat, with gibbous
or spurféet] outer petals:
38a. Sepals 2. Stamens 6, in twa

[ | . LR - W
L = R LT

ALh. Sepaks 5. Stameny 5, froc. 4. Fiotareas
37h. Flowers reguler. Peisls normai,

cruciioemn 10. Bretxricocage
350, Stemers more than 6, ynully indefmite:
39a. Sl:l.'.ln spenny, saocudent, Battesed, join-
tol je. modified into phyllociades.
Qvary inferior, 54, Cactocear

mm nofimal, sometirnes may have
. spines, aoj phyllochde, Crvary
aaperion;
40s. Fruit an mdehiscent berry. 12. Copparacear
406. Frudt a debmcent capenle:
4in Caprulés up to I em
long, apen at the top, 13, Resedacear
41b. Capsules more  thap
1 om long, dehiscent
along 1he valwes:
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432 Sinall trees. Sepals and potals 5 each. Fruit echinaie. 16, Bixaceac
43b. Herbs. Sepals and petals 4 each. Fruits may be hairy, not echi-
tudle, 1. Cleomgeeas
42b. Capsules 3 ton 5-valved
#da. Trags or shrubs. [caves compound or deeply divided. Sepals 5.
453 Leawss Z \p J-pinnate. Capsuies cylindric, 1550 cm jong.
Seeds smooth, 3-winged, 45, Moringaceas
455 Leaves palmptely deeply 3 fo S-lobed. Capsules chavoid,
5 10 10 cm long. Seeds cochleate, not winged. 15. Cochlospermaceae
440 Herts. Leaves simple, entire ot dentaie, not deeply divided
Sepals Z o 3. 8. Popaverareas
32b. Placentation free-cemiral, auile, basal or apical, never patietal:
4ba. Leaves scale like, appressed and reduced. 21. Tamaricacene
462, Laaves well developed:
&7a. Succuienl herbs. Sepais or calyx-lobes 2, 20. Formlacacens
47b. Plants, even if herbs, not sugulenl, Sepaki ur calyx-lobes
more than 2:

488, Ovary superior. Placemation e cenitral ar least in
upper region of ihe ovary; in the lowsr region it may
be axile due to the formation of sepra:

49a. Corolla caryophyllaceous. Stamens arising

directly from he receptacks. Styles 2-5.

Embryo carved. 19. Corvophyiincens
49h. Corena not  caryophyllecens. Starnens

ariging from the calyx-tube. Style 1. Emb-

Ty straight, 56. Lyirraccge
48b. Ovary inferior. Placentation basal or apical;
3a. Calyx-Inhes 4, Placeniation basal. 4. Myrtareae

30b. Calyx-lobes 5-10. Placentalion apical:
51a. Shrubs or small trees. Leaves alierpate.

Style pne. Fruita berry. o8, Alangiacese
51b. Heths. Leaves opposite. Styles 2. Fruit a
capsuke. M. Vahliacece

3Lk Ovary 2 to many-celled;
52s. Fruits dehizcent, liberating the seeds:
53a. Flowers zygomorphic:

534, Capsules 2-celled, 2-vaived and 2-seaded. Seeds stro-
phiclate. 1R. Palypalareoe

34b. Capsules S-celled, S-valved, many-seeded, Seeds cst-
rophiolate. 33, Balsaminiaceas
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53b. Flowers actinomorphic:
552, Ovary infenior or semi-inferior, 58. Omagraceae
55b. Orvary superior:
S6a. Corolla oruciform. Placentation parietal, 10 Brasvicaceas
36b, Corolle not cruciform. Placentation axile, basal or apical:
57n. Stamens [ree, distinct:
S8a. Leaves altermate:

591, Leaves simple, entire or pinnately divided,
not cotpound:

Bk, Sepails valvaie. 26. Tiiacene

605, Sepals imbricate. 0, Geranincene
59b. Leaves pinpately or palimasely compoutd:

Gila. Styles 5, distinct from the base. 12, Oxalidareas

61b.Sivle 2, with 210 3-lobed stigma or
style branches upwards:

62a Crvules 2 in each-cell of ovary. 37, Bursergreae
62b. Ovule § in eachceli of ovary, 41, Sanindacias

m_ T anuee mrcite aF u.rh-ulﬂ;
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632, Leaves simple:
4. Stipules preseat. Sepaks imbricate:

B5a. Capsule-cells [ w 2-seeded, ). Geramiaceae
50, Capeule~cells more than 2-seeded,
usually many seaded. 22. Elatinarear
64b. Stipules absent, Sepals valvate. 56. Lythracear
63b. Leaves pmnately or digitately cotnpound. 32, Ozalidocene
§7b. Stapwins unitzd, ateast af the hase:

66a. Anthers 1-celied:

67a. Trunk cr stem wnarmed, Stamens 1-adelp-
hout, Pollens rough. Fericarp of fruits nor-
mal, not a5 below, 3. Maharene

67h. Trunk armed with spines. Stamens poly-
adelphous. Pollens smooth. Pericarp of

fruits pithy or woolly. 24. Bombacacese
G6b, Anthers 2-celled:
oia Stamens distinclly 1-adeiphous. 25. Seretlinreas
68b. Stamens slighily connate af the hase only:
694, Stamens 5. Radicle supenior, 27. Linaceas
69h_Stamens more than 5, wspally indsfi-

adba me Friena the  meeedmae o cnende
e i wTibAr Ll LALLM UL Wmm.

Radicle next to hilum, 26. Tihaceae
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METICATPS, COCC Of CaTpels:
T0a. Frun acuisdy angled or winged:

T1a. Scandent shrubs, Leaves simple. Fruit samaroid. 28. Malpighiaceas
7th. Trees. Leaves impanipinnate, Fruit a berry, acutely ang-
led. 21, dverrhanrsas

T0b. Fruit neither angled nor winged, occasionally terete;
T2a, Ovary mfenor or semi-infenion

T3 Fruics 1-seeded:

Tda. Suyzatc berbs. Fruits with 2 spines. 50 Trapacase
74b, Terresirial trees. Froits smooth:
758, Leaves oppcsite, glaod-doitad. 54, Mo
750, Leaves alternate, non gland-dotbed. 55. Rarringioniaceae

T3k, Fruits 2 10 many-seaded:
T6a. Flowers tn umbels. Orviry 2-locular, Frua of

2 mericarps. 47. Apiacege
Tob, Flowers axillary, solitary or clustered, Fruica
herry. 57, Punicacene

T2b. Qvary superior:

T7a. Aquatic herbs with peltate leaves. Carpels embaddad
in the 1orus and forming & compound, meny-celled

kall rezembling & syncamyous ovary. 6. Nymphaeaceae

7Tt Plants terrestnial. Lesves nol peltate. Carpels truly
SYNCRIpous or very close to oot another resembling
syncarpous ovary, never embedded i the toms!

T#a, Stamens |-adelphpus:
798 Anthers |-cellsd 13. Malvacege
79h. Apthers 2-called;
804, Leaves pinnately compound, Hypogy-

pous disk present IR Mokarcos
BOb. Leaves simple. Hypogynous disk abe-
enl. 25, Stercullocace
78b. Stamens free, distinct:

#3a. Leaves exstipulae. Petals 6, ig
two series,of 3 each. 3. Annonarceas
£3b. Leaves stipulate. Petals 4 to 5. in

(INE Seres:
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%4u, Tendr] bening plants:

£35s. Fruit a berry. d1. Fitaceae
850 Fruit & samara 40. Rhzmmayear
84b. Tendrils abeent;
86e. Stamens aricing divectly from the recepiacle,
True bypogynous disk abserst. 26, Tiliacear
Bfb Spamenc aricng from  Bypogynous dick, not
directly from the receptacle, M. Rhammareae
82b. Leaves compound:
£7a. Lesves oppoaite. 9. Zrpophyiiocear
87, Laven alternuts;
88a. Leaflps gland-dorted. M. Rungeene
B8b, Lealiets not gland-distted:
80a Stamenc s many ec aned npmewite the petade, 41, Vitareas
390, Stemens iwice at many as petals or
o and alersabmy mthih:pﬂlhm lmn
than the mumber of petals
90a. Styley 2-5, frec throughout or at least
al the hise O connate by stigmas only:
9ta. Leaflets morz than 2. Fruit sama-
road. 35, Simatoubacede
9ib. Lesflews 2. Fruit a drupe. 6. Balaniaceas
S0b. Style 1, simpie or branched af the
apex. 43, Sarindarsoe
4b. Petals umited variously, usually forming u short or 8 Jong mbe:
¥2a. Ovary infesior
03a. Planty chmbang with the belp of tendrib, Siem with
picolateral viscular bundics. 50, Cucwrdliacese

0%, Plants ot chmbers, or if climbers then without wend-
rils. Stem with colaierai vasculur bundles:
94a Stem flawened, modified inio  phylioclades.
Leaves reguced Lo spunes. &4, Cactareae
Odb, Stem pormal, with well developed dormal lea-
s
955, Leaves exsirpuldie:
% [nforecence & bead Calyx modified
ioto pappus.  Anthers syngeoecious.

Orvgre | called, Aphanss | geaded

Ll

A
m
E
:
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96b. Inflorescence racemose or subpaniculaie or spicate. Calyx

=01 _2_1 <
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berries many seeded:

O7a. Flowers in spikes. Placentation apical. Capsules wilh
carcumnsetsile dehiscence. 72, Sphenocleaceae

97b. Flowers solitary or in racemes or subpanicles. Pla-

cemtabion  axile or superficial. Capeules dehiscing
loculicidally. 71. Camipanalocess

95b. Leaves stipulate; stipules usually intrapetiolar or interpetiolar. &9, Rubiaceas
#2b. Ovary superior:

982, Gyooeciom of 2-4, distinct, apocarpous overies and 2-4, dis-
tinct styles having their own stgmaes or distinet siyles and o
COMMOn stigma of & Common style with single sligma:
09n. Stamens 8, in two 3eties of 4 each. 51. Crexsuloceae
D9b. Stamens 5, in obe seres:
100g. Poilens in poilinia. Styles 2, distinct in iower region,
united in sugmatic rapion and bearing 1 single sti-
gma. Anthers united with 1be stigma o form a gyn-
heteginum:
101a. Pollen masses granuler. Pollen canter spai-
bulnte. R). Periplocacene

101b. Pollen musses waxy. Pollen carrier slender. 80 Asclepiadnreqe

100b. Poliens distinct, oot in poliinia. Styles 2, unitad from
the base forming a common style with a stigma.
Gynosiegium abseni, ‘M. Apocymacens
98b. Gynoecium of & single ovary made up of | or many syncarpoits
carpels. Styles may be united, indistinei from the base of bran—
ched iz upper region. Stigmas enlire or lobed:
102a. Dvary 1-cellec:
103a. Flowers unisexual. 4. Menispermaceae
183b. Flowers bisexiul:
1048, Siyle solitary, with eniire or
Jobed stigma:
105n. Fruits woody, beetle shaped,
Z-horned, 9%, Marymioceae
125, Frutis ool as ahove:

106a. Placentation
hasl:
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107a. Aquatic, insectivercus berbs, Leaf segments modi-

ficd inio blagders. Stamens 2. 93, Lenfbulariaccae
107h, Terrestrial herbs or trees. Leaves nomnal. Stamens 4:

L0Ra. Trees. Fruit an mdehiscent berry or drupe. 78. Safvadoraceas

1081, Herbs, Fruit a circamscissile capsole, 102, Plantagincoeas

106b. Placentation marginal, parietal or free central:

109a. Placentation margina!l. Corolla papilionaceous. Frui
a legume. 46. Fabacene

109b, Ptacentation paristal or free<central. Corolla not pap-
ilionaceous. Fruit a capsule:

11 Stamens opposite the corolla-iobes. Fiacenta-
tiof. freecentral. 14, Frimulaceae

110b, Siemens aliernating with the corolia-lobes. Pla-
Centgtion pacietal!

11ts. Flowers 2ygomorphic. Stamens didyna-
TICRIS:

1 ¥2a. Planis root-parasiies, Leaves absent
or cally and withoul chiorophyll. 94, Orwbanchaceqs

120, Plants avicirophic. Leayves normal,
with chloroghyll. 95, Gesmeriarone
111b. Flowers aclinomorphic. Stamens 4-7, not
dxdynamous:

1132, Agoatic herbe. Leaves  alternate,
Aoating on water surface. Corolla-
lobes induplicate-valvate mbad.  BS. Mempanthaceqe

L13b. Terrestrial herbs. Leaves onposite.
Corlia-lobes contaried in bud, &1 Cenganaceae

104b. Styles &, disinct, with their own shigmas. T3 Phimbapinaceas:
102, Ovary more ihan cne-celled:

| 1da. Corolla always unizeriate and wamens less than the corolisa-
lobes:

1 13a. Flowers actinomorpiic. T1. DHeacear
1150. Flowers zygomorphic:

1164, Tnflorescence verdeillaster, Mature ovacy sepa-
rating inte §-seeded nuilets. Siyle gynobasic, 100 Lamiaceas

116b. [nflorsscence otherwise, Mature ovary ool sepa-
il Aok ine

raticg wio oulels, dehiscing vaniowsly or imd-
ehiscent. Slyle terminal:
117a. Seeds prominenily winged. % Bighomiareae

L17h. Serde not winged:
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| 18a. Seeds attached on upcurved processes i.e. retinaculae. . Acamihaceae
L18h. Seeds without retinaculas:
119a. Flawers with exira-flore! glands at the base of pedicels. 97, Pedaliacege
119, Flowers withnui extra-floral glands:

120a, Each call of ovary | t0 Z-oveled, Frons indshi-

ek o T R mrans R rmmwEd

SCEN. 100. Ferbenaroge

120b. Each cell of ovary more Ilkan 2-ovuled. Fruils
dehisoent. 92. Scrophulariaceae

114b. Corolla, if uniseriate then with stamens as many as the corolla-
lobes or more; if muliseriale thea the stamens as the pelals of one

SENES O MOre:
12]a. Flowers unis¢xual, T6. Ebenacege
121b. Flowers bisexusl:

1225 Stamens free from petals. 32 Oxalidoceus

122b. Sizmens epipetaious:

123a. Plants stem-parasiies, with yellow, leafless
much hranched cl:mbing stem. o). Cweriineeae

123b. Plants either sutotrophic or root-parasiies. Stem
normil in both conditions:

12da. Carpels placed obliquely. Placenta swo-
Tlsn, 91, Solmmacone

124b, Carpels not placed obliguely. Placenta not
swollen:

125a. Fruit a capsule, dehiscing in vanows
ways:

126a. Leaves mdical or alternaie or
hoth:

127a. Scapigeross berix. Pe-

tals scarious. Capsulke

gircurnscisrle, Teste of

secds mucilaginons. 102, Planeginacene
1276, Plants, if berbe, oot

mrmmamarns Tadabs e

FRPETOUWS, Al -
taliferows. Fruit, if cap-
sule, not circumscissile.
Seeds ool mucilagin-
L4
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\28s. Climbers, twiners of creepers, rarely erect sh-
mbe Vasculsr bundles in stem  bicollateral.
Seeds 14 in zach cell. 89, Commalvulacras

128b. Erect or decumbent berbs, Vasculnr bundles in
stem collateral. Seeds more than 4 in sach cell. 86, Hdrophyilaceae
126b. Leaves opponie:

129 Capeules compressed conteary to the septum.
Carpely fire separating and then dehiscing along
the isner e, 82, Spigeliacenc

179h. Capeules globoes, not compreseed, septicidally
2-valved:

T el L R e o g W
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130 Trees or shrube. E3. Budidirfoceas
12%b. Fruit a Beshy or dry and bard berry, drupe or sut, dividing
inio 2-4 mothets:

131x. Plants with mdlky jubce. Starnérs opposiie the petals. T5_ Bnprierens
131h. Plants with watery jince. Staroers altemating with (he

peiaks:

132, Stamens free, dintince

1332, Trees. Friut a drupe. RR. Lhwerigeone

133b. Erect, prostruie or r'wining herbs or shrubs.
Fruit anutof 2-4 nwthetsor ndry banl
berry:
TMa. Ovary d-lobed cutside. Style gyno-
basic or rarely sulterminal Fruit s
it of 1-4 autheis, 47. Boragimacene
L 34b. Ovary not lobed outmide. Style er-
mioal. Fruit & dry bard berry. 19, Conwdrislacmor
137, Stamens united at 1be base inlo a S-iobeg sta-

minal lube. 42 Lovocens
3b. Perianth abscni or wien present, nol differentiated into calyx and
orolls:
1354, Perigmh abeont ic. Dowers naked:
1352, Ovary inferior:
1375 Trees or shrabe. Orviry 1-celed. Fruty indebos-
oeat. 33, Combretoss
L37h. Aquanic herte. Ovary 2w #-cxlied. Fruits sep-
arnting into carpels. 52. Haloragareqe

1365, Ovary superior:
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1384, Inflocescence a cythivm. Placentation axile. 115, Ewpharhicecur
1 38%. Inflorescence a eatkin-like spike. Placentation apical. basat
vt parnietal:

1390 Gynoecium apocarpous or syncarpous; ovary | -celled
and J-ovoled. 110 Fiperaceae

13%b. Gynoecium syncarpous. Ovary |-celled and many-
oyuled. 121. Sadireceae

| 35b. Perignth present. um to multiseriate, not differentialed into calyx
and corolla:

1dla. Gynoecium of ong or more pistils; ovary T-oelled:
141a. Cvary inferior or semi-inferion

1424, Seeds withouwl sced-coat, but attached w the
pericarp of the fruik:

143b. Partial rool-parasites. Overy 2 1o 3ovu-

ted. L 14. Sonurtaceae
142b. Seeds with distinet seed-coat, not altached to
the pericarp of the frut:
144a, Tregs. Stamens 10. 53. Combretaceae
144k, Herb, Stamens 5 or less. 105, Chenopodiaceae

131 b, Owary superior:
145a. Stipules ocreate. 108. Folygonaceas
1430, Stinules, if present, not ocreate:
146a, Inflorescence a catkin or hypanthodium, 118. Moraceae

146h. Inflorescence  otherwise or  flowers arr-
arranged variously:
147a, Fruat sarmaroid. 11L&, Limaceae

1475, Fruit 2 berry, nul, urticle or cap-
sule ele., nof samars:

1482, Plants dioecious, monoeci-
ous or polygamous;

14%4. Placeniation penetal:

150a. Branches joimted.
Leaves reduiced
0 many-toothad
shesths surrpund-
ing the nodes.
Flowers arranged
in cone - ke
spikes. Stamen 1. 120, Casuqrinaceae
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150, Branches not jointed. Leaves normal, allemate. Flowers nol

in spikes. Stamens many. 17, Flacourfiacene
149b. Placentation basal or apical:
I5la Placentation basal:
1525 Leaves stipulate, 119, Urticacene

152b. Leaves exstipulate:
1538, Fruit drivpaceons. 4_ Menispermacear
L 53b. Fruil an utricle, nut of Eellicle of carpels:

154n, Fruit a follicke of membranous, papilicss
carptls. 66 Mollugingreoe

1540, Fruit at utncle or nut, epapilloss:

153a. Bracts and (cpals scarious. L4, Amaranwhacens
L55k. Bracts and iepals, if present,
Ereen and herbaceous. 103, Chenopodiarens

151b. Placeatation apical:

{56a. Mants terrestrial. Leaves altemate or opposits, Flowers
in xillaty cymes or meemes:

157a. Trees or shrubs. Leaves gland-dotted, not pal-

mately divided. Peranib-segmenis & or §, Frai

& dry o fleshy berry. 1. Louraceae
157h Herhs or undershrubs. Leaves palmately 3 w

I1-partite, eglandular. Penanth segmenis 5.

Frait & cruslaceous nut, 117, Cannabinzceas
1560, Plamts delicawe aguatc herbs. Leaves in whotk, Flo-
wars aplitary, axillary. 122, Cerainphrliacens

1481, Planis with bisexnal flowers only:
1584, Gynoecium of more than one, apocarpous unilocular pistils:

15%a. Ovules 2 to many in cach carpel:
t60a, Leaves impanipinnete or 1- foiioiate ang fasci
cled in the axils of stipular spines. 5. Berberidocear
160b. Leaves simple or digitately compounc, exstipulme. 15. Sterculincoae
159b. Ovule 1 ip each carpe!:
141a. Fruits papillose. 6. Molluginaseae
161b. Fruats nol pagillose. 107, Phytalaccascae
1 5Rb. Gynoecium of 1 pistil, made up of 1 carpel or of mary sync
Lrpous carpels;
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162a. Ovary l-carpefled:
163a. Leaves exstipulate:
1944, Lacge trees, Wwith planately compound fcaves
and secund, unilateral racemes. Seads non-end-

CSpermic, 112, Proteaceas
164b. Herhs or stragglidg shrube with simple leaves.
tndospermic. 103, Nyeraginacene
163b. Leaves sitputate and stipules modified into spines. 5. Berberidaceae
162h. Owary 2 1o many-carpelled, syncacpous, [-celled;
165a. Fruil samarmd. L16. Limacese
165b, Frut not winged:
H6a Trees:
i67a, Fruit a dry or fleshy berry. Placentation
apical, i Lourgceqe
167b. Fruit a capsule. Placentation parical, 17. Flacourtiacene

166k, Herbs or herpaceous twiners or undershnabs:

i68a. Twining, fleshy herbs. Utricles enclosed
in 'I"Inch}.- parianfh, 106, Baceilaraos

EEE LmwerEa & i B e A -

168h. Erect of prostcate herbs or undershrube.,
Frutis nol enclosed in the perianth:

1693, Froit a aut or utnicle
1704, Bracis and tepals scarious, |04, A mazramthaceas

170k, Bracis and tepals, it present,

herbaceous. 108. Chenopodiaceas

169b. Fruil a dehisceni capsule:

171a. Leaves unegqual in each pair

al the nodes, base dilated into

a pauch. Tepals gamophyli-

ous. Stamens epiphyllous. 45. Aizoaceae
I171b. Leaves equa’ in size, oppo-

sife of whorled. Tepals poly-

phylkne. Stamens hypogyn-

ous, 8. Melluginaceae

140b. Gynoecium of 1 pisdl; avary 2 to many-celled, it may be due 1o

1atrusinnm ~f nloeentooe:
1ENE=I0n OF acemiag,

72a. Perianth zygomarphic. Ovary inferior. 105, Arisinlorhiaceae
172b. Fertanth actinomorphic. Ovary superion
L T2a, Flowers | sexual. |15, Enphiorbinreae

173b. Flowers 2-sexual;
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1 74a. Plants armed with stipular spincs. ). Rhamnareae
174h. Plants unarmed:
175a. Fruil an indehisoent berry of drupacenus. 107. Phptolaccaceae
175b. Fruit & dehiscent capsule:
176a. Leaves opposite, unequal in each pair. base dila-

ted into a pauch. Placentation basal, . Alzoacene

=2
M

176k, Leaves alternate, whoried or opposiie. bui equai
in size; base not dilated inlo a pauch, Placenta-
Lion axile:

1 74, Seyle 1, entire or hranched in uppeer reg-
N or in stgmatic Tegion;
17Ba. Planis with 2-sexual flowers cnly. S6. Lythraceae

178b. Flants polygamoe-dioecious, 41, Supindecese
1770 Siyles 2 1o 5, free from the base. 66, Moliuginacene
25, Leaves wilh paraltel venation. ¥ascular buadles of stem scatiersd
atd closed. Seeds with one cotyiedon:
179, Periapth absenmt or modifiegd mio hairs, brisides or sgales:
130a. Plants wnody. Leaves wilh spinoes margins. 142. Pandanaceae
1806, Plams herbaceous. Leaves withoul spines:

18 la. Plant-body thalloid 145. Lemnaceas

131b. Flant-body difereniiated inte roof, stem and
leaves:

182a. Infiorescence & fleshy spadix o demse

182b, Inflorescence not as above:

183a. Flowers in the wxils of glumes or
between two  glumes, united in
spixeieis. Spikgleis emangsd var-

ly:

5

184a. Leal-sheath splitting (open).
Fruit a carvopsis, 154, Poacear
184b. Leaf-sheath new splitting(clo-

sed). Froit an achene, 153, Cyperaceae
183h, Flowers not enclosed or subtendad

ke sy ianan [ ] crrrruimAad T
U_" Elulll“. Rl L3 ELELE L L ) By

thread-like or spathuolale  forked
scales, armanged in spikes. 143. Typhacear
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179b, Perianth always present in bisexual flowers. When flowers are
umisexual, ptieast one seu with perianth which may or may net
be diflerentiated into calyx and corolla:

185a. Ovary infenor
L88a, Orvary 1-celled:
1875 Stamens 1 or 2

188a. Agquatics. Flowers regular, Stainens and
style distinct. Pollens not in poilinia. 124, Hydrochariracene

188Dh. Terrestrials or epiphytes. Flowers irre-
gular, Stamens and style united o a col-
urnn. Pollen in pollinda. 126. Chrehidacene

L87b. Stamevs more than 2:

1EQa_ Terrestrial herhs:

190a, Seeds endospermic. 130, lridarese
1 m qﬂﬂl‘tﬂ L1 Tatsy) .ﬂﬂJ‘lﬂE“le‘f‘- 1 '1': aJd mﬂ““:‘m.ﬁ
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189, Aguatic herbs, 124, Hydrocharimceae
186b, Oreary 2 or more-oelled:

1918 Fertile stamen [:
192a, Anthers 2-celled. 127. Zinpiberaceae
192b. Anthers 1celled. 128 Cannacene
19]b. Ferdils stamens 2 O more:
193a. Flowers | sexual:
194a. Dicecious twiners. Leaves cauling,
Brecis simple or absent. 135 Dioscoreaceas

194b, Monoecious tree-like erect plants
with stem formed by imbrcgee
hase of petioles. Eeaves basal; lam-
ina a1 the op. Bracis spaihaceous, 129, Musaceae

193h. Flowers 2-sexunl:
195, Plants scapose:
196a. Flowers subtended or enclo-
sed within spathaceous bracts:
1974, Cvary bcelled. Styles 6.1 24. Hudrocharitaceae

970 Ovary 3-colled. Sivle
1, may be 3obed in
Slgmatic Tegion. 132, Amarpffidaceae

196k, Flowers  ebracteate or bra.
cls nul spathaceous;



FLORA OF RAJASTHAN 53

198a. Leaves fibrous, spine-tipped, 131, Agavacear
198b. Leaves neither fitrous, not spice-tipped:

1998, Flowers blue or purple. 125, Burmanniacear

199h_Flowers yellow, 134. Hypoxiducene

195 Plants not scapose. 130, Iridareas

{25b, Qvary superior:
2005, Gynoecium 3Pocarpous:
2la Flowers 2-sexual;

202a. Perianth segments & amanged in two whods of
3 each, differentiated mto calyx and corolla:

2033, | runt indehisceni, of 3 or more dchitnes.
Ovule and seed solitary in each carpel. L46. Alismatareae

203k, Fruil debiscent, of &7 follicles. Owules

and seerds many in each carpel. 147, Butomaceae

202b. Perianth of L-4, unisenate segments, sepaloid
or petaloid not differentiated into calyx and

corotla;
244, Tepals 1-3, white or coloured, Stamens &

or More, 148, Aparogemnaceas
204b, Tepabs 4.preen. Stamens 4, 148, Potamogetonacene

201k, Flowers |-sexual:
2053, Stamen 1.

2H6a. Maic Bowers without perianth. Female
flowers with u cupular hyalive perianth. 150. Zannichellinceas

206b. Male fowers with double pedanth, (he
outer tebular or inflatedd, 1he inner hyz-
line. Female flowers without perianth or
with byaline perignth adnate to the carpel, 151, Najadarene
205b. Stamens 2 w0 many:
207a. Trees or shruhs. Stem with |eal-scars,
Leaves pinnately or palmately divided
to compound. Inflorescence a spadix.
Brecis, hard. stony and sputhacecus. 141_ drararege

207, Aquarnic of marshland herbs. Swem with-
out lenf-scars, Leaves simple, entire. In-
Aorescence  umbellale o paniculate,
Bracts, if any, herbaceous. not spathaceous:

MWiHa Fruil indekiseent, of 3 or more achenes,

Oreule solitary o gach carpel, 198, dfismargeege
208, Frui dekiscent, of 67 follicles. Oviles

many in each campel. 147, Budemoy oo
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200b. Gynoecium syncarpous:
2094, Flowers | -sexual:

2108, Leaves reduced, having leaf-like branches (cladodes)
iz (e axils. 131, Riteacenr

210b. Leaves normal. Cladodes absent:

211a. Scapigermous berbe. Leaves grass-lke, with she-

athing base. Fiowsrs in iovolucrate  heads,

Fruit a capsude. 152. Ertocauiaceas
211b. Clirnbiog shrubs, with teadrils, Leaves nonmal,

ovate - lanceolate. Flowers i umbels. Fruit a

berry. 137, Smilococens
2066, Flowers 2-sexual:
212a :-":_;iamh segments all alike, either sepaleid or peta-
ond;
2130 Slamens I;
2142, Filamenis connate inlo a cotuman, 101 Ruscaceae
21db. Filaments free:
21 5a. Aqualic herbs. 138, Ponsederiacear
2150 Terresinial berbe:
215a. Periaoth  sepaloid.  Anthers
inrorse, 130. Juncaceas
2i6b. Perinnth petsloid.  Anthers
EXErorse. 130 fridaceqe
213b. Stamens &:
21 7a. Filameats connate into a column, 131, Ruscarene

217h. Filamenis free:
218a. Plants mesophytic. Leaves not spiny:
219, Temesinial  herbs, Flawers
regular:
220a. Perianth sepatoid, Ane-
bers basifixed. 140, furcaceae

220b, Perianih petaloid. Ani-
hers dorsifixed or ver-
satile. 136 Liligeeas

219, Aquoahc herbs. Flowers irr-
egular. 138 Porwedariarese
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218b. Plasms xevophytic. Leaves spine-tipped and speny o
the margine 133, Agavaceae

2215 Flowers irregulan
22 ‘Ferrestriais. Flowers in cymes or panicles, L3%. Commefimaceae
#22h. Aquatics. Flowess in racemes of Spikes. 138, Poryederiacese
2215, Flowers mgulnr. 136, Lifigcoas






1. RANUNCULACEAE

{P.J. Parmar)
RANUNCULUS L.
Fruiting receptacies globose. Achenes Aatteoed, broad-margined, sber-
culate, long-beakad, L. B. mewricqus
Fruiting receptacies oblong. Achenes torgid, noi pargined, smooth or
faintly rugose, short-beaked. 2 R sceiervins

1. Ranuncuhus murdcatax L. Sp. PL 555, 1753; Hook, . & Thoms. in
Hock. £, Fl. Brit, India 1: 20. 1872; Raizada, Suppl. Duthie, F{. Gangetic
Plain 3. 1976.

Erect, glabrous herbs; stem fistular. Leaves long-petioked, 10-15 x
5-10em, orbicular to reniform, 3-fd, tregularly dentate, Flowers in
terminal or leaf-opposed, 1-2 cm across, pedunculate heads, vellow.
Achenes 20-25, 0.6-0.65 x 0.4 cm, ovoid.

FL & Fr. : February - May.

Rare, in moist and shady places.

Selected specimens : Sirohi: Mt. Abu, Blaster 18012, 18013 (BLAT).
Also reported by Majumdar (1969) from Pilani (Jhunfhunu district).

2. Ranuncuus sceleratos L. Sp. PL 551, 1753; Hook. . & Thoms. in
Hook, {. Fl. Brit. India 1: 19, 1872; Duthie, FL. Gangetic Plasa 1; 19, 1903;
Muhesh, [lus. F1. Dethi €. 1. 1966. "Jal~dhanic” (Hindi).

Erect, glabrous, ennual herbs, 30-60 cm high; stem and branches
fistular. Radical leaves long-petioled, 2-5 cm across, reniform, palmately
3-lobed with obovate, cuneate segments; cauline leaves 3-partite with
narrow oblong segments, Fiowers in leafopposed, pedunculate heads,
vellow. Achenes numerous, ¢. 0.1 ¢ across, apicuiate.

FL & Fr. ; February - May,

Common in water-logged areas, near canals and streams, particularly
in eactarm Raiacthan

SEIEEI.;I specimens : Bharatpur: Bharatpur feeder canal, Parmar 8562
{BSJOY, Kota: Majumder & Mishra 10432 (BSAY); Sirohi: Mt. Abu, Blalter
18015 (BLAT). Also reported by Dhillon & Bajwa (1969) from Ganga-

57
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2. MAGNOLIACEAE
(P.J. Parmar)
MICHELIA L.

Michelia champaca L. Sp. PL. 536. 1753. “Naglichampa” (Hindi).

Tall, evergraen trees, with greyish-brown bark and ovate to lanceolate,
coriaceous leaves. Flowers usually axillary, solitary, vellow or orange,
fragrant.

Commonty cultivated in the gardens and near temples for its Eragrant
flowers and handsame foliage.

3. ANNONACEAE
(P.J. Parmar)
QOuter series of petaki © 25 cm long, inner migute or wanting. Anther
cells concenksd by the overlapping connectives. 1. Anrong

Outar seriss of petals minute, inner ¢ 1.25 n long, Antber cells nol
soncealed by the overiapping connectives 2. Miliusy

L. ANNONA L.

Annona squamosa L. Sp. Pl. 537, 1753; Hook. £ & Thoms. in Hook,
f. Fl. Bit. India 1: 78 1872 Duthie, F\. Gangetm Plain 1: 23. 1903
“Straphal, Sarifa” (Hindi).

Evergreen shrubs or small trees. Leaves petioled, 3-10 % 1.75-50 cm,
oblong, obleng-lanceolate or elliptic, acute at base, obtuse (0 acuminate at
ppex, glabrous. Flowers solitary and leaf-opposed or 2-4 on short exira-
axiliary branchlew, yeliowish-green. Petals thick, 3-angular, valvate.
Stamens many. Fruits 5-10 cm across, globose, cordaie or ovoid with

FL : Apnil - July; Fr. : June- Angust,

Native of Tropical America and West Indies; naturatised in the vatleys
sud along streams throughout the Aravalli rapge; also cultivated for the
edible fryits.

Selectod specimens : Bamswars: Shergarh forest, Singh 3081 (BSJO);
Jaipur: Amer, Sharma 252 (RUBL); Kota: Shababad, ¥erma 607 (BSA),
Udnipur: Haldi ghati, Skarma 153 (LWG).
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2. MiLiusa Lesy EXDC,

Miliusa tomentosa (Roxb.} 1. Sinclair in Garden Bull. Singapore 14
378, 1955, [haria tomentosa Roxb. Pl Cor. 1. 3. 35 1795
Saccopetalum romentosum Hook. 1. & Thoms. Fl. Ind. 152. 1855 o in
Hook. £ F1. Brit. India 1: 88. 1872; Duthie, Fi. Gangetic Piain 1: 25. 1903,

“Kari, Kirug” (Hinds),

Toaema A3 -

R [ . T T R, TR RN P, N 1
Lafge, QECIIUOUS IeEs, I1a-:AU0 m Oigh, Dalk Ionglllmnal
T

-!h
|-—|
L |

-
L

young parls -
Ghlnng ruunded or subacute at the base, acutf: at apex. Flowers in leaf
opposed or subterminal, 2 1o 4-flowered cymes, greenish-yellow, Fruits
subglobose, tapering slightly towards the base, succulent, tomentose, purple
when ripe,

FL : March - April, Fr. : June - July.

Common in the forests, particularly in the east of Aravalli.

Selected specimens : Ajmer: Lowrie 5/35 (DD); Alwar Pandupole,
Sharma 3926 (RUBL); Chittorgarh: Verma 280 (BSA); Kota: Chandan-
buri, Wadhwa 5431 (BSI); Pali: Ghanerao, Shery 1896 (BSIO).

CULTIVATED SPECIES

Annona reticulata L. “Ramphal” (Hindi) Small trees with
membranous, oblong-lanceolate leaves and yellowish green Nowers, Fruits
subglehose, yellowish  brown when ripe.  Native of West Indies;
occasionally cultivated in the eastern pans of the state for its edible fruits.

Artahotrys hexapeialus (L) Bhandari (danona hexapetals L1)
“Kathchampa" (Hindi} Evergreen, scandent or sarmentose shrubs with
vellowish-green, glabrous leaves and dark green flowers dropping from
hooked peduncles. Cultivated in S.E. Rajastban for its fragrant flowers.

Polyalihia longifolia (Sonnerat) Thw. (Lvaria longifolia Sonnerat)
“Ashok” {Hindi) Evergreen trees, with blackish-prown bark. Leaves
narrowly lanceolate, lapering into an acule apex, margins undutate. Flowers
in fascicles or shortly peduncled umbels, yellowish-green. Fruits ovoid.
Native of Ceylon and Bengal; planted in the gardens and along the roads as
an avenue tree.



& BOTAMICAL SLRVEY OF IN[HA

4, MENISPERMACEAE
{P.]. Parmar)

la teaves peltate, Filaments nnited Carpel solitary, |. Cissammelos

1b. Leaves not pelisie. Filaments free. Carpels 3 or more, rarely lews due
to phortina;

2a. Flowers appearing when the plant is keafless. Seeds oblong or
giobose, 4, Finospora

2b. Flowers appearing with the leaves, Seeds borse-shoe shaped:
35, Leaves pubescenl. Flowersin fascicles or cymed afong the

rachis. Carpels 3, 2. Coccndus
3b. Leaves glabrous. Flowers in elongate, lax, anillary, racemose
panicl=s, Carples 3-12, 3, Nikarore

1. CISSAMPELOS L.

Cissampelos pareira L. var. hirsuta {Buch.-Ham. ex DC.) Forman in
Kew Bull, 22: 356. 1968. . hirsuig Buch.-Ham. ex DXC. Syst. Nat. 1: 535.
1817. C pareira auct, non L. 1733, sensu Hock. €. & Thoms. in Hoek, [ Fl.
Brit. India 1: 103. 1872; Duthie, F1. Gangetic Plain 1: 30. 1903; Mahesh.
Mlus. FL Delhi £. 2. 1966.

Slender, twining, dioecious shrobs. Leaves alteroate, 3-7 x 3-10 cm,
orbicplar or reniform, cordate or truecate at base, apiculate, densely silky
hairy beneath. Flowers greenish yellow; male flowers in axillary cymes;
female flowers in pendulous, 4-15 cm long racemes. Drupes subgtobose,
{.4-0.6 cm in diam., glabrescent or hairy, red when ripe.

Fl & Fr. : July - October.

Common among the hedges, clumps of smail trees and shrubs in dry
deciduous forests and in scrub jungles throughout the state, particularly in
the east of Aravalli.

Selecred specimens : Banswara: Kothana forest, Singk 3045 {BSJO);
Bikaner: Nal, Karodia 82503 (BSI); Bhitwara: On the way o Bijolia, Sirgh

N0 rOC T . Lol d Fooi.. 1001 A0T1T /ACTn el ol
WA LRSS I\.Ul.ﬂ- auuunuau, U LD I.U, LOODIT LIk )y 1 all. Dualinayal-

Bijapur, Shetty 1966 (BSJO); Sirohi: Mt. Abu, Puri 56624 (BSI},

2. CoccuLus DC. nom. cons.
Leaves pilose or pubescent. Male flowers in axillary. cymose panicles.
Sepals pubescent. 1. C. hirsterus
Leaves giabrows or nearty so Male flowers in axiilary clusters. Sepals

Elabrous, 2. C penduiur
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1 ™ nelin himerdeee (1 % THale in BEroal Planranr ﬂ.ﬂ 1A 1010
B LOCCLRES miT VNS (L. aniAns 1D DOER FRENIENL b 228 YAV

Menispermum hirsutum L. Sp. PL 341, 1753, Cocculus villosus DC. Syst.
Mat. 1: 525. 1817; Hook. f. & Thoms. in Hook. £ Fl. Brit. India i: 101.
1872; Duthie, Fl. Gangetic Plain 1: 28. 1903. “Chhireta, Bajar-bel” (Hindt).

Scandent, dicecious shrubs; younger parts sofily and densely willous.
Leaves alternate, 1.5-%.0 x 0.7-3.5 ¢cm, ovate-obiong, cordate-lanceolate or
subdeltoid. Flowers minute, yellowish green. Male flowers in smell
axillary, cymose panicles; sepals 6 in 2 series; petals 6, membranous,
emarginate, embracing the stamens. Female fowers in axiliary clusiers,

rarely racemose. Drupes smooth, reddish purple. Seeds iransversely rugose,
black or dark purple.

FL & Fr. : Seprember - April.

Common on the fringes of forests and in wastelands.

Selected specimens : Bharatpor. Rafzada 64499 {DD); Banswara: Bari
Ghat forest, Singh 3727 (BSJO), Bikaper: Gajner, Roy 2062 (BSJO);
Jhalawar; Sharma 254 (RUBL); Pali: Sadri-Ranakpur Rd., Pandey 4156
{B5JO); Sirohi: Mt. Abu, Jain 46763 {BSI); Tonk: Sherry 489 (BSJOL.

h} L'} in E.-I]!L CLANZCOL. 40
237 19141, Epibarerium pendulum 1R & F', Forst, L"__a._ Gen PLI10R ¢
1776. Cocculus leaeba DC. Syst. Nat. 1: 529. 1817; Hook. 1, &Thums in
Hook. . Fl. Brit, India 1: 102, 1872; Duthie, Fl. Gangetic Plain 1: 29. 1903.
“Pitwan  (Hindi),

Much branched, climbing shrubs. Leaves 2-5 % 0.9-1.8 cm, lanceoiate-
oblong, ovate or obtusely rapezoidal, usnally with cuneate base, conacecus.
Flowers creamish-green.  Male flowers sessile or nearly 50, in axillary
clusters. Female flowers solitary, rarely in pairs. Dropes ovoid-obovoid,
compressed, ridged with basal stylar scar.

£1 & Fr. : October - January.

Common throughout N.W. Rajasthan in wastelands among bushes.

Selecied specimens : Bhilwara: Borana village, Singh 6536 ({BSJO);
Churu: Gopalpura hillocks, Roy 2537 (BSJO); Chittorgarch: Srivasiave &
Party 65171 (LWG);, Jaipur: Jaigarh, Sharma 470 (RUBLY, Jaisalmer:
Nachana, Skery 3341 (BSJO), Sirohi: Vada-Koda, Join 60444 (BSI).

.L
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3. TILIACORA COLEBR.

Tiliarors scurninata (Lam.) Miers in Ann. & Mag. nat. Hist ser. 2. T
39. 1851, Menispermum acuminatum Lam. Encycl. 4: 101. 1797, Tiliacora
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Evergreen, climbing shrubs. Leaves 10-15 x 7-10 cm, ovate or ovate-
cordate, acominate, glabrous. Flowers in 15-7G cm long, axillary panicles,
dioecious, yellow; male branches 3 to 7-flowered; females one-fiowered,
Drupes smoolh, red or yellow when nipe.

Fl & Fr. : Seprember - December,

Rare; occasionally grown in the gardens for omamental foliage and
fragrant flowers.

Selected specimen ; Kota: Singh 90537 (LWG). Also reported from
Ajmer (Sharma, 1958).

4. TINOSPORA MIERS

Tinospora cordifolia (Willd.} Miers in Aon. & Mag. nat. Hist. ser. 2.
T 38. 1851; Hook. {. & Thoms. in Hook, f. Fl1. Brit. India 1: 97. 1872;
Duthie, Fl. Gangetic Plain 1: 26. 1903. Menispermum cordifolium Wilid.
Sp. Pi. 4: 826, 1806. “Neem-Gilol” (Hindi).

Succulent, glabrous, deciducus chmbers with corky, grooved bark and
lenticelied stem. Leaves petiolae, X-20 % 8-20 cm, broadly ovate to ovate-
Irtangnlar, cordate, acote ot apiculaie, membranous. Flowers in axillary,
2-9 cm long racemes on leafless branches, vellow; the males fascicled; the
females unsoally solitary. Drupes .4-0.6 cm across, globose, red, with
subtersainal style scar.

FL & Fr. - December - June.

Common among hedges, particularly in hlly areas.

Selected specimens : Banswara: Talwara village, Singh 4292 (BSJO);
Chura: Gopalpura, Rap 2537 (BSJO); Jaipur, Moti Dungani, Sharma 2147
(RUBLY; Pali: Manpura, Pandey 4155 (BSJO); Sirohi: Mohibir forest, Puri
37561 (BSI).

DOUBTFUL TAXON

Cyclea peltata (Lam ) Hook. [ & Thoms. Fl. Ind 201, 1855
Menispermum peftatum Lam. Encycl. 4: 96, 1797,

Reported by Sankhala (1951}, but no authentic specimen is available
in any herbarium, The occwrence of this species in Rajasthan 15 doubtful.
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5. BERBERIDACEAE
(P.J. Parmar)
BERBERIS L.

Berberis asiatica Roxb. ex DC. Syst. Nat. 2. 13. 1821; Hook. f. &
Thoms. in Hook. f. F1. Brit. India 1: 110. 1872; Duthie, Fl. Gangetic Plain {:
32. 1903. “Daruhaldi” (Hinds).

Erect, spinous shrubs with pale bark. Leaves 1- foliolate; leaflets in
fascicles, 2.5-7.5 cm long, obovate or orbicular, sub-entire or with large
distam spingscent teeth, whitish beneath, rigidly coriacecus. Flowers in
short corymbose racemes; nectar giands subeyiindric. Berries large, ovoid ot
subglobose, red or black, glaucous.

FL : February - April; Fr. - May - June.

Rare, in the forests at Mt Abu.

Selected specimen : Sirohi; Mt. Abu, Blager 18087 (BLAT). Also
reported by Raizada (1951) from Mt. Abn.

6. NYMPHAFACEAE

(P.). Parmar)
Prickly herbs, with panially submerged flowers. 1. Funale
Non-prickiy herbs, with floating or erect Dowers, 2, Nymphaen

1. EURYALE SALISH.

Euryzle ferox Salish. in Kon. & Sims. Ann. Bot. 2; 74. 1806; Hook. .
& Thoms. in Hook. £ FL. Brit. India i: 115. 1872; Duthie, Fl. Gangetic Plain
1. 34. 1903, “Talmakhana” (Hindi).

Densely prickly, perennial, aquatic herbs. Leaves floating, 30-120 cm
in diam., elliptic or orbicular, green above and red or purple and downy
beneath. Flowers bright red inside, green and shining owtside or violet-blue,
Fruits ¢. 8 cm in diam., round, prickly. Seeds about 20, of the size of a pea.

1 - May - June; Fr. ; July - October.

Rare, reporied only {Tom Alwar and Ajmer.

Selected specimen @ Alwar: Way to Silisar, A Lal & Pary 34595
(LWG). Also reported by Nair & Bhartya (1962) and Vvas {1964, 1967)
from Ajmer and Alwar respectively.
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rﬂ:hed. hnthm ol appmdagad. Eugnml:u: TaYS vmh cla\'m appm

dages 2. N, prbescens
Leaves entire or distanily toothed, lower surface giabrous. Calyx ool
nbbed. Anthers appendaged. Stigmatic rays without appendages LN paschall

1. Nymphsea nauchali Burm. f. Fl. Ind. 120. 1768. ¥. stellaia Willd,
Sp. Pl 1153. 1799; Wight, Ic. 1: 1. 178. 1839; Hook. f. & Thoms. in Hook. [,
Fl. Brit. Indiz 1: 114. 1872; Duthie, Fl. Gangeti;; Plain 1: 34. 1503; Subram,
Aquatic Ang. & 1. 1962 “Kumudini” (Hindi).

Perennial, aquatic herbs. Leaves 8-20 ¢m in diam., grbicular or when
young elliptic-sagitiate, peltaie. Flowers violet, pale-blue or white, solitary.
Fruits 1-3 cm across, globose. Seeds longitudinally striate.

FL & Fr. : August - February.

Mative of S E. Asia: cammon in rmeonds. ditch

n
R RFRATr 1 Sy W LML BE R R Ry l.l-'uw L

in E. Rajasthan,

Selecied specimens : Banswars: Kushalgarh road, Singh 3028 (8S00);
Jaisalmer: Vinjorai, Wadhwe 5305 'BSA); Kota: Kelwara, Singh W)832
(LWG); Pali: Lodia Tank, Shefty 1992 (BSJO); Tonk: Mor village, Shetty
1308 (BSJO).

2. Nymphaea pubescens Willd. Sp. P1. 2: 1154, 1799, N lotus non L.
var. pubescens {Willd.} Hook. f. & Thoms. Fl. Ind. 241. 1333, N. Iotus auct,
plur. non L. 1753; Hook. {. & Thoms. in Hook. . FL. Brit. India 1: 114,
1872; Duthie, Fl. Gangetic Plain L: 33, 1903. N raychali auct. plur. non
Burm. £. 1768; Subram, Aquatic Ang. 6. pi. 1. f. 2. 1962. "Kama!™ (Hindi).

Perennial, aquatic heths, Leaves [5-30 cm o diam., gribicular or
reniform, prominently veined beneath. Flowers solitary, red, pale-rose or
white. Fruits 3,3-5.0 cm across, globose, green, fleshy, ripening under water,

qnw"ln- g #anah l.'l.HI'l'l i-ﬂ-naﬁnf.nnt wihita awl
ALY LF T ARILE, Luuﬁ,.u LML LRI WLLL FT ALV BLiL.

Fi : Angust - November; Fr. - October - January.

Oiasionally found in ponds, ditches and lakes in many parts of the
State.

Selected specimens : Banswara | Kushalgarh road, Singh 3027 (BSJO);
Jodhpur; Bheuncdari 1922 (JAC), Kota: Singh 90866 (LWG):Pali: Hema
was auta, Shegy 1980 {BSJO); Tonk: Chandalai village, Shemy 1257
(BSJO).
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CULTEVATED SPECIES

Nymphaea alba .. “Kamal Pappa Phoo!” (Hindi} - Perennial, aquatic
berbs with black rhizome and cordate, entire leaves. Froits spongy, ripening
under water. Secds minute, striatc. punclate, burrivd in the pulp. MNative of
Furope & N. Africe.  Semetimes cultivated in ponds in gardens for its

beautiful white fiowers.

7. NELUMBONACFAE
(P.]. Parmar)
NELUMBO ALANS.

Nelumbe nucifera Gaertn. Fruct. Sem. Pl 1: 73.t. 19. . 2. 1788;
Subram. Aquatic Ang. 8. f. 4. 1962 Nelumbinm speciosum Willd. Sp. PL 2
1258. 179%; Hookf & Thoms. in Hook. [ Fl. Brit. lodia 1: 116. 187Z;
Duthie, F1. Gaogetic Plain 1: 35, 1903. “Kamigni” (Hindi).

Large, bandsome perennial, aquatic herbs with milky juice. Leaves
60-90 ¢m in diam., orbicular, glaucous. Flowers solitary, 10-20 cm across,
12.5cm in diam. Seeds oveid, glabrous, black.

FL & Fr. : August - November.

Fairly common in tanks, particularly in E. Rajasthan; also cultivated in
many localities in the gardens i ponds for ornamental porposes.

Selected specimens © Bhilwara: Banera, Singh 6020 [BSJO); Bundi:
Hindoli, Singh 74737 {LWG); Jhalawar: Ekiera, Wadhwa 7540 {BSA);
Tonk: Bomb tank, Pardey 4844 (BS.10). Also reported from Alwar (Vyas,
19673, Jodhpur {Sarup, 1951) and Udaipor { Ramdea, 1965).

(P.J. Parmar)
ARGEMONE L.

la Flowers white, turming pale vellow with age. Style 1-3 mm long.
Capsules avaie-lanceolate or lancsolate. 3. A_ ockrolenca
1b. Flowers yellow or pale yellow, Stvle minwie or absent. Capsules
oblong-allipsnid o subfusiform:
2. Flowers yellow. Sepal-horns ¢ & mm long. Style absent, stgmna
shaflowly disectad, adpressed. Capsukes oblong-ellipsow:
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3a. Plants spineacent 1. A mexicans [ medicnng

3b. Flants glabrous, devoddt of spines except on leal margmns,
2. A mexdcans . Iefocarpa

Zh. Fiowers paie yellow. Sepab-borns 10-14 mm loog. Style present;
stigma-lobes narrow, spreadmg. Capsules subfusiform., 4. A subrfusiformis

I. Argemone mexicang L. Sp. Fl. 508. 1753; Hook. . & Thoms. in
Heok. € Fl. Brit. India 1: 117, 1372; Duthie, Fl. Gangetic Plain 1: 36, 1903,
pro parte. "Fila Dhaturg, Satyarasi” (Hindi).

[ mexicana

Giaucous, prickly herbs with yellow sap. Radical leaves 25-35 < 7-9

cmy fsanling ones m!n K10 w2540 om mmmin_F;nnnnﬁﬂ Epf-_n::f on
margins and veins, bluish green, variegated with white. Flowers solitary,
terminal, snidended by leafy bracts at base, yetlow. Capsules 3 to &-valved,
prickly with 5-18 erecto-patent spines on each valve, Seéeds numerous,
reticulate or scrobiculate, brownish-black.

Fl & Fr. : Almost throughout the year.

Mufn._.rg nf Tmniml LTI OOEEIan on rovnd_aidae vm fallaw falda
WA ARL 4 aliRcilkAly LAFELEGIIRFIR WTLL LRAALETINRERAT, REL LARLENF R RERCERMS

waste places and as 3 weed in cultivated Galds.

Selected specimens : Bangwara; Suani viliage, Sivgh 3002 (BSJO);
Barmer: Silly pasture, Tiwari 998 (BSJO); Gangaangar: Laigarh, Roy 4974
(BSJO); Thalawar: Ahu river, Wadhwa 9495 (BSA); Sirohi: Mt. Abu, Jain
5459 (B3I), Tonk: Near Bhanthali village, Sheny 468 {B5JO).

2. 1. leiocarpa (Greene) G.B. Ownb. Mem. Torrey Bot. Club 2141): 37.
1958; Malik & Grover in Ind. For. 95(2); 123-124. 1969. A. leiocarpa
Greeng in Pittonia 3: 345, 18498,

Very similar o § mexicang, boi it 15 distiogoised from type by its
glabrous nature,

This species is inciuded here on the anthority of Malk & Grover

{1969 who reported it from Udaipur district.

1. Argemone ochroleuca Sweet, Brit. Fl. Gard. 3: t. 242, 1828;
Venkatesh, in Curr, 5¢1. 31: 250, 1962; Raizada, Suppl. Duthie, Fl. Gangetic
Plain 5. 1976. A. mexicana L. var. ochrolenca (Sweet) Lindl. Bot. Reg.
1343, 1830. “Satyanashi” (Hindi).

Erect, glauccus, prickly, annual herbs. Leaves 3-10 cm long, ash-
coloured; Yower leaves in a rosefte; upper cnes sessile, semi-amplexicaul,
sinuate-pinnatifid, prickly on serves. Flowers solitary, terminal, sessife.
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Capsules clothed with erecto-patent Spings.

F! & Fr. : Almost throughout the year.

Native of Mexico: natmuralized in fallow fieids, wastelands, road-sides
etr.; also found as & weed in cultivated fiekds.

Selected specimens ; Bharatpur: Near Ucchain wiilage, Parmar 8644
(BSJOY: Bhilwarg: Kharidamn, Singh 651 5 (RSJO); Ganganagar: Eakuwali,

L L = = e = e it L )

Ray 5974 (BSJO). Also r:portcd from Jaipur (Sharma, 1974} and Sirohi
(Bhandari & Metha, 1978).

Notes : Very similar 10 A. mexicana, but can be distinguished by its
ash-coloured and non stem-clasping leaves, white fowers, narrow spreading
stigmas and presence of styles.

4, Argemone subfusiformis Owbey in Brittonia 13: 57. 1961; Malik
& Grover in Ind. For. 95: 480, 1969; Raizada, Suppl. Duthie, Fl. Gangetic
Plain 5. 1976.

Erect, prick]y, annual herbs, pale green io coleur. Flowers lemon-
m"nur TR AL nodiarn  Floawosr 'hurl:- .n.l-\.l ‘“"-g

Fari 3 31
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FL & Fr.: April November.

Rare, reported only from Udaipur (Malik & Grover, 1969).

Notes : Very close 10 A. mexicana morphologically as well as
cytologicalty (Malik & Grover, 1975), but can be distinguished by its
oblong buds, longer sepal-horns, larpe fiowers with paie-yellow petais and
spindle-shaped capsules haviog rore widely spaced and coarse spines.

CULTIVATED SPRCIES

Papaver roheas L. Ercct, hispid, annual berbs. Leaves irregularly
pinnatifid, not clasping the stem. Flowers scarler or variously coloured,
showy. Native of temperate Evrasia and Nocth-West Africa: coltivated in
the gardens as an ornamental plant.

Papaver somnifera L. ‘Doda, Amal Afeem’{Hindi) - Brancied herbs.

[.ﬂﬂ‘h'F'E nhlnﬂu tnnthed or warrate. Flowers 1LTE'E-‘1 "ll’lI"r'L!'-l"‘J p[l'!"F].E OF scarlet.

A mas e atE SFwra s Ewow

Mative of western Mediterranean region; cultivated for opium in many parts
of the state.

9. FUMARIACEAE
(P.). Parmar)

Siamens 4. free. 2. Hypecoum
Slamens 6, diadetphous 1. Fumang
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. FUMARIA L.

Fumaria indica (Haussk.} Pugsley in Journ. Linn. Soc. 44: 313, 1919,
Mahesh. lllus. F1. Delbi £. 4. 1966, F. vaillanti Loisel. var. indica Haussk. in
Flora 56: 443. 1873, F. parviflora Lam. subsp. waillantii quct. plur. non F.
vaiffanii | oisel, 1809, Hook [ & Thoms. i FI. Ind. | 258, 1855 Hook [
FL Brit. India 1: 128, 1872; Duthie, Fl. Gungetic Plain 1: 37. 1903, ‘Pipara’
{Hindi}.

Erect or diffuse, slender, annual herbs. Leaves 2-3 pinnatisect; ultimate
segments linear-oblanceclate, flat, apiculate, entire.  Flowers ia 15 10 20-
Rowered, 2-6 cm long, leaf-opposed racemes, pinkish-red. Bracls acumi-
nate. Capsities subglobose, mgose, pale-brown.

FL & Fr. : January - Apil.

Common weed i cultivated fields and wasie places.

Selected specimens © Bhilwara: Kharidam, Singh 7015 (BSJO);
Ganganagar: Raisingh Nagar, Rey 5925 (BSJO); Kota: Atr, Singh 90640
(LWGY; Pali: Samji-ka-Guda, Skerry 1581 (BSJO).

2. HYPECOUM TOURN.

PO s
B LE LN
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11, 11d

Hypecoum procumbeirs L. 5p PL 124 k.
120 1872: Dhiilon & Bhundare in I mbay nat. Hist. Soc. 700 378,
1974.

Small, procumbeni herbs; stems many, slender. Leaves 5-10 cm long,
2 to 3-pinnatisect; segments linear or oblong, upper ones sessile and
whorled, Flowers few, pedicetiate, vellow: ouler petals 3-lobed; tnner ones
toothed or Gmbsiate, obtuse, with the mid iobe entire or 2-fid. Fruits
subcompressed, at length breaking up into 1-seeded joinis.

FlL & Fr. ; January - March.

Rare, anly one collection from Canganagar.

Selecied specimen : Ganganagar: Chak 32, Dhiflon 244 (DD, CAL).

b L T .
falat, P

-

0. BRASSICACEAE
{P.J. Parmar)
1. Flowers greepish. Pods didymous, indehiscent, 2-seeded. 5. Caronapes

Ib. Flowers vellow, white, purple or pinkish. Pods nod didymous, deto-
scent, 2 o many-scbded:

22. FPlowers yellowr:
38 Seeds 2-serane:
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#a. Fiznty aquaiic or scmi-smphibious. 10, Korppa
4b. Plants terrestrial:

5a. Petals with dark-purple veink Pods obdong-ovoid,
upto 3 om bong; beak about half the Jength of pod. 6. Erucae

5b. Pewls withoum dark-purple veins. Pods nearly orbi-
culdr, upic .75 cm in diameier; beak very storl 4. Cochienria

Jb. Seeds | -serinie:

Ga. Pods with & seed-lmz, indehiscent beak; vabves
with mid vein ealy. {. Brassica

6b. Pods without beak, bearing seeds and dehiscing
completely; valves with 3 parallel veins. 11, Siombrivm

2b. Flowers white, purple or pinkish;
Ta. Pods 2 o 8 seeded:
Ba. Pods clitpsoid 10 sub-orbicular, 2-seeded. 8. Lepidium
&b. Pods Linear, 4 to B-seeded. 3. Cardamine
7b. Podt more than 8-zeeded:
94 Pods Battened, Seeds 1 or rarely 2-ser-

iate, ?Fnu;n.l 7. Farsetia
9b. Pods linear - lerete or sub - cylindrical
Seeds 2-seninte, not winged:
102, Flowers purpie. Pods linzar-slen-
gate, 9. Maicolmia
10b. Flowers white. Fods manguls: or
orbicular. 2. Capsella
1. BRASSICA L.
1a. Upper cauline leaves with an amplexicaule hase. L. B. campexsiris var. sarson
I, Upper cauling leaves without an amplexicaule hase:
2. Pods adpressed 10 the axis; beak thin, seed-hess. A B migra
Zh. Pods spreading or ascending: beak stout, conical, at times as thick
as pixds, 1 fo 2-seededd. 2. B juncea

1. Brassics campestris L. var. sarson Prain in Dept. Land Rec. &
Agric, Bengal Bull. 4: 24. t. 5-7. 1898; Duthie, F1. Gangetic Plain 1: 45,
1903. B campestris L. subsp. napus Hook f. & Anders. in Hook.£. F1. Brit.
India 1: 156. 1872. “Sarson” (Hinds).

Annual, erect herbs. Radical leaves 20-30 x 3-5 cm; cauline ones 3-6 %
-2 em, Flowers in 20-45 cm long, terminal raceme, yellow, Siliquae 34 em
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long, linear, cylindric, reticulately veined, giabrous. Seeds minute, glabrous,
yellowisii-brown.

FL : Janvary - March; Fr. ; February - April.

Extensively cultivated as a winter season crop for the edible oil
obtained from the seeds. Also met with as an escape in wasie places and
along the roads.

Selected specimens : Alwar: Gupie A. No. 12057 (RUBL); Bundi:
Singh 90627 {LWG); Ganganagar: Azmal Kbera, Roy 3820 (BRI,

2. Brassica juncea (L.} Czern. & Coss. in Czern. Consp. Fl. Chark. 8.
839 Hook {. & Anders. i Hook Q. FL Brin, Incia 14 157 1872 Duthie. FL
Gangetic Plain L 4. 1903. Sinapsis funcea L. Sp. PL. 668, 1753, Barli
Rai' (Hindi).

Erect, annual herbs. Radical leaves 10-23 » 3-8 cm, lyrately pinnarifid;

ronlima vumne TE DT L E s abklams lamaandnes Tlawrars 2n 1L 18
LA ML LRI A T el iy DR G U S A LT . B IOWEIE IR AWz o CID

long, terminal and axillary racemes, bnght yellow. Siliquae 2.5-6.0 cm long,
linear. Seeds rounded, minutely pitted, blackish brown.

1 : December - February, Fr. - Februacy - March.

Widety cultivated as a cold season erop; also runs wild in garden fertile
s0ils.

Selected specimens : Jaipur: Chaumu, Wadhwa 8360 (BSA); Jaisalmer:
Amar Sagar garden, Tiwaeri 847 (BSJO) Kota: Baran, Singh 90472
(LWG).

3. Brassica nigra (L.} Xock. it Roshiing Deutschl. Fl. ed. 3. 4: 713
1833; Hook. f. & Anders. in Hook. {. Fl. Brit. India 1: 136, 1872; Duthie, Fl.
Gangetic Plain 1 44, 1903, Sinapis migra L. Sp. Pl. 668. 1753; Siclla
Roscrraig Dirawings Brit, Pl 3: ¢ 50, 1946 ‘Rai’ (Hindi).

Em‘:t. annual herbs. Radical leaves 6-10 cm long, lyrately pinnatifid;
cauline ones 2.5-4.0 % (.8-1.3 ¢m, linear.lanceclste, entire or pinnatified o
pinnatipartite. Flowers in 45-60 cm long, terminal racemes, vellow.
Sitiquae erect, neasly glabrous. Seeds minutely punctake, glabrous, blackash-

brown.

“ - .l-ﬁilﬁ-—l ‘.‘AML.- Fﬂ - l‘lML —_ ‘.--‘I
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Rare, found as a weed in cultivated frelds.
Selected specimen : Ganganagar: Suratgarh, Jain 45116 (BSA).

Z. CAPSELLA MEDIK.
Capeella bursa-pastoris (L.) Medik. Pllanzen. 1: 85, 1792; Hook. f. &
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Anders in Hook. £ FL. Brit. India 1: 159, |872; Duthie, F1. Gangetic Plain 1
47.1903. Thalaspi bursa-pastoris L. Sp. PL 647, 1753,

Erect, annual or mennial herbs, plabrous o h.nm.r with simple or
branched hairs. Radical leaves rosulate, 4-8 » 1.25-2.5 ¢m, Dblnng or
oblanceolate, acute, tpothed; cauline ileaves 2.5-4.5 ¢m long, oblong-
lanceolate, amplexicaule, hastate or sagittate at base. Flowers in 20-25 ¢m
long racemes, white. Silicutae ellipsoid, reddish-brawn.

FL : February March; Fr. : March  April.

Common weed in cuitivaied fieids.

SYelected specimen » Jaipur: Gangwal garden, Sharma 1990 (RUBL).
Also reported from Bikaner (Sarup, 1957), Jhunihunn (Nair & Kanodia,
1959}, Jodhpur (Sarp, 1951) and Sirohi (Reizada, 1954; Jain, 1962).

3. CARDAMINE L.

Petiole with basal auricles. Stamens 6. 1. C. impatiens
Petiole without basal auricles. Stamens 4, i 6 then the ouoter 2 reduced
te petalkond staminndes. 2 C sewdaia subsp. flexvosz

1. Cardamine impatiens .. Sp. Pl. 655. 1753; Hook. f. & Anders. in
Hook. f. F1, Brit. India 1: 138. 1872; Duthie, F, Gangetic Plain 1: 40, 1903.
Erect, annual herhs. Leaves crowded at the base and alternate above,
imparipinnate; leaflets 3-6 pairs, 0.8-1.5 % 0.3-0.8 cm, ovate-oblong, entire

or lobed, ciliate. Flowers in corymbs, elongating into racemes, white.
Siliquae 1-2 cm long, Nat; valves with a distinet midrib,

Fi. & Fr. : October - December.
Rare, in moist amd shady localities.
Selected specimen : Bundi: Kota dam, Singh 14007 (LWG).

2. Cardamine scotats Thunb. EP flaxmnea {With
Fac. Sci. Univ. Tokyo Bot. 6 59. 1952 & F1. East. Hlmal . 1966.
Cardamine flexuosa With. Bot. Arr. Brit. Pl. ed. 3. 578. t. 3. 1?96 C
fursuia L. var. spivatica sensu Hook. f. & Anders.in Hook.f. FL. Brit. India |
138. 1872, incl. var oxpearpa, non C. splvatica Link 1803: Duthie, F.
Gangeiie Plain 10 40, 1903,

Erect, glabrous herbs. Stem simple or sparsely branched, Aexuous
npwards, Basal leaves with 7-11, orbicular-rovaded, sinvate-dentate to
iobed leaflets; higher ones with 5-1%, ovate or rounded Lo lanceolate, entire
-crenulate leaflets, Flowers in 3-15 cm long racemes, white. Siliquae 2-3

cm bomg, erect, obtuse.

"l'
|
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Rare, in damp shady grassy habitats. Recorded only from Mt. Abn
{Sirohi}) by Raizada {1954).

4, COCHLEARIA L.

Cochiearia cochlearioddes (Roth) Sant. & Mahesh. in Jousn. Bombay
nat. Hist. Soc. 54: 304, 1957, Alyssum cochlearioides Roth, Nov. PL Sp.
322 1821. Cachlearia flava Buch. Ham. ex Roxb. Fl. [nd. t: 45. 1824;
Hook. {. & Aoders. m Hook. f. FL. Brit. India 1: 145. 1872; Duthie, Fl.
Crangetic Plain i: 41, 1903,

Erect, diffusely branched, annual herbs. Roots long, fusiform. Radical
ll;il‘lfl.."._*. 2 L‘F U = {3 .J 45- J CiIL, |j'l'ilu:lj’ ]_Jlﬁflﬁ'l-l-ll-u, ﬂl-llllll': oocs 0. ﬁ‘& 'l.l' w (hae
0.6 cm, elliptic-oblong or obovate-oblong, entire or pinnanfid. Flowers in
3-15 cm long terminal racemes, veliow. Siliculag ovate-oblong or nearly
orbicular, smooth; valves without nerves. Seeds many, rugose, with filiform
fomicles, dark-brown to blackish.

FL : December - February, Fr. - February - April.

{yrnairnl iﬂ ruac hads and Athar dsma adasos
jro N

A LT MR BEE DR D TR AL B LALETLE WMLRELRS

Selected specimens : Bhilwara: Badnor, Singh 7076 (BSJO): Kota:
Majumdar 10133 (BSA). Albo recorded from Sawaimadhopur by
Majumdar ef g (1969},

5. CORONOPUS ZINN homt cons.

Coronopos didymus (L.) Sm. Fl. Brit. 2: 691, 1 800; Mahesh, [lus. Fl.
Delha f. 5. 1966. Lepidium didymuim L. Syst. 2: 433, 1754, Senebiera
pinnanfida DC. Mem. Soc. Hist. Nat, Pans 144. 1. 9, 1799; Duthie, FL
Gangetic Plain 1: 47, 1903.

Small, pubescent herbs. Leaves pinnaiely dissected; radical ones 5-10
i long, cauline ones 1.0-1.5 cm Jong, segmenis oblanceolaie. Flowers in
1-3 cm long racemes, greenish-white. Siliculae 0.1 % 0.25 cm, emarginate.
Seeds 2, reniforee, yellowish-brown,

Common weed in cultivated felds.

Fl & Fr. : January - April.

Selecied specimens ; Buoilwara: Badoor, Singa 7061 (BSJO); Ganga-
nagar; Lal nlﬂﬂnu haoh Fao 1041 I"'llﬂ'ﬁ"l. 'lmllhnnr- Puhlae an Rhamn .Jn

i~ Irik n
WALy BALCF af T T A ) ALl - -vuun-l“u,

669, 1461’ {JAC). Kota: Chhabra, Smgh mz {LW), Sirohi: Mt. Abu,
Blatter 17638 (BLATY, Udaipur: Banki block, Verma 31 (BSA).
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6, ERUCY MILTE R

Eruca sativa Mill. Gard. Dict. ed. 8. 1. 176%; Hook. f. & Anders. in
Hook. £, FL. Brit, India 1: 158, 1872; Duthie, F1. Gangetic Plain 1: 46, 1903,
E. vesicarin {L.) Cav. var. sativa (Mill.} Thell in Hegi, I, F1. Mittleur. 4(1):
201, 1918 “Taramira” {Hindi).

Erect, annval herbs. Lower leaves petioled, upper ones sessile, 1.5-
4.0 cm long, lyrately pinnatifid with entire or sinuate-dentate segments.
Flowers in 6-10 cm long terminal racemes, yellow, turning white on
maturity,  Siliquae turgd, glabrous. Seeds globose or sligltly ovate,
compressed, smooth, brownish-black.

FL ; January - March; Fr. : February - Apnl.

Occasional, a weed of cultivated fields. Often cultivated for oil-
yielding seeds.

Selected specimens ; Barmer: Bagundi, Tiwar? 1153 (BSJO); Bhilwara:
Kharidam, Singh 7011 (BSJO); Bundi; Kishorapatan, Singh 90626 (LWG);
Gunganagar: 2 MLD, Roy 4063 (BSJO): Jodhpur: Pipad, Singh 3554

[ T
(el Lw )

7. FARSETIA TURR.
1a. Seeds uni-seriaie;
2. Flowers small; petals siighily exceeding the sepals; sepals ¢

5 mm long, |. F. hamibionii
Zb. Flowers large; petaks much exceeding the sepals; sepals ¢ & mm
long. 2. F. heliophila
10, Seeds bi-seriate;
3a. Leaves lingar, 2-8 mm broad, nearly sessile. Flowes 5
10 mm scriss:

4a. Siliguez 20-48 mm long, 3.0-4.5 mm broad. 1. F jacguenontii subsp,
4b_Siliguae 15-20 mm lang, 5-7 mm broad. 4. F. facquemontii subsp.
exdgewortil

3b. Leaves broadly lingar-lanceclats io ovaie, 15-22 mm broad;
petoles 5- 10 mm long. Flowers 12-15 mm 201055, 5. F. macrantha

1. Farsetia hamiltonii Rovie, Il Bot. Himal. Mount. 1:71.1834;
Hook f. & Anders. in Hookf. Fl. Brit. India 1: 140. 1872; Duthie, Fl.

Gangetic Plain 1: 41. 1903; Mahesh. Iitus. FI. Delhni £, 7. [966. “Hiran
Chabba™ (Hindi).

1A=
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Frect shribs or undershrubs, clothed with appressed, medifixed hairs.
Leaves nearly sessiie, 1.8-7.5 x 0.2-0.4 ¢m, lnear-lanceolate, slightly falcate.
Flowers n 6-15 cm long, terminal racemes, white or purplish-white,
Siliquae linear. Seeds suborbicular, with 2 broad membranous wing,
hrown.

F & Fr : Almost thronghout the year.

Common in loose open stretches of sand alcog river-beds and also as a
weed in cultivated Belds.

Selected specimens © Bundi: Bhimlet forest, Singh 74093 (LWG)
Ganganagar: Thakuori, Rey 3859 (BSJO); Jaisalmer: Near Tanot, Sherty
6108 (BSJO); Jhunjhuaw: Pilani, Saran & Farey 4194 (LWG); Toak:
Fandey 4798 (BSJO).

2. Farselia hellophils Bunge ex Coss. Comp. Fl. Atl. 2. 227, 1884;
Bomm. in Beih, Bot. Centrbl. 28: 104, 1911; Jafri, FI. W. Pak. 55: 110.
1973 Parmar tn 0. Econ, Tax. Bol 3: 639, 1983,

Undershrubs; branches rigid, wiry. Leaves usually not more than 2,0 x
0.2 cm, very narrow. Flowers in ¢. 20 cm long racemes, pale-purple.
Siliquas erect, narrow, 2-3 mm proad. Seeds 2.0-2.5 mm in diam.
{including wings).

F1 & Fr. : October - December.

Rare, in moist sandy-loam sois.  The only collection is from
(ianganagar.

Selected specimen : Ganganagar: Resingh Nagar, Rop 3886 (BSJO).

3. Farsetia jacquemontil Hook f. & Thoms. in Journ. Lion. Soc. Bot,
5. 148. 1861; Hook f & Anders. in Hook f FL Brit. India 1; 140. 1872,

subsp. jacquensontii

Small shrubs, vsually with woody base. Leaves sessile, 1-6 < 0.3-
0.7 ¢m, linear. Flowers in ¢, 20 ¢ long, termingl racemes, |arge, whitich
pink. Siliquae 1.8-3.0 % 0.3-0.4 ¢m, compressed, linear, appressed hairy.
Seads almost orbicular, 2.5-3.0 mm in diam., beown, winged.

F1. : July - Seprember; Fr. ;| August - October.

Common weed in coitivated and fallow fields.

Calnrdnd omaadmeame @ (anoomaeas ' Hanumonearkh  Boaiesds 1 1MAMD
SOHECHND IPECIOTLY C ADEANARRGT - pRalitiliprd, SehNERD 100 T

{DDY Jaipur: Phulera Sambhar road, Wadkwa 8262 {BSA): Jaisalmer:
Pokemn-lavan, Jain 49450 (BSD); Sikar, Siower C 33a (BSI).

4. subsp. edgeworthii (Hook.f & Thoms.) Jafri in Notes Roy. Bot.
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Gard, Edin. 22 213. 1957. Farsefiv edgewerthit Hookf. & Thoms. in
Journ. Linn. Soc. Bot. 5: 147. 1861. F. qegyptica atict. non Turra 1765;
Hook.f. & Anders. in Hook.f. F. Brit. India 1: 140. 1872

¥Yery similar to subsp. jecguemontii bt the leaves are penerally
elongated and siliguae 18-21 x 5-7 mm.

Rare, only coliected from Ganganagar.

Selected specimen - Ganganagar: Ska Dhar Sharma 1365, Sharma A.
No. 12033 (RUBL).

5. Farsetis macrantha Blait. & Hallb. in Journ. Bombay nat. Hist.
Soc. 26: 220. 1918; Bhandan, Fl. Ind. Desert 34. 1978.

Canescent, rigid undershrubs. Leaves 4-7 x 1.5-2.5 ¢m, broadly linear-
lanceolaie, aticavated at the base, sub-coriaceous. Flowers in 5 to 15
flowered terminal racemes, creamy white to pinkish white. Siliquae 30-35 =
36 mm, oblong, compressed, densely strigose, narrowed at both ends.
Seeds 6 x 3 mm, compressed, brown,

FL & Fr. : Qctober - January.

Rare, growing on rocks behing mataji's Temple {Barmer dt.). Endemic
e N.W. Rajasthar (Barmer).

Selected specimens : Barmer: Behind Mataji temple, Jain 4041, Rao
66864, 66981 (BSI), Tiwarr 875, Skery 2303 (RSO, Bhandari 507, 642,
1577 (JAC),

% LEPIDIUM L.
Plants glabrous. Simens 6. Pods ellipsoid, loager Lhan the
pedicels 1. L. safivum
Plants bairy, Stamens 2. Pods sub-orbicular, shorter thar the pedicels. 2. L virginicum

1. Lepidium sativam L. Sp. Fl. 644. 1753: Hook.f & Anders in
Hook f. Fl. Brit. Indéa 1: 15%. 1872; Duthie, Fl. Gangetic Plain 1: 48. 1903.
“Halim" (Hindi).

Erect, glabrous, annual herbs. Lower leaves petioled, pinnatipartite,
with pinnatifid segments; upper ones sessile, nearly entire. Flowers in 10-
15 em long, lax racemes, white or purplish-white. Siliculae shallowly retuse
or deeply noiched at the apex, broadly winged al the top. Sceds reddish
brown.

FL & Fr. : January March.

A common weed in cultivated and faliow fields.
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Selected specimens : Banswara: Loharia village, Singh 4255 (B5JO);
Barmer: Theb, Tiwari 1151 (BSJO); Jaipur: Baragaon, Sharma 2013
(RUBLY; Kota: Atru, Singk 90971 (LWG); Udaipur: Near Bhim, Kauw! &

Farty 8513 (LWG),

Z. Lepidium virgimicum {_. Sp. Pl. 645, 1753; Babu in Bull. bot. Surv.
India 8: 200, 1966; Raizada, Suppl. Duthie, Fl. Gangetic Plain 7. 1976
Lepidium ruderale auct plur, non L. 1753,

Ercct, hairv, annual herbs, Lower leaves lyrate-pinnatipattite to
pimnanfid, with lobuiale-dentate segments; middle ones lyrate or deeply
acutely serrate; upper ones linear-lanceolate, irmegularly sharply serrate.
Flewers in dense, 2-10 cm long racemes, white. Siliculae refuse, narrowly
winged at the top. Seeds 0.15 = (0,08 cm, reddish-brown.

FL - Apnil - June; Fr. - June - September.

Rare, only one collection from Jaipur, Native of America; naturalized
n many parts of Ingia.

Selecred specimens ; Jaipur: Sharma Acc. No. 9037, 9038 (RUBL).

Note : The above cited specimens cotlected from Jaipur were identified
as Lepidium rederale L., which is & Himalaysn species. According to Baba
(Lc.} most of the specimens identified as L. ruderale L. arc actually
L. virginicum L.

9 MaLcoimia R, BR. nom. cons,

Malcolmia africana (L.} R. Br. in Ait Hort. Kew. od. 2. 121.1 4,
1812; Hook f. & Anders. in Hook f. Fl. Brit. India 1: 146. 1372,

Erect, annual herbs, covered with forked and simple hairs, Leaves
petioled, oblong or lanceolate, entire to snuate-deatate. Flowers in 10 {0
30-flowered, lax, 1erminal racemes, pink to purple, subsessile. Siliquae
linear, elongate, clothed with forked bairs. Seeds many, oblong.

Rare, weed during cold season.

Selected specimens : Ganganagar: Dhilion A. No. 520, Sharma 1369,
Singh A. No, 6973 (RUBL).

ightly beaked. 1. R, indica
Leaves slightly toothed or alrost entire. Fruits pot beaked . 1. K. monuma
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1. Rorippa indica (L.) Hiern Car Afr. Pl Welw. I: 26, 1896
Sisymbrim indicum L. Mant, 1: 93. 1767. Nasturtium indicum (L.) DC.
Syst. Nat. 2: 199, 1818; Hook.f. & Anders. in Hook . F1. Brit. India 1: 134,
1872, pro parte; Duthie, Fl. Gangetic Plain 1: 39, 1903.

Trailing or suberect, annual or biennial herbs. Leaves 6-10 cm long,
pinnatipartite, membranous, termingl lobes largest, gradually smaller
towards the base. Flowers in 7-30 cm iong racemes, yellow, Siliquae
1.0-1.6 cm long, linear. Seeds nagose, spherical or nearly so, reddish-brown.

F1 ; November - January; FI : January - February.

Occasionsl, found as a weed in agricultural fields and by the sides of
irmgaton canals, particularly i E. Rajasthan,

Selerted specimens ; Banswara; Ghatol, Majumdar 10217 (BSA),
Kota: Rampura, Ferma 1798 (BSA). Alse reporied from Sirohi (Raizada,

1954; Jain, 1962) and from Jodhpur (Sarup, 1951),

2. Rorippa moniana (Wall. ex Hook |, & J. Anders.) Small, Fl. S.E.
United States ed. 2. 1336, 1913. Nasturtium montanwn Wall. ex Hook [ &
Anders. in Hook f. Fl. Bt India ¥: 134, 1872; Duthée, Fl. Guogetic Plain 1:
40. 1903,

Erect, annual herts. Redical leaves petiolate, 47 cm long, sinuate-
pinnatifid; cauline ones sessile, 3-5 ¥ 1.5-2.3 cm, ovate, serrate. Flowers in
bracteate raceones, yellow, Siliquae 1.5-2.5 cm long, cylindric. Seeds pitted,
brown.

1 & Fr. : December - March.

Rare, weed in wet and sbady habitets in cultvated fields and
wastelands during winter season.

Selected specimen : Jhalawar; Jhalarapatan, Singh 83662 {(LWG),

11. SISYMBRIUM L.

Sigymbrium iria L.Sp.Pl. 659, 1753; Hook f. & Anders. in Hook f. Fl.
Bt India 1: 150, 1872; Duthie, Fl. Gangetic Plain 1; 42, 1903; Mahesh.
Mus, Fl. Delhi £ 6. 1968, “dsafio, Khub-khala” (Hindi),

Frast nﬂ-m-tn'l lunﬂ'u alabhwrane v cnamaly Hoeer Radi~sl logyar
el Ny ANRAR ATy PR RRFL LM LPE AR RAL. el Y LVAELE T . A RN Pl T T

petioled, mumerous, n roseite, pinnatipartite; cauline ones runcinate or
pinnatifid, Flowers in leafless corymbose racemes, yellow. Siliquae 3-5 ¢cm
long, slender, ascending, glabrous, sub-torulose. Seeds oblong, minutely
granulate, light-brown.

Fl. & Fr. - November - March.

Common throughout from plains 1o the hills,
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Selected specimens ; Bundi: Kuia dam, Singh 74401 (LWG);
ianeEanaear: Dhiifon A0 DMy IEIII'H'L[ Qun.g.u"ﬁnr Tﬂln'il 14674 (RIURI 1

ﬁm]ﬁﬂllu&ﬂ- L il | | = A

Jaialmer: Rao 67146 (BSA); Pali: Samji-ka-Guda, Sﬁel{v 1576 (BSJOO.

CULTIVATED SPECIES

Brassica campestris L. var. toria Duthie & Fuller.-Erect herbs with
dichotomous branches. Flowers yellow. Seeds rugose with distinct circolar
marks on the testa, bluish-brown. Rarely cultivated in irrigated felds as a
winiter season crop for fatty edible o) obtained from the seeds.

Brassica oleracea L. var. botrvtis 1. ‘Phoolgobhi’ (Hindi). Annual
herbs. Rachis of young inflorescence and pedicels thickened in to a dense,
fleshy, yellowish-white, edible mas. Flowers yellow. Coltivated fer
vegetables.

Brassica oleraces L. var. capitats L. Par-ghobi Xaramialla' (Hindi)
Annual herbs. Stem abbreviagted, erect, with a dense head of leaves before
flowening. Flowers pale yellow. Cultivated in many parts of the state for
vegetables.

Brassica oleracea L. var. gongyloides L. ‘Ganth-gobi” (Hindi) -
Annuoal of biennial herbs. Radical Jeaves bright green; cauline omes
glaucous. Flowers usually bright yeRBow. Cultivated at some places for the

Tuberons 1ap roms, used as a vegetabie,

Descuriana sophiz (L.} Webb. & Benh, (Sispmbrium sophia 1)
Annual herbswith 2 o 3-pinnatisect leaves, yellow flowers in racemes and
1.5-3.5 cm long siliquae. Native of Europe; recently introduced at Mt. Abu
(Mehiz 573 JAC). Closeiy allied to Sisymdrinm irio L., but single veined

Wi e e Gl nde ez b o
FHLVED U5 QERANEWIEIL 1.

Iberis umbellata ..  Erect, annual, glabrous herbs. Flowers pink to
pucplish.  Fruits broadly winged from the base. Native of Europe;
sometimes cultivated in the gardens during cold mounths 45 an ornamental
piant.

Raphanus satlvis L. var. sativas ‘Muli’ (Hindi}-Annoual herbs, with
thick, napiform o cytindrical roots. Flowers white 1o lilac, mostly dark-
veined. Native of Europe and temperate Asia; commonly cultivated for its

H'I;h'lnl roots and Huits whick ame used 55 sals VeEct PR
IIII.I-IJ WL = mmuﬂu “n E!Fm
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from proper species by linear, dark-purple, 30-40 ¢m long pods. Eﬂk—'ﬂtﬁ‘
in many parts of the state for edible roots.
11. CLEOMACEAE
(P.J. Parmar)
CLEOME L.
4. Lenves simple:
25 Stamens 10-12. 8. O simplicifolia
2b. Stamens 4-6:
3a. Leaves palmately 5-nerved. Stamens 4. Fruits covered
with short-stalked glands. 6. C. fimbriaea
ib. Leaves pinninerved. Stamens & Fruits glabrous:
4a. Bracts petioled. Flowers dull purple, 5. €. maopophyila
4b. Bravts sessile. Flowers yellow. 7. C. seaposa

b, Leaves 3-7 (-9 folinlate:

Sz Siamene &

6e. Flowers whiie or dirty white to  pinkish.
Androgynophore present:
7a. Tall herbs, Leaves glandular hairy, 3. ¢ gynandra var,
Fynandra

Tb. Dwarf herbs, Leaves glabrous except
the margins. 4, C, gynendra var. nang

&h, Flowers vellow. Androgynophore absent, 1. . brachycarpa
Xb. Stamers more than 10:

8a. Flowers yellow. Capsules glandular-

pubescenl, with arched nerves. 9. C. viscose
Bb. Flowers roay. Capsules smooth, with
perallel nerves. 2. €. chelidonii

1. Cleome brachycarpa Vahl ex DC. Prodr, 1: 240. 1824; Hook f, &
Thoms, in Hook.f. Fl. Brit. India 1: 169. 1872; Duthie, F1. Gangetic Plain
11 50. 1963; Mahesh. Hius. Fl. Dethi f. 8. 1966. C. sahliana Farsen. in Mus.
Senck. 2: 110. 1837,

Erect, much branched, plandular hairy, petennial herbs with woody
base. Leaves 3 10 S-foliclate, lower petioled, upper most sub-scssile; leaflets
0.6-1.1 % 0,2540.6 cm, obovate-obiong or oblanceolate, acute or obiuse.
Flowers in lax, leafy, bracteate racemes. Capsules 0.9-1.2 % 0.2-0.5 cm,
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oblong, inflated, glandular. Seeds many, brown,

FL & Fr . Almosi throughout the year.

Common in open gravelly or rocky babitats, Often forms pure
ASSOCLATIONS.

Selected specimens ; Barmer: Samdari, Shetyy 2193 (BSJO); Ganga-
nagar: Dungargarh, Roy 4010 (BSJO), Jaisalmer: Devikot, Shemy 3376
(BSJO); Jaipur: Sharma 2295 (RUBL); Nagaur: Merta road, Hiralal &
FPariy 34879 (LWG). Also reported from Alwar (Vyas, 1967), Jiwnjiunu
(Nair & Kanodia, 1959) and Udaipur (Vyas, 1965).

2. Cleome chelidomii Lf. Suppl. 300. !781; Hookf & Thoms. in
Hock.t. Fl. Brit. Inghia 1: 170. 1872; Duthye, Fl. Gangetic Plain 1: 50, 1903,

Erect, much branched, glabrous or spamsely glandular-bairy, anzual
herbs. Leaves compound; leaflets 4-6 * 1.2-2.5 cm, oblong, obovate or
linegr, entire. Flowers in terminal and axillary racemes, forming corymbs
afterwards. Capsules 4-8 ¢m long, tapering at both ends, finely striated,
glabrous, Seeds murncate, yellowisk-brown.

H : July - September; 5 : October - February.

Rare, occasionally seen in wastelands in wet places in Kota district,

Selected speeimens . Kota: Mangrol, Siagh 83202 (LWG), Verma 462
(BSA).

3. Cleome gynandra L. 5p. Pi. 671. 1753; Mahesh. {llus. Fi. Delhi f.
10. 1366. . pentaphpila L. Sp. PL ed. 2. 938. 1763, nom. Hicgit based on
C. gynandra L. Gynandropsis pemiaphplla (L) DC. Prodr. 1: 238, 1824;
Hook.f. & Thems. in Hook.f Fl. Brit Indis 1: 171, 1872 Duthie, F1.
Gangetic Plain i: 51. 1903, “Safedbagra, Hulhut” (Hindi).

var. gynamra

Erect, glandular-hairy, annual herbs. Leaves 3 to $foliolate, lower
priioied, upper graduaiiy becoming sessile; leaflets 3.0-6.5 x 1.5-3.5 cm,
elliptic-cbovate or clliptic-lanceolate, denticulate 1o subentire. Flowers in
5-8 cm long, terminal racemes. Capsules linear-cylindric, viscidly pubes-
cent, obliquely striated, many-seeded. Seeds depressed-sphencal, with
concentnic ribs and irregular cross-ribs, black-brown.

FL: July September; Fr. : Ociober - December,

Commen weed in wastelands and cultivated fields during rainy season.

 Sefected specimens : Ganganagar: Suratgash, Wadhwa S8331 (BSA);

Jaisalmer: Salam Sagar {Pokeran), Tiwar 702, Shety 3301 (BSJO);
Jhunjhunu: Loharu, Jain 54461 (BSI): Kota: Shahabad, Jain 23843 (BSI):
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Naotes ; Collection Nos. Trwart 702 and Sheny 3301 from Pokran
(Jaisalmer) bear yellow flowers, which is an exceprion.

4. var. nana {Blatt. & Hallb ) Bhandan i Bull. bot. Surv. India 6: 327.
1964, Gynandropsis pentaphylia (L) DC. var. nang Blatt. & Hallb. in
Journ. Bombay nat. Hist Soc. 26: 221. 1918,

Dwarf herbs, upto 11 om tall. Leaves glabrous except the glandular
margins. Petals e, 5 mm long,

FL & Fr. : Dunng rainy scason,

Rare, endemic in sandy habitats in western Rajasthan,

Selected specimany : Jaisalmer: Amar Sagar, Tiward B35 (BSJO);
Tl.:ll‘l pur: L n-rr'lt hl-nl.e T_llﬂrnr 1'!'1 I'HQ 'ﬁ‘i

Pkl W

5. Cleome monaophylia L. Sp. PL 672. 1753; Hookf & Thoms. in
Hook [, FL. Brit. India 1: 168, 1872; Raizada, Suppl. Duthie, Fl. Gangetic
Plain 9. 1974

F‘er Hrnrlr‘lhnr'l gland Illnf_ﬁ.n.'hﬂmnt 'l-nm-l--...:.-r Lagves '} 'ﬂ &0« 0.7
1.2 cm, ovate-lanceolats 1o ohiong-lanceolate, sub-cardate, acute-acumi-
nate. Flowers dull purple. Capsules 5-10 cm long, linear, slightly curved,
striated, beaked. Seeds nearly orbicular, flat, prominently ribbed, black.

F1.; July - August; Fr. : September - October.

Rare, weed 1o cultivated fields and wastelands.

Kalantad vnosimonr + Aimare Tooda 1. o F T S Sy W oy

Kota: Shahabad, Ferma 804 (BSA).

6. Cleome fimbriata Vicary in I, Asist, Soc. Bengal 16: 1158, 1847;
Nair ¢ af in Proc. Raj. Acad. Sci. 8: 102. 1961, Jafri, Fi. West, Pak. 34: 29,
1973, Cleome quinguenervia auct. non DC. 1824; Hook §. & Thoms. in
Hook f, Fl, Brit. India 1: 168, 1872; Cooke, F1. Bombay 1: 37, 1001

Erect, much branched, hairy, perennial or annual herbs with woody
base. Leaves 2-4 x 2.0-3.5 cm, sub-orbicular to Broadly ovate-cordate or
sub-cordate, with obtuse to slighily apicnlate apex. Flowers vellow with
liliac veins. Capsules 2-3 ¥ 0.3-0.4 cm, linear, tapering at the base, acute at
apex. Sesds minutely granuime, glabrous, brownish,

FL & Fr. : August - December.

This species is included here on the authority of Nair ef al (Le. 1961),
who collected it from Jhunjhunu district. 'We have not seen any specimen

of this species.
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7. Cleome scaposa DC. Prodr. 1: 23%. 1824, Cleome papillosa Steud.
Nam. Bot. ed. 2. {: 382 1840; Hook f. & Thoms. in Hook.E. Fl. Brit. India 1
168. 1872, C. gracilis Edgew. m J. Asial. Soc. Bengal 16: 1212, 1847,
Bhandari, Fl. Ind. Desert 39. 1978,

Ergcl, scabridly glanduiar-hairy, annual herhs, Leaves 0.6-2.5 x 0.3-
1.5 cm, nearly orbicular 1o elliptic-ovate or ovate-cordate. Flowers in lax,
elongated racemes, vellow. Capsules 2-3 = (.12 ¢m, linear, strated,
glabrous. Seeds granulate, glabrous, brownish-black.

£1 : August - October; Fr. : October - December.

Common on naked rocky slopes, particularly in W. Rajasthan.

Selected specimens : Bhilwara: Umed Sagar, Singh 5758 {BSJO);
Churu: Gopalpura hilis, Reoy 2680 (BSJO); Jaisalmer: Pokaran Ram-
devara road, Shetry 3326 (BRJO)Y: Jodhpur: Beriganga (CAZRI compt, 1),
Shetty 169 (BSJO).

EI O " ]

India ]. 169. 1872; Duthie, Fl. Ganget:lc P]am 1: 49. 1903. Paianmm
simpiicifoiia Camb. m Jacq. Voy. [nde 4: 20. . 20. 1844, P burtporensis
Munro in Wight, Ic. 3(4): 5. 1. 1072.1846.

Erect, scabridly hairy, annual herbs. Leaves 2-7 x 0.8-2.5 cm, obovate-
pblong or elliptic-chlong to lanceolate, acute, entire. Flowers in elongated,
leafy racemes, viclet, Capsules 1.5-3.5 cm long, spindle-shaped, beaked,
striated, torulose, glabrous. Seeds reniform, vellowish with browm spots,

FL & Fr. : July - September.

Occasional, found in wastlands mostly in E. Rajasthan,

Selected specimens © Banswara: Chiriyavasa, Singh 3000 (BSJO);
Bhilwara: Shahpura, Singh 5732 (BSJO), Kota: Darah, Singh 74824
(LWG); Tonk: Gaunoni village, Shery 1212 (BSIO); Udaipur: Devgarh,
Udailal Mahatma. A. No. 142568, 135568 (DD).

9. Cleome visocsa L. Bp. Pl 672. 1753; Wight, Ic. 1; t. 2. 1838;
Hookf. & Thoms. in Hook.f Fl. Brit. India 1: 170. 1872; Duthie, Fl.

Mnaanizse Mace 1. € 10007 L1 1 [ o g 1) | PR LAY b e ey |
WIEUNLEL O L. S LT, LMEEFif, TILTMHSE - Lﬂgm {ﬂill.u.lj

Erect, glandular-hairy herbs. Leaves petiolate, 3 to S-foliolate; leafiets
1.0-3.5 x 0.5-3.0 cm, obovate 1o eliptic-oblong. Flowers in lax, leafy
racemes. Capsules 2.5-9.0 cm, cylindric, glandular hairy, shortly beaked,
obliquely striated. Seeds numerous, reniform, with faint concentric rbs and
stromg cross-ribs, dark brown to Hack.

1 ; July - September; Fr. : September - November,
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Common weed in cultivated fields and wastlands; often forms pure

populations,
—_r__a. F¥r__J_F O F__. _ 343"
.JEI:E{.‘IEE SpELIm-EHS ﬂlwur HI.WH.I 10 DHI-H.I.UJL, FIFOEL O LWL e

{LWG); Banswara: Deoda, Singh 2951 (BRSJO); Churn: Gopalpura, Roy
2685 (BSJOY; Jaisalmer: Bhamapa, Shety 3315 (BSJO) Kota: Singh
90477 (LWG); Sirohi: Mt Abu, Blatter 18177 (BLAT), Tonk: Kakor R.F.,
Shetty 1263 (BSJO),

12. CAPPARACEAE
{P.). Parmar)

la. Undershribs or bushy herts. Fruils samsra with 3 membea-
nous wing, 1-seeded. 4. Dipierygium

1b. Trees or shrubs, sometimes climbing or spreading. Fruits berry
Or CApSule, Winghess, many seeded:

2a. Sepals united at base. Fruils monilifonm. 3 Maerug
2b. Scpais frec or sighvly connate at the base, Fruits not moni-

Liform:

3a. Leaves mrifoiiolaie, Sepais unncoare. 3. Ergreva

3b. Leaves simpke. Srpuls biwrivle

da, Leaver with o pair of stipular spines {eormetinom
absent in €, grandis). Stamens & o more, intered
al the base of gynophore. 2, Capparis

db. Leaves withow supular spines, Siamens 4-5, inseq-
led half way up the gynophore. 1. Cadabg

. CADARA FORSSK.

Sramens 4. . C jfruticoxp
Stamens 5. 2. favinosa

1. Cadaba Fruticesa (L.) Druce io Rep. Bot. Exch. Club Soc. Brit. [sles
14158 1914, Cfooms Irru.r;ﬂnc.r'l L, Qr\ Pl 671 1753, Cadaba indics Lam,

Ly S 0y-E A

Encycl. 1: 544, 1785, Hook [ & Thums. it Hook.f. F1. Brt. India 1: 172.
1872; Bhandari, Fl. Indian Desert 36. 1978, "Dabi” (Hindi).

Much-branched, scandent or subscandent shrubs. Leaves peticlate,
T9-6.0 x 0.9-1.6 cm, elliptic-oblong, obtuse, mocronate, nearly glabrous.
Flowers in {ew-flowered, wrminal, one-sided corymbose tacemes, dirry
white or creamy yellow. Fruoits 2-5 % 0.3-0.5 ¢cm, pendulous, subcylindric,
olive-green,  Seeds numerous, light brown to black, surronnded by an
orange-ted aril.
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Common in plains, among hedges, dry river-beds, forest under-growth
and on hiliocks in W. Rajasthan.

Selected spectmens © Barmer: Balotra kabristan, Fiwarr 98¢ (BSI0);
Bikaner: Gajner palace garden, Roy 1086 (BS30); Ganganugar : Suratgarh

Faeee B., ST 00 Ty 'l....-...'l..-..-.-. I:I.-.‘l-_-.-_-.n [ o (g [ S % | ] E.lu'\. |+ PR 48
AT, A J7cl (DS r ) JEISAUNET FORATAD, rFagawg 2oa 1 i), POl

Bhandaria village, Sherty 1444 (BSJO).

L

2. Cadaha farinosa Forssk. Fl. Aegypl. Arab, 68, 1775, Hook [ &
Thoms, in Hook.f. Ft, Brit. India 1: 173, 1872; Cooke, F1. Bombay 1: 43,
1901.

Much branched, unarmed, hoary shrubs, with wiry branches. Leaves
peticlate, 0.5-5.0 x 0.3-3.0 cm, oblong-ovate or elliptic-oblong, obtuse or
retuse, glancous or whitish and mealy at first, at length glabrate. Flowers in
few-lowered, sub-corymbose racemes, creamy yeilow. Fruits namowly
cylindrical, 2-5 > 0.3-0.4 cm, obscurely torulose, Seeds many, surrounded
by orange flesh,

FI ; January - March: Fr. - March - July.

Rare, in wastelands and in hilly tracts. This species is incloded on the
autherity of Vyas, {1965, 1967), who reported it from Udaipur and Alwar
respectively. We have not seen any authantic sheet of this species.

2, CAPPARIS L.
La. Plants leaflass, if present then minute, linear, deciduons. Flo-
wers red or orange red 1. C. decidua
It Plants leafy. Flowers while or Creamy:
2a. Flowers axillary, solitary or in fscicles of 2-3:
3a. Leaves orbicular. Flowers solitary in the upper leaf

axils. 5. C. spinosa

Ib. Leaves ovaie w lanceolate. Flowen supra-axillery, §-3

together, 0. C. zeplanira
2a. Floswers o corymbs, ombels or racemes:
4. Trees. Flowers in coryrbs or racemes. 2. C prawgis
4p. Swaggling or woody climbers. Flowers in umbels:
Sa. Branches neady glabrous. 3. C. sepuaria var. sepigrig

Sb. Branches softly tomantoss, 4, C. sepiaria var, vulgaris
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1. Capparis decldua (Forask,) Edgew. in Journ. Linn. Soc. Bot. &: 184,
1862: Mahesh. Nllus. F1. Dalhi 1. 12, 1066, Sodads decidua Forsk, FL

Aegypt. - Arab. 81, 1775, Capparis aphyllz Roth, Nov. Sp. P1. Ind. Or, 238,
1821; Hook f. & Thomas. in Hook £. F1. Brit. India 1: 174. 1872; Duthe, Fl.
Gangetic Plae 1: 53. 1903, "Ker” (Hindi).

Much branched shrubs or small trees; branches slender, nearly
glabrous. Stipular spings straight. Leaves, when present, 0.5-1.2 = 0.2-
0.4 cin, feshy, glabrous, spinous-tipped. Flowers in corymbose racemss or
in fascicles. Bermes ovoid to subglobose, 0.8-1.5 cm across. many-seeded,
glabrous, scarlet red when npe. Seeds 45 mm in diameter.

Fl & Fr. - March - June; often September - December.

_ommon (0 rocky, gravely and sandy plains, even on sand dunes.

Selected specimens | Bharatpur: Sharma A, No, 8425 (RUBL); Churu:
Bhuthia Jodi, Rey 2782 (BSJO); Dungarpur: J.4. ¥, 29375 (BSI); Jaisalmer:
Devikot, Shetty 3386 (BSJOY: Jhalawar: Bhawanimandi, Verma 3488
(BSA); Tonk: Amli R.F., Pandey 4708 (BSJOY; Sirohi; Mt. Abu, Mc Cann
[875 (BLAT).

2. Capparic grandis L. f Soppt. 263 1781; W_ght Te. 1:1. 21, 183%:

Hook [ & Thoms. in Hook.f, Fl Brit. India 1: 176, 1872; Duthe, FL
Gangetic Plain i: 53. 1903. “Pachunda” {Hlm:h].

Trees or large shrubs, with yellowish brown longitudinally fissured
bark and pubescent branches. Leaves petiolate, 2,5-8.0 % 2-6 ¢m, broadly
ovale ko obuvate, acule, vbluse or retuse, velvety pubescent. Flowers in

tarmuanal Aarrmbe m]lit.n 'Frul'rrurlf nﬂ-rﬂﬂ 1': 1{ oI acrode alahmes
UAL ANANLLARE wl.;l-l-l.u % lllll h"‘ vww!

smooth, purple, 2 to 6-seeded.

Fl & Fr. : Most part of the year.

Rare, in dry deciduous forests.

Selected specimens : Ajmer: Todgarh, Lowriz s.i (DD); Pali: Piproli
R.F., Pandey 4623 (BSJOY; Sirohi; M¢. Abu, Blater 17603, 17606 (BLAT);
Udaipur: Prasad, Ferma 111 (BSA). Also reported from Jodhpur by Sarup

(1951},

3. Capparis sepiaris L. Syst. Nat. ed. 10. 2: 1071, 1759, Hook.[. &
Thoms. in Heok.f Fl. Brit. lodia 1: 177, 1872, ioul. vams,; Duthie, FL
Gangetic Plain {: 53. 1903; Mahesh. Hhus. Fl. Delhi . 13. 1966, “Jai,
(hhai” (Hindi).

var. sepiaria
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Much braoched, sub-scandent or-scandent, armed shrubs. Leaves 1.5-
4.0 x 1.5-3.0 cm, ovate, elliptic, oblong or oblong-lanceatate, sub-acute to
retuse, coriaceous, glabrous above and downy beneath. Flowers in umbels
at the ends of branches, white. Berries giobose, smooth, glabrous, dark
purple to black when ripe, 1-seeded.

Fl : February - April; Fr, ; April - June.

Common in scrub forests and wastelands, particularly in the east of
Aravalli,

Selected specimens : Alwar: Alwar Bala fort Road, Hiralal & Party
34465 (LWG); Dungarpur: Ferma 158 (BSA)Y, Kota: Shahabad forest,
Ferma 608 (BSA); Pali: Piproli RF., Pandey 4622 (BSJOY; Sirohi: Mt.
Abu, Blaner 18138, 17604 (BLAT); Tonk: Soperi village, Pandey 4764
{BSJO); Udaipur: Jaisamand, Perrta 57 (BSA).

4. var. vulgaris Hook £, & Thoms. in Hook f. F1. Brit, India 1: 177.
LR72.

Differs from proper species in having softly tomentose branches and
broad leaves.

Rare, so far collecied from Mi. Abu.

Selected specimen © Sirohi: ML Abu, Blater 17502 {(BLAT).

5. Capparis spimosa L. Sp. Pl 503, 1753; Hook!f & Thoms. in
Hook.f. Fl. Brt. India 1; 173. 1872; Cooke, Fl. Bombay 1: 44. 1901.
“Kabar” {Hindi).

Diffuse, prostrate shrubs; branches glabrous or pubescent. Leaves
1.5-3.0 cm long, orbicular or broadly ovale to obovate, retuse Or acule,
rounded or cuneate at the base, glaucescent Flowers axillary, solitary,
white, handsome. Berries 2.5-5.0 cmn long, obovoid, ribbed, red when ripe.
Seeds globose, smooth, brown.

FI : October - December; Fr. : January - May.

Said 10 be common on dry beds of streams throughout the siate.
Sharma (1958) reporied from Ajmer, Vyas (1967} from Alwar, Dhillon &
Bajwa {1969) from {;anganagar, Sarup (1951} from Jodhpur and Ramdeo
{1969) from Udaipur. We could not se¢ any collection of this species from

Rajasthan in the herbana consulted by us.

6. Capparis zeylanica L. Sp. P ed. 2. 720. 1762; Hook £, & Thoms. In
Hook [ FL Brit. India 1; 174. 1872, Capparis horrida L{. Suppl. 264. 1781,
Wight, Ic. 1: ¢. 173, 1839; Hook.f. & Thoms. Le. 1: 174, I872; Duthie, Fl.

Gangetic Plain 1: 53. 1903, "Aradands™ (Hindi).
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Rigid, much branched, scandent shrubs, with booked or straight spines.
Young parts clothed with reddish brown tomentum. Leaves 2.5-4.5 =
1.8-3.5 cm, ovate, obovate, elliptic or broadly lanceolate, sub-acute or
rounded at base. Flowers axiltary, solitary or 2-3 together on a short shoot,
white. Berries ellipsoid or nearly globose, glabrous, smooth, deep red to
bright-scarlel. Seeds numerous, embedded in the white foetid pulp.

FL : December - March; #r. - March - June.

Occasional, in wastiands and fringes of forests among bushes.

Selected specimens : Banswara: Singh 4618 (BSJO); Kota: Kathoou,
Singhk 90591 (LWG); Sirohi; Abu road, McCanr 64 (BLAT).

3. CRATEVA L.

1a. Flowers orange-brown Linget in (he herbarium, appear bedore
the leaven. Fruits red-viokd, brownish licged when dry, rovoth:

28 Loflan 40575 1.5-3.0 cm, bp 0.5-1.5 em, acule. 1. € adameondl subsp.

admsoni
2b. Leaflste  7.5-11.0 % 4.7 con, grevish green when dry, abru-—-
pily scumingiz, Gp 1.52.5 cm, scwte. 1. T adernsont! subsp. adorn
15, Flowers o1 Oraege-brown in the berbwriven, sppear afier the
leave=. Fruify grevish when dry, with dry flat pagdias, 1 C. narraki

1. Crateva adansonti DC, Prodr. 1; 243, 1824, C refigicsa noo Forst.
£; Oliv. L. Trop. Afr, 1: 99, 1868,

subsp. adansond

Trees or shrubs, Leaves petiolate; leaflets ovate to lancealate, acute,
nerves 4-5 pairs. Flowers few, in terminal and lateral corymbs, greenish-
white, turm'ng yellowish. Berries 4-5 cm in diam., yellow or red, Seeds
0.8-0.9 x 0.7-0.8 cm.

Fl : December - May; Fr. : February - June.

Rare; sometimes planted in the gardens.

Selected specimen : Jaipur: Ram Niwas garden, Singh A. No. 12559
{RUBL).

2. subsp. odora (Ruch. - Ham.) Jacobs in Blumea 12: 198 1 14, 1064:

Mahesh. Ius, Fl. Delhi f. 14. 1966. C. odora Buch.-Ham. in Traos. Linn.
Soc. Bot. 15: 118. 1827. C. roxburghii R. Br. in Denk. & Clapp. Nam. Trav.
Disc. Afr. App. 224. 1826. . religiosa non Forst, £, var, roxburshif (R, Br.)
Hook.f. & Thoms. in Hook.f. F1. Brit. Indm l: ]?2 1872; Duthie, Fl

ﬂﬂﬂﬂﬂﬂﬂ TN ien ‘l Y 1y e AT L
l‘I.IIEE.-IrIL- gl 1. Ja. 13707 LMUT FiL, LYLHFF
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Modérate-sized, decidwous frees. Petiole 7-10, cm long with small
glands above the top, Leaflets elliptic to elliptic-lancecisic, cuneate,
acuminate, grevish-green when dry. Flowers few, axilary, greenish-vellow
or whitish-yeliow. Berries giobose on ¢ 3.5 mm thick siipe, 2.5-3.5 cm

FL ; April - May; Fr. ; July - Angust

Often planted along the roads; rarely wild,

Selected specimens : Thalawar: Richwe, Wadhwa 950 (BSA), Kota:
Wadhwa 9390 (BSA); Pali: Ranakpur temple, Pandey 4137 (BSJO); Tonk:
Toda Rai Singh R.F., Shery 1294 (BSJO).

3. Crateva ourvaia Buch. Ham. in Trans. Linn. Soc. Bot. 15: 121.
1827. Crateva religiosa Forst, 1. var. nurvala (Buch. Ham.) Hookf &
Thoms. in Hook.f. FL. Brit, India 1: 172. 1872; Duthie, Fl. Gangetic Plan 1;
52. 1903.

Deciduouns tree, with ash-coloured hark. Leaves petiolate; leaflets 5.0-
12.5 x 2-5 cm, ovate or ovaie-lanceolate, obliquely falcate, gradualty
acuminate, thinly coriaceons, nerves 10-15 pairs. Flowers int terminal and
lateral racemes, creamish-yellow. Berries subglobose or ovate-oblong, 1.5
2.5 cm across.

£l : February - April; Fr. : April - June.

Common in wastelands; ran:ljr found in the forests at tow elevation
along water streams; occasionally planted in the gacdens.

Selected specimens : Banswara; Siagh 4616 (B3JOY Chittorgarh:
Dengarh Ferma 284 (BSA), Jhalawar: Richwa forest block, Wadhwa
9507 (BSA); Kota; Nahargarh, Wadhwa 2350 (BSA); Udaipur; Jaisamand,

Verma 55 (BSA).

4. DIFTERYGIUM DECASINE
Dipterveiom glancom Decne. in Ann. Soc. Nat. ser. 2(4): 66, 1835,

Hook ., ¢ & Anders. in Hook f. FL. Brit. India 1: 164. 1872; Bhandari, Fl. Ind.
Desert 43. 1978,

Diuﬁmm,ﬁgid,much—hmchudundﬂshmbs,bmnchaseudingiu]u
Hﬂ“’msmalL}'t‘-ﬂnw bmc:&c.ﬁﬂmlang,m]y,unshﬂﬂﬁhfﬂrmpednmls.
Fruits indehiscent, ellipsoidal, compressad, transversely wrinkled.

1 : Avgust - October; Fr. : October - December.

Very common in the extreme arid regions of N.W. Rajasthan on low
sand-dunes and gravelly soils.
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Selicted specimen : Barmer: 25 km from Munabao along Sandra road,
Sheatty 2312 (BSIC): Bikaner; Bhikampur village, Roy 2008 {BSJO);
Ganganagar: Lakha Roy 4955 (BSJO) Jaieslmer: Sam, Shery 6122
(BSJO),

Calyx softly pubsescent. 2. M. arenariz var. scabre
Calyx glubross. L. M. arenaric var. aremeria

1. Masrua arenaris (DC.) Hook.f. & Thoms. in Hook f. FL Brit. India
1: 171. 1872; Duthie, Fl. Gangetic Ptain 1: 51. 1903. Nibuhria arenaria
DC, Prodr. 1: 244, 1824. "Orapa” (Hindi).

vir. prenaria

Unarmed shrbs, ofien climbing. Leaves 3.5.7.0 * 1.5-4.0 om, elliptic
o oblong-anceclate, obtuse or rarely refuse, glaucous, glabrows, coria-
ceous. Flowers in axillary and terminal corymbs, greenish white to cream-
colowred. Fruits 8-12 e long, elongated berry, twisted and knotied, each

LﬂM mu-ﬂ.-.r‘ M‘._h'ﬂ“ Mn [ Pt T Y I.ﬂH ﬁlhhm ‘Hl‘ﬂ'l'l.‘n_l'll
RUUL Ui ~RAdiial, LHHRLALUTTLL WALy LEDL UL oo EiURReR,  LHEELURC Y

echinate, brown.

FL & Fr. : November - January.

Common in forests and waste places among clumpe of trees and
shrubs,
Selected specimens © Ajmer: Todgarh, Dughie 4513 a & b (DD);
Alwar: Balafort to Alwar, Hiralal & Party 34410 (LWG); Barmer: Nimbri
village, Sherty 2286 (BSJO); Pali; Lampi village, Sheny 1504 (BSJO);
Sawaimadhopur: Hindolia forest, Parker 5949 {DD).

Notes ; Maerua arengria (DC)) Hk. f & Th. & M ocblongifolin
{Forssk.} A. Rich. have been treated as distinct species in the present work
and not synonymous as considered by some workers,

2. var, scabra Hook f. & Thoms. in Hookf, Fl. Brit. India 1: 171.
1872; Duthie, Fl, Gangetic Plain I: 51, 1903; Mahesh. Tllus, F1, Delhif. 11.
1966.

Very simiiar to var. arenaris, bt can be distingnished by young shoots
and upper leaves being scabrous and calyx softly pubescent.

F1 & Fr, : November - January,

Selected specimens ; Jaipur; Chaumuy, Wadbwae 8317 (BSA); Pali: Bar,
Durhie 4513 (DD); Kota: Shahabad, Singh %0821 (LWG); Tonk: Aunwa

forest, Shetty 485 (BSJO),
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DOUBTFUL TAXON

Crateva relipiosa Forst, £ Pl Escul. Ies. Oc: Austral. 45. 1786,
C. nurvala non Buch.  Ham., 1827, Kam. & Das, F. Assam 1: 74. 1934,

The above species was coliected by McCann from Mt. Abu, and the
coilection Nos. 1885, 1886, 1889 were deposited in the Blatter herbarium
{BLAT). According to Jacob ({c.) the distribution of this species in India is
Siklkim, E. Himalaya, Agsam etc., so the presence of this species in
Rajasthan is doobtful and critical studies on the collections cited above are

DECessary.

i3. RESEDACEAE
(P.J. Parmar)
QLIGOMERIS CAME, Homt cons.

Oligomeris Linifolia (Vahl) Macbride i Contr. Gray Herb. n.s. 53: 13.
1918; Mahesh. Illus. FL. Delhi £. 15. 1966. Reseda linifolia Vahl in Hornem.
Hort. Hafn. 2: 501. 1815. Qiigomerts glaucescens Camb. in Jagq. Yoy. Bot.
4: 4. 1. 25. 1844; Hook.f. & Thoms. in Hook £. F1. Brit, India 1: 181. 1872;
Duthie, Fl, Gangetic Plain 1; 54, 1903,

Erect, glauccus, much-branched, annual herbs, 15-30 cm high. Leaves
2.5-75 x 0.2 cm, linear, Flowers bracteate, in terminal, dense spikes,
greenish. Ovaries open as the apex, Capsules smali, deeply 4-lobed. Seeds
many, shining.

FL & Fr.; February - May.

Rare, in fallow fields. Collected only once from Ganganagar (Dhillon
& Bajwa, 1969),

CULTIVATED SPECIES

Reseds edorats L. Erect io decumbent annuals. Flowers yellowish
white, fragrant. .Margins of the petal-appendages fimbriate. Probably a
native of N. Afnica; rarely cultivated in the gardens.

14. VIOLACEAE
{P.J. Parmar)

Sepals produced at the base. Anthers conuate. 2. Visla
Sepaks not produced al Ihe base.  Anthers distincL L. Hybanthis
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1. HYBANTHUS J. Jﬂﬂﬂ.

Hybanthos enneaspermus (L) Muell Fragm. Phyt. Aust. 10: 81,
1876, Viola enneasperma L. Sp. PL. 937, 1753, V. suffruticosa L. Sp. Pl.
937. 1753, lonidium heterophyilim Vent, Jard, Malm, t. 27. 1§03; Duthie,
Tl Gangetic Plain I; 56. 1903, L suffruticosum (L.) Roem. & Schult, Syst.
¥eg. 5: 394. 1819; Wight, Ic. 1: t. 308. 1840; Hook f. & Thoms. in Hook [,
Fl. Brit. Tnclia 1: 185. 1872, “Ratanpurus” {Hindi).

Erect or diffuse, suffruticose, glabrous or pubescent, perennial herbs.
Leaves subsessile, 0.6-4.0 % 0.2-1.0 cm, linear or lanceolate, sarrate; stipules
subulate, gland-tipped. Flowers axillary, solitary, pinkish purple to red.
Capsules 0.5-0.6 cm long, ovoid or sub-globose, glabrous, Seeds numerous,
straited, pale vellow to brown,

FL ; July - October; Fr. - October - December,

Common 1o wastelands, fields and gardens, particutarty in the east of
Aravalli.

Selected specimens : Banswara: Palods, Singh 2812 (BSJO); Bhilwarn:
Umed sagar, Singh 5759 (BSJO); Jaipur: Ramgarh, Skarma 178 (RUBL);
Kota: Shahabad, Ferma B0 {BSA).

2. ¥YIOLA L.

Stigma terminal, 3-lobed. 2. V. betonicifolin sabep. mepalensis
Suigrma lateral, 2-lobed. L. . rikereq var. socksii

1. Viola cinerea Boiss. var. stocksil (Boiss.) Becker in Beih. Bot.
Centrulb. 36: 36. 1918. V. stocksii Boiss. Fl. Orient. 1: 435 1867.
V einerea Hookl & Thoms. in Hook.f. Fl. Bot. India 1: 185. 1872, non
Boiss. 1842; Duthie, Fl. Gangetic Plain [: 56. 1903. “Banafrha” (Hindi),

Sub-erect or diffuse, almost glabrous, anaual herbs. Leaves 2.0-4.5 x
1.0-1.7 cm, chlong-obovaie or elliptic, acute, somewhat apiculate, gradually
narrowed into a petiole, entire or denticulate. Flowers in all axils, white with

o ananl fVammalas A S rem e culindes

violei blooch on the uppermost peia. LADEGSE W L GO0, VY UnGHG,

i
Tvalved. glabrous. white or grey in cotour, Seeds numerous, minute_ ovate,
Ty W,EHI-U‘IUU-H} WiLlie O iy &

shiping, white,
FL & Fr, ; August - November. |
Rare, on dry rocky slopes of hills in W. Rajasthan and in moist shady
hebitats in the east of Aravall.
Selected specimens : Barmer. Bhandari 513 (JAC), Jaipur: Amer hills,
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Skarma 2282 (RUBL). Also reported from Jaisaimer (Sarup, 1958, Blatt &
Hallb., 1918} & Jhunjhunu (Nair & Kanodia, 195%; Nair &7 al, 1961).

2. Viola betonicifolta J.E. Smith subsp. nepalensis (Ging.) Becker,
Bot. Jahrb. 54 {Heibl. 120): 166. 1917, Fiola patrimi [XC. var, tepalensis
Ging. in DC. Prodr. 1: 293, 1824, Vislg patrinii auct. plur. non DC. 1824;
Hook f & Tl o Hook f. FL Brir. India 1 183. [R72 . Duthie. Fl
Gangetic Plain 1: 55, 1903,

Ascending, perennial herbs, with stout, woody thizomes. Petioles
winged at the wop. Stipules adnate to the petioles upto more than half of

their length. Flowers lilac or blue. Capsules ellipsoid. Seeds small.
EFl & Fr - Angnst - November,

Ay Rt & Hg g F iy B R R e W

This species 13 included here on the authority of Jain (1962) and
Sankhala (951}, who reported it from Mt:. Abu (Sirohi Dist.) and N.W.

Rajasthan respectively,
DOUBTFUL TAXON
Vioda odorata L. Sp. PL 934, 1753,
Pereamials, with orbicular-rgniform, deeply cordaie Jeaves. Flowers
dark violet or white. Native of Enrope & Africa; usually cultivated in the

gardens; often natoralized.

Except Sankhala (1951) who reported this species from N.W.
Rajasthan, no other reference or authentic specimens are available 1o prove
its presence in Rajasthan.

COCHLOSPERMUM KUNTH

Cochlospermum religiosam (L) Alston in Trimen, Haodb., Fl
Cevlon. 6: 14, 1931. Bombax religiosa L. Sp. Pl. 552. 1753, Cochlo-
spermum gossypium DC. Prodr, 1: 527, 1824; Hook f, & Thoms. in Hook f,
Fl. Brit. India 1: 190. 1872; Duthie, Fl. Gangetic Plain 1: 58. 1903,

Small, sofi-wooded, deciduous trees. Leaves long-petioled, 16-27 cm
Across, broadly ovate, patmately 3 to S-lobed, pubescent; lobes acuminate,
entire. Flowers m terminal panicies, bright golden yellow. Capsules 8.5-
10.0 % 4560 cm, broadly ellipsoid or obovate, glabrous, ribbed. Seeds
0.3-0.7 cm across, minutely tuberculate, cochleate brown, densely silicy
brown hairy.



FLOEA OF RATASTHAN 93

Il : January - February; Fr. : March - April.
Very rare, in deciduous forests in the east of Aravalli.
Selected specimen : Kota: Shahabad, Jain 28965 (BSI),

16. BEXACEAE
(P.4. Parmar)
Brxa L.

Bixa orellanz L. Sp. P1. 519. 1753,

Large, evergreen shrubs or small trees. Leaves ovate-cordate, entire,
Flowers in terminal panicles, rose-coloured or white,

Native of Tropical America; rare, cultivated in the gardens for
omamental purposes.

17, FLACOURTIACEAE

Flant unarmed. Flowers bisexual. Fruit 2 capsule, L. Caseqria
Plants usually armed. Flowers unisexual. Fruil g berry. 2. Flacourtia

1. CASEARIA JACG.

Casearia ellipiica Willd. Sp. Pl. 2. 628. 1800; Wight, Ic, 5{(2) 16 L
1849, 1852. C romentosa Roxb, Fl, Ind, 2; 421, 1832; Clarke in Hook f. F1.
Brit, India 2; 503. 1879; Duthie, Fl. Gangetic Plain 1: 360, 1903, “Chillz"
(Hindi},

Large shrubs or small tcees, with rough, grey, longitudinally fissured
bark; yoyng parts tomentose, Leaves 5.5-24.0 x 2-1G cm, elliptic-oblong or
obovaie-oblong, entire, serrate or crenaie, glabrous above, pubescent
beneath, gland-dotied. Flowers fascicled in the axils of leaves or on leafless
branches, preenish-yellow. Capsules ellipsoidal, glabraus, bright yellow or
orange~-coloured, many seeded.

Fl & Fr. : February - May.

Rare, occasionally found on dry gentle slopes of the hills.

Selacied specimens : Bharaipur: Sikandra, Parmar 8750 (B5JQ); Kota:
Shahabad, Singh 83841 (LWG), Sirchi: Mt. Abu, Blaner 19261, 25501
(BLAT).
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2. FLACOURTIA COMMERS. EX L'HER!T.

Flacourtla indicg (Burm. f) Mernll, Interpret: Rumph. Herb,
Amboina 377, 1917, Gmelina indica Bure. £, Fl, Ind. 132.1. 39. £ 5. 1768,
Flacourtia ramontchi L' Herit. Strip. Nov., 3: 59, 1. 30 & 30B. 17835; Wight,
Ic. 1:t. BS. 1838; Hook.[. & Thoms. in Hook . Fl, Brit. India 1: 193. 1872;
Duithie, Fl. Gaogetic Plain 1; 59. 1903, F sepiarig Roxb. Pl Cor. 1: 48. ¢,
68. 1796; Hook [. & Thoms. fc. 1: 194, 1872; Dutbic, Lc. 1: 59, 1903,
“Kankair, Konfu™ (Hindi).

Stnall, deciduous, thorny trees; the thorns nsually bearing flowers and
froits. Leaves 2-11 x 1.0-6.5 ¢m, ovate-glliptic or oblong to obovate or
suborbicular, ofien cuneate at the base, crenate-serrate, glabrous. Flowers

¥LLY Sillall, H,.II:-ISI.I.[EI.[‘}'C-HLIW Iﬂﬂlﬂ- ll.i. hl.ll..l['L., l..-ll.l.ﬁl.-ﬂlﬂ.l- ]MI.I.[EH, IEI.I.IH.I.'E ONES
golitary oF in pairs. Berries globose, glabrous, deep red or purple. Seeds
obovoid-triponous, pale-yellowish to brown.

FIL & Fr. : January - May.

Common, in dry deciduous forests in the east of Aravalli

Selected specimens ; Chinorgarh: Deogarh (Pratapgarh), Ferma 295
{BSA);, Dungarpur: ¥erma 152 (BSA); Kota: Nahargarh, Wadhwa 9388
{BSA); Sirohi: M. Abn, Blatter 17638 (BLAT); Tonk: Amli R.F., Pandey
4713 (BSJO).

18. POLYGALACEAE
{P]. Parmar)
POLYGALA L.

la. Wings of sepals acute or sub-acute, Pemls yellow:
2a. Racemes longer than the leaves, Capsules distincily marg-
ned 3. F. eiongmix
2b. Racemes shortey thao the kaves, Capsules ot margined. 2. P. arvensis

1h. Wings of sepals rounded or obtuse. Petals pinkish, purple to
pale purple:
3a. Bracts persistent. Capeules pubescent, al least on mar-

4a_ Raremes longer then the leaves 6. P perairgrinetolia
4h. Racemes shorer than the leaves 4. P eriaptera
3b. Bracts caducous, Capsukes plabrous:

5a Bracts mnd sepals hairy. Seeds crowned with
bulbous hairs, strophiole absent. 5. P irrequians
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5b. Bracis and sepaks glabrous, Seeds not crowned
with bulbous hairs, sirophiole conspicuous, | B aqhvssinica

L. Polygala abyssinica R. Br. ex Fresen. in Mus. Senck. 2: 273, 1837,
Bennett in Hook f. FL Brit. India 1: 202. 1972; Mukerjee in Bull. bot. Soc.
Bengal 12: 41. 1960. P. gerardiana Wall. ex Hassk. in Mig. Ann. Mus. Bot.
Ludg, Bot. 1: 174. 1864,

Small, perennial nerbs; branches many from the woody root-stock.
Leaves subsessile. .75-2.0 x 0.3-0.5 cm, linear or linear-lanceolate, acute-
acumninate, glabrous, recurved. Flowers in terminal, lax racemes, pale rose.
Capsules oblong, retuse, glabrous or nearly so, narrowly winged at the 1op.
Seeds densely hairy.

FL & Fr. : July - October.

According 1o Mukesjee {{c.) the above species is of N.W. Himailavan
region, but mncluded here on the authority of Vvas (1967) from Alwar, Nair
ef al. (1961) and Nair (1961) from Jhunjhunu, Nair & Nathawat {1957) &

Nair & Malhotra (1961) from Sikar and Ramdec (1969) from Udaipur.

2. Polypala arvensis Willd. Sp. Pl. ed 2. 2: 876, 1802, Burtt in Notes
Roy. Bot. Gard. Edinb. 32; 404. 1973, P. chinensis auct. pler., noe L. 1753;
Bennett in Hook.f. F1. Brit. India 1: 204. 1872; Duthie, Fl. Gangeric Plain
I: 62, 1903; Mukherjee in Bull. Bot Soc. Bengal 22: 38, 1960; Mahesh,
Mus. Fi. Delhi I. 16, 1966, “Mirady, Crofbed™ (Hindl).

Frocumbent, pubescent, annual herbs, with slender woody root-stocks.
Leaves subsessile, 01.5-4.0 = 0.2-0.9 cm, obavate or oblanceolate to linear-
lanceolate, margins almost recurved. Flowers few, in short, axillary
racemes. Capsules broadly oblong, emarginate, ciliate-margined. Seeds
ellipsoid-oblong, hairy, strophiolate.

FL : July - August; Fr. * August - October.

' g P —— amane: alanan rradorAdse ala 'I. i bad Falde anA wraoro ﬂ1ﬂ.m
LRIV IL I]] Elm: Fm, L LHaALL U )y, CIHILYALWEO 0T Sl wWadhs Aty

particularly in the east of Aravalli.

Selected specimens ; Banswara: Pipalkhum {Forest Rest house}, Singh
2917 (BSJO); Bhilwara: Ganthila village, Singk 6546 (BSJO); Churw
Sardarshahr, Kaul & Party 18544 {LWG);, Jhalawar: Bhawanimandi,
Singh 83676 (LWG).

3. Polygaia elongata Xlein ex Wilid. Sp. PL. 3: 879. 1800; Benoett in
Hook.f. Fl. Brit. India 1: 20:3. 1872; Mukerjee in Bull, bot. Soc. Bengal 12:
36, 1940.
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Erect, annual, glabrous or pubescent berbs with curved bairs. Leaves
subsessile, 1.5-2.7 * 0.2-0.5 cm, linear-oblong or ovate-chlong, mucronate
at apex aad tapering at base. Flowers in elongated, lateral, lax racemes.
Capsules oblong, emarginate, glabrescent. Seeds pyriform, densely
appressed hairy; strophicle 3-lobed, slightly hatry at tip.

FL : August - September; £7. ; September - October.

Rarg, in sandy habitats in (he forests.

Selected specimen ; Kota: Shababad, Ferma T81 (CAL).

4. Polygala erioptera DC. Prodr. 1: 326. 1824; Bennett in Hook f FL
Brit. India 1: 203. 1872, Duthie Fl. Gangetc Plain 1: 62. 1903; Mukerjee in
Bull. bot, Soc. Bengal 12: 47, 1960. £ vahligna DC. Prodr. 1: 326. 1824.
P erioptera DC. var. vahliana {DC.y Chodat. Mem. Soc, Phys. Hisi. Na

Genev. 31: 2. 345 1893, “Sarbhagelia” (Hindi).

Annual or perenaial, more or less pubescent herbs. Leaves (0.6-4.5 x
0.06-0 8 cm, linear-filiform to obovate-lanceolate, obtuse or acute, recurved.
Flowers in lateral racenmes, pink. Capsules oblong, emarginate, hairy, ciliate
On margins. Seeds densely piiose; sirophiole 3-iobed,with a few hairs.

FL & Fr. : Almost throvghout the year.

Common in wastelands, cultivated felds, lawns, gardens and crevices
of rocks at low elevations.

Selected specimens © Banswara: Dagia-Bowji hills (Ghatol), Singh
2863 (BSJO); Ganganagas: Pa]lm Roy 5460 {BSJO); lasalmer: on way o

[ Y Ll gy TALD T T T 5 By [ n..._.._.l"!! 100 T Yy T ona
h.'lﬂ-i-ﬂ-, hJHEI-I_f =10 I‘IJLJJ'U_}! JI.II.I.I.IJI.I!.I.I.II.I.. I'LI.II.II‘ L FLRLHIG JFLLFO LYYW ), Duild.

Shahahad, Singh 90579 (LWGY; Sirohi: Mt. Abu, Blaser 17673 (BLATY:
Tonk: Kachhabundh, Shety 1051 (BSJO).

3. Polygala lrregularis Boiss, Diagn. Pl Or. Nov. ser. 1. 1; 8. 1842;
Mukherjee in Bull. bot. So¢, Bengal 12; 42, 1960; Rpizads, Suppl. Duthie,
Fl. Gangetic Plain 13. 1976.

Perennial herbs; branches elongate, twiggy. Leaves shortly petioled,
20-35 = 0406 cm, linear-oblong, mucronate, alternate at the base.
Flowers in long, lax, terminal racemes, rose-coloured or pale-red. Capsules
obliquely emarginate, glabrous, membranous at margins. Sceds conical,
very acute, densely clothed with short hairs.

FL & Fr. ; September - Decembes.

Common in sandy plains, sand-dunes and open gravelly situations
particularly in the desertic zones.

Selected specimens : Ajmer: Pushkar valley, Sharma 1172 (LWG):
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Churo: Sardarshahr, Roy 2647 (BSJO); Jaipur: URF, Sharma 676 {RUBL),
Tuisalmer: Chandan (RMA), Tiwari 797 (BSJOY: Jodhpur: Shergarh, Singh
3131 (BSJO).

6. Polygala persicarlaefolia DC. Prodr. 1: 326, 1824; Bennett in
Hook.f, F\. Brit. India 1: 202. 1872; Mukerjee in Bull. bot. Soc. Bengal 12:
43, 1960,

Erect, slightly pubescent, much-branched, annpal herbs. Leaves
subsessile, 2.5-5.0 x 0.5-1.5 cm, linear-lanceolate or linear-oblong, mucro-
nate, glabrous or oearly so. Flowers in terminal, extra-axillary racemes,
rose-coloured. Capsules eltiptec-oblong, emarginate. viliate an thickened
margins. Seceds oblong, clothed with dense sub-appressed hairs, deep
brown; strophicle smooth, glabrous, crescentic.

Fl & Fr, : Rainy season,

Rare, at high altitude on the hills in shady habitats.

Selected specimens : Sirohi: M1 Abu, Bakski A. No. 4 (RUBL),
Gurushikhar, Raizade 21106 (DD), Jain 4669 (BS1), Blarer 17701, 17695
{BLAT).

1%. CARYOPHYLLACEAE

(F.J. Parmar}
1a. Stipules scanious:
2u. Leaves cpposite. Plowers pinkish. 7. Spergularia
2b. lnh:tr? peendo-whorled or apparendy whorled. Flowers
white:
3a. Leaves apparenilty whorled. Styles 3 free from base., &. Sperguia

3. Leaves pecudo-whorled. Style 1, 3-fid:
4. Leaves flat, spathulate. Sepals koeled. Style 3.par-

ks e vt

e on TooiSes 4. Polycarpon
4b. Leaves peedle - like, subulate. Sepaby not keelod.
Style 3-6d. 3. Polyearpasa
1b. Stipules atment:
Sa. Sepals froe. Flowers white:
6u. Petals enfire. L. Arenarig
&b. Petals deeply lobed. 8. Stellari;
%h. Sepals united. Fiowers pinkish 1o porplish:
7 Siykes 2. Capmilles 4-valved. $. Varcaric

Tb. Stylea 3 or 5. Capenles 5 to 6-valved:
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Ba. Petals enure. Styles 3. Capsules B-
valved. 5. Silene

g6, Petals 2-fid with Hmbriatc limbs,

Styles 5. Capsules S-valved 2. Lychnis

I. ARENARIA L.
Arenaria serpyllifols L Sp. Pl 4231753, Edgew. & Hookt. in
Hook.f. Fl. Brit. India 1: 239. 1874; Duthie, Fl. Gangetic Flain 1: 66. 1903;

Mahesh. Tllus. F1. Delhi £ 18. 1964,

Small, decombent, glandular pubescent, annual herbs, with many
branches from the base. Leaves 0.540.8-~ 0.3-0.5 cm, ovate or ovate-¢cHiptic,
enlire, acute. Flowers solitary, axilary and in terminal cymes. Capsules

CHRA B DY ATS » S IVE0 o » LD --'-l- WiLE imi

FL & Fr. : January - April.

Rare, found in moist sandy kabitats and in cultivated fields during the
Winter season.

Selected specimens : Ganganagar: 26 BS., Roy 4092 (BRJO); Kota:

Kelwara Siwck JANSS (T WHY  Alen ranrted froom Alovar (Woae 1T06E
'-‘H-"'-'l.“'! u!!lﬁll- L] LI 2t '\H r HJ’I L T, T l.wrul“ ALWIEARE o &b FI WG xr:m! ..-F'H"ﬂ

Sirohi {Raizada, 1954 & Jain, 1962) and Udaipur (Vyas, 1965).

2. LYCHNIS L.

Lychnis indica (Roxb.) Benth. tn Royle, 11l Bot. Himalaya Mount, 81,
183, 1834; Edgew. & Hookf in Hookf Fl. Brit. India 1: 225. 1874;
Sharma & Tiagi, Fl. N.E. Rai. 49. 1979,

Tall, pubescent herbs, with diffusely branched stem, Upper leaves
sessile, lower petioled, ovate-lancenlate, acute. Calyx bell-shaped, ventri-
cose in fruit, witk 10 anastomasing green nerves. Flowers lax, in many-
flowered panicles, purple. Capsules ovoid. Seeds minute, pranulate, black.

FL & Fr. ; January - March,

Temperate Himalayan species; rare, near gardens, probably an escape.

Selected specimen : Jatpur: Univ. Premises, Sharma 662 (RUBL).

3. POLYCARPAFA LAM. nom rons

Polycarpaea corymbosa (L) Lam. Tabl. Encycl 2: 129. 1797, Wight,
Ic. 2(4): 6. 1. 712. 1843; Edgew. & Hook . in Hook.f. Fl. Brit. India 1- 245.
1874; Duthie, Fi. Gangetic Plain 1: 68. 1903, Achyranshes corymbosa L.
Sp. PL 205, 1753. “Dholphuti” (Hindi).
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Erect, pubescent, annual herbs, with dichotomous, purplish-white
branches. Leaves in pseudo-whorls, sessile, 0.3-3.0 x 0.10.3 cm, linear,
aristate with a 0.1 v long brisile, glabrows, Flowers in terminal, paniculate
Cymes, sitvery white to reddish. Sepals scasious. Capsules 3-valved, brown,
Seeds reniform, minntely corrugated, yveliowdish brown,

Fl : August - Ociober, . » October - December,

Common weed in cultivated Belds and wastelands along roads,
particularly among grasses.

Selected specimens @ Barmer; Tapara village, Shetry 2276 (BSJOY);
Bbilwara: Banas river-bed (along Bhilwara-Hamirgarh road), Singhk 6008
(BSJO); Bundi: Kota damn, Singh 74655 (LWGY, Dungarpur: Jain 47070
(BSI); Sirohi: Mt. Abu, Gaur A, No. 46 (RUBL); Tonk: On the way to
Rajmahal R.F., Shery 1218 (BSIJO).

4. PFOLYCARPON L.

Polycarpon prostratum (Forssk.) Aschers. & Schweink in Oesterr.
Bot. Zeitschu, 39; 128, 1889; Mahesh, Mhus, Fl. Delhi £. 20. 1966, Alsdie
prostrata Forssk, Fl. Aegypt. - Arab. 207, 1775, non Del. $813. Polycarpon
loeflingii Benth. & Hook.f. Gen. Pl 1: 153, 1862; Edgew. & Hockf. in
Hook.f. F1, Brit. India 1: 245. 1874; Duthie, Fl. Gangetic Plain 1: 68. 1903.

Erect or diffuse, annual herbs. Stem clothed with simple and branched
bairs. Leaves (1.5-1.5 cm long. ovate-oblanceolate to spathulate, narrowed
at base into a short petiole. Flowers many, in effuse, contracted or capitate
repeatedly forked cymes. Capsules ovoid, 1.valved, red, Seeds minutely
tubercled, pase-brown.

Fi : July - September; Fr. : August - October.

Mo 4 in 'ﬂ\.n hade Af memde mddlac .ni-n ml-l.n-n thav dro 1m
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Selected specimens : Alwar: Siliser, Hiralol & Parry 34560 (LW(G);
Jaipur: Alhuni ka-kund, Skarma 19 (RUBL); Jhalawar: Majumdar 10059
(BSA); Ganganagar: Suratgarh, Wadhwe 58306 (BSA); Sirohi: Mt Abu,

Puri 56676 (BSA).

3. SILENE L.
Silene conaidea L. Sp. P1. 418. 1753; Edgew. & Hook £ in Hook £. Fl.
Brit. India 1: 218. 1874; Duthi¢, Fi. Gangetic Flain 1; 65. 1903,
Erect, anoual herbs. Stem simple or sparsely branched in the upper
part, glandular hairy above and puberulous below. Leaves opposite, 510
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cm iong, linear to lanceolate-oblong, acute. Flowers in dickotomons, leafy,

corymbose paniculate cymes, rosy pink, Capsules narrowed towards the
apex. Seeds reniform, tuberculate, 5-ribbed, greyish-brown.

Ft & Fr. : Fehruary - April.

Common in cultivated fields, particularly i the east of Aravalll.

Selected specimens © Bhilwara: Kharidam, Simgh 7014 (BSJO),
Ganganagar: Kumbharwali, Roy 5929 (BSJO); Jaipur: On Tonk road,
Sharma 1082 (RUBL), Kota: Sitabari, Singh 74751 (LWGQ).

£. SPERGULA L.

Sperguiz fallax (Lowe) Krause in Sturm, Deutsch. Fl. ed. 2. 2: 19,
1901; Raizada, Suppl. Duthie, Fl. Gangetic Plain 18. 1976. Spergularia
faflax Lowe in Hook f. Kew Joumn. Bot. B: 289, 1856. Sperguia pentandrg
sensu Edgew, & Hookf in Hook f, Fl, Brit. India 1; 243. 1874, pre paite,
non L. 1753; Duthie, Fl. Gangetic Plain 1: 67, 1903, “Khandidal” (Hindi).

Erect or prostrate to  decumbent-ascending, annual herbs. Leaves
Eﬁ'ﬂﬁﬁﬂﬂ{'_f Whﬁf{ﬁ, 1.5-4.40 = $,04-0.1 i, jiﬁﬁ', |.4.m,.,, obtiuse. aupi,‘uﬁ
ovate, acute. Flowers in lax, terminal cymes. Sepais white-margioed.
Capsules ovoid-subglobose, 3-valved. Seeds granulate, polished, black with
hyaline wings,

Fl & Fr, : December - March.

Yery common weed in cultivated fields and wasteiands particuiariy in
moist localities.

Selected specimens : Banswara; Ghatol, Singh 4203 {BSJO); Barmer:
Piplum, Tiwari 1161 (BSJO); Kota: Singh 90665 (LWG), Sawai-
madhopur: Verma 1924 (BSA).

Notes : This species is closely allied to 8. arvensis L. & 5. pemtandra L.,
but can be distinguished by 3 styles and 3-valved capsules. §. arvensis L.,
characierised by 5-vaived capsules and 5 styles, is distributed in southern
anl eastern India, where as S. pensandra L. dees not occur in India.

7. SPERGULARLA (PERS.) 1.5, PRESL ET K.B. PRESL nomi. cons.

Spergularia rubra (L.} 1.S. Presl & K.B. Presl, Fl. Cechica. 94, 1819,
Arenaria rubra L. Sp. Pl. 423, 1753, Spergula nebra (L) Dictr, Syn. P1. 2
1958. 1840: Edgew. & Hook.f. in Hook.f. Fl, Brit. India 1: 244. 1874;
Duthie, Fl. Gangetic Plain I: 67, 1903,

Sub-erect or prostrate, glandular-pubescent, annual herbs. Leaves
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25 -3.5 cm long, fat, knear, fleshy, 1-verved; siipules broad, silvery,

Wers pmkjshuwhnc, Capsules ovosd, longer than the calyx. Seeds ovate,
re or iess flat, noi winged, brown 1o black.
m .-E' F‘P 'ﬂ.ﬂ'l = N o I l.l'ﬁ-ﬁﬁh

Aoy L L Ms s ﬂ.l.ll.lﬂ.l.: ATLIRL WLF.

Rare, near irtigation canals.

Selected specimen @ Ganganagar: 154, Roy 407% (BSJQ). Also
reported by Nair & Nathawat (1956) from Pilani (JThunjhung),

=

8 STELLARIA L.

Stellaria media (L.) Vill. Hist. Pl. Dauph. 3: §15. 1789; Edgew. &
Hook.f, in Hook f. Fl. Brit. India L: 230. 1874; Duthie, Fl. Gangetic Plain 1:
6. 1903; Mahesh. llus. Fl. Delhi f. 17. 1966, Alsine media L. Sp. F1. 272.
1753,

Prostrate or decumbent- ascf:numg, ANnud
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axillary, solitary and in terminal cvmes. Capsules ovoid, 3-valved. Seeds
tubercled, brown.

FiL & Fr. : January - April.

Common weed in cuoltivated felds, wastelands, gardens and lawas,
particularly in the east of Aravaili.

Selected .fpecimw - Bhilwara: Mejadam, .hmgn 7088 (BRJOY
Ganganagar: Layalpuria Bagh, Roy 3940 (BSJO); Jaipur: Ram Niwas Bagh,
Skarms 428 (RUEL): Kota: Nahargarh, Singh 74077 (LWG), Jodhpur:

LEPHAY Trf T abF \_J\UU.I-'J A L, J.'!II-IIFFI-IE“- dAy LFFTRE T
Bhandari 1421 (JAC). Also reported from Sirohi {Kanudm & IJEth[]dl'llijE.,
1961} and frem Udaipur (Ramdeo, 1969).

Q. VaocAaria WOLF,

mr ¥ _ . 1 m_a_ RA_3' TH.. De.as 1. AL 1 =0 4 JETEPI
YACCANS PYramMials HMEQIC., TOl0s. DOL LD 0. 17063, SEPOTLnG
....... [ S D400 1753 Edgew & Boolk F in Hoolke £ Fl RBrit, India 1:
r'l-ll..:.-l.l.rl-I-I:l_.- h}F 4 "L F, I.J'-.J.J" l-..l'\.lﬁ,'l.l'l'T My AL IRl RLL L ARFLERals
217, 1874; Duthie, F1. Gangetic Plain 1: 64, 1903. "Jhwan-kakad” (Hindi).

3 = Rr Cwee——py

Erect, glabrous herbs. Leaves smﬂc, 34 x 0.8-1.5 ¢m, lanceolite,
cordate, entire. Flowers in repeatedly forked cymes wiuch are combined
into a terminal corymbose panicle, pink. Capsnles ovoid-giobose, included
within the calyx. Seeds somewhat angted, brown-biack.

o &ifr Uar:cmncr Marcn

elected specimens | “hl.. ara: Kharidam, Singh 7010 (BSIO)

=t L

ittorgarh: Srivastava 65184 {(LWGQG); Ganganagar: § KLD, Roy 4072
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(BSJQ); Jaipur: Durgapurs, Sharma 1983 (RUBL), Kota; Chhabra, Singh
00921 (LWG).

CULTIVATED SPECIES

Gypeophila elegans M. Beib. - Flowers white, often with purple veins,
Seeds with obtuse tubercles. Native of Europe; cultivated in the gardens for

omamental PUrPOses.

20. PORTULACACEAE
(F.J. Parmar)
Fleshy berbs. Capsules croumscissile. 1. Pornuiaca
‘Woody shrubs or undershrube. Cupsules dehiscing longitudinally. 2. Tatimsn

in. Nodes with hairy appendages:
Za. Leaves alternate. Flowers in terminal clusters;
38. Nodsl hairs shorl. Flowers 2.5 {-3) cm across 3. P, pitosx mibap.
grondifiorn
3b. Nodal hairs long. Flowers (L8-1.0 ¢m across. 2. P, miloz subep.
P
2b. Leaves opposite. Flowers tsrminal, solitary. 4. P. guadrifida

1h AWlrcies artheoasr s roeosrde o 1 B onlomensos
AR LN W ALY LT L I e aT La d, LAECF A CAF

1. Portulaca oleracea L. 5p. P 445, 1753; Dyer in Hook f. Fi. Brit.
India 1; 246, 1874; Duthie, Fl. Gangetic Plair 1: 69. 1903, "Zunkha™

FEFia Az
\ALILALL Js

Prostrate or diffuse berhs. Leaves sessile, alternate, often somewhat
crowded towards the end of branches, 1.5-3.0 x 0.7-1.2 cm, obavate-
spathnlate, trancate or obtuse at the apex. Flowers yellow, surrcunded by a
cluster of subverticillate leaves. Capsules 0.6-0.9 cm long, obovoid to ovaid.
Seedis many, remiform, verrucose-granuiate, duli biack.

Fl & Fr. ; August - December.

Common weed in cultivated fields, gardens, along railway traces and
other moist grounds, like river-beds.

Selected specimens : Dungarpur : Kanodia 67238 (BSI); tsanganagar:
Bajuwala forest nursery, foy 4965 (BSJO); Jasalmer: Along Phalsund-
Pokaran road, Skerry 3312 (BSIO) Jhalawar: Bhawanimundi, Verma
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3507 (BSAY; Sikar: Stower A. 20 (BSI); Sirohi: Mt. Aba, Jain 60101 (BSD);
Tonk: Banas river bed, Pandey 4777 (BSJO).

2. Portulaca pilosa L. Sp. Pl. 445, 1753; Greesink in Blumea 17: 295.
1969, Raizada, Suppl. Duthie, Fl. Gangetic Plain 22. 1976. Portidacn
tiuberosa Roxb. Fl. Ind. 2: 464. 1832; Dver in Hook £, F). Brit. India 1: 247.
1874, P suffruficoss Wall. ex Wt & Arn. Prodr. 356. 1834; Dyer in
Hook [ £¢, 15 249 %74,

subsp. pilosa

Perennial herbs, with fusiform roots. Leaves (.4-2.8 > 0.050.4 cm,
¢lliptic to linear; nodal appendages of brown hairs, .5-1.5 cm long. Flowers
yellow, pink or red, susrounded by leaves and tufted hairs. Petals 0.2-1.] am
long. Style ftiform, 3-7 cleft. Capsules ovoid or conical. Seeds granulate or
minutely tubercled, dark grey to blackish,

FL & Fr.; August - January,

Common in sandy river-beds, waste places and waysides.

Selected specimens ; Ajmer: Badla road, Sharma 100} (DD); Jaipur:
Manoharpur, Wadhwa 8370 (BSA); Jodhpur: Biiara-Pali road, Singh 3572

mE' Ty G -lﬁl-'q. LY 1 A IPF vt ‘l'ﬁD'I}D MY ATy Tasl. Witz famenla
yuuauh %111 1¥LL. .I."IUI-I‘ ENUHEF I O l‘.l-“mlh LIk, 1YWl l‘;ul.l.l.iﬂ.l:-‘

I.I.I.
Shetty 1249 (BSJO),

3. subsp. grandifiora {Hook.) Greesink in Blumea 17: 297, 1969
Raizada, Suppl. Dhthie, F. Gangetic Plain 21. 1976. Portulacae gramdi-
flora Hook. Bot. Mag. ns. 3. t. 2885. 1829 Bailey, Man. Cult. P1. 364. £ 62,
(949,

Very similar to subsp. pifosa, bt flowers are muck larger ¢ 3.0 cm
across, pink-red, orange or yellow. Style 5 to 18-6d. Capsules ¢. 0.5 cm
across, globose. Seeds (.07 cm, shining, the marginal ones with a central
tubercle.

FL&Fr.: Thmug;lmuuhcjrw

Frt-inllrantl'l. cultivated a el nh SN mas fongd
'Il'l'll.llr“l.'h"hl'll- LT} L T ”\lllh.ll.ll
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from cultivation.

Selected specimens : Churu: Sujangarh, Roy 2730 (BSJO); Jaipur:
Gujar ke Dhbani, Sharma 534 {RUBL), Jhalawar: Singk 83670 {(LWG);
Sikar: Stower C. 40 a {BSI).

3. Poctulaca quadrifida L. Mant. 1: 73, 1767, Dyer in Hook f. FL. Brit.
India 1: 247. 1874; Duthie, Fl. Gangetic Pain 1: 70. 1903, P, meridiana L I.
Suppl. Sp. PI. 248. 1781, P. guadnifida L. var. meridiana (L.f.) DC. Prodr.
3: 354, 1828, “Lynki” (Hindi.
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0.5-1.5 » (0.2-0.4 cm, ovate, lanceolate or ovate-oblong, acote.  Flowers
solitary, terminai, pale-yellow. Capsules obscurely tetragonous, acuie st

apex, red when ripe. Seeds orbicular-repiform, concentrically muricate, dull
black.

FL & Fr. : S8eptember - December.

Common in rocky and gravelly habitats; also found as a weed in moist
soils of gardens.

Selected specimens : Alwar: Balafost, H Lal & Party 34425 (LWG):
Banswara: Pipalkhunt, Singh 4220 (BSJO); Churw: Lodosar hills, Roy 2558
(BSJO); Jaisalmer: Jain 49508 (BSIy; Kota: Kishanpanj, Verma 707
(BSA); Pahi: Dharisar Mahadev forest, Shetry 1519 (BSJO).

2. TALINUM ADANS.

Taliwmn portulacifolium (Forssk.) Asch. ex Sch. in Bull, Herb, Boiss,
4; 172. 1876; Bhandari, Fl. nd. Desert 53. 1978. Orpgia portulacifolium
Forgsk, Fl. Aegypt. - Arab. 103. 1775, Talinum cunetfolium Willd. Sp. P1.
2: 864. 1799; Dyer in Hook.L FL Brit. Indig 1: 247. 1874.

Suffrutescent undershrubs. Leaves altzmate, 7-8 = 5-4 cm, exstipulaie,
obtuse, glabrous, mucronate, attenoated into a very short petiole. Flowers in
lax, terminal racemes or raceme of cymes, dark pink or purple. Bracts
foliaceous, elliptic or ovate, mucronate, as long as broad. Capsules 3-ridged.
Secds sub-reniform, laterally sub-compressed, shining, black, concentrically
strinted and granulate.

M. & Fr. - Aogust - October.

Rare, on rocks in western Rajasthan.

Selected specimens : Barmer: Shetty 2261 {BRJIO); Jalore: Sunda hills,
Vras 5886 (BSJO); Jodhpur: Bhandari 120, 1534 (JAC).

CULTIVATED SPECIES
Talinum paniculatum (Jacq.) Geern, (Pormuiaca panicuiote Jacy.)-

Fieshy perennial herbs, with ovaig-clliptic io obovate leaves ad pinkish o

reddish-purple flowers in long peduncled cymes. Native of America;
cultivated in the gardens.
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In. Flowers ynisexunl: plants dioecious. 2. T. d¥oiog

24 Siumens 5, haplostamenous:
Ja. Leaves vaginnie Racemes spizally twisted; beacts mi-
anguley. 1. T aphylic

3b. Leaves peeudovaginets o amplexicaui, Racemes oot
spirally twisied; bracts ovate - lanceolate to trullate-
ovale-lahesotate or trullae-ovase, 4. T imdicn

2b. Stamens 10, diplostamerwius 3 T arkeobdes

1, Tamarix aphylla (L.) Karst. Deut. F1. 641. 1882. Thuje aphplia L.
Cent. Pl. 1: 32. 1755, pro parte, Tamarix articulaze Vahl, Symb, Bot. 2: 48.
t. 32. 1791; Dyer in Hookf Fl. Brit. India 1: 24%9. 1874, Duthie, F1.
Gangetic Plain i: 72. 1903, “Farash™ (Hindi).

Trees or tall shrubs, 25-11 m high. Young branches slender, with
impressed punctate glands. Leaves scale-iike, free part trisngnias. Racemes
simple or compound or paniculate. Fiowers pink or pinkish white, Capsules
3.5-4.5 cm long, pyramidal, 3-valved. Seeds ¢, 0.5 mm long, with 2-3 mm
long coma.

£1 - December - February, Fr. © February - April.

Egmmgn! on sBusvial g_qu}.! soile nlnng rivar-hade ~r laka_mar marging in g I
saling habitats.

Selected specimens : Ajmer: Govindgarh, Jain 49700 (BSI); Chun:
Sujangath, Rep 2676 (B5JO); Jaipur Chakeu, Sharma 1714 (RUBL);
Jaisalmer: near Ramgarh, Skegy 3437 (BSJO); Jhalawar: Singh 83671
(LWG), Pali: Goda, Sheay 1988 A (BSJO),

2. Tamarix dicica Roxb. ex Roth, Nov. PL. Sp. Ind. Or, 185, 1, 22,
1821; Dyer in Hookf. Fl, Brit. India 1: 249, 1874; Duthie, FL Gangetic
Plain I: 71. 1903; Mahest. Hlus. F, Delhi f. 21. 1966. T, longepeduncuiaia
Blatt. & Hallb, in Blatt. er o J. Ind. Bot. 1: 86. 1919, “JAgu" (Hindi).

Shruhe nr c-mu" trooe T gaves mimta Hn.n-ﬂnt.a -I--ll-ﬁ—m lne nayrpta #n
el LT L AR ALINELRERLYY ¥ il L LCE by lll-l.lﬁl-l\l.ﬂul YL W

triangular ovate-lanceolate, acuminate. Racemes simple or compound.
Flowers pink to pinkish-red. Capsules 3.5-5.0 mm long, pyramidal, 3-
valved. Seeds 0.5 mm long, with & 3 mm long coma.
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FT : April - June; Fr. : July - August.

it __ b A ___ 3 a___ _ - d__

mmmmuysmmehammtsamngnfﬂmmmu:mm

Gha:sana, Ra_p 3818 [BSJD], Judhpur Birai dam, Smgh a7 (BSJD],
Kota: Darah, Singh 74762 (LWG); Sirohi: Abu road, McCann 168, 169
(BLAT).

3. Tamarix ericoides Rotil. Ges. Naturf. Freunde Berlin Neue Schr, 4;
214, 1803; Dver in Hook [ Fl. Bru. India 1. 249, 1974; Duthie, Fl.
Gangetic Plain 1: 72. 1903. “Javuro™ (Hindi).

Undershrubs or shrubs, Leaves minute, pseudo-vaginate in the lower
part and vaginase i the upper past, broadly triangular (o ovate-lanceolate,
acuminate or acute. Racemes simple. Flowers pink or pale pink. Capsnles
1.0-1.5 mm long, pyramidal, 3-valved. Seeds 1.0-1.5 mm long, with 0.5
mm long coma.

F : November - December; Fr. : January - Februasy,

Abundant in ssndy saline habitats at the bank of rivers in W.

Selected specimens : Ajmer: Todgarh, Lare 4521 (DD); Barmer:
Luni niver-bed (Vithuja), Tiwagey 1155 (BSJO); Jodhpur: Luni river-bed,
Shenty 266 (BSJOY); Pali: Bandi river-bed, Shewty 1355 {BSJO).

4. Tamarix indica Willd. Ges. Naturf. Freunde Berlin Neue Schr. 4

ﬁn'} I e Y { L 1 warar tm: A CILTHA Y L
LEITy .I.HI'FH.-I-FI{ Sl.-l-l-llll.l e Yol. Iflui-l'.u 1y "ll.,l)l E,"an[] l" Llnuaﬂu

.-'l i
2. 263 1827; Dyer in Hook f. FL. Brit. India 1: 248. 1874. T gallica auct.
plur, non L. 1753; Wt. & Am. Prodr. Fl. Pen. Ind. Or, 40, 1834; Brandis,
Forest Fl. N.W. India 20.1. 5, 1874; Duthie, Fl. Gangetic Plain : 71. 1903,
T. troupii Hole in Indian For. 45; 248. 1919.

Shrubs or small trees. Leaves (.3-0.5 mm long, broadly triangular to
triangular-ovate-lanceolate. Racemes simple or panicolate. Flowers pale
pink 1o pink. Capsules 3-4 mm leng, pyramidal, 3-valved. Seeds 0.5-
0.6 mm long, with 2 mm long coma.

Fl. : September - December; Fr. : January - March.

Common in saline sandy moist habitats.

Selected specimens ; Bhilwara: Umedsagar, Singh 5761 (BSJO);
Jaipur: Parasuram devara, Khicy 58462 (BSI); Jaisalmer: Jain 40572 (BSI);

]-nr]hnnr Birai dam Moarky 108 (BOTMY- Dol L. | OO
LA, MOOTTHY SFe (DoJUf, . W{ruda, JFelEF 1700

a1
A |
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22. ELATINACEAE

{P.]. Parmar}

Creeping delicate herbs, Flowers 2-4 merous; sepals obiuse. 2. Elating
Tufted erect berbe, Flowers 5-merous; sepals acuts. 1. Bergin
BERGIA L.
la. Stamens usually 5. 2. B ammannioides

1b. Stamens paunlly L
7a. Pereninials;
Ja. Plants nearly glabrous. Flowers pink. Sepals with glab-
LS Coargins. 1. B geninote
Ih. Plants glandular-pubescent. Flowers white. Sepals with
hyaline hairy margms. 5. B suffrulicosa
2b. Aneuals:
da. Aguatics of semi-aquatics. Stipules caducous. Flo-
wers in Bascicles, sesxle or sub-sessile. 3. B oqpensiz
dh Terrecteale ql‘lﬂllllﬂ rw:ni' Floosre wnldi litmry e
gnninmmshndupndmh 4. B. polpantha
1 ¥ . s .. __ L A1 10%4. e "= IT 2w |

wm‘lm 'I"l'l. ﬂﬂ.[l.l I'I'i.l.,l.l' I. =®]. I.I:IJ"I‘,I.JJ'EI I.I.ll.'l.l..l.lll 'L

Brit. [ndia 1: 251. 1874; Duthie, Fl. Gangetic Plain 1: 73. 1903. Elatine
aestivosa {Wt. & Arn) Wt Teon. 1: . 222. 1839. Bergia suffruticosa (Del.)
Fenzl. subsp. aestivosa (Wt & Am.) Jafri in Biologia 11: 42. 1965.
Glabrous, much-branched undershrubs, with  woody base. Leaves
cbovate-oblong or narrowly oblong; lower leaves 2.5-3.0 x 0.7-1.0 cm,
linear and very small on the flowering branchies. Flowers solitary or 2 1o
4-topether in axillary fascicles, pink. Capsules ovoid, whitish-pink. Seeds

many, dark-browm to black,

Sy an ™ aaa S

'FL & Fr. : Octaber - February,

Rare, in moist habitats near water jodged areas.

Selectad specimens ; Jaipur: Gujar-ki-Dhani, Sharmg 466 (RUBL);
Bhandans, Skarma 1857, 1917 (RUBL), Amer, A. No. 11815 (RUBL).

A ____ __ ._ 1 F [ T N F SR R WLl

Also reporied from Barmer (Rao & Kanodia, 1963),

2. Bergia ammanadoides Roth, Nov. P1. Sp. 219. 1821: Dyer in
Hookf. Fl. Brit. India 1: 251, 1874; Duthie, F1. Gangetic Plain 1: 73. 1903;
Mahesh. [itus. FL Delhi £ 22, 1966, “Jalbhangara” (Hindi).

Erect or decumbent, annual herbs; stem and branches pinkish,
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glandular-pubescent or subgiabrous. Leaves opposite, 1.5.3.0 < 0.4-1.0 em,

oblanceolate or eiliptic, gradually tapenng t¢ shott petole, acute, serrate.

Flowers minuie, in dense, axillary cymes, white or reddish. Capsules sub-

globose, reddish, Seeds minute, with rounded ends, shining, dark brown.
FL & Fr. . August December.

| Ny SERpe: ey ] [P, EE S ERTT G
nuul.l.uﬂ.lll. ]].l. Wil PLaLas LAl LI CAlRA O AL,

Selected specimens ; Banswara: Kanodia 51100 (BSI); Chittorgarh:
Saran & Party 65192 (LWG)Y; Ganganagar: 79 GB., Roy 4086 (BSJO);
Jaipur: Bhandana, Skarma 1861 (RUBL), Jaisalmer: Bendalai tank
(Pokaran), Tiwari 750 (BSHO); Kota: Baran, Mgjumdar 10874 (BSA);

AL W TN

Sirohi: Abu road, Kaui & Parry 9370 (LWG).

3. Bergia capensis L. Mant. Alt. 241. 1771; Subram. Aguat. Angiosp.
1 t. 6. 1962, Bergia verficiflote Willd. Sp. PL. 2: 770. 1799; Dwer in
Hook.f. Fi. Brit. Todia 1: 252, 1874; Duthie, F1. Gangetic Plain 1: 73. 1903,

Ascending, glabrous, rather succulent, aquatic annval herbs. Leaves
1.5-3.0 % 0.5-1.0 cm, elliptic-lancenate, serrate. Flowers minute, in many-
flowered, sessiie or sub-sessile axillary clusters, white. Capsules subgiobose,
longitudinally 5-furrowed. Seeds slightly curved, ribbed and transversely
TUROSE,

F1 : August - October; #r. ; November - January.

Rare, in sandy marshy places near streams.

Selected specimens ; Jaipur: Amer, Sharma 1066 (RUBLY: Maota,
Sharma 1922 (RUBL); Baragaon, Sherma 2024 (RUBL); Thalawar: Singh
83733 (LWG).

4. Bergia polyantha Sond. in Linnaea 23: 16. 1850; Oliver, F1. Trop.
Africa 1: 153 A. 1B868; Raizada and Chatt. in Sci. & Culc 27: 302. 1961;
Raizada, Suppl. Duthie, Fl. Gangetic Plain 23. 1976,

Diffuse, much-branched, giabrous, annual herbs, Leaves 0.8-2.5 x
0.5-0.8 cm, ovaic-oblong, cuncate at base, aciie and denticulate at apex,
fleshy. Flowers axillary, solitary or in pairs, pink. Capsules with 5-
longitudinal furrows, 5-valved. Seeds many, oblong, with strong scaliform
reticulations,

F1 : November - December; Fr. ; January February,

Rare, in damp situations,

Seiected specimens : Ajmer: Faysagar, Sharma 1415 (LWG);
Nasirabad road, Sharma 133583 (DD); Govt. College, Sharma 50 (DD).
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5. Bergia suffruticosa (Del.) Fenzi. m Denkschr. Bot. Ges. Regensb. 3:
183. 1841, Lancretia suffruticosa Del. FL. Egypt. 6% 1812, Bergia odorata

- m worm g A e e

Edgew._ in Journ. Asiat. Soc. Bengal 7: 765. 1838; Dryer in Hook.f. Fl. Brit.

Ind: ALY 107 e TH e 10777 1MW
nQia 1 L11. H:H'"I' JJU-I-IIHZ, I'l UH.LIHCLI.L ria 1. fJ. 1707,

Decumbent or spreading, aromatic undershrubs, with woody base.
Leaves .3-2.0 % 0.2-1.0 cm, very variabie, broadly elliptic to oval or
oblong-lanceclate, acute. Flowers solitary or ia axillary fascicies, white.
Capsules ovoid, S-locular, whitish pink. Seeds many, minute, oblong-
ellipsoid, shining, dark-brown 1o black.

FL & Fr. : September - January.

Common, particularly in western Rajasthan on rocky places, in saline

nhatoke amd e o liiirnrad BalAds
SACILELS G300 Oeir Curtivalwsd diGs.

Selected specimens © Ajmer: Jaipur  Ajmer road, Kaul & Party 8463
(LWG); Barmer: Pachpadra Salt basio, Sheny 2245 {BSJO); Bhitwara:

Mawala village, Singh 7048 (BSJO); Churu: Khanpur, Roy 2649 (BSJO);
Jaipur: U R F., Sharma 1669 {RUBL).

2 ELATINE L.

Elafine tiandra Schk. Bot. Handb. 1:345, 1 119b. f 2. 1808, sencu
lato; Subraman. Aquatic Angio. 10. 1962, E americana Arn. in Edigb. J.
Nat. & Geogr. Sc. t: 431. 1830; Dyer in Hook.f. Fl. Brit, India 1: 250, 1874,

Small, tender, creeping herbs, rooting at nodes. Leaves opposite of in
whorls, 0.5-0.7 x 0.2-0.3 cm, spatbulate, acute, Flowers minute, axillary,
usually solitary at each node. Petals 2-4. Stamens 2-8, separate. Ovary
globose, 2 to dcelled. Capsules membranous, septicidal, with many
Straight or curved seeds with ridges or pits on the 1es1a.

FL & Fr.; July September.

Rare, in swamps and marshy places near slow ronning streams,

Selecied specimen ; Bharatour: Ghana bird sanctuary, Van dervaik s.n.

FIDH T
LR3I,

23. MALVACEAE
{P.J. Parmar}

1a. Fruits schizecarpic (indehiscent); carpels (mericarps) usually
soparating:
2a. Epicalyx present:

r"l | R ] L anpp——

i} T 1)
¢oRapiEles A SRR .
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Ag. Trees or luge shrubs, Leaves entire, acurninale.
Flowers o 10 cm across.

db, Herbs or soall undershrabs. Leaves lobed or uxy-
sely serrate, obruse or acule. Flowersc. 1 -3 om

ACICES:
5p. Leaves palminerved. Style branches acuts.
5b. Leaves pinninerved, Style brenches capitate .
3t Epicalyx segments < or more
Ea Lenves always glandular oo midnb beoeath.
Mericarps armed with glochidiate spines.

&h, Leaves eglandular. Mencarps retculately
veined 0 grmed bt never with glochidiate
SpITIes

Ta. Carpels 5. Styles rwice as many as carpels |
Tb. Cerpels mwore than 5. Style=s as many a5
carpels.
2b. Epicalyx absent:
Ea, Mencamps usually 2 or more-sesded.
§b. Mericarps i-seeded.
1t Fruit & capsule:
% Trees, Flowers waigtxual or both
uni and bisexual of (e same plant,
%b. Herbe or undershrubs, Flowers
histkual only:
le. Calyx 2 to 3-lobed, spath-
aceous, caducous,
L0b. Cabyx Saoothed or lobed, not
spathaceous, persiient

1. ABELMOSCHUS MEDICUS
la. Epicalyx segmetits 6 or more, linear o gairowly lanceclate:

28. Capeules shorter or equalling the epicaiyx.
Zb. Capsules much longer than the epicalyx
3a. Epicalyx as ioog a5 alyx, Mialve capsiies more fhan
6 cm long, iruncaie at the base; peduncles very short as
comprred to the length of capsules.
6. Epicalyx shorter than calyx. Mature cap-
sules 3-6 o long, narrow at the s peduncks seardy

as long as capsules,

I Urgra

8. Pavania

3, Alvhnen

2. Abunlor
9. Sida

5. Kydia

1. Abelmorohur

&, Hibitcws

1. A, crinfpus

2. A, espvlenins

LA mosehatag
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Ib, Epiculyx segments 4-6 (-8), ovate, rarely linear to lanceclale
atd caducous before the expansion of the carolla:

da. Epicalyx segments large, avate, Calyx in bud ovoid:

S5a. Stem devoid of prickly hairs; pedicels sometimes
with prickiy hairs. Cultivated or an escape from

cultivation. doA manihot cubep——
R ior
5h. Stemn more or less densgely covered with prickly
bairs:
cloth of whire short, sof, simple bairs, Tever
hazpicd. 5. A. manikot subsp.
defrapdplivs
var. tefrapiy il
6b. Epicalyx  segments margined with  suff,
smple hairs, hispid. 6. A. marihor subsp,
vetraphpius var,
FuRgens
4h Epicalyx segmenis small, linegr-lanceolzie, Calyx
in bugd fask-shaped 3. A floaines

1. Abelmoschus crinitus Wall. PL. As. Rar. 1: 39, t. 44. 1830; Borssum
in Blumea 14: 103, 1966. Hibiscus cancelfanes Roxb. Fl. Ind. 3: 201, 1832,
non L. f. 1781; Mast. in Hookf. Fl. Bnt. India 1: 342, 1874; Pthie, FL
Gangetic Plain 1: 92. 1903, “Yangli Bhind?” (Hindi).

Erect, hispid herbs, with usually tuberous roots, Leaves 10-17 ¢m in
diam,, orbicular or broadly ovate. 5 to 7-palmilobed, cordate at base,
coarsely dentate to serrate. Flowers axillary, solitary or sometimes {n short
racemes, vellow with purple centre. Capsules ovoid, shorily acuminate,
hirsute. Seeds giobutar 10 reniform, with concentric ribs.

£l & Fr. : August - Ociober.

Rare, on the fringes of forests, in grasslands and neglected corners of
bHurseries.

Selected specimens : Banswara: Bagaycha forest (Kushalgarh), Singh
3061 (BSJOY: Thatawar: Wadhwa 7500 (BSA).

2. Abelmoschus esculentus (L.} Moench. Meth. Pl. £17. 1794,
Hibiscus escutentes L. Sp. PL. 696, 1753; Mast. in Hook . F1. Brit. India I:
343, 1874: Duthie, Fl. Gangetic Plain 1: 93. 1903, “Bhindi" (Hindi).

Stout, erect, hispidly hairy undershrubs. Leaves 6-23 cm across,
broadly ovate to orbicular, angular or 3 to 7-lobed, cordate at the base.
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Flowers axillary, solitary, bright yellow with purple base within, Capsules
7-15 ¢m long, cylindrical, 5-angled, acuminate, hairy. Seﬁ‘ﬁ i‘ﬂi‘iif"r'ﬁ to

ovoid, glabrous, dark brown,

L & Fr. : Throughout the year; profuse in monscon.

Extensively cultivated as a vegetable crop; rarely found as an escape in
fallow Felds, wastelands, and sometimes even on the hills,

Selecred specimens : Ganganagar: Hanumangarh, Roy 4979 (BSJO);
Jhalawar: Xhanpur, Wadhwa & Prasad 9586 (BSA); Kota: Atru, Singh

90601 (LWG),

3. Abelmoschus ficulneus {L..) Wt. & Am. Prodr. 53, 1834; Wight, k.
I:t 154, 1839. fibiscus ficuineus L. Sp. Pl. 695, 1753; Mast. iz Hook . FL
Brit. India 1: 340. 1874; Duthie, Fl. Gangetic Plain 1: 21. 1903, “Malbkindi”
{Hindi).

Perennial, strigosely hairy and prickly herbs. Leaves 3.6-10.0 x 2.5-
7.5 cm, shallowly to deeply palmately 3 to 5-lobed, reniform to cordate-
orbicular, coarsely crenate. Flowers solitary or in terminal leafless racemes,
white or light-yellow with purple centre. Capsules oblong=cylindric, 5-
angled, beaked. Seeds giobose-reniform, pubescent or minutely stellately
hairy. black,

Fl & Fr. : August  December.

Common in the east of Aravalli in forests and wastelands.

Selected specimens : Ajmer: On Jaipur  Ajmer road, Kaul & Party
B464 A (LWG); Hanswara: Khora forest, Singh 3724 (B5JO); Bhilwara:
Govata dam, Sirgh 5711 (BSJO); Kota: Singh 90352 (LWG).

4. Abelmoschus manihot (L.) Medicus, Malv. 46. 1787; Borssum in
Blurmmea 14: 96. 1966. Hibiscus manihot L. Sp. P 696. 1753.
subsp. manihot

I Tﬂﬂnrehf yhe 11k oy Bearhoe sk Mi;nlm | ].ﬂnr=]\:'-u
bl b | XD l.ll..r.J R U HLE SR LIy AR IS L SR T

pubescent with minute, simple or stellate hairs. Leaves variable in shape
and size, orbiculat to broadly ovate, cordate or sometimes hastate, entire or
3 10 7-lobed. Flowers sohitary axillary or in racemes, white or sulphur
veliow with dark-purple ceatre. Capsules oblong-ovoid, pentagonous,

FL & Fr.: Avgust January.

Rare, in scrub forests, ravines, gentle slopes of hills erc.

Selected specimens : Banswara: Vdai Bag, Kanodia 75720, 51158,
5t 104 (BSI). Also reported from Sirohi (Raizada. 1954; Jain. 1962; Ruo &
Kanuwdiz 1962); Misc. Lo Banjoli forest, JVC. 13598 (BSI).
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5. subsp. teiraphyllos (Roxb. ex Hornem.) Borssum o Biymea 14:
97-98. 1966. Hibiscus tetraphyllis Roxb. ex Hornem. Hort. Hain. 661.
1815; Mast. in Hookf. FL. Brit. India 1: 341, 1874,

var. tetraphyllus

Large, suffruticose, prickly, annual herbs. Leaves ¢ 32 x 10 cm,
orbicular, 3 to 5-lobed, hastate gt base, Flowers in terminal racemes, bright
yeliow with dark purple centre. Epicalyx segments ovate-acute. Capsules
densely brisdy. Seeds smooth.

F1 & Fr < August - Decsmber

Eim Wk A 0. . llﬁ L MJ.I.IL!HI.

Rare, found along the roads, in wastelands and deciduous forests.
Selected specimens - Kota: Jain 28743 (BSI); Sirohk: Jain 60477 (BSI);
MLt Abu, Blarter 18465, 18453 (BLAT)

o e FTI M T ok o Mo dl Mo M BT 10MA D
6. VAl POTIgens { KOxh, ) nOCH. N LABQDRER L o7, 1709 DO

Bluwnea 14: 99, 1966, Hibiscus pungens Roxb, Fl. Ind. 3: 213. 1832; MasL
in Hook £ F1. Brit. India 1; 341, 1874; Duthie, FI. Gangetic Plain 1: 92.
1943,

Erect, simple or brazched, bristly or bairy, perennial herbs. Leaves
long-petioled, ovate-suborbicular, palmately 3 o 7-lobed or partite with
iriangular, acuminate, serrate lobes, cordate at hase. Flowers axillary,
solitary or ir; racemes by the reduction of the upper most leaves, yellow with
dark purple centre. Capsules ovoid-oblong, acuminate, bristle-hairy.

FL & Fr. : September - January.

Rare, found in the scrub forests and ravines.

Selected specimens : Jhalawsr: Bijliva Bhodak, Ferma 7523 {BSA);
Kota: Baran, Mafumdar 10447 (BSA); Sirohi: M1 Abu, Blager 18450
(BLAT).

Notes : Abedin {in Nasir & Ali, FI. Pak, 130: 27. 1979) treated this

tAXon as & dighiet erecroc
b ek e e e 1

7. Abelmoschus moschatus Medicus, Malv, 46, 1787 Wight, Ic. 2(1):
8.1 399. 1840. Hibiscus abelmoschus L. Sp. P4, 696. 1753; Mast. in Hook {.
F1. Brit. india 1: 342. 1874; Duthie, Fl. Gangetic Plain 1: 92 1903

ol o a-mninl Py T L S [ Ty

Anpual or perennial, strigose padershrobs,. Legvas B-]3x90-19.5cm,
3 to S-lobed, ovate, cowdate, strigose. Flowers in termingl racemes or
axillary and solitary, bright yetlow with dark purple contre. Capsules
acuminate, villous. Seeds remiform, faintly ‘horizontally stoiated,
blackish-brown.

FT : August - November;, Fr. : November - January.
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Rare, often met with in scrub and deciduous forests in plains.

Selected specimens : Banswara: Anand Sagar forest, Kanedia 752084
(BSI): Chittorgerh: Majumdar 12455 (BSA); Jhalawar: Ghatoli block,
Wadhwa 7561 (BSA); Kota: Chhabra, Singh 90548 (LWG). Also reported
from Jodhpur, Jaisalmer and Barmer (Blatter & Hallberg, 1918-1921).

2. ARUTTLON MILL.
1a. Mericarpu 5. Q. A. persicume
1b. Menranpe 8-10 o mone:
2a. Mericarps 8-10:
3a. Fruiis cylindric, kow itac 1 am ong:
di Wdevirores haslrad T ssws ols ot (& QR Qe
i m-—lﬂl_wu--n-1“'-|um ] T e
db. Mericarps tuncate, ssarcely beakerd Leaves hairy:
Sa. Schizocarps eflate, whise hairy. 3. A. fruticosum
VAL fruiicosum
5b. Schizocarps stellate, polden yellow hairy. 4. A, fruficonm .
3b. Fruits oviud, more than 1 o long. B, A pokicianicim

2b. Mencasps more than 1
Ga. Mericarqy iruncate and/or with & distinet

micm, exceeding the caby
7o Flowers pale yellow. Mernicarps 6-8 mm
long, acurinste:
Ba. Leaves & 15 % |2 cm. 1. A hidemiarum var,
Didenintim
Bb., Leaves ¢ 20> 17 cm. 2. A, biclersiatm
VAI. mgfar

7b. Flowers yellow 1o orange-yetlow. Men-
capry 1016 mm long, acute with a smail
MuUCT

9a. Branches, peticls and pedicels
densely covered with patent, Jong,
simplc bairs, minue stellate haos
imd viscid by short glandolar
hairs. Stipules lanceatate. Coroila
mrarems vrallooy meth aoembas ek

CIRAED Franw il U PR W

demsely covered with stellate hairs
and rerely with some shender,
snple haire  Glanduler hairs ab-
sent.  Stipules  lipear, Corolla

=

.
-
El
j
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vellow or pale vellow, withoot
purple centre:

1. Flowers £ & cm across. Calyx-
lobes as long as capsule. T A indiciem subsp,
o e

10b. Flowers & 3 om across. Calyx-
lobes shorter than capeule. 0. A, imdicum subsp,
indlicum

&b, Mencarps obtuse, withoul & mucro, shorter

than the calyx 9. 4. panmozum

1. Abutilon bidentatum Hochst. ex A. Rich. Tent. Fl. Abyss. 1 66,
1847; Mast. in Hook f. Fl. Brit. India 1: 326. 1874; Bhandari, Fl. Ind. Desert
59, 1978,

var. bidentatum

Erect, perennial undershrubs. Branches slender, downy, intermingled
with soft, spreading hairs. Leaves 5-15 x 2-12 cm, broadiy ovate, deeply
cordate, acute fo acuminate, serrate, stellately tomentose. Flowers axillary,
solitary ar in panicles. Schizocarps 1.2 cm in diam., globose, depressed,
truncate, Mericarps 15-20. Seeds obliquely reniform. stellateiy light dotted,
btown.

FL & Fr. : September - December.

Fﬂﬂ‘i'lnnﬂ in wocta nlomse s fallace: BalAds
=l L D Rl As AL WP ULy,

Selected specimens : Chury: Taranagar, Roy 2784 (BSJO); Chittorgarh:
Maslana, Majumdar 10184 (BSAY, Jaipur: Amer, Sharma 355 (RUBL);
Jaisalmer; Amar Sagar, Tiwari 853 (BSJO); Kota: Chambal Dam, Perma
1835 (BSA), Udaipur; Menar, Majumdar 12460 (BSA).

2. var. major (Blatt. & Hallb.) Bhandari, F1. Ind, Desert 60. 1978.

A. indicum (L.} Swect var. major Biatt. & Hallb, in J. Bortbay nat. Hist.
Soc., 26: 266. 1918,

Liarr: saiasilac #0 caon L

¥ LTy SiLilAT 10 var. ﬂﬁ&ﬂfﬂfﬂm but can be distinguished b}f e 20«
7 ¢m leaves and upio 17 cm long petioles,

Fl & Fr. : September - December,

Rare, in waste places and fallow felds in W, Rajasthan,

Selected specimens : Bacmer; Bhandari 1166 {JAC); Juisalmer; Amar
Sagar, Bianer 5644 (BLATY); Jodhpur. Bhandari 239 (JAC),

3. Abutilon fruticosum Guill. & Perr. Fl. Senegamb. Tent 1: 73.
1831; Mast. in Hook.f. F1. Brit. India : 328. 1874; Bhandan, F1. Ind. Desert
60. 1978, “Fmran™ (Hind:),
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var. fruticosum

Much-branched, grey or whitish velvety tomentose, rigid undershrubs.
Leaves 2.5-7.3 cm long and almost as broad, broadly ovate or sub-grbicular,
""" Flowers axillary, solitary, bright wyellow,

dark brown, dotted with minute white or brown hairs.

F] : September - November; Fr. : November - Jaauvary,

Common in waste places and on exposed hiliocks.

Selected specimens @ Barmer: Keradu hillocks, Hatma village, Tiward
938 (BS)O); Jaisalmer: Bap, Blatter 5643 (BLAT); Jodhpur. Osian, Singh
4422 (BSJO3.  Also reported from Bikaner (Sarup, 19%7), Jhalawar
(Majumdar, 1971} and Jhunjhunu (Nair et af, 1961} |

- ¥ ] ! [ ]
T

4. var. chrysocarpa Blait. & Hallb. in J. Bombay pat. Hist. Soc. 26:
227. 1518; Bhandari, Fi. Ind. Desert 61, 1978,

Very strmilar to the type, but can be cistinguished by the golden-yellow
and densely stellate hairy schizocarps.

Fl & Fr. : November - December.

Rare, endemic to Jaisalmer district in rocky habitats.

Selected specimens : Jaisalmer: Vinjorai, Blatter 5660 (BLAT),
Wadhwa 5287 (BSA); Mohangarh, Wadhwa 5091 (BSA).

5. Abutilon hirtum {Lam.) Swest, Hort. Brit. ed. 1. 53. 1826, Sidg
hirta Lam. Encycl. 1 7. 1783, Abutilon praveolens Wi. & Am. Prodr. 36,
1834; Mast. in Hook.f. F1. Brit. India 1: 327. 1874, incl. var. hirum; Duthie,

Fl. Gaggetic Plain 1: 83. 1903,

Erect, perennial herbs or undershrubs. Leaves with long petioles, 4-18
em long and broad, ovate or cbovate, cordate, acute o acuminate,
crepulate-dentate or serrate,  Stipules 0.5-1.0 x 0.15-0.2 cm. Flowers'
axiliary, solitary, vellow or orange-vellow. Schizocarps truncate; mericarps
20-30, obloag, 1.0-1.2 x 0.6-0.8 cm, acute at the back. Seeds with mioute
stellate hairs, brown.

I & Fr. : Japnuary - March.

Rare, found in waste places, particularly along the roads.

Selected specimens : Jaisatmer: Ramgarh, Wadhwa 5162, 5101 (BSA);
Kota: Govi. Garden, Singh 90693 (LWG).  Aiso reported (rom Bikaner
(Sarup, 1957) and Sikar (Nair & Malhotra, 1961).

6. Abutilon indicum (L.} Sweet, Hort. Brit. ed. 1. 54. 1826; Wight, [c.
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1: t. 12, 1838; Mast. io Hook f Fl. Brit. India 1: 326
Gangetic Plain [ 83. 1903, Sida indica L. Cent P 2:
kanchi” (Hindi).

subsp. indicam

Stoui, erect undershrubs.  Leaves 2418 » [ .5-160 om, ovate io
suborbicular, cordate, acuie to acuminate, seerate 10 crenate, 7 10 9-nerved.
Flowers axiilary, solitary, yellow 1o orange-yellow; pedicets jointed near the
apex, geniculate.  Schizocarps cylindric, truncate, stellate pubescent,
menicarps 15-20 {-25), 1.0-1.8 » 0.740,9 cm, reniform, acute or somewhat
acuininate at the back. Seeds reniform, punciate with minute warts, kairy at
the hilum, brown-grey.

#1 : October - January; Fr. : December-April

Common in wasteplaces, fields and gardens.

Selected spectmens - Dungarpur: Verma 173 (BSA), Ganganagar: Roy
5014 (BSJOQ); Jaisalmer: Amarsagar, Blarter 5648 (BLAT): Kota: Govt.
Garden, Singh 90214 (LWGY, Sirohi; Abu road, McCann 79 (BLAT).

7. subsp. guineense (Schum.) Borssnm in Blumea 14: 175. 1966;
Bhandari, Fl, Tod. Desest 61. 1978. Sida guineense Schum. Kongl. Danske
Vidensk. Selsk. Skr. 4: 81. 1829. S asianica L. Cent. P1. 2: 26, 1756,
Abutilon asiaticim (L.) Sweet, Hort. Brit. ed. 1. 53. 1826; Mast. in Hook.f,
FL Brit. India 1: 326. 1874; Duthie, Fi. Gangetic Piain 1: 82. 1903,

Very similar to subsp. imdica, but can be distinguished by the long calyx
lobes which are as fong as fruits; stem densely clothed with long woolly hairs
and leaves more or Jess scabrid on the upper surface. The flowers double the
size of the type.

FL : September - November; Fr. : Ociober - December.,

Occasionally found in open ialiow Belds, waste places and gardens.

Selected specimens : Juipur: Univ, Campus, Sharma 1498 (RUBL);
Jodhpur: Bhandari 1633, 1821 (JAC), Jhalawar: Sharma A. No. 9577
(RUBL). Also reported from Bikaner (Sarup, 1957), Juisalmer (Blatt. &
Hallb., 191R) and Udaipur {(Vyes, 1965).

8. Abutilon pakistanicam Jafn & Al in FI. Karachi 220, 1966;
Bhandari, Fl, ind, Desert 61. 1978, A. cormutum Daleell ex T. Cocke, Fl.
Bomb. 1: 98, 1901, non Sweet, ISZ&BhtL&Hallh‘inJ.BombtymHﬁ
Soc. 26; 266. 1918,

Grey tomentose undershrubs.  Leaves 6-8 cm in diam, orbicular,
cordate, shorily acuminate or subobiusg, crenulate-dentate  Flowers

1874; Duthie, FL
26. 1756. “Tara-
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axillary, solitary or in icrmioal racemies by reduction of leaves, pale yellow,
meri

St_:]!iﬂ_‘u;a:pg ovoid: ctellate ﬁ'lll"!'ﬂ‘.ﬂ"ﬂt all

tericar . ], ; d
P (-1, 1 Droad, stellate pAVDESCEnL

aver, with & {.1 cm long avms. Seeds 3 per mencarp, furfuraceous dotted,

brown,

L & Fr. ; Oetober - Jannary,

Yery rare, in sandy dry habitats,

Selected specimens : Juisalmer: Amarsagar, Blater 5656 (BLAT),
Jodhpur: Blatier 5655 (BLAT).

Notes ; Blatier's collections from Jaisalmer { Starrer 5656)and JTodhpur
(Blatter 5655) have been identified as 4. fruticosum Guill. & Perr., but
according to Bhaadari (Zc.) these elements are A. pakistamicum Jain & AlL

9. Abutilon pannosury {Forst. £} 5chlechl.Bot, Zeit. 9: 828, 1851;
Bhandari, F\. Ind. Desert 62. 1978. Sida pannosa Forst. f. Comem. Phy, &
Soc. Reg. Goettng. ser. 2. 9, 1787, 5. gleuce Cav. lcon. 1D 8.t 11, 1791,
5. mutica DC, Prodr, 1; 470, 1824, Abutilon glaucum (Cav.) Sweet, Hort.

B £A 1. Enieadn LT | Thwhia T Finmmntisn Dlinis 6 107L
IR ST LR ILALLELML, JUPRN ULy B b WOUETUL § WD S LTS

A. muticum (DC.) Sweet, Hort, Brit. ed. 2. 65. 1830; Mast. in Hook f. Fl.
Brit. India 1: 327. 1874,

Erect, tomentose undershrubs; stem terete, densely velvety. Leaves 5-
12 cm across, beoadly ovate or rounded-ovate, shortly acuminate to acute,
irreguarly toothed, densely velvety. Flowers large, axillary, solitary, orange.
Schizocarps globose, depressed at apex; menicarps 20-30, reniform, densely
velvety, Seeds 3 in each mencarp, scabrouvs.

FL ; October - January; Fr. ; December - May.

Common in waste places, along roads and near the tanks,

Selected specimens © Barmer, Uterla, Shegy 2292 (BSJO); Bundi:
Hindoli, Sirgh 74043 (LWG); Churu: M.G. College, Ray 3979 (BSIO);
Jaisalmer: Satam Sagar, fTwar? 677 (BSJOY); Sirohi: Jain 60489 (BSI).

10. Abutilon persicum (Burm.[) Merr. Philip. Journ. Sai. 19: 364,

1921; Borssum in Blumea 14: 163, 1966. Sida persica Burm f. Fi. Ind 148,

J'IF 1 17L0 0 —oleede DL T1 Tad 1 1'11 ‘IE&"‘! .il.l- T .
Tk L. F IO .m;.mr_rumu DORD, 'l LRI, -F. il

polyandrum (Roxb,} Wt & Arn. Prodr. 55. 1834, non G. Don 1831; Mast,
in Hook.E. Fl. Brt. India 1: 325. 1874; Duthie, Fl. Gangetic Plain 1: 84.
1903.
Stont, somewhat viscid undersbeubs. Leaves 8-18 cm long, roundish,
cordate, with a lomg obtuse scumen, repand-dentate, downy bencath;
ﬂ'lll_! ﬂ.H

-t L
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decrescence of ieaves partiy in terminal racemes or panicies, bright yellow to
erange-vellow, Schizocarps more or less campanuiate; mercarps ¢ 1.3
0.3 cm, oblong, with a firm erecio-patent mucro. Seeds 4-6 in each
mericarp, reniform, black-brown.

FL & Fr, : Ociober - May.

Rare, on low lands, hilly tracts and in dry deciduous teak forests,

Selected specimen © Jaipur: Ramgarh, Skarma 879 (RUBL). Also
Teported from Alwar {¥Wyas, 1967) and Udaipur (Vyas, 1963),

11. Abutilon ramosum (Cav.) Guill. & Perr. in Guill, e al FL.
Sencgamb, Tent. 1: 68. 1831; Mast. in Hook.[. Fl. Brit. India 1: 328. 1874;
Duthie, Fl. Gangetic Plain 1: 83. 1903. Sida ramosa Cav. Diss. 1: 28. ¢ 6.1.
1. 178s5.

Erect, much branched, perennial shrubs; stem somewhat densely
Blandular-viscid, intermixed with shont, stellate and long spreading hairs.
Leaves 3-13 x 3-11 cm,broadly ovate, cordate, often sub-trilobed,
gcuminate, crepate-serrate.  Flowers on slender, axillary and terminal
peduncles, yellow. Schizocarps 0.9-1.1 cm long and broad; mericarps 8-10,
glutinous-pubescent, cach terminating inta a deflexed subulate awn. Seeds
2-3 in each mericarp, rgose, papillose, dull brown.

Fi ; September - November; F7. : October - December.

Common ip hilly tracts under the shade of trees and in open waste
paces,

Selected specimens : Alwar: Pandupole, Sharma A. No. 835 (RUBLY);
Banswara: Rodigana, Kenadia 51155 (BSI); Bikaner Shivbari, Roy 1707
{BSJOY, Juipur: Ramgarh, Sharma 2114 (RUBL); Kota: Singh 90823
(LWGY; Siroki: Mr. Abu, Rao 66696 (BSI).

3, ALTHAEA L.

Althaea ludwigli L. Mant. PL. 98. 1767; Mast. In Hook £, F1. Brit. [ndia
1: 319. 1874; Duthie, Fl. Gangetic Plain 1: 78. 1903,

Prostrate or ascending, stellately pubescent, annusl herbs; branches
roany from the base. Leaves 2.5-3.0 cm in diam., sub-orbicular, deeply 5 1o
?hhﬂi. lobes cuneate, 3 10 5-6d, rounded at apex. Flowers 1-3 in each axil,
whike. Schizocarps 0.8-1.2 cm in diam.; mericarps 8-9, with 2 keels on the

back, not winged, wrinkled at the sides, glabrous. Seeds smooth, pubeacent,

T« o
'L &

™

r. : Janugry - March.
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Rare, on the margins of tanks in dry clay soils.

Sefecied specimens © Bikaner: Kolayat, Roy 2367 (BSJO); Jaisalmer:
Bara bagh, Sheny 4106 (B5JO); Ganganagar: Hanumangarh, Sohal 438
(DD); Kota: Singh 90686 (1.W(H,

4. HIBISCUS L. rom. cons.

Ia. Leaves palmately 3 1o 7-partite:
2a. Flowers drooping. Capsules distinctly winged. % H. nitifolius
Zb. Flowers ool drooping. Capsules not winged or slightly
winged al the edges:
32. Epicalyn needle-like, radinting, equal or longor
calvx, 3. B raevies
3h. Epicalyx strap-shaped, not radiating, <orter of squal-
g the calyx, 6, fL palmatus
1b. Leaves simple, entire or both entire and shallowly 3-lohed:
4a. Leaves entite. Seeds cottony. 3. H. micranthus
db_ L saves both snbys 2nd ghallowdy 2-lobed:

T L mrEmE GwaEWEr S EwwEwr o sssmas

5a. Involucral bracts conspicuous:

o
L

g

fa. Calyx inflated. B. i mionum
6b. Calyx not inflated:
7. Involucral bracts linsar, acute. L. H amblyocarpus
7b. [nvolucral bracts spathulate:

Ba Epicaiyx with limear appendages, ari-
sing from the base of the spathulated

bp. Capsules equaling the calyx. 2. 5, beddomei
Bb. Epicalyx withoul appendagss. Cap-
sules shorter than calyx. 1. H panduriformis
Sb. levolucrl bracts absent or very rodimentary., 4, H. inbaius

1. Hibiscux amblyocarpus Hochst. ex Webb. Fragm. Fl. Aeth.
Aepgypt. 45. 1854; Rakshit & Kundu in Bull. bot. Surv. India 12: 174. 1972,
Ried!, Fl, Iranica 120; 31. 1976, H, punctatus Dalz. in Dalz. & Gibs. Bomb.
FL 20. 1861; Mast. in Hook.f Fl. Brit. India 1: 340. 1874. H, obtusidobus
et plur., non Garcke 1849,

Erect, anpoual undershrubs; branches iax, steiiately pubescent and
glutinons. Leaves 2.58.0 x 1.5-7.0 cm, simple, entire or slightly unequally
3-lobed, middle lobe longest. Stipules 0.5 cm long, linear-lanceclate,
Flowers solitary or in sub-panicles, white to paie rose; peduncles shorter
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than the peticles. Petals slightiy exceeding the sepals. Capsules ovoid,
beaked, pubescent, exceeding the calys. Seeds reniform, muricate, black.

FL & Fr. : September - October.

Rare, in wastelands, particularly in rocky gravelly habitats,

Selected specimens : Barmer: Sheo, Tiwari 916 (BSJO); Pachpadra,
Bhandari 486 (JACY, Marwar: King £.1. 55226 (CAL). Also reported from
Sirchi district {Bhandani & Mehta, 1978).

2. RHibiscus beddomed Rakshit & Kundu in Sci. & Cult. 27; 193, 19061
& Bull. boi. Surv. India 12: 160. 1972; Ruzada, Suppl. Duthie, Fl. Gangetic
Plain 28. 1976.

Unarmed shrubs, densely covered with rigid stetiate hairs, Leaves
T0cm in diam., ovate-cordate, 3-angled or slighdy 3-lobed, lobes ovate-
Acute; upper leaves narrow, ovate-lanceolate, serrate-dentate, hairy. Flowers
axillary, solitary or in terminal racemes, Capsules ovoid, beaked, densely
bairy.

FL : September - November,

Rare, in $.E. Rajasthan and at Mt. Abu in wasteland habitaks.

Selected specimens * Thalawar: Bijliva Bhadak, Wadhwa 5353 (BSA);
Sirohi: Mt. Abu, Akiuwalia 2494 (BSI).

3. Hibiscus caesius Garcke in Oestr. Bot. Zeit. 7 850, 1849; Rakshit
& Kundo in Rull, bar, Sorv. Indea 12: 173, 1972, H gihvanii Stocks ex

A i mEmA o EmmEs wonc s e T L Lt 2] e e e

Harv. tn Harv. & Sond. FL Capensis 2: 587. 1862; Mast. in Hook.f. FL. Brit.
India 1: 339. 1874; Dathie, Fl. Gangetic Plain 1: 1. 1903,

Erect herbs; branches bristly or with minute-bristle pointed prickles.
Leaves 2.5-7.5 cm long, 3 to S-partite; lobes oblong-lanceolate, sharply
dentate. Flowers axtilary, solitary, -8 cm across, vellow with purple centre.
Capsules broadly ovoid or sub-globose, shortly apiculate, densely bhairy.
Seeds reniform, pilose, dark brown.

FI & Fr. - Aimost throughout the year.

Common in forests and in grasslands, particularly in the east of
Aravalli,

Selected specimens : Ajmer: Nasirabad, Sharma 394 (DD), Chittor-

e

garh: Semalpur, Ferma 1633 (BSA);, Dusgarpur Maneleprura, Korodia

BITETF /et Tt e B0 O b 441% (B 10y Kata: fain 2R7T0E (R
Vic Ll A S kml."* qupm pl.mln ulﬂsﬂ -, el 'lj.'h.jlqj _h IRV & b Eal Tl I = I-I'I\-l-l

Pali: Begol, Shersy 872 (BSJO).

4, Hibizcus iobatas (Murr.} O. Ktze. Rev. Gen. Pl 3(2}: 19, 1898;
Rakshit & Kundu in Bull. bot. Surv. India 12; 169, 1972. Selandrg lobaia
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Murr. Comm. Soc. Reg. Sc. Goetting. &: 20, t. 1. 1785, Hibiscus solondra L
Herit. Strip. Nov, 1: 103, 1. 49. 1788; Mast. in Hook f. FL. Brit. India 1: 336.
1874; Duthie, F1. Gangetic Plain 1; 89, 1903,

Erect, pubescent or hispid, anoual herbs, Leaves 2.5-11.5 x [.5-8.5 cm,
palymorphous; lower long-petioled, orbicular-ovate; middle ones deeply
3-lobed; uppermost 3-fid. Stipules setaceous. Flowers in terminal racemes,
yellow, white or pink. Capsules ovoid, somewhat wrinkled, shortly beaksd,
hairy. Seeds smooth or tubercled, obovate-tetrahedral,

FT & Fr.; August - November.

Rather common in rocky habitats in the east of Aravalli thax the west.

Selected specimens : Dungarpur: Kanodia 82053 (BSI); Jaipur: Amer,
Sharma 835 (RUBL); Jodhpur: Bhimbharak, Bhandari 1681 (JAC); Kota:
Devri forest, Singh %0558 (LWG); Sirohi: Mt. Abu, Jain 60466 (BSI).

5. Hibiscus micranthus L. {. Suppl. 308. 1781; Mast. in Hook.f. FL
Brit, India 1: 335. 1874; Duthie, Ft. Gaegetic Plain 1: 89. 1903; Mahesh.
Hlus. Fl. Delhi £ 29. 1966, Hibiscus ovalifolius sensu Boisser, F1, Or, 1: 839.
1867, auct piur. non (Forssk.) Vahl, 1790. ‘Okda’ (Hindi).

Small, erect shrubs, scabrid with scattered stellate bristles. Leaves
simple, 1.5-3.5 % 1.0-2.5 cm, avate or oblong, acute or ohtuse, serrate, more
or less scabrid. Stipules filiform, hairy. Flowers axillary, solitary, white or
pink; peduncles longer than petioles. Petals stellately hairy outside. Capsules
globose, pubescenl. Seeds reniform, cottony.

Fl & Fr. : August - November.

Commen in rocky habitats.

Selected specimens : Ajmer: Todgarh, Dushie 4564 B (DD); Banswara:
Shergarh forest, Singk 3079 (BSJO); Jasalmer: Damodera hillocks, Sheny
3446 (BSJO); Jhunghunu: Ajitssgar, Kanodia 111 {DD}; Kota: Garan-
Mahadeo, Singh 74662 (LWG), Sawarmadhopur: Bayana, Saran & Party
41902 (EWG); Sirchi: Mt. Abu, Jair 62072 (BSI).

6. Hibiscus palmatus Forssk. F1. Aegypt. - Arab. 107, 126. ¢ 89.1. 5.
1775; Exell & Wild Fi. Zambes. 1{2); 469. 1961. H infermedius A. Rich.
Tent. F1. Abyss. 1: 58. 1847, non Belanger 1834; Mast. in Hook f. Fl. Bnit.
india 1: 336. 1874; Rakshit & Kundu in Bull. bot. Surv. India 12: 172,
1972,

Weak, annual harbs; siam hispid with reflexed simple or stellate white
hairs. Leaves 3 to 7-palmipartite, outer two lobes much smaller, subcordate

or truncate at base. Stipules subulate, 0.2 -0.3 ¢cm long. Flowers axillary,
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solitary, yellow with purple centre; peduncles shorter than petioles. Petals
twice the length of calyx. Capsules hispid, beaked, valves slightly winged at
the ¢dges or oot Seeds sub-reniform, angular, clothed with shining

FI & Fr. - September - November.

Occasiopally found in rocky habitats in 'W. Rajasthan.

Selected specimens : Barmer: Bhandari 442 (JAC); Jodbpur: Bali,
Singh 4321 (BSJO); Chopasni, Bhendari 151 (JAC).

7. Hibiscus panduriformds Burm I F1. Ind. 151.1. 47.1. 2. 1768; Mast.
in Hook f, Fl. Brit. Indis 1: 332 1$74; Duthie, Fi. Gangetic Plain 1: 90,
1903; Raicshit & Kundu in Bull, bot, Surv. India 12: 172. 1972,

Annual herbs; stem and branches covered with sticky and pungent
hairs. Lower leaves ovate-cordate and shallowly 3 to $-lobed, upper ones
ollong-lanceolate. Stipules lirear. Flowers solitary, axillary, yellow with
Purple centre or purple; peduncles very short. Epicalyx shorter than calyx,
linear, spathulate, densely ciliate, persistent. Petals twisted in bud, pubescent
hairy outside. Capeules ovoid, shorier than calyx, densely hairy. Seeds
densely hairy,

F1 ; October - December; F7. : November - January.

Occasionally found in wastelands in E. Rajasthan and at Mt. Abu.

Selerted specimens : Banswars: Barodia village, Singh 3745 (BSJO);
Thalawar: Khanpur, Verma 6935 (BSA); Kota: Shahabad, Singh 90246

+F
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8. Hibiscis trionam L, Sp. PL 697. i753; Mast. in Hookf. Fl. Brit
Tndin 1: 334. 1374; Duthie, Fl. Gangetic Plain I: 88, 1503; Rakshit &
Kuadv in Buil. bot. Surv. India 12; 168. 1972.

Erect, annual herbs, pubescent with simple and stellate hairs. Leaves
2.5-1.5 cm long, arbicular-ovate, lower undivided, upper palmately 3 1o
5-lobed; lobes obovate or oblong, pinnatisect, punctate, hairy. Stipules
subulate, clothed with long stiff hairs, Flowers solitary, axiliary, yellow with
‘_l“k purple centre; peduncies longer than petioles. Capsules oblong, obtuse,
Seeds reniform, rugose, glandular pubescent.

Fi : September - November; Fr. : October - December,

Ouocasionally found on dry sandy soils near tanks.

Selecied specimens : Bundi; Nenwa, Singh %0602 (LWG); Jaipur:
Naraing (Near Ameolav tank), Sharma 2294 (RUBL). Also reporied from

Udaipur (Vyas, 1965 & Ramdeo, 1969).
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9. Hibiscns vilifolins L. Sp. P1. 696, 1753; Mast. in Hook.f. FL. Brit.
India 1: 338. 1874; Duthie, Fl. Gangetic Plain 1: 90. 1903; Rakshit &
Kundu in Bull, bot. Surv, india 12: 166. 1972.

Weak, suffruticose, annual herbs; stem prey tomeatose or villous,
sometimes with stellate hairs. Leaves 2.5-10.0 ¢m in diam., ovate, cordate,
palmately 3 to 7-partite; lobes acute or acuminate, crenate-serrate or
toothed. Stipules very small, setaceous. Flowers axillary, solitary or
clustered at the end of branches, drooping, ¢. 7 ¢m in diam,, yellow with
purple centre; peduncles shorter than peticles. Epicalyx linear, free, hairy,
sharter than calyx. Capsules sub-orbicular, apiculate, shorter than calyx,
S-winged. Seeds repiform, minutely tubercled.

FL : August - October; Fr. - September - November.

{Common in E. Rajasthan and near Mt. Abu.

Selecied specimens ;| Banswara: Shergarh forest, Singh 3065 (BSJOY;
Bhilwara: Karoi village, Singh 6562 (BSJO); Bundi: Kishorapatan, Singh
T4488 (LWG); Chnttorgarh: Bansi, Ferma 1743 (BSA); Sirohi: Abu road,
Rag 66507 (BSI).

5 KYDIA ROXB,

Kydia calycing Roxb. PL. Corom. ¥ 12.t. 215, 1819; Wight, Ic. 3(2):
7. 1. B70-880. 1843-1845; Mast. in Hook f. Fl. Bnt India ¥: 348, 1874;
Duthie, Fl. Gangetic Flain }: 97. 1903,

Trees, upto 20 m tall. Leaves 3.0-12.5 X 4.0-16.5 cm, truncate-
subcordate, entire or 3 1o 5-angled or slightly denticulate, acute or obtuse.
Flowers in panicles, white or pink. Male flowers: Stamens 15-3(, staminal
tube sparsely pubescent. Female flowers: Ovary globose, woolly. Capsules
0.4-0.5 cm across. Seeds usually one in each cell, reniform, glabrows, dark
brown,
Fl & Fr. - October - January,

Rare, in dry deciduous forests on the Aravalli hills.

Selected specimens ; Alwar, Mathiur A. No. 24 (RUBL);, Paadupole,
Sharma A, No. 848 (RUBL); Sriska, Saxena A. No. 13036 (RUBL); Sirohi:
Abw hills, MetCann 260 (HLAT). Also reported from Udaipur (Vyas, 1965).

6. Matval.

Lo, Claw of petals glabrous:

21, Sepals very sparsely stallately pubescent. Mearicarpa obeco-
rety reciculats; oodumells conical. 4 M vertinan
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2b. Sepals denssly siellately pubescent. Mericarps conspi-

Coously refinlite; Columslls Ok o concEve. 1. M. panvifioic

3a Epicalyx segmentz ovale - oblong. Flowers ¢ 5.0 cm

acows. Carpelds regicuisiely veined on the back 3. M phestrir
3b. Epicalyx segroents lanceolate, Flowers . 2.0 cm weross.
Carpels not reticulately veined on the baok, 2. M. rotundifola

1. ‘Malva parviflora L. Demostr. P1. Hort. Ups. 15. 1753 er Amoen.

Acad, 3: 416, 1756; Mast. in Hook.f FL Brit. India 1: 321. 1874; Duthie. Fl.
Gangetic Plain 1: 79. 1903; Mahesh. Ilius. Fl. Delhi £ 25. 1966, “Golio”
(Hind).

Prostrate or ascending herbs; stem sparsely stellately pubescent. Leaves
2':1{-?]' cm in diaem., orbicular, cordate, 3 10> 7-lobed, crenate-serrate.
Stipules lanceolate to ovate, with clliate margins, Flowers axillary, usually
tascicled, rarely solitary, white. Schizocarps discoid, 5-6 mm across;
mericarps 8-10, dorsally with raised reticulate venation, radially transversely

Mihad .. 3.
Sriuhead. GRS W[{Hﬁ, ﬂ[{?w:ﬂ i ﬂl.ILI.

FL : January - March; Fr. : February - Apuil.

Common in moist places, particularly near water lodged aress and in
cualtivated felds,

Selecied specimens : Barmer. Piplum, T¥weri 1162(BSJO); Jaipur:
Dudn, Wadhwa 8307 (BSA); Jodhpur: Bilara, Stngh 3501 (BSJO); Tonk:
Ghati village, Sheay 568 (BSJO); Kote: Atru, Singh 90975 (LWG). Also

mt’d from Monnaramrar STV am B Dhaiwes  10ED0

T ORRATEEAY ARALLE AL IO O 1l-l|"l-l.llrl\.|'u bl TRLE T b s ol L

2. Maiva rotundifoks L. Sp. PL. 688, 1753; Mast. in Hook.. F1. Brit.
India 1: 320, 1874; Cooke, F1. Bombay 1: 90. 1901,

¥ [V, T TR T T T SRS SN, (R SURpRURU I S 1Y B | J
TR WHRIHLIE LICT L, i[.lll.lll.l-,y] FPULVALLLLE Al WILL LN LIRS

beirs, Leaves 1.5-4.0 am in diam., subosbicular, cordate, crenate. Flowers
axillary, -5 together, pale purple or white. Mericarps 13-16, pubescent, not
veticulated on the back, margins of the back rounded. Seeds brown-black,
Elabrous,

FL : January - March; Fr. ; February - April,

Rare, in moist shady habitats, particularly in the gardens,

Sehﬂ!d_q_igﬂ,@g;g Jaipur: Ram Niwss garden, Sharma A No. 9071
.(RUBL),



126 ROTAKICAL SURVEY OF INDIA

3. Mialva sylvestris L. Sp. PL 689. 1753; Mast. in Hook.L. Fl. Brit.
India t: 320. 1874; Duthie, Fl. Gangetic Plain 1: 79. 1903,

Pubescent to glabrescent, biennial herbs. Leaves 2-5 ¢cm in diam.,,
3-lohed, truncate to broadly cordate at base; stipules scanous, lanceolate.
Flowers in axifiary fascicles of 2-4, pink or purple. Mericarps 10-12,
reticulate. Seeds brown.

Fl & Fr. : February - April.

Occasionally found as a spring season weed. So far reported from
(anganagar {Dhillon & Baiwa, 1969), Often grown in the gardens for
Ornamental purposes.

4. Malva verticillain L. Sp. P1. 685, 1753; Masi. in Hook £ Fl. Brit.
India 1: 320. 1874; Duthie, Fl. Gangetic Plain 1: 78. 1903, M. neiigherr-
ensty Wight, Ic. 3(3) 3. ¢ 950. 1843-1845.

Anpual or bienoial herbs; stem green to purphsh, stellate hairy or
giabrescent. Leaves 3-23 cm in diam., orbicuiar, usuaily 3-lobed, cordate or
sub-truncate, coarsely crenate-dentate. Stipules lanceolate, with long ciliate
margins. Flowers axillary, 2 t0 many tagether, purplish. Mericarps 10-12,
rugose on the margins, centrally grooved or smooth on the domsal side,
radially rugose, glabrons. Seeds glabrous, dark brown-black.

F1 & Fr. ; January - April,

Rare, found as an escape from cultivation,

Selected specimens : Ajmer. Lowrte 18 {DD); Merwara: Lowrie
4567 {DD). Also reported from Jhunjhuno {(Majumdar, 1969).

7. MALVASTRUM A. GRAY nom. cons.

e e

iR vromandelianam (L.} Garcke in Bonpiandia 5: 295,
1857. Malva cammndefmmL Sp. PL 687. 1753, M. rricuspidatr R. Be. in
Ait. f Hort. Kew.ed. 2. 4: 210. 1812, Malvastrum mricuspidatum (R, Br) A,
Gray, PL Wright 1. 16, 1852; Mast. in Hook.f. Fi. Brit. India 1: 321. 1874;
Duthie, F1. Gangetic Plain 1: 79. 1903; Mahesh. [llus. F1. Delhi . 26. 1966,

Robust herbs or undershrubs. Leaves 3-5 x 1.5.2.5 cm, ovate-
ianceolate or oblong, crenate-sersate, stellate hairy. Flowers axillary,
solitary or 2-3 in fascicles, yellow. Mericarps 3-10, reniform, ciliate, with 3
spines on the margins. Fruits globose, enclosed in the enlarged calyx.

F1 & Fr. : August - December.

“ll.'_-’.
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Seﬁecmd specimens . Dungarpor: Verma 171 (BSA), Ganganagar:
Layalpuria gardens, Roy 4995 (BSJO); Jaipur: Lalsol, Sharma 861 (RUBL},;
Jodhpur: Mandore garden, Tiwari 611 {BSJO); Kota: Kathoon, Singh
90595 (LWG); Udaipyr: Jaisamand, Ferma 98 (BSA).

8. PavOnia CAY nom cons

la. Epicalyx segments 5-6, cvaie-lanceotaie:
2n. Flowers yetlow with dark purple centre. Mericarps echinate

all aver. 4. £ plechomasfolia
Zb. Flowers: veilow without dark parple cenire, Mericarps with
3, stol pncklasnnthemwglm 6. P procumbeny
1b. Egricalyx segments §-14, linear:
3a. Mericarps dlighlly winged. 7. £ zeylanica
Jb. Meticarps not winged:
40, Leaves lobed o angular, Ripe carpels glabrouas. 4, P odorats
4b. Leaves neither lobed oor 2ogular. Ripe carpels vill-
ous:
5a. Petake enlire:
ba. Plants densely viscous hairy. 2. P argbica var.
glutinosa
&h, Planis oot viscous heiry. L. £ archire var.
avabica
5b. Petals deeply bilobed. 3. P. grabica var.
maxtitienss

1. Pavonia arabica Hochst. & Steud. ex Boiss. Fl. Orent. 1: 837,
1867; Mast. in Hook f. FL. Brit. India }: 331. 1874; Bhandari, Fl. Indian
Desert 68. 1978,

val. arabica

Much branched undershrubs. Leaves 2.0-35 % 1.0-2.5 cm, ovaie-
oblong, cordate or subcordate, obtuse or subtruncate, entire or with 1-3

&ﬂﬂ . A P T [T Er N | ey [T], V.Y STy vy | Y —— |
S Oet 1400 &5 ui: ﬂm U.FI.III:J oI Y Fumﬂl L IVWLEY ﬂ.ﬂ.lm]:‘

Eﬂlitnnr mnk hizocarps «. 0.5 cm in diam., oblong, obtuse; menicarps

- [ P ] [ ol s =

trigonous, pubescent oo sides. Seeds pubescent with long, spirally coiled
hairs and with short tubercles in longitudinal rows, brown.
F1. & Fr.: August - October.



128 BOTANICAL SURVEY OF TND1A

Rare, in rocky and sandy habitats,
Selected specimens : Barmer. Bhandari 466, 509, 1607 (JAC); near
Seu, Rlaner 5684 (BLAT); Jodhpur: Massoria hilis, Bhandari 4 (JAC).

2. var, ghatinosa Blatt. & Hallb. in J. Bombay nat. Hist. Soc. 26: 227,
1918; Bhandari, Fi. Ind. Desent 69. 1978,

Very similar 1o var. grabica. but can be easily distinguished by the
plants bemg denseiy viscous pubescent.

Fl & Fr. : August - October.

Endemic to W. Rajasthan. Prefers sandy and rocky habitats.

Selected specimens : Barmer: Bhandari 1878 (JAC), Blaner 5685
(BLAT); Jaisalmer: Bhandari 976 (JAC); Jodhpur: Kailana, Blater 5669,
5668 (BLAT),.

3. var. massuriensis Bhandan, Fl. Ind. Desert 69. 1978.

Very similar to var. arabica, but can be easily distinguished by the
petals being deeply bilobed up to the base.

Endemic to Jodhpur, Prefers rocky habitats.

FL & Fr. : Augusl - October.

Sefected specimen : Jodbhpur: Massunia hills, Bhanadari 4 A (JAC).

4. Pavonia glechomaefolia (A. Rich.) Garcke ex Schwenif. Beitr. Fi.
Aethiop. 1: 54. 1867, Mast. in Hook £, Fl. Brit. India 1: 330, 1874, pro parte;
Abedin in Pak. Journ. Bot. 11{1): 66. 1979. Lebretonia glechomaefolia A.
Rich. Tent. Fl. Abyss. 1: 54. 1847

LIndershrubs; branches purple, stellately pubescent. Leaves 1.5-60 x
1.5-1.75 em, ovale 1o arbicular, cordate, acute, imregularly serrate to crenate,
Flowers axillary, soltary, yellow with purple centre. Schizocarps 0.5-
0.6 cm across; mericarps 5, pyriform, echinaie all over. Seeds pytiform,
sparsely hairy, more so towards the hase and hilom, hrown.

Fl & Fr. : Almost throughout the year.

Rare, in scrub forests. Oceasionally mistaken for P procumbens {Wall
ex Wt & Am.) Waip.

Selected specimens : Barmer: Junapatherasar, Tiwari 1191 (BSJO);

e - s [ ELET STRD T
M. 11ad]l, Fri LA { RAJdY ).

3. Pavonia odorata Willd. Sp. P1. 3: 837, 1800; Muast. i Hook.f. Fl.
Brit. India 1: 331. 1874; Duthie, Fi. Gangetic Pain 1: 86. 1903.
Erect, branched herbs, covered with viscous sucky hairs. Leaves 2.5-

A0 o oacroee. ovate roedate challawde 8 14 R lnked  Flawsre avillary
1w wrmaa Rl Ll Y w.“lb. OEALRLLLF KN I.-F - A 1P LT A LU TF kot -nJlJ-l.J.'

Emars Aty A LA
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solitary, 2.5 em across, pink. Schizocarps obovate, glabrous; mericarps 5.
ML & Fr. : Ociober - November,
Selected specimens : Jaipur: URF, Sharma A, No. 820, 821, 822
(RUBL), Jnalawar. Bijliva Bhodak, Wadhwa 5343 (BSA); Jodhpur: Bar,
Wadhwa 4930 (BSA), Udaipur: Jaisamand, Kanodia 82280 (BSH).

6. Pavonia procumbens (Wall, ex Wi & Arn.) Walp. o Rep. Bot.
Syst. 1. 301, 1842, Abedin in Pak. J. Bot. 11(1): 63. 1969. Lebreionia
Procumbens Wall, ex Wt & Arn. Prodr. 47, 1834; Wight, Ic. 1: 4 4. 1838
Favonia glechomaefolia auct phur, non Garcke 1834; Mast. in Hook £ FL.
Brit. India 1: 330. 1874, pro parne.

Soffruticose, tomeniose shrobs with procumbent branches, Leaves
entire or 3-angular at apex, 1.5-7.5 ¥ 1.0-5.5 cm, ovate, cordate, acuminate
at the apex, serrate-crenste. Flowers 0.5-0.7 cm acress, axillary, solitary,
pale yellow. Mericarps 0.5-0.6 cm across, depressed globose, angular.
Seeds ¢. 0.3 cm across, glabrous.

FL & Fr. ; Almost throughout the vear.

Oceasionally found in wastelands and river-beds.

Selected specimens - Ajmer: Hapoy valley, Sharme 363 (DID); Jaipur,
Sambhar, Lal & Pary 34673 (LWG Jodhpur: Rilara, Singh 4426 {(BSIO):
Fali: Jawai river-bed, Sheny 1431 (BSJO).

7. Pavonia zeylamica (L) Cav. Diss. 3: 134, . 48 2. 1787, Mast in
Hook f. F1. Brit. India !: 331. 1874; Mahesh. llius. Fl. Delhi £, 28, 1966;
Raizady, Suppl. Duthie, Fl. Gangetic Plain 32, 1976, Hihiscus zevlanicus L.
Sp. P1. 697. 1753,

Much branched, glandular-pubescent undershrubs, Leaves 1-3 x 1.0
~2.5 ¢m, more or less roundish, cordate or truncate al base, usuaily 3 (o
3-lobed, dentate. Flowers axillary, solitary, pink or white. Mericarps 5,
Irigonous, wedge-shaped, rounded on the back. Seeds 2.5 mm long, brown,
with white, spirally curled hairs on the back and sides.

F1 : September - November; Fr. : October  December.

Common in open fieids and among hedges of gardens and felds,

Selected specimens . Ajmer: Todgarh, Dihie 4335 A (DD}, Churu:
Lodasar hills, Roy 2563 (BSJO); Dungarpur; Kanodiz 82116 (BSI);
Jodhpur: Baroi, Singh 4388 (BSJO); Tonk: Gounri village, Skery 1211
(BSJOY; Sirchi: Mt. Abu, Blarter 2207 (BLAT).
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9 SIDA L.

ta. Mericams 5:
Za. Mants with I-3, spiny streciuses af the base of petiokes.
Mericarps relicuiate, awned, 1. & spimosa

2b. [Mants withowt spiny structurcs af the base of petioles,
Meticarps stmooth, muricate:

3. Prostrate o0 trailing herbs covered with glandular hairs, 2. & condata
3b. Erect herbs or undershrubs covered with glandulsr
hudrs, 5. 5 mysorensis
1. Mericarps 6-12:
do hdarsarne nenally B_17 dshiesdt-
la, Mericarns venally 313, 1
%a. Mencams 2-awned, retrorsely Rawry, longer than
the calyx. 3. 8 cordifolia

5o, Mericarps 1-awned or unawned, if awned then
the awm oot retrorsely hairy and shorter than the
calyx. 6. 8§ rhombifolia

4b. Mericarps usually 6-8, indehiscent:
6a. Calyx B-10 mm long. Fruits complotely en-

cisd by the calyx. 8. 5, fagii
6b. Calyx 5-6 ot long, Fruits wever vonmnphetely
enclosad by the calyx:
1. Leaves downy om both sides. Flowers
white. 4. X avata

¥, Leaves gisbrous o0 bomm skles. Flowers
yelbow. . & acuig

1. Sida acuta Burm.f. F1. [nd. 147. 1768; emend K. Schum. Fl. Bros.
12; 326. 1891, Wighy, I, 1: ¢, 95. 1838; Duthie, Fl. Gangeuc Plain 1: 81,
1903, & carpinifolia non L. f, 1781; sensk Mast. io Hook f. F1. Brit. india 1:
323. 1874. "Bal” (Hind:).

Much branched undershrubs, Leavss 2-6 % 2-3 cm, lanceolate or
elliptic-lanceclate, base obtuse or roundish, apex acvie, margins regulariy
serrate.  Flowers solitary, axillary, pale vellow. Mencarps 3-6 (-8), 2-
awned, with a groove between awns. Seeds smooth, pubescent around the

hilum.

FIL - September - October; Fr. - Octoher November.

Rare, weed tn wastelands and neglected comers of gardens.

Selected specimens © Kot Atru, Singh 90610 (LWG); Siroh: Mt
Abu, Jain 60165 (BSI). Also reported from Alwar {(Vyas, 1967), Jaipur
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{Sharma, 1974), Sikar (Ratnum, $951) Nair & Maihotmn, 1961} and
Udaipur { Ramdeo, 1969).

? QH!I .I'Mi']‘l:lﬂl .I‘Hrurml"i nnrﬂnnm i Blairwian 14- 189 1
el Il oiuiinda J.'!' PV, 1AV,

Melochin cordate Burm f, F1. md 143. 1768. Sida veronicifolia Lam
Encycl. 1: 5. 1783; Duthie, F1. Gangetic Plain 1: 80. 1903. 5 humilis Cav.
Thss. 5 277, 0134 { 2. 1788, Must. 1n Hook F FL Brit. India |: 322, 1874,
incl, vars.

Prostrate or trailing herbs. Leaves 1-5 = 14 em, hroadly ovate-cordate
io suborbicular-cordate, acute to acumtnoate, serrate or crenulate-Gentate.

e e d , Fnpeviai]l ats e sk [T} EY WP, Ty |y
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3, dehiscent, thin-walled. Seeds ¢, 2. mm long, glabrous, brown,

FL & Fr. : Almost throoghout the yeas, but mostly after the rains.

Common in wastelands, particularly among biishes apd hedges.

Selected specimens - Banswara: Jua fall, Singh 3733 (BSJO); Jodhpur:
Osian, Singh 1249 (BSJO), Kota: Shahabad, Nautiyal 25379 (DD);

AL CTREY L

Sawaimadhopur: Ferma 1920 (BSA); Sirohi: Abu road, MeConn 150, 71
T AT
xum F | J..

3. Sida cordifolia L. Sp. Pi. 684. 1733; Mast. in Haok [. Fl. Brit. India
1. 324. 1874; Duihie, F. Gangetic Plain 1: 82. 1903. “Ba!" {Hindi}.

Erect undershrubs; branches mfﬂj,r vilious and deasely steilate-
pubescent alt over. leaves 2.5-7.0 » |4 om, ovate of ovate-oblong,
shallowly cordate, obtuse or sub-acute. Flowers axillary, veliow, upper
flowers nearly sessile and fasciculate towards the tip of the hranches torming
subspicate inftorescence. Mericarps 10; awns up ¢ 4 mm loag. Seeds
rigonous, glabrons except ar the hilum, brown or black.

F1 : September - November; Fr. - Ocicber - December.

Common 11 wastelands, particuiariy m xenc habitats,

| Y T . B, Dawmcisrawn: 1 momen coullanma Cronk 11T JOQ T
M .:.ch,nrwm DAIGWATA. LA3GTa \'I.I.I.IE'D, LJIZI'I-EFI AUEE QERRFLI,

Barmer: Samdan, Ras 66962 (BSIY; Jhalawar: Bijlive Bhadak, Verma 7456

[T ) F L & Rimlr R Ar mn e -

(BSI), Jodhpur: Ketu, Sing h 3193 (BSJO), Sawaimadhopur: Bavana,
Ghosh 46041 (LWG); Sikar: Stower C-33 (BSI); Tonk: Haji-ki-Kothi,
Shetty 1242 (BSTO).

4 Sids avoata Forsek F1 Aeovnt - Arah 124 I'T?'q Bhandsari F1_Ind.

AL & LAiRCER. B A R T + R VRS F e 14 W Wm— -y &

Desert 73. 1978. 5. grewioides Guii. & Pers, in Guill. 7 ol Fl. Seneg. Tent.
b 71, 1830; Mast. in Hook.E Fl. Brit. India 1: 323. 1874; Duthie, Fl.
Gangetic Plain 1: 81. 1903, “Dabi” (Hindi).
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Erect shrubs or uodershrubs; branches grey-tomentose with stellate
hairs. Leaves 2.5-5.0 1.04.5 cm, elbptic-oblong or oblang-ovate, obtuse
ar apex, crenate, Flowers axillary, solitary or geminate, yeilow. Mericarps
7-8, pearly glabrous, dorsally rugose; awns 2, very short. Seeds smooth,
cxcept at the hium, dark brown,

F1L : October - December; Fr. - November - January,

Commaon in fallow ficlds and pardens.

Selecied specimens © Alwar; Bala fon, Laf 34444 {L WG): Banswara;
Shergarh village, Singh 3088 (BSJO); Ganganagar: Nohar, Rey 5972
(BSJO); Jaisalmer: Pokaran, Join 40732 (BSA);, Nagaur: Merta road, Laf
34882 (LWG); Tonk: Ghati village, Panrder 4810 (BSJO); Sirohi: Abu
toad, McCann 25 (BLAT).

5. Sida mysorensis Wt. & Am, Prodr, 1: 59. 1834; Mast. in Hoolc f.
Fl. Brit. [ndia 1: 322. 1874, 8 glutinose Roxb. Fl. 1nd. 3: 172. 1832, non
Cayv. 1785.

Suberect berbs or undershrubs, covered with glutinous hairs. Leaves
3-7 % 3.5-3.0 cm, ovate-cordaie, acuminaie, base cuncate. Flowers axillary,
solitary or geminate, pale yellow, Mericarps 5-6, smooth, grey-puberulous,
awned.

FI : October - December;, £r. : November - January.

Rare, on hills.

Selecied specimens @ Thalawar: Aspawar, Verma 6911 (BSA); Siroh::

Ar Al Blagsr 11T AT AT
INER, & EbFLLy LAwarH? Sl Farf (AFRAEE .

6. Sida rhombifolia L. Sp. PL 684, 1753; emend Mast. in Hook f. Fl.
Bri. India 1. 323, 1874, Duthie, Fl. Gangetic Plain I 181, 1903,
Soorientalls Cav, Diss, 1: 21,0 12060 1, 1785,

Erect, much branched, glabrous or stellate hairy herbs. Leaves 3.5-
10.0 = 1-5 ¢cm. obovate-rounded to rhomboid, cuncate or rounded at the
base, acute to acuminate or obtuse ai apex. Flowers axllary, solitary,
vellow. Mericarps &-10, smooth; awns stellate hairy.

FL : August - Scptember, Fr. © September - October.

Common weed of wastelands and cultivated fields, particularly in the
east of Aravall.

Selected specimens ; Alwar: Kali Ghati watch tower, Sharma 3864
(RUBL); Bharatpur: Bhardwaja 12649 (LWG), Chittorgarh: Majumdar
12450 (BSA); Dungarpur; Ferma %6 {BSA); Jodhpur: Bhandar 225 (JAC),;
Kota: Majumdar 13251 (BSA); Sirohi: Mr. Abu, Ran 66555 (BSI).
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7. Sida spinosa L. Sp. Pl. 683, 1753; Mast. in Hook £. F1. Brit. India 1:
323. 1874, pro parte; Duthie, Fl, Gangetic Plain 1; 80, 1903; Mahesh. Tllus,
Fl, Delhi £ 23. 1966 “Kantiobal” (Hindi).

Erect, densely stellately pobescent undershrubs, Leaves 2.6 * 1.5-
3.0 cm, elliptic-oblong, lmnceolate or ovate, trupcate~cordate at base, obmse
of rounded at apex, margins crepate. Flowers fascicled in the axils of leaves,
white, Mericamps 5, more or less reticulate, pobescent. Seeds rounded at the
back, simooth, dark brown.

F1 : September - November; Fr. : October - January.

Common weed in neglected comers of gardens and wastelands.

Selected specimens : Banswara: Talwara village, Singh 4291 (BSJO);
Barmer: Gandhav, Sherty 2345 (BSJO); Bhilwara: Banars, Singh 6027

(BSJO); Churu: Shardarshaby, Koul 18537 (LWG); Kota: Lake, Wadhwa
& Praced D468 (BSA); Sirohi: Mt. Abu, MeCann 238 (BLAT)

e M AF pAfii’s & f.

Notes: 8 alba L. and 8. spinosa L. are distinct specics.

8. Sida Hagii Bhandari in Anpals Arvid Zone 16; 455, 1977 ef FL
Ind. Desert 74, 1978, S. pakistenica Abedin in Pak. Journ. Bok. 11: 54,
1979. “Bai” (Hindi).

Much branched, perennial undesshrubs, densely stellstely tomentose
all over. Leaves 1.5-3.0 x 1.0-1.5 cm, ovate-obloog t¢ obovate, rounded ot
truncate at apex, entire. Flowers axillary, sotitary, pale yellow, Mericarps
7-8, woody, prominently reticulated on the sides, strongly rugose on the
back. Seeds glabrous, black.

FL & Fr. : Aogusi - December,

Common in sandy soils, particularly in desertic condition.

Selected specimens ; Barmer; Mungaria, Bhandgri 1570 A (JACG;
Type); Jaisalmer: Devikot, Thwari 869 (BSJO); Jodhpur: Kaiiana, Shery B8
(BSJO), Massuria, Bhandari 33 (JAC); Jodhpur fort, Bhandari 58 (JAC).

10. THESPESLA SCOLAND. EX CORR. nom. cons.

Lesves entire, 2. T. populnea
Leaves palmately Hobed. 1. T, fampas

1. Thespesia lampas (Cav.} Daiz. & Gibs. Bombay Fl. 19. 1861; Mast.
in Hook.f. Fl. Brit. India 1; 345, 1874, Hibiscus lampas Cav. Diss. 3: 154t
56. £ 2. 1787. Thespesiq macrophylla auct plur., non Bl 1825%; Duthie, Fl.
Gangetic Plain 1; 93. 1903. "Ban-kapas™ (Hindi).
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Deciduous shrubs, 1.0-1.5 m tall. Leaves 7.5-15.0 cm leng, cordate or
truncate at bass, 3-tobed; lobes triangular, acuminate. Peduncles axillary, ¢,
10 c¢cm long, 3-flowersd. Flowers yellow. Capsules 2.5 cm long, oveid,
pointed, 4 1o 5-valved, pilose. Seeds glabrous.

FL - November - February; Fr. : February - April

Rare, in deciduous forests in the east of Aravalli and at My, Abp

Selected specimens : Baoswara; Punapathar, Singh 2928 (BSJO),
Kow: Shahabad, Simgh 74037 (LWG); Chittorgarh: Bansi, Majumdar
13361 (BSA). Also reported from Sirohi (Jain, 1962).

2. Thespesia popudnes (L.} Soland. & Corr. Ann. Mus. Herb. Paris 9:
200, 1. 8. £ 1. 1807; Wight, Ic. 1. ¢. 8. 1838; Mast. iz Hook f. Fl. Brit. India
1: 345, 1R74. Hihiveus populneus L. Sp. Pl 694. 1753,

Tall shrubs or smali trees, 45 m high. Leaves 8-13 x 7-11 co, hase
cordate, with small glands between the veins, acuminate, peltate-scaly
beneath. Flowers axillary, solitary and crowded towards the ead of
branches for u.|.i11|§ umjmuu, jﬁ}]ﬁﬁl‘ o pufl.'n Ei[_ﬁu.'u‘;:‘i Ehﬂ‘iﬁﬁ, S-valved, with
persistent calyx at the base,

M Oawober - December; Fr. - December - March.,

Commonly planted along roads; occasionally found in wastelands.

Selected specimens : Banswara: Daunpur, Singh 3731 (BSJO);
Bhilwara: Umed Sugur, Sirgh 5755 (BRJO); Kota: Atru, Singh 90987
{LW3); Palir Jakoda hills, Sherry 1428 (BSJQ),  Also reported from

Jhatawar (Majumdar, 1971) and Jodhpur (Sarup, 1954).

P1. URENAL.

Epicalyx linear-tanceclate, rilexed. 2. U lobare subsp.
Hhnuala

Epicalyx broad, trangular, scuie. 1. U5 It subsp.
lobaia

1, Urena lobata L. Sp. PL. 692. 1753; Mast. in Hook £, Fl, Brit. India 1:
329. 1874; Duthie, Fl. Gangetic Plain 1: 85. 1903; Mahesh. Blus. F1. Dellu £
27. 1966; Borssum in Blumea 14: 141. 1966.

subsp. lobata

Erect, perennial herbs or undershrubs. Leaves broadly ovaie-suberbi-
colar, subcordate at base, lower ones angular to lebed, upper ones sinoate-
lobed or eptire to serrate. Flowess solitary or ia clusters of 2-3 in the axils of
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Tpper most leaves, pinkish or reddish purple. Mericarps 0.8-1.0 cm across,
densely ciothed with hocked hairs.

FL ! September - November; Fr. : November - January.,

Common along roads in waste places and forest edges, particularly in
the NF. and §.E. Rajasthan.

Selected specimens ; Baoswara: Anand Sagar forest, Singh 3744
(BSJO); Sirohi: Mt Abu, Blager 17870, 18376, 18378 (BLAT). Also
reported from Bikaner (Joshi, 1956), Jodhpur (Sarup, 1954), Jaipur (Bajpat
& Verma, 1964) and S.E. Rajasthan {Majumdar, 1971).

2. subsp. simuata {L.) Borssum in Blumea i4: 142, 1966, U simvatg L.
Sp. PL. 692. §753; Mast. in Hookf. Fl. Brit. India 1; 329. {874, “Bachita™
{Hirdi}.

Very similar to subsp. lobata. but can be distinguished by the ligear-
lanceolate, flexible, reflexed, G.3-0.4 > §.1-0.15 cm epicalyx.

F1. : September - November; £r. - November - January,

Rare, in the forests, mostly in 5.E. Rajasthan.

Selected specimen - Kota: Kelwara, Singh 90662 (LWG).  Also
reported from Udaipur (Vyas, 1965; Ramdeo, 1969),

Ahthaea resea (L) Cav. Biennials. Leaves wavy, angled or lobed.
Flowers purple, 1ose, yellow or white. Schizocarps about 2 ¢cm in diam.
Seeds black. Native of Asia; rarcly cultivated in the gardens for
oroamental purposes.

Gossypium arboream L. "Kapas” (Hindiy Native of tropical and
subtropical regions of old warld; commoniy cuitivated during the rainy
5£8501.

Gossyplum barbadense L. - Commoniy known as “Egyptian Cotton™.
Native of Trepical South Americs; cultivated in Kota division in biack-
Cotton soils.

Gossypium herbaceum L. Commonly kaown as “Levant Cotton™.
Native of tropical and sub-tropical regions of old world; cultivated as a rainy
5¢as0n Ccrop in many parts of the state.
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Gossypium hirsatum L. - Commonly known as “American Cotton”.
Native of Central America; cultivated extensively in Ganpanagar and
Jhalawar districts of Rajasthan.

Hibiscus cannabinus L. - “Sun “ (Hindi) - Annuoal or perennial, prickly
herb& Caorolla large, spreading, vellow with crimson centre. Native of

j oy I VUL, al o _a____
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Hibiccus mustabilis L.  Shrubs or small rees. Flowers axillary,
solitary or in terminal ¢ogymbs, white. Native of China; commonly
coltivated in the gardens for orpamental purposes.

Hibiscus rosa-sinensis L.  “Gurhal” {(Hindi) Evergreen shrubs.
Flowers axilary, sobtary, pink, red or rose-colowred. Staminal tobe
exceeding the corotla. Native of China; commonly cultivated (n the gardens
frr arnamental pirposes.

Hihiscus sabdariffa L. - Erect, glabrous annnals. Brnctmlm adnate to

iha o1 el ol Wlobinra T "I“-.-._-.-...'I | S — | Asig PR, TS N |
LEL% Lﬁﬂ.l._'r'..'l. AJSILALO YLl . INAGEYE 01 l'l...'l,?l‘l...ﬂ.l Fg V1N .0y NNV I.ﬂ.' WLUEL ¥ AL

for the fleshy edible calyx.

Hibiscus schizopetalus {Mast) Hook f. (H rosa-sinensis var. sclizop
etalus Mast.) - Glabrous shrubs. Flowers axillery, solitary, drooping, red.
Petals deeply laciniate. Native of Africa; commonly cultivated in the

gardens for ornamental purposes.

Hibiscus syriscus L. Erect, glabrous shrubs. Flowers oficn double,
of many shades in pink or purple. Native of China and Japan; commanly
culovated in the gardens for ornamental purposes.

“ I rl.ﬁﬁ-iﬂu .n.n.k.-\._uu. ﬂ ------ “‘.‘ J‘-‘-ﬂlﬂu ‘m nﬂh-—l ;l‘
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pandurifarmiz DC)  "Gurha!” (Hindi) Shrubs with ovate or ovaie-
lanceolate and serrate leaves. Flowers axilary, solitary, red; petals not
spreading. Seeds remiform, Commonly culuvated in the gardens for
ornamental purposes.

24. BOMBACACEAE

(P.J. Parmar)
Trees, covered with siont, hard, conical prickles. Flowers in fasci-
ches. 2. Bombex

Troes, without prickles, Flowers salitary. 1. Adonsimia
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1. ADANSONIA L.

Adansonia digitats L. Sp. PL 1196, 1753; Mast. in Hook.f. F1. Brit.
India 1: 348 1874; Cooke, F1. Bombay 1: 119. 1901; Shab, Fl. Gujarat 1:
118. 1978,

Tall, deciduous trees, with smooth, grey bark. Leaflets sessile or
subsessile, 3-7 (-9), 2.5-12.0 X 1.2-5.0 cm, obovate-oblong or elliptic-
tblong, densely silky-brown hairy. Flowers 10-02 cm  across, pendulous.
Fruits 20-25 cm long, ellipsoidal, densely hairy, pale-brown.

FL : April May; Fr. : June - December.

Rare, perhaps planted in open forests and near habitations,

Selected Specimens : Ajmer; Mangliswas, Vaid 5302 (DD}, Chittor-
garb: Pratapgarh, Mafumdar 12280 (BSA).

1. BOMBAX L.

Bombax cedba L. Sp. P1. 511. 1753, pre perte; Robins in Taxon 10:
68, 160. i961. B. malabaricum D}C. Prodr. 1: 479, 1824; Mast. in Hook f.
FL Brit. India 1: 349. 1874; Duthie, Fl. Gangetic Plain |: 98. 1903,

Large, deciduous trees. Leaves crowded at the end of branches,
Peticlate, digitately 5 to 7-foliolate; leaflets 5-23 x 1.59.0 cm, ovate-
lanceolate or efiiptic-lanceclate, glabrous. Flowers crowded at the end of
leafiess  branches, crimson or ycllnwuh Capsules woody, minutely

o dete coacdbdlod Lo e
lm.l..lml-‘uluwu, ,r-—lrmrw

F1 : February - April; Fr. - March - Jupe,

Comemon in the deciducus and scrub forests.,

Selected specimens : Ganganagar. Lakhowali, Roy 5973 (BSJO)
Juisalmer: Barabagh, Shetty 4111 (BSJO); Thalawar: Sharma 646, 647
(RUBL); Pali: Gheneruo R.F., Shery 1592 (BSJO); Udaipur: Near Pali,
Kaul & Pariy 8495 (LWG).

12, Flowers unisexund or polygamon, Petals absent:
2a. Inflorescence covered with orange-red tomentum, Follicles

membranous, debviscing before ripening 2. Firwdang
2b. Inflorescence not covered with crunge-red comeatu, Fol-
bickes woody, dehiscing when mipe. 8. Srerculia

Ib. Flowers bisexugl, Petate present:
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3a. Herbs or yndershrubs. Anthers 5;
da Petals clawed, Siyle solitary, unbranched. Capsules

b ST g "
LVEIYEAE, LEILY lm

4k Poials not clawed. Styles 5 o0 5-fid Capeules 5-val

W
gs
E-

ved; cells mostly one (o many-seeded;
5a. Glabrous herbs. Flowers pink or white, Calyx-

rube truncute. with 5 small ieoth. & Melochla
5b. Tomentose undersirubs, Flowers orange-yellow,
Calyx-tube desply 3-partite. 5. Melhania
3b. Shrubs or trees. Anthers more than 5:
6a. Flowers white. 7. Prerospermum

6b. Flowers vellow, pink or red:
Ta. Staminodes present. Seeds not winged:
Ba. Ovary mised on s gynophore. Folli-

tles spirally twisted, 4, Helivierss

Eb. Ovary not maised on & gynophore.
Capsules nof spirally twisted 3. Guazuma
7b. Staminodes absent. Seeds winged. ). Enolacna

1. ERICLAENA DC.

Eovolucral bracis mulusect. Peduncles many - Qowered Sepak
lincar-lanceotate. Styles pubescent throughoutl Sugma 8 o 10-
lobed. Capaules tuberculate. 1. E hovkeriana

Involucral bracts entire or toothed, Peduncles | to 3-Bowered.
Sepals Linear-oblong. Stykes hairy at the lower portion onty. Sti-
gma S-lobed. Capsules nof tuberculate. 2. E. quinguelocyloris

1. Eriolaena hookeriana Wight & Acrn. Prodr. 1: 70. 1834; Mast. in
Hook.f. Fl. Brit. India 1: 370. 1874; Duthse, Fl. Gangetic Plain 1: 104, 1903,
“Buri" (Hindi).

Shrubs or small trees, young shoots stellately hairy. Leaves 3.5-15.0 cm
in diam., ovatecordale, crenate-dentate, acummate.  Flowers axillary,
vellow. Involucral bracts 3-5. Calyx spathaceous 1 bud. Capsules hard,
woody, ovate, $0-valved, with wrinkled epicarp, densely pubescent.

Fl & Fr.: March May.

Common in forests, particularly on the outliers of Aravalli.

Selected specimens : Banswara: Kotharia forest, Singh 3763 (BSJO);
Kota: Dam side road, Wadhwa 9433 (BSA). Udaipur: Sisa forest, Kanodia
82193 (BSI.
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2. Eriolaena quinquelocularis Wight, Ic. 3(21 7. 1. 882 1844-45;
Mast. in Hookt F1 Brin Indw |- 371 1874 Cooke. Fi Bombay | 132
§901.

Small wrees, young paris sicllately hairy, Leaves ¢ 10 % 15 i,
Orbicular, cordate, coarsely crenate-serrate. acuminate. Involucral bracis 2
little distant from the fMowers. caducous. Capsules 2.0-3.5 cm lomg, woody.
peinted, S-celled, 5 to 10-valved, usually silky-vitlous al the inper angles.
Seeds many, falcately curved, wings papery.

FL & Fr.; July October.

Rarg, in ihe foresis, pariculariy on ihe hills,

Selected specimen : Udaipur: Dabok, Kanodia 223 (BSI).

2. FIRMIANA MARRIL

F‘i’ smiana salneaka fun\rh"\ B. Br. in Rennat & Rrown, PL Jav, Rar.

AiEassniiy wAhFEVERPR | Euifail ) Eu. ZsE. L seaaillnd 2 ALFE LY P LAy

235. 1844: Kostermans in Reinwardtia 5: 386. 1961, Sterculia colorata
Roxb. PI. Cor. 1: 26. 1. 25. 1795; Mast. in Hook [, FL. Brit. India 1 359,
1874; Duthie, Fl. Gangetic Plain 1; 101, 1903,

Frees, up 1o 15 m high. Leaves 15-20 % 15-20 cm, crowded at the end

of branches, roundish or renifm-m cordate, 3 to 5-lobed; lobes triangular,

Hi‘!ll‘hlnaln Dt TCln mamialar  end IMalar 1_” [ANME [FRprap S Ay P
TS, ERUTC., COWErs Ao Faids, Nea, Lacu'rﬂ. i-a W ONE, [l ]

tianguiar, acute, stellately tomentose cutside and heardad inside.  Anthers
tnany, yellow. Styles 5. Follicles 2.5-4.0 cm long. deep-orange. Seeds
usually 2, ovoid, smooth, pale pinkish.

FL : February May; Fr. - March - June,

Common, in dry decidunus Turests. particularly on Aranalle
L U D Lo e, ¥ CRET T 0T WA M 0, TT Ao e
'JI:FIELTEH- .!Ijh‘_‘.'LH"I"IB'I"I.} L'JILUII.I ﬂ'll.-u -l"'ll.-'l-i ndir FoLs LYY )y Vkalpudl

Dﬂ:@arh. Fermea 297 (BSA}Y.

3, GLaAZUMA MILL.

Guazuma plmifolia 1am. Encycl, 3: 52. 1789, E:;'.I_'-}rn-; in Ann Miss
Bot. Gard. 51: 103. 1. 7. 1964. Theobroma guazuma L. Sp. P1. 782, 1753,
Cuazuma tomeniosa Xunth in HB. & K. Nov. Gen. Sp. Fl. 5: 320, 1823;
Mast. in Hook.f. F1. Brit. India 1: 375, 1874,

Deciduous trees. 4-8 m high; bark brown. Leaves 7-15 ¥ 3.5-6.5 cm,

Ovate-cblong. serrate, hairy. Fiowen in wallary, pedonculale cymes,

'l'llI'IlTlE’n Dﬂln1r! writh 3 B hogbhfoem anpendaoss ot the anex, I'_'!lﬁl:lllﬁ up 14}
BT WL L1, g T ApENGAges ol e afs Lynct il e

1.5 cm long, ohlemg, woody, tnberculate or bearing bhform appendages.
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FL & Fr. ; October - February.

Probably a native of West [ndies: occasionally seen 1n scrub vegelation
al the foot of hills.

Selected specimens  Apner. Kewl & Parry 8474 (LWE); Jaipur
Maharaja college. Sharma 1620 (RUBL), Jhalawar. Sharma 684, 706

(RUBL}, Singh 83725 {LWG). Also reported from Pilani (Majumdar,
1969),

Helicteres isora L. Sp. PL 963, 1753; Wight, Te. 1: 1 180, 1839, Masl.
i Hookf. Fl. Brit. India | 365. 1874; Duthie, Fl. Gangetic Plain 1 102
1903, “Marer phati” (Hindi).

Shrubs or small trees. Leaves 618 = 4-15 cm, bifariouns, broadly ovate
10 orbacular, crenate-serrate.  Flowers sohtary or in few-flowered axillary
cymes, red.  Corolla 2-lipped, glandular within, clawed. Anther-cells
divaricate. Capsules 5-7 cm long, woody, beaked. Seeds anpular, wrinkled.

F‘I .-E- FI" . alll'l'l [T~ - Mﬂl?ﬂmhﬂf

Fi & Fr.. August - November.
Common in the forests, particularly on hill slopes.
Selecied specimens © Ajmer: Todgarh, Lourie 4539 (DD, Banswara:
Puna Pathar forest, Singh 2235 (BSJO); Bharatpur: Bund Baratha,
Bharadwaj 6567 (LWG), Chitturgarh Bansi, Ferma 174] (BSA)Y, Kota:

[ JL..__ [iAST ST Mc S ARy a-1-1 FET AT PR
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6339 (BLAT).

3. MELHANIA FORSSK.

la. Involucral Bracts reoifortn, enlarged it e frwits, Seeds stooth. 1. M. deshamii
I'b. lovoluwrzl bracts ovale, not entarged in (he fruits Seeds tuber-

culate;

24, Peduncles mosily axillary, Bracts longer than the sepals:
3a. Bracts wilh recurved margins. 4. M. hamiitoniann
3b. Bracts withowi recurved margins, 5. M magnifolia

2b. Peduncles tarmingi. Bracts equal or shorier than the sepals:

4a. Leaves more than 8 = & cm; petioles mose thin 4 cm
iong. Stipules more than 5 mm long. 3 M. futteyporensis var. major

dh. Leaves less than 5 » 3 cm, petioles less than 2 cm
long. Stipules less than 1 mm loog. 2. M. fusteyporensis var.
Suteyparensis
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1. Melhania denhamii R. Br. in Denham & Clapp. Trav. App. 232,
1826, Mast. in Hook.. F1. Brit. [ndia 1: 373. 1874,

Suffruticose, stellately tomentose herbs. Leaves 2.0-5.5 % 1.0-3.0 cm,
ovate-oblong or elliptic, crenate-serrate, S-nerved. Peduncles axillary, with
orange-vellow flowers. Involucral bracts 3, upto 1.5-1.75 cm broad,
membranous, accrescent.  Capsules subglobose, densely stellately villous.
Seeds 1-2 in each cell, angled.

FI & Fr. ; September - November.

Mostly found on sand dunes of Rajasthan desert.

Selected specimens : Barmer: Gadra road, Jain 40290 (BSIY;
Dhorimanna, Shetty 2323, 2309 (BSJOY; Jaisalmer: Loharki, Blatter 7287,
72%0, 7292 (RLAT): Jodhpur: Shergarh, Singh 4336 (BSFO).

2. Melhania futteyporensis Munro ¢x Mast. in Hook.f. FL Brit. India
1:373, 1874; Duthie, Fl. Gangetic Plain 1: 106. 1903. M. tomentasa Stocks

¢x Mast. in Hook f. fc. 1: 373, 1874.

var. futteyporensis

Coarsely pubescent shrubs, upto | m tall. Leaves ¢ 5.5 % 3.0 cm,
oblong, cordate, crenate-serrate, acute or acuminate. Flowers in termunal,
few-flowered cymes, yellow or pale orange. Involucral bracis 3, oblong-
lanceolate. Capsules oblong or subglobose, villous, shorter than the sepals.
Seeds angled, muriculate.

FI & Fr. : August - October.

Commeon in wastelands, forests and on the hill-slopes.

Selected specimens : Aimer. Nand, Jein 49602 {BSI); Banswara:
Loharia forest, Simgh 3014 {BSJO); Barmer: Meva nagar R.F., Sheny 2256
(BSJO); Bhilwara: Parvatipur, Singh 6593 (BSJOY; Sirohi: Mt. Abu, Blatier
17923, 17925 (BLAT); Kota: Singk 74717 (LWG); Tonk: Toda Rai Singh
R.F., Pandey 4839 (BSJO).

3. vaz. major (Blatt. & Hallb,) Santapau in Joorn. Bomb. Nat. Hist.
Soc. 56: 278. 1959. M. romeniosa Stocks ex Mast. var. major Blatt. & Hallb.
i Sourn, Bomb, Nat. Hist. Soc. 26: 228, 1918 {Sphaim. “malor”).

Cineren-tomentose, branched herbs. Leaves, petio'es and stipules
much longer than in var. futfeyporensis.

FL & Fr. : October - November.

Occasional, found on sand-dunes and hills in rocky habitats.

Sefected specimens : Barmer: Blanter 7286, 7296 (BLAT); Chittorgarh:
Rawat Bhata dam, Ferma 1833 (BSA), Jodhpur: Bhandari 723 (JAC),
Kota: Kishanganj, Verma 717 (BSA).
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4, Melhania hamdlioniana Wall. Pl Asiat. Rar. 1: 69. 1. 77. 183,
Mast. in Hook.f. Fl. Brit. India §: 372. 1874, Duthie, Fl. Gangetic Plain 1:
106, 1903,

Shicubs, with cano-lomentose, spreading branches. Leaves 3.5-7.0 em

In‘nn ovate b nlruln.‘u.ﬂmninln ornte to asrmianta cRrrale mnu.r.nrn !Iﬂllﬂ'll.l’
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Corolla longer than the sepals. Capsules ovoid, shorter than the calyx,
villous. Seeds many, oblong.

FL & Fr.: August - September.

Found in forests, particularly on hill-slopes.

Selected specimens © Ajmer: Todgarh, Lowrie 4332 {DD); Barmer:
Tandon Acc. No. 118967 (DD); Jaipur: Ramgark, Sharmma 1340 (RUBL).

5. Melhania magnifolis Blatt. & Hallb, in Journ. Bomb. Nat, Hist.
Soc. 26: 288, 1918,

Suffruticose, stellately tomentese undershruds. Leaves 6.5-12.0 % 3.5-
5.0 cm, ovaie-oblong, cordawe or rounded at base, obtuse or rarely acute,
crenate-dentate.  Flowers on 4-3 cm long peduncles, orange-yvellow.
Capsules ¢. 1.5 ¢m in diam., subgiobose, densely tomentose, with persistent
calyx. Seeds angular, brown,

FL & Fr. ; Angust - December.

Occasional, found ie rocky habitats.

Selected specimens : Jndhpu: Bhandari 219, 1639 (JAC), Blatter 1280
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6. MELOCHIA L.

hia aswrsbhamlfallia T ©a D1 TS 1'153 hdnst 3o Heasti- F H 'Il.-h-
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India |: 374, 1874; Duthie, Fl. Gangetic Plain 1: 107, 1903; Robyns in Ann.
Miss. Bot. Gard. 51: 83, 1964; Mzhesh. [llus. F1. Dedhi £, 30, 1966.

Annuyal herhs, 30-70 cm high. Leaves 2.0-B.5 = 1.5-55 cm, ovate-
oblong, serrate. Flowers densely crowded in terminal and axillary clusters.
Involucral bracts lancecliate-subulate. Calyx-lobes triangular, acute, ciliate,
Capsules c. 0.5 ¢m in diam., globose, hispid, 5-celled. Seeds many, angular,
stnootk, mottied.

F1 & Fr : Augnst - October

Common in open wet habitats and as an undergrowth in the foresis.

Selected specimens : Banswara; Shergarh jorest, Singh 3177 (BSJO);
Bhilwara: Parvatipur, Singh 6572 {BSJO); Bharatpur: Bharadwai 6568,
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8619 (LWG); Dungarpur: Ratanpur, Kanodia 82006 (BSI); Thalawar:
Sharmg 97, 195 (RUBL).

7. PTEROSPERMUM SCHRES. nom. COMNS.

Plerospermum acerlfolium Willd. Sp. Pl 3: 729. 180); Mast. in
Hook £, FL. Brit. ludia 1: 368, 1874; Duthie, Fl. Gaagetic Plaiz 1: 103. 1903,
Trees, upto 15 m high, with ashy-grey bark; younger parts clothed with
floccose pubescence. Leaves 20-30 cm in diam., bifarious, orbicular, peltate,
sinuately lobed, glabrous above, grf,-y-mmenmse beneath. Flowers fascicled,

1 1 boaihoas T A1
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tellately hairy outside. Capsyles Iﬁ—lﬂ cm long,

Compressed.

FL & Fr. : March - August,

Rare, in the forests. Occasionally planted i the gardens for their
showy and fragrant flowers.

Selected specimens : Jhalawar: Verma 3300 (BSA), Kota: Sharma
Acc. No. 12000 (RUBL).

B. STERCULIA L.

In. Leaves simple, entire 2. 8 guitalg
b, Leaves digitate or pzimacaly [nhed
28. Leaves palmaiely lobed. Follicles downy or with sunging
hairs:
3a. Pagicles erect. Follicles with sharp stinging hairs, 1 5 wrens
3b. Panicles drooping. Fotlicles without stinging hairs. 4, 5 villoga
2b. Leaves digitate. Follicles nearly glabrows, |. 5 foerida

1. Sterculia foetida L. Sp. Fi. 1008, 1753; Wight, [c. 1: 1. 181, 1839,
Mast. in Hook.f. F!. Brit. India 1+ 354. 1874,
Tall trees; bark whitish, flaking ofl. Leaves crowded at the end of the

- o am m

branches: leafless suhsessile, 59, 10-15 x 3.5-5.0 cm, oblong-lanceolaie,
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[d
12.5%m long, boat-shaped, L;_d, woody, bright red. Seeds many, c.
2.0 ot long, ovoid-oblong, the b k at the base having a small, yeliow
Caruncie,
FL : March - June; Fr. : July - September.

ii’
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Rare, in the foresis; perhaps planted.
Selecied specimen : Ajmer: Jain 49701 (BSI).

2. Sterculia gurtata Roxb. ex DC. Prodr. }: 482, 1824; Wight, Ic,
2{2) 6. 1LA87. 1841; Mast. in Hook.f FL. Brit. India 1: 355, 1874,

Tall trees; bark cracked; young shoots clothed with stellate hairs.
Leaves 12-20 - 7.5-10.5 cm, ovate-oblong, acate or acwminate, rounded or
subceidate, Stipules ensiform.  Flowers in fascicles of threes, yellow with
purple s «4s, Follicles 1-5, ¢. 7.5 cm long, obovoid, deep crange—colourad.

Seeds oblong.
FL ; Janpary - March; Fr. : May  July.
Rare, found on the Aravalli and its outliers.
Selected specimens © Sirohi; Mt Abu, Blatter 6387 {BLAT); Jamad

forest near Nandore, Kanodia 88393 {BSI).

3. Sterculia urens Roxb. Pl Cor. 1: 25t 24 1795: Mast. in Hook.f.
Fl. Brit. India 1: 355. 1874; Duthie, Fl. Ganpetic Plain 1: 100. IEH}S.

Soft woody trees, with slippery, papery bark. Leaves crowded at the
end of branches, 20-30 cm in diam., omentose beneath; lobes 5, base
cordate, caudate-acuminate at apex. Flowers yellow to crljvew}reﬂnw
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Seeds 3-6, oblong, black or dark brown.

£L & Fr. : December - Apnl.

Common at the top of the hills in mixed dry deciduous forests.

Selected specimens : Ajmer: Todgarh, Lourie 4538 (DD); Banswara:
Loharia forest, Singh 4245 {BSJO};, Kota: Jain 28724 (BS1); Pali: Paras
Ram Mahadev B.F., Pandey 4178 (BS30)}; Siroh:: Mt. Abu, Blarer 6355
{BLAT); Sawaimadhopur: Parker 6155 (DD).

4. Sterculia villosa Roxb. ex DC. Prodr. 1: 483. 1324, Mast in
Hook.f. Fl. Brit. India 1: 355. 1874; Duthie, F1. Gangetic Flain 1: 100. 1903.

Medium-sized trees; bark pale grey or brown;, younger branches
downy-tomentose. Leaves 2540 cm in diam., lobes acuminate, base
cordate.  Flowers yellow with pink tinge. Follicles ¢ 5, 3-6 cm long,
oblong, spreading, rusty-villous. Seeds chiong, smooth, black.

Fi & Fr. : December - April.

Found in dry deciducus forasts at high elevations.
Sefected SPeCIMEns T'lnpnnmur JAYV 29346 (BS]); Kota: Jain 28903

Tt _— -



FLORA O] RAJASTHAN 143

(BSI); Sawaimadhopur: Jain 18697, V8841 (BSI); Udaipur: Cheeka ghat,
Framawai 168 (LWG).

9. WALTHERIA L.

Waltheria indica L. Sp. PL. 673. 1753, exel sya. Hort. Chff., pro parte,
guoad deserip et spec.; Mast. in Hook [, Fl. Brit. India 1: 374, 1874: Duthie,
Fl. Gangetic Plain 1: 107. 1903; Robyns in Ann. Miss. Bot. Gard. 51 74,
1964. W americana L. Sp. Pl. 673, 1753, W, angustifolia L. Syst. Nat. ed,
10. 1140. 1759.

Wﬂod}r hetts or undershrubs, clothed with white tomentum. Leaves
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sessile, axillary and terminal clusters, vellow. Calyx 5-lobed, cam

na -
iG-ribbed. Capsules, obovoid, pilose at the top. Seeds ovate, g] rous,
black,

F & Fr. ; August - November.

Common in wastelands, dry thickets and open forests.

Selected specimens : Banswara: Lasara village, Singh 3618 (BSJO),
Bhilwara: Meja dam, Singh 6598 (BSJO); Barmer: Haldeshawar, Tiwarf
1177 (BSJO); Yhalawar: Lotiajil, Wadhwa 5466 (BSA); Sirehi: Mt. Aby,
Blatter 6330, 6326 (BLAT);, Sawaimadhopur: Bavana, Ghosh 46056
(LWG,

CULTIVATED SPECIES

Dombeya ascutangula Cav. Shrubs or trees, 2-3 m high. Leaves
8-15% 7-11 em, broadly ovate-cordate, often 3-angled, crenate-dentate,
tomentose. Flowers in axillary and terniinal, peadulous cymes. Native of
Mauritius; commonly cultivated in the gardens for ornamental purposes.

26, TILIACEAE
(V. Singh)
1o Fruits spiny or brsly- 3. Triim/fetta
ih. Fruits nejiher ¢ spiny tor bristy:
2a. Preals glandulsr a1 the base. Fruit & drape, indehiscent. 2. Girewia
2b. Petals eglandular. Fruit a capsule, dehisceol 1. Corchorus

1. CORCHORUS L.

la. Capsules globose; beak absent. 2, . rapsularis
L. Capsules tlongsle; beak presenl.



Ja. Capsules G-anpled, three of the angles winged, Sramers

VS or mare, 1. C. aestuans
3b. Capsules cylindnic, neither angled nor winged. Sta-
means 10} 6. irddans
2b. Beak straight. entire:
du, Cupsules 5-vatved, [(-ribbed. 5. olisorins
4b. Capsules 3 to d-valved, ovlindric or 3 w d-angled,
nol nbbed:
3a. Capeuies more than 3 om ong, aculeate, 7. C. milocularis

3h. Capsules maximum uplc 3 ot long, glabrous o
hairy. nof aculeate:
fa. Petiole longer of equad to the blade. Capsules

glabrous, 4, €. depressuy
i, Petiole shorior o the blade. Capsulcs hairy:

7a Capeaies solitary. 8. O wrinifoling

Th. Capsules in fascicles, &. {7 faerirednric

|. Corchorus aesiugns L. Syst. Mat. ed. 14, 1079, 175%; Mahesh. 1llnos.

F1. Dellu £ 35, 1960, C acuigngudus aiect. non Forssk, 1775, Lam. Encycl.
2104, 1786; Whght, Te 3(1): 1,1, 730, 1844, Mast. in Hook . FL. Brit, India
1: 398, 1874; Duthie, Fl. Gangetic Plain ): 121, 1903 "“Hade-ka-khat'
(Hinds).

Glabrous, annusl herbs, 40-75 cm high. Leaves 3.9 % 1.5-5.0 cm,
ovate or ovate-lanceolate, serrate, the lower semmatores prodoced into
filifarm appendages. Flowers 2-3 together in leaf-opposed fascicles, yollow,
Stamens 8-10. Capsules 20.35 em lomg, cybmdrie, 3-celled, f-angled,
3 angles broadly winged. Seeds truncate, dark-brown.

FL & Fr. : August - October.

Commen weed in wastelands and coltivated felds.

Selected specimens : Banswara: Lasara, Singh 3625 (BRJO), Jaisalmer:
Amar Sagar, Wadhwa 5181 (BSA); Kota: Shobabad, Maiumdar 13217
{RSAY: Pali; Rundia, Shetyy 1R854 (BS10); Tonk: Banas river, Sheiry 1234

(BSJO).

2. Corchorus capsuleris L. Sp. P 529. 1753; Mast. in Hook.f. Fl. Brit.
ndia 1: 397. 1874; Duthie, F1. Gangetic Plain 1: {19, 1202,

[ 1144 1] A R ARy F s ApmEEa Aw | ol ¥

Erect, glabrous, annual herbs, upto 1 m high. Leaves 6-10 x 2,0-
1.5 cm, ovate-lanceolate, serrate, basal serratvres produced into Aliform





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































