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FOREWORD

“Diversity ot living orpanism” was first used by Alexander von Humboldt in IR0, but the real
imporlance of biodiversity and its global concems gained momcnium only wller the historic Rio Conference
in 1992 wherein Worldwide importance of blodiversity and it’s conservation and protection were highlighted.
For conserving and protecting the biotu and ecosyslems in-siu. cortain areas have been set aside in many
countries throughout the World. Protected areas in India have existed as “Abhayankars™ or “Forest Reserves”
[rom the very early times. Presently, Nutionat Parks, Biosphere Reserves or Wildlife Sanciuaries serve this
putpose. Today, there has been a network of 89 Nationa! Parks, 489 Wildlite Sanctaries and 13 Biosphere
Eeserves in Tndia. Desert National Park is one such entity wherein conservation of natural genetic wealth
including their wild relatives as well as rare, threutened and endemic biota und their ccosystemn and h'hital;
are required 1o he pregserved in totalit }. The exigencies of lifc in this frugile ecosystem of the ‘Thar, which
ndleed has resulied in the sclection of it's hiodiversity by adaptation and survival, needs thurough study about
the structuce and {unciioning since it is not only largesi in arca (3162 sq. k), but forms a utigue coltural,
demographical and geographical region of our countty. Tt order 1 properly tmplement the conscrvarion
strategies and utilize the (reasure of bidresources, there has been a great necessily of invenlorisation and
documentation of flora and fauna and their relationship o the ccosystem and with one-another, In the ahsence
of such information, the management of protected areax can not produce desired results due to faulty planning

and execution,

The present bovk on Biodiversity of Desert National Park has filled this vital gap as it contuins entire
biodiversitical information viz. physical and chemical nature of soil and water, climatie conditions, geology
ﬂnd lupngraph:, socio-ecunomic aspects of inhabitants, besideys flora and fauna. The florgl dnemtv which
cnergy, has been deseriber in details, providing keyy for identificatio . COITECL

ﬂumunclature tocal names, dmgnusnc dﬁsmpmﬂbs ﬂw]ﬂh}’- phytogecgraphical aspects to undersumd migﬁiliﬂﬂ

ﬂ'

Park. Apain, besides documenting the Tdundl diversity of the Park, the authors have ulso made an attempt to
Mustrate the interaction between flora and fauna and their interdependency, which has resulted in a food-web
throwing light on flow of encrgy. The threatened flora and fauna, causes of threars and conservation aspects
have found special attention in the hook, This comprehensive, profusely illustrated compendium will be of
immense valug for Park managers for conservation and sustainable utilization of bioresourees. It will alse
provide scientific leadership to foresters, environmentalisls, conservationists, policy makers and planners tor

Planning and implementation of field activities.

I congralulaze Dr. V. Singh amd Monika "?mgh who have spared no pains in prowiding thoroush

il tio ol th ccosystem for our nalional imterest, particularly when the ecolozical seegars
totmation ol tais ||-.11=1u;, (MRELL L siem I : wilell e SCOIORICHD scemano

in thix region iy fast changing due
an invpluable refuse for hiota driwn tir the verg

o escalating h uman population 1o the past lew decades. Since DNP iy

F avtimois -

¢ of extinchon due 1o habitat loss, the infornation so
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presented in this volume will, it s hoped, keep pace with modern concept of bodiversity and it's immediale
sy well us fulure sustainable use and survival. This will alse help in evolving sirategics to inlegrate consceryilion
und development {or socio-economic and environmental ccasons (or the benelit and ophilt of the local

population.
25" February, 2006 (M. M. Bhandarn}
Jodhpur. Rajasthan Emeritos Professor of

Descrt Taxenomy,
1o M. Wyas Tniversity,
Jodhpur (Rajasthan)




PREFACE

It iy well realized that due to both naturat and unnatural Tactors, the biological resources of the eurlh
are under varying degree of threat. During last two decades, there has heen a greater consciousness shout (he
threats to the binlogical diversily and it is widely realized that the loss of biodiversity has great environmental
and economic impact. An environment rich in biclogical diversity offers the broadest areay of options for
sustainable economic activity, Tor sustaining human welfare and for adapling to change. India’s strategies for
conservation and sustainable utilization of biodiversity comprise providing special status and protection fo
biodiversity rich areas by declaring them as National Parks, Wildlife Sanctuaries, Biosphere Reserves,
Ecologically fragile and sensitive areas, etc. Tn Rajasthan, four National Parks and twenty two Wildlife
Sanctuaries have been established for the conservation of bioresources. Desert National Park is one of them
and it was potified on 8% May, 1987 lo conserve the peculiar desertic ecological and biological resources.
Unfortunately, the biological wealth contained in the [ragile ecosystem of Degert National Park has not heen
wmventorised and documented so far, As such, the planning and management of the Park have greatly suffered,

In the present work, the floval and faunal diversity have been doeurnented andg analysed. The fiur of
the Park comprises 245 species of higher plants belonging to 148 genera and 52 families. For casy determination
of taxa, keys have been provided frum the rank of family o infra-specific level, Nomenclature has been up-
dated along with important synonyms relevant to the flora of India and Rujasthan in particular. Short disgnostic
description, based on personal observations, has been provided along with phenological and ec alogical data
tor each species and infra-specific tana, Local names in Marwari (Rajasthani) dialect have been given to make

the work nsable at grass-root level,

Besides taxonomic information, the traditional knowledge of the inkabitants of Park tefarding varous
uses of plants, including medicinzl, has also been documented to determine the economic potential of the
Park. The phytogeographical assessment of the flora has been done to understand the strength of varions
phytogeographical elements and also their rovtes of migration. Biological specirum of the flora  has becn
analysed to determine the phyto-climate of the arca. The factors posing threat to biodiversity have been
discussed and threatened taxa have been identified and categorized as per IUCN criteria, The wild relatives
of crop plants have also been identified to determine the genetic potentiality of the Park fer the improvement
of crop/cultivated specics. The endemic  taxa  which  throw  light on  the cenires of speciation have
been documented. Some conservation and management strategics have also been offered for in-site conservation

in DNP. based on personal experiences,

The faunal wealth of Desert National Park has been documenied with the help of Zoologica) Sury oy
of India, Jodhpur and published literature. Aboul 270 species, belonging to 200 genera and 98 familios, have
been enumerated. The fauna has been classified up wr infra-specific level, Valid voological names have been
adopred and their local as well us Fnglish names have been provided. To understand the relationship and
dependency of fauna on flora, ebservations on the behaviour of animals were taken. particularly for food und
shelter, Ag u result of which, o could be possible 10 classity the fauna based on feeding habits viz, camivorous,
nsectiverous, seavenger. herbivorous. cte, About 83 spovies of plants were recorded which are velished by
wikl fauna in the Park. Agaein, about 37 species of plams have been identilied which cither provide direct
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shelter ur sheluwr ocadion based on living beliaviow of animals, A Tood web has been diawn 1o detenning
the flow of energy in the Park. Besides identification of threatened fauna and their categorization as per [IUCN
criteria, rhe factors responsibie for the threat have also been tdenrified and discussed.

Besides providing geographical Jocation of the Park. the topography, geology and soils, water resourees
and chmane date for rainfall, lemperatuare, relative homidity, wind, ete, which deermine and control the
btologieal composition of un area, have been discussed. Up-lo-date relevam literature has been reviewed. In
the light of satellite vegetuton map, the gmund rL&h[:, of bodiversity has been assessed and presented. A
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presenl siudy.

It is hoped that work will be pseful to environmentalists. botanists, researchers. wildlife managers,
poticy makers, oo

The authors are thankfol to the Director, Botanical Survey of India, Kolkata for consiant encouragement
and facilities provided during the course of present smdy. Thanks are also extended to the Ministry of
Environment and Forgsts, New Deihi for the financial asststance provided for the present study. Br. Q. H.
Bagrt, ex Additional Director and Dr. N, $. Rathore. Toint Birector, Zoological Survey of India. Jodhpur
desesve special thanks for their betp and coilaboration during field and laboratory studies without which it
would have not been possible for ns to achicve the goal. The avthors are also grateful to the authorities of
Desert National Park Tor their co-operation and Facilities provided during the ficldwork.

Directar, State Remotie Sensimg Application Centre. Jodhpur deserves sincere thanks lor providing
vitluuble remote sensing data on the Park, Dircctorate of Agricolture, Government of Rajasthan, Jaipur for
providing chmatic data and authorities of Seil Survey Division, Depantment of Agriculture, Udaipur for
analyzing our water and soil samples taken from the Park.

Thanks are also extended 1o the scientists and stail’ of Bolanival Survey of India, Jodhpur for thel help
and sugpestions, especially Shri. B J. Parmar, Deputy Direcior, S, Khiv Ram, Fieldman and Shr Ratan
Singh Purchit, Artist. Mr. A, K. Shrivastava and Ms. Anita Bana (IRFs) also deserve thanks for their help
in vanoos ways. Ms, Kinke Sharma, who camed out the computer work, deserves special thanks, The
Publication section of the Botanical Survey of India is also thanked for promplly publishing this work.
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V. University, Jodhpur renowned Indian L:lcwrt taxonomist, for reviewing the present work and writing
fureword [ur (he buok. The aothors would welcome any suggestion from s readers hat may be valoalile in

the Future improvement of this book,
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V. SINGH & MONIKA SINGH (2006

1. Barren sand-dunes in Miajlar arca.

2. Barren sand-dunes in Sam area.

Plate-1. Topography — Barren sand-dunes.
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I. Barren shifting sand-dunes with stabilized ones in the back near Sam,

gl

2. Subilized sand-dune near Bernisiyala.

Plate-2. Topography — Stabilized sand-dunes.

BOTAMICAL SURVEY OF INDIA



V. SINGH & MONIKA SINGH (2006)

1. Prosopis cineraria (L.) Druce tree in the center and growth of Calotropis
procera (AiL) R. Br. in the back near Antia.

7 Growth of Calorropis procera (Ait.) R. Br. near Sam.

Plate-3. Topography - Sandy plains.
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|. Acacia semegal (L.) Willd. and browsed stumps of
Lepradenia pyrotechnica (Forssk.) Decne. near Miajlar,

2. Clumps of Euphorbia cadweifolia Haines on rock outcrop near Sipla

Plate-4. Topography - Sandy plains and rock outcrop.
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1. Gravelly plain with exposed rock outcrop near Mathuo-ki-Basti occupied
by Prosopis juliffora (Sw.) DC,

2. Dense community of Lasiurus scindicus Henr. with scaiiered
Capparis decidua (Forssk.) Edgew. trees in gravelly plain.

Plate-5. Topography — Gravel and rocky areas.
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INTRODUCTION

Biodiversity refers o total variability within all organisms and ccological complexes within which it
exists. Thus, biodiversity 15 a total variety of the life en the carth ot gene, species and ecosystem levels, I
15 dynamic al all the three levels: the genetic composition of species changes overtime in TESPONSE 10 naniral
and human induced selection pressures; the occwrrence and relative abundance of species in ceological
communities change as a result of ecological and physical factors; and ecosystem strongly responds 1o
externz! dynamics and internal pressures. The hiodiversity conslitules resources upon which familics.
communities, nations and future generations depend. 1t makes substantial contributions to the development
of agriculture, medicing, indostry ete. Many species constitute the foundation of conumunities welfare in rural
arcas by providing food, fodder, medicine, fucl, fibers, dye, gum, resin etc. Besidus this, some specics have
becn foond useflul in stabilization of climatic ‘and edaphic characters of biomes. As such, it is difficult to
determine the total economic value of the full range of goods and services that biodiversity provides.

Ve Fovmuordioe s Riclivreronl Tyoseciir O RTY o i oo Tomaren 1m0 Toeeem  TOMF woliode oo . iae @
SANRT L OTIVETIDN N SUanmiols SAVOIRRY st s, Ap A8 S0 I8 SATRING U0 sUne, 1972, wnich was ratiiied
T Tevcdia o e yary TR 1A aarh narty cnmbre af the Cranvoeniingg khoe ibgs scazmemaa s L7150, 0o
Oy andid oh DCOrUAry 157, 1007, Salh palty COUIRY OF L€ Lonvenion Oos ind responsibility o conserve,
ractora amd cncbuinahls ee the hanlooruea] divarcity within e oo dicbbonn fes Mo l8 07 sl B
TECIOIS ARG SULLAIDEINY JEe ANe Drtidguzd, QIVETsLY UMD W5 JUmRLCHCH Wy il e noman necds, rﬂT

conservation and wise management of biological wealth, there has been a nccessity 1o have correct apd
reliable knowledge about the living and non-living components of biodiversity through invenlorisation,
documentation and monitoring of the components.

India is one of the twelve mega-biodiversity centers of the Warld. It's strategies for ir-site conservation
and sustainable utilization of bioresources comprise providing special status and protection to hiodiversity
rich areas by declaring them a8 National Parks, Wildlite Sanctuaries, Biosphere Reserves, .etc. As such.
network of protected areas has been created in the country through 89 National Parks, 489 Wildlite Sﬂnctuan o
and 13 Biosphere Reserves.

Rajasthan is the largest Statc of India. having an arca of 3,42.239 sq. km, [orming castern eXtremity
of great arid and semi-arid belt of the World. In this Stale. 4 National Parks (including DNP) and 22 Wikdlife
Sanctuaries have been notificd for the conservation of bioresources, More than 50 % part of Rajasthan Stare
comes under desertic qone, called “Great Tndian Desest™ The {]r‘-at Indian Desert or the Thar Desert is the
-3 million sy, kin beiween 22°30° N and 32°05"
N and 68%05 E and 7545 E in india and Pakista s populous desert of the World and earlicr
fnown as “Thar Parker Desent™ based on the name of a districi ui" Sind Provinee, now in Pakistan, In India,
il extends over 2,85,680 sq. km. of which Rajasthan covers 1,96,130 sy, km. Gujaral 62,180 sq. km, Pumgab
and Haryana 27,350 sq. km. The edaphic and climatic conditons of Indian Descrt, spreading over several
States, are almost identical, except Rann of Kutchh. As such, (o conserve the biodiversity of saline tract,
“Wild Ass Wildlife Sanctuary™ has been established in Kulehh to protect flora and fauna. Another protected
area “Jessore Sloth Bear Wildlife Sanctuary™ has been notified in nonhern Gujarat at Banaskantha disuict,
the arca which provides meeting ground for saline and real desertic elements. The desertic zones falling
within the jurisdicbon of Punjab and Haryana Stiles are mostly under culiivation. As such, Rajasthan is the
main custodian of desertic environment, The aumerous Tite-forms — both flotal and faunal, that have adapied

casiern limir of the Sdehara-Ar alvan descrt and extends over
e
1

=
=
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themselves o survive and multiply under the harsh habivar and climatic conditions in the desen. constitute
tvaluable stocks of rare germplasm which are too valuable from the biological point of view. The desert
being o fragile ecosystem, it's tfurther denudation and deterioration s Tikely to remove forever one of (he
World's most engaging cnvironments.

During recent years many developmental activities have raken place in the desert. The northern part off
Eajasthan desert 13 under Indicy Gandhi Canal, southern part is likely to be the conunand arca of the Namada
Imigation Project and the famous bulge of Jaisalmer is under defence establishment, as well as onder the
command of canal system. As such, there is no other sizeable arca left for estublishing a conscrvation unit
i the desert. Morcover, enormous increase in human and animal population and various socio-economic
developiments in the present age have been fastly depleting the natueal resources of the region. The whole
desert ecosystenm is, ths, in danger of detenoration inte a vast wasteland and (ypical biodiversity and
inviluible stock of rare germplasm are on the verge of extinction.

Ecalizing the alarminy detererating conditions of desert ecosyslem and it's biotic and abiobic components.
a4 heginning was made in 1980 by notifying a Desert Wildlife Sanctuary on 4% Angust under Wildlifi
Protection Act 1972 to proserve desert ecosystermn, flora and fauna. Again on 8" May 1981, the State Governmoent
of Rajasthan notified this area as Desent National Park. But, unfortunately nothing could go Turther towards
the planning and management of the Park, Tn 1988, a proposal was sobmitted o the Ministry of Fnvironmoenl
and Forests, Government of India, New Delhi to declare the Desert MNational Park with an area of 3,162 sq.
km as a Biosphere Reserve 1o keep pristine conditions Tarther unmolesied and restore it's orginal statos Lo
serve as a bench mark model of the desert us it onve existed over a vast temitory. A project document way
prepared by Ministry of Environment & Forests, but unfortunately, this propoesal also could not be materizlized
so far and is under consideration in the Ministry of Environment and Forests, Govt. of India, New Deihi.

Presently, about 3,162 sg. km area which was earlier under Desent Wildlife Sanctuary, has been muarked
physically on the site as Desert National Park and is under the control of Deputy Director {DFO}, State Forest
Diepattment. In official records of State Forest Department and in the literatre (scientific, technical and
sociological) the area enjoys the pame as National Park. Some workers have even called 1t as Biosphere
Reserve (Mecna, 20000, However, in absence of well drawn policics and legal bindings, the condinons have
deteriorated rapidly in the Desert National Park. In fact. this protected area presently does nat fulfill even the
hasic requirernents Llid down under Wildlife Protection Act, 1972 for Wildlife Sanctuaries, Narional Parks
and Binsphere Reserves. Although it enjoys the name of National Park, but could nor get the conservation
stutus of even a Sanctuary, 1l now. Some examples are :

* 37 villages and several Dhanis ane sitvated within the Park, baving 18,618 human and 38429 livestock
population.

* Land has not been acquired from the landlords because of lack of funds w pay as compensation (WP
Act 1972, sect, 24 (1) 26).

. Under Rajasthan Land Revenue Act 1956, the landiords have been given (ull “Khatedan™ rights on 19"
November, 1998, under which they may wsc the land for restdential or commercial purpeses with due
rermission: they also may sale or transfer it o other parly (WLE Act, 1972, sect. 200, mimng bis been
permittcd withoutl the use of cxplosives (WLP Act 1972, sect. 19-23).

- Fencing has been dong here and there in limited area only.

BOAAMICAL SURVEY OF MLHA
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. Plying of awo-vehicles and tourist activities are frequent in buffer zone.
. Agmiculture cropping s heing done, though in hnited area

- Graring and harvesting of grass for fodder is penmissible. nof only for the residents of the 1k, bu
atsny for surrpunding villapes sitvated outside the jurisdiction of 1he ark.

Further, proposal for construction of a leeder canal from Mohangarh o0 Gadra rogd passing through
IINP is under active consideration of State GGovernment ot Rajasthan. Wildlife Depariment, Govt. of India,
Ministry of Environment and Forests has agreed to pennuit Oil and Natural Gas Corporation Tid, for sury Cy
of ¢il and pas in DNI" ares, ai the cost of Rupees 5 Crores which would be wtiliced for the development of
the Park (Rajasthan Patrika News. 8% Scptember, 20023,

The ambignity in the status of this protected area and it's rapid deterioration, officially asx well as
unofficially, is due to lack of information on the valuable biodiversity it stores. Canscquently, there have heen
lactimae in policy making and delay in decision taking for implementation of lawy laid down under Wildlife
Protection Act 1972, As such, the presenr study was undertaken to provide physical and factual informaton
about the plant and animal resourees of Desert Natonal Park, their relatonship and efiect of anthropogenic
aclivities om the whole ccosystemn. Such study is inevitable in order @ have a sound ecological development
of the desert ecosystern of the Parlk,

JCSTIFICATION AND OBJECTIVES

Sinee several plants and animals wre vanishing from many regions of the World, there has been an
negent necd for detailed account of all plants and, animals befure some distutbing faciors atfect the valughle
biological weaith of natural ecosystems, In DNP, the exploitation of plant resources for timber, food, fodder,
firewood, gum, resin etc and overgrazing are main biotic activities operating with adverse climatic and
edaphic conditions, As such, the [ota and fawna of the Nalional Park s under great threu, The defepees
activities and poaching and hunting of wildlife have further deteriorated the fragile ecosystem of the Park,
Therefore, it is ingvitable, in order to have a sound ecological development of the desert ecosystermn of the
Park, first (o identify 1U’s plant and animal resources, secoudly to study the relationship of the flora and fauna
with each other and willi abiotic components and thirdly to study the effects of anthropogenic activitics on
the whole ecusysic,

Dresait cousysiem has allnue ists and ecolog isls yince lomg back and voluminaus
literature is available on Lhe floral components of desert as a whole (Bhandari, 1978, |990; Shetty & Singh,
1987, 1991, 1993), Bul, unfortunatcly. as a protecied area, DNP could not get due consideration; even basic
information required for the management of a prowcted area is not ver available sbout the arcu of gredt
hiological interest, The only notable works are those of Pandey (1984) and Pundey et wi t1983) whercin
preliminary efforts have been made towards the listing of planly growing in the Park area. A fow vears back,
& project docutnent “Thar Biosphere Reserve™ was alse published {prepared by Sankhala ef of., 1988) by the
Ministry of Environmert and Forests, Govt. of India. New Txeihi, Recently, Meena (20000 has made an offort
o compile different aspects about DNF. Besides these, thore has been no synthesized information about actual
flotal and faunal components and their inter-relationship in DN The abiotic components which determine
the biotic structure of an ecosystem have also not been analysed. Lack of adequate information has adversely
affected plunning and management of the Park,. leading to present position. -

E-OTF\NICAL SURVEY OF INDHA,
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In the present work. all the issoes relaied 1o the conservation of biodiversity and management of the

Park lave heen taken infto account @ save the biological wealth from havoes and threws, The importint
aspects of study include .

Rotanical suevey of Descrt Matonal Park for 3 years o difforent scasons, collection of horbariom
spectmiens and identitication.

Inventorisation of the flora of Desert National Fark and it™s documentation.

Providing means of identification to the florl components from family to infra-specific level through
keys, diagnostic descriptions, ilusirations and photographs.

Standardizatton of nomencluture of plants according o the ICEN, along with local names.
Determination of depleting plan species and their categornization as per IUCN standards.

Derermination of the factors responsible for the depletion of plant and animal species and strategies for
the conservauon of species and habitat,

Determination of bioperspective value of the Park area, incloding wild germplasm which has relatinnship
with domestic crops.

Determination of phyto
- P

Preparation of vegetation map of the Park area.

Inventorisation of faunal components ot the Park with the help of Zoological Survey of India

Determination of inter-dependency between flota and fauna in the Park and impact on each other,
through personal obscrvations and available literature.

Assessment of impact of conservation measurgs on the flora and fauna sinee iL's establishment based
on comparative studies with unprotected areas.

It is hoped that the outcome of this stody will be a valuable docoiment for @

I

I¥.

Y1

VI

the development of conservation plans and strategies and practices (e cnsure survival of umgue
biodiversity resources in the Park.

developing and strengthening effective mechanism for biodiversity conservation both within and outside
the National Park.

the restoration of degraded ccosystem and recovery of endangered species and wild relatives of crop
planits.

the protection and chcouragement of traditional knowledge about the uses of biolopical resources that
arc compatible with conservation or sustainahle use requirement.

the formulation of eco-friendly, educationat and public awareness programmes for dumestic and foreign
visitors in relation to conscrvation of the nature and natural resources.

understanding of food chain and flow of energy in the Park and determining the causes of threats, with
respect to the flora and fauna.

providing supporting information which will be helpful in determining the status of this protected areq
as National Park or Biosphere Reseive.

BOTAMICAL SURVEY CF INDIA
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GEOGRAPHICAL POSITION AND TOPOGRAPHY

Stretching over 3162 sq. ki, partly in Jaisalmer (1900 sq. km) and partly in Burmer (1262 sq. km)
districts, Dosent Navional Park is situated between 25947 N ow 26%46' N and between 7P 15 E 1o 70°45' E
The altitude of the arca ranges between I8l m near Daw village and 289 m near Sam. It is 45 km from
Jaisalmer and 120 km from Barmer towns in approach. The area is bounded by Jaisalmer-Sam uxis in north,
Gadra roud-Barmer rail track in the south, Gadra-Harsam road in the east and the international hoondary with
Pakistan in the west. The westetn boundary has been shified 20 km eastwards from intemational boundary
from defence point of view. The nortwm boundary of the Park starts from Kilometer stone no, 34 an
Tuisulmer-Dhanana read, passes through village Sam atong the JTaisulmer-Dhanang road. The westem boundary
runs from Sam along Sam-Lunar track up w bifiurcation for Meghwalon-ki-Dhani, passcs through h’iiﬂjiair
village of Jaisalmer district and Sundra village of Barmer district. The southern hrc:-umiﬂry starts from Sundra
village, passes through Medosar, Harsani and Singhdar villages of Bariver district on Sheo-Gadra road, The
castern boundary starts frem Kilometer stone No. 63 on Sheo-Gadra road to villages Khijar und Girab in
Barmer district and again through Antia, Khuri, Jamara and Kumhar Kotha villages w Kanod village of
Jaisalmer district (Map-1). Desert National Park forms only one per cent of the total arid region, housing a
varicty of unique gpecies of flora and tanna of the desert. This is the area which has nataral lundscape,
original vegetation, different landforms and traditional land use, low population density and suitable for an
effective copservation unir

‘The idea behind the establishment of DNP originated becanse presently the northern part of Rajasthan
desert 15 under Indira Gandhi Canal, southemn part is likely to be the command area of Narmada Irri Eration
Project and the famous bulge of Jaisalmer is under the defence establishment as well as under the command
ared of the canal systemm, The result is that there is hardly any other sizeable area lefl for establishing a
conservaton unit o save unigue flora and fauna confined to fragile desert CCOsY SR,

The area falling within the jurisdiction of DNP s laryely sandy with shifting sand-dungs, semi-s
sund-dunes, stabilized sand-dunes (Plate-2) and imer-dunal flat lands. The pavements {Jocally called Magry
or gravelly lands), rocky hills and plateau are few, mainly confined 1o the northermn part except fow outerops
in the center (Plate-4 & 5}. The one-third southem part of the Park is duny upland (Plate-13, with sandy
undulating piains (Plate-3) between Girab and Turvi in south-east and near Satto in north-western part. The
central part of the DNP is also dominated by duny wupland, with scattered patches of sandy undulating pluins
and rock outcrops between Hatar and Antia viliages. The Jand slopes towards the south and norh-w nd

{Map-2 & 3}

The Blown sand, dee 1w aerodynamic processes and biotic interferences, [orms shifting sand-dunes {.¢.

al’[(‘,‘:[' SDme I_[i]'IE; T_[I,t_'.'l," L[Id!]gt.'- l.lll.rl.l |.-"-.J"il|.l'l"| w1 b]llil J.l‘.l'lll [T |.|‘l.i.1.1..1:- o ﬁIlULI'I_Lr l\ﬁar b,-j_n] Mun ﬂﬂd ]"I-'Tlalldr
these types of dunes are common (Plate-1}. Most of the duncs are soon inhabited by pioncer dune hixinye
P]a"[s IIHE HE‘W{J J”’p’“:r“:{_ ﬁ._l ﬁf{}l!uﬂ b]:.I'LJ.| CMI-II-{EJUH-M-FII }.-"UJ'I-K!J'I"H."!{{{".J, I._E:'ﬂ.r_ﬂrua b.l'_}p i l__,J_pf'ru'{ dfkian”?fl 'ETC
Ieuultmg in established sand-dunes. The nler-dunal depressions most ¥ ungmate by wind depletion and by

sty Tha online 1ot Lhandc Seaniboa

doed up beds of '-‘,.E;nullcu deser! streatns, Tho saline flat lands arc VUTY limuited. There i W PENTHENENT Wwaker
spurce. However, seasonal sircams, locally called ‘Neffhas’ are found with imited catchment aress. Bu, they
alsv soun dry out due to alluvia) sutfocation und excessive evaporation. Durdng rainy scason, the limie flow
of wuler is ofien locked by the focal inhabitants in DNP in ‘Khadeens™ and ‘Nadis® tor cultivation amd
drinking purposes respectively. The area looks like # huge sand seq with few shrubs and herbs and

limited tree specics. It is amazing that a few showers. when 1l fucelves, twro il inlo a green carpet and zood

pasture land,

BOTAMKZ AL SURYEY OF INDIA



RATASTHAN

267

4y

26°
o

Map- 1. Desert Nutiona! Park kes map,

BOTARICAL SURVEY OF INDLS



VOSINGIH & MONIK A SINGH (2N
2

i | ! |

iz
| Sclale | N
p 0 5 10 ks A

26° s
FZﬁ_‘ : o o ﬁ —
EE"‘-:

K11

Uty )
26° ) or Q INDEX
15 ! Gravelly and Rocky Upland |

/R \ ' Sandy Undulating Plain

Tuny Upland
(Intensity of Dunes - BO%)

N Gun Upland
1S5 (Intensity of Dunea - BO-B0%)

E Cuny Upland
{Intansity of Dunes - 40-80%)

—

70° l 3n° o° f 457

_l

Map-2. Desert National Park — orography

ACITANICAL SURVEY OF MDA



b BIODIVERSITY OF DESERT NATIONAL PARK. RAJASTHAN

- 0 5 10 kms A

lh i
45’

26°
3

26°

15°

26°

1)

0 ‘ 3y TO0° r 45

Map-3. Desert National Park - sand-dunes
distnbution pattern., reporduced from Remote Sensing map

BOTANKCAL SURVEY OF INDNA



¥ OSINGH & MONIA SINGH (2006} 9

Geology

The desert area was submerged onder sea during the Jurassic, Crotaceous and Focene ages. Mowas uplifted
probably sometimes in the upper Tertiary. It was during late Pleistocene after the last phase of glacition that
the desertic conditions were set in. Small outerops of Jursssic rocks corprising limesione, sandstone and
shale are found in the midst of desert sand and alluvivm. Marine deposition resumed in the Eocene period
before a climatic accident resuited in the desert. Blanford (1X877) has studied the peology of Indian desert in
rather details.

The peological formations in Desert National Park are identical to rest part of desert, but in major part,
the rocks are covercd with wind blown sand. In the nonhem part of the Park, the sandstone formations are
cxposed in the form of rack outerop which gradually thins out in eastern and southern directions. The similar
ﬁi.‘.rl.’ji":’ll’.uu formativns miay Beosoen it b contmad part here and there pear Khaa, Koda and Phuiia \'J“dgt]\
The sandstoncs are of feldspathic and ferruginous natare. The limestones and shales overlained by desert
soil and ailuvium are scattered in the centrai-eastern part of the Park between Kharia and Singhdar. Recenly,
Geological Suwrvey of India has also identified huge deposits of Lmestone in the northern part of the Park
ncar Sam. The central and southern most parts of the Park ace mostly duny upland. with scattered sandy

. T R o -pa
LELTLERRERI N Plallls.

Sails

The soil forms a definite abiotic substrate for plant growth and development. It is the main source tor almost

all the cssenvial clements t plants, found in the form of cxtraordinary complex chemieal mixture of differemnt

mincrals and orgunic substances, During present study, six soil samples were collected from Sam {5-13,

Sudasari (8-2), Berisiyala (5-3), Migjlar (5-4 & 5-5) and Girab {S &) and physico-chemical structore, paricle
e it wmam e 'I.-..J-L'I G

[_ll"’ql_]'l_Dlll[UIl Ifl "‘ri}]l."ﬁ lllUI".'l'ilr"E LUUL'E"L UIIU walcr I
Division, Deptl, of Agnculture, Udaipur.

vipacity of sulls werc studied at Soil Survey

T

Table-1. Distribution pattern of sand, clay and silt in Desert soils {in percentage).

Sample No. Silt Clay Sand
-1 1.8 1.0 952
5.2 i6 i.1 L
5.3 1.8 L1 &5l
5.4 1.9 1.4 34 &
5.5 2 1) 2.0 24,0
5.6 2.0 25 935

‘The stedy revealed (hat the dominate soil of the Park is light-textured tvpical Desert s0il, comnstituicd
with fine sand {93 5-95.8%), clay (1-2.3%) and silt (1.6-2%), see tlable-1. The chemical analvsis  table-2)
revealed that amounts of orranic mater and other mmeral nutrients are very low,

BOTAMICAL SURYEY OF IMCha
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Table -2. Chemical analysiz of Desert soils {in percentage).

Sample No.  pH EC % OO % P % Ca % K % Na %o N
§-1 .25 1,32 i 0.Mm3 ngs 0.0075 0.009 (L08R
5-2 .34 (131 .08 001y {3.40 {1006 (0.008 0.009
5-3 .41 .30 017 0025 {87 {1009 0.008 0011
S-4 8.15 0.34 004 0.022 0.58 {.008 0.007 0.0038
8-3 8.25 0.31 0.21 0.018 (.87 0.008 0.009 0.010
S-6 7.87 0.34 0.07 0.020 0.36 0.012 {.008 0.009

The organic carbon (OC) varics from 0.04 to 0.21 per cent, Phosphowus (P) 0.015 w0 0L025 per cent,
Calcium {(Ca) .85 to (.9 per cent, Potassium (K) 0006 to U012 per cent, Sodium (Nay (0007 to O.009 per
cenl and Nitrogen (N} in the formm of nitrates 0.008 10 3,011 por cenl, Among heavy melals, Manzanese and
Copper arc below critical linat, However, Zinc and lron are adequate in the soil. Further, the moisture content
{(table-3) is very low in upper layer of soil up to 10 cm depth; it vares from 0L01 to 00 E per cent. However,
between 13-30 cm depth, the moisture content varies between 4.8 to 5.02 per cent. The water holding capacity
of Desert soils is very low, varying from 20 to 23 per cent. Due to porous, loose and sandy texture, the
percolation rate is rather high, The Desent scils of the Park are light brown in ¢coleur and have low biological
activity, They are alkaling in naturc as pH values vary from 7.87 to 841 (table-2), The electric conductivity
{EC} varies from 0.3 1o (.34 (table-2). These soil types are prone to wind erosion and considered mediun

v e rovalatar 'I"nr {111-1:\.] -:v:nqnfng

(LT RNEAE \lHulll: f LT

Table —3. Moisture content and water hoiding capacity of the Desert soils {in percentuge).

Sample No. Moisture Content Water Holding Capacity
&= 0] %% (=10 cm) 225
4.8 % (153-30 cmy)

5-2 0.01 % (0-10 ¢ 235
502 % (15-30 cmj

53 00HE % (0-10 cm) 2%
4090 % {1530 cm)

5-4 001 % 0-10 cm) 2R
480 % (15-30 cm)

8-5 (12 4 (0-10 cm} 230
502 6 (15-30 cm)

5-6 G071 & [{0-10 cm) )AL

4.0 % (15-30 cm)

BOTAMICAL SURVEY OF IMDIA
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Ancther soil type found in the Park is Grey-Brown Desert soil. It is saline in nature and distnbuted in
paiches in northern and central parts of the Park. It is suitable for sustaining healthy halophytic components,
like species of Cheropodivm. Fagonia, Haloxylon, Tamarix et

WATER RESOURCES

Water is the most precious natral resonrce of the sarth. All the hiological activities of living World
are controlled by water. Due o low rainfall, DNP faces scarcity of surface water. There are no perennial
tivers, permanent ponds, elc in Desctt Naoonal Park, [ring rainy season, the water accumilates in several
low-lying areas temporarily, called ‘Khadeens” and “Nadis” and is vsed for cultivation und deinking purposcs
respectively.

Table-4. Physico-chemical properties of rain water stored in ponds, tanks, cte.

Sample | pH EC Cation mg/lt, Anion mlt 1—‘

Na, [ mhbo/em | Na |(:a_3+_?ﬂg*+| K- |HCO™ T CI 5071 SAR
S-1 | 728 031 10 ‘ 25 024 | 25 1o 024 © 089
52 | 745 0.33 : Lo 28 005 20 |0 0.65 089
53 | 780 24 LIS 20 036 2.5 1.0 00 074
S4 |78 | 030 | 133 l 3.0 018 30 1.5 003 LIS
S5 ' 7.35 0.25 LS | 25 018 | 20 10 002 | 1.1

During present study, five water samples were collected from ponds in ditferent places vie. Sipia (8-
1), Mathuo-ki-basti (5-2). Tejuraon (8 3), Bandery (5-4) and Singhdar (5-5) and analyrzed ar Soil Survey
Liivision. ul..pu. of nE.m.m'u.im:. Ud?ﬂP“:" The study reveuled that pIl vatugc of sivied riin water of ponds
varies between 7.28 to 7.85, indicating salinity. The clectrical conductivity (EC) varics from 0.24 10 039, The
Calcium catons (Ca™) and Magnesium cations (Mg™) vary from 2-3 mg/t and ol Potassium (K*) from (. [5-
(.36 mg/ll. However, Sadiutn {(INu*} is better represented as cations vary from 1-1.35 mg/lt (table-4). Further,
high concenttation ol Bicarbonate ions {H(‘D Ty was revorled (2-3 mgdln) in comparison to Chlorides (CI)
(1-1.5 mg/t) and Sulphates (507 (0.1-0.65 mgll). The Sodium Abserption Rate [SAR) varics from (.76
w115 and Residual Sodivm Carbonate {RSC) was found negligible (table-4). Thus, the chermnical propertics
of rain water of ponds reflect brackish or saline pature, rich in Chlorides and Bicarhonaes, neithor wid

¢nough for cultivation not for drinking.

The olher source of water in the Park is ground water, but water table is very deep, varying from 50
o 100 n. General guality ol ground water is highly saline or brackish, The higher T.13.8. (1000 per miltion)
i ground water can causc many discuscs in man al livestock in the Naticnul Park. The permissible limi

of T.O.S. v 30 ppm in drioking waler &s determined by World Health Organization. As such, the grownd

walcr is not suitable for drinking. However, inhabitants use it fur irtgation. Thﬂj’ feteh water from deep wills
with Lhe help of camels and donkeys. The water table trends in ground water potential arcas have rellectegd

depletion in ground water levels in last i0 years, which varies trom .55 m 1o 4.0 m in the Park. The

BOTAMICAL SURVEY QF INDIA
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villagers store rain water in tanks, called “Tonkas™ in the campus of their houses for drinking and other
domestic purposcs.

CLIMATE

The climate is typically arid. Pramanik & Ghose {1952a, 1952h) have defined arid regions in India as
an arca having a rawmfall of 25 vm or less and a mean anneal dicmal tfemperatpre of 327 C or more.
Thornthwaite aridity iadex [or the area 1s B4, The climale of DNP is characterized by extreme dryness of ar
L&, very low hamidiy, large extremes of temperature and fitful and ematic rainfail, The south-wesl monsaon
brings rainy season from the end of Juse to September, followed by winter season from QOolober 0 mid of
March and summer season [tom March to June.

Rainfall

The entire and zone, however, fonms a typical belt of low rainfall, but it is further erratic and very low in
DN Most of the time, the area faces severe scarcity of water, re*sulﬁﬁg in famine. Desert Nationol Park,

lovated in the extreme western part of the Stute is heyond the full force of hoth the south west monsoon rlsing
froam the Arabiss Sea and south-east monsoon from the Hay of %angu!. The reasons for low rmnfall are (1)
aren comes within anticyclonic circulation, (i1} presence of larpe scale dust in the air and (iil) dry subsiding
Table-5. Twelve yeurs rainfall data of Desert National Park
Year Rainfall in mm
June-Sep. Ocr.-fan. Feb.-May Total Normal % Devigtion
90-91 1.3 7.0 2.8 811 185.5 -53.10
91-52 124.5 1.8 248 151.1 183.5 -1692
92-93 2114 12.5 4.3 2186 185.5 232
93-94 3ol 0.0 14.0 3157 185.5 (2.5
94-95 1820 (.0 914} 2730 1855 472
L3-96 2835 238 439 355.0 1855 o214
o7 i40.5 o 485 Fsi () 1835 P49
G798 970 330 12.0 148.0 1835 -20.22
4840 208.0 2810 1190 4451 1835 130.54
Q9-20KK) 249.0 4.0 0.0 233.0 I183.5 3639
2000-01 145.0 .0 0.0 145.0 185.5 -21.83
200102 165.0 6.0 2.6 173.6 185.5 -6.41
Average 194,54 1045 30 23359 I185.5 27.0

{Source ¢ Meteorological Depariment, Jaipur}

A perusal of table-5 revealed that average annual rainfall for last twelve years s 23550 mm, which
18 higher than normal (1835 mm) as estunated by Meteorological Department (or und arcas of Indian desert

ROTAME AL SURVEY OF INDA
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Pramanik & Ghose (1952a, [952b) have, however, defined ardity up to the areas receivin
i !

rainfall Movoovar gamdor the labtar delmitica [TIWE Dalle im0 oard zomes
famial, MOTOoVeL Unuer oo tler Oouimition. LHNE Ians Iin ooand 2ol

scale plantations, conservation of flora and sustainable developmental activives have notably produced positive
etfect on the climate of desert arca during recent years. Ag such, estimation of normal annual rmnfall (1855
mm} needs to be enhunced 1o average annual cainfull of 250 mm a5 proposed by Pramanik & Ghose (19525,
1952b). In DNP, the maxinum precipitation wakes place during June w September (194,54 mm-average
annual} and minimum (during October (o January (10,45 mm-averuge annual). This penod may be considered
driest in which about 33.33 per cent of 12 vears received 1o raintall doring these months. The months of
February (o May receive showers with an average annual vainfull of 30,06 mm. On an average., there ure 15-
20t rainy days in DNP. The rains play » vital role in maintaining the biodiversity of DNE. As such. frequency
and density of fora and fauna aex very minch related Lo (he oocurrenee of rams and differ in differenl years
accordimgly.

Temperature

A characteristic featre of the Thar desert is the great fluctualions in temperature, with cold winters and very
hot summers, Desert National Park is located in extreme descrtic area. as such, faces more extreme climatic
conditions. In winters, the temperature falls at some places up to ihe freczing point. On the other hand, heal
in swmmers is very intense and scorching, and sometimes mercury ooes up to 489

A perusil of table-6 revealed that mean monthly maximum ternperature begins o rise rapidly from
aboul the middle of March (33.2°C) and rises gradually to the maximum in May (44.67CY and June (40.8°C).
May is the hottest month in the Park when day's lemperature someliime gocs up o about 48°C, particubarly
in association with hot waves. called "Loo™ During rainy season, from the end of June or beginning of Inly,
the maximum temperature falls down to 35°C-36°C and remains alimoest consianl up o September.
I[ is interesting to record same tange of mean monthly muximum temperamre in the month of Cetober, which

, however, classifled as winter monil due o quile low minimwm temperawe (22.2°C) in companison w
rainy months, The real winter season starts from November te Februury. In the month of Movember,
PR, R

the maximum temperature siaris Lallieg (317°C) and gradeatly fabls down o 25.6°C during Tanuary, which is
the coldest month of the year. Again in February, fise in mereury (28.4°C) srans, gradually leading (o

SLUMTNETS.

Table-6. Mcan monthly temperaiure (°C) 1in the Desert Natonal Park for 10 years from 1993

Month Jan. Feb. Mar  Apr. May Jun. Jul  Aug  Sept. Oct. Nov. Dec.
Mar. Temp. 256 284 332 319 446 408 364 353 360 361 31 263
Min, Femp. 78 08 172 222 258 233 264 295 246 22 141 82

{Suurce ; Metcorological Depirtment, fapur)

n momthly minimum Y IEmparane 1% almost similar to masormom ten

b il PR I
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Decembar and January monis

PRSI P

are experienced sometimes dutin

March (17.2°C) onwards up (

Fon i
L

_n
=
4]
=
[

owest minimum len'npf.ralure belween 7.85C 10 8.2°C. A fuw foggy days
. b
L

Ej'n'_'b ooenldack rnnr'll]"li Maring Tehmase rl"u"n"- 15 varyr il

hese coldast muy iharing nary, y

september, there has been @ gradual ncrease in toinperature and MCreuiy

Lo 1)

ROTANICAL SURVEY OF INDIA



BIODIVERSITY OF DESERT NATIONAL PARK, RAJASTHAN

[}
a0l -
—— Maximum
—&— [Ainfmum
40 A
Ty
X
& 30 . 3
n
g
20 1
£
=
1ﬂ T .___,_,.——'w 'h...
D T T F F T T T T T T T T 1
vl = o -3 + [ [ f P
c g 5 5 8 g 2 2 3 I 3 8
3 2 o - = s = [S a £ E
& 5 = 3 < 3 g %
- & e o & D
th = O

Diagram-1. Fluctugtions in mean monthly maximum and minimum emperatures (°C).
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the bepinning of winter months.
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January 15 the coldest month when the mean daily temperaiure (max.) is aboul 25°C and mean daily
femperature (min.) is about 7°C. The western distarbances passing across narth india in the cold season affect
the urea and then it experiences cold waves and the minimum temperature sometimes goes down to freezing
point and frost oceurs. On account of the dryness of the atmpsphere, clear sky and sandy nature of soils. there
iy o rapid radiation of heat from the eanh soon after sunset, with the resnlr, the temperaniee is considerably
lowered at night.

Relative humidity

As a result of high temperature, low rainfall and evaporation Far exceeding precipitation, there is hude
moisiure and humidity in the air. Data revealed that Relative hemidity is minimum during March (o June i.e.
summer months and maximum dunng monseon months viz. July to September. Duning the summer manths,
hurmdiq,r i5 in general 30% (0 40% in the moming hours and 10% to 15% in (he afternoan hours. 1t is lowest

i 1ineth A A neal fad Bdorr T tha mmamcmen oaacesy Heoen te nvaebad inerasoa se hoeni At 1om by W b WANE
I NN OO Aiichn G0 SOy, o uc NiDAs0n 53865400, INeMR i3 Marked Hicraase in numi WILY Lk RE SUAE GE ourva,

The maxirmum humidity was rocorded dunng August, Relative humidity in cold seasen (December-February)
generally varies between 40% 1o 50% in the morming hours and 20% to 25% in the afternoon hours.

Winds
Winds are generatly light in the pﬁii monsoon and winter months, Lightest in the month of November {(4.0-
3.3 km/hr). Usually north-westerly and northedy winds are more freguent during this pesiod. In the ot
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suminer season and during the monsoon, the winds are strong (20230 km/hr) and penerally blow from south-
west to west, There is a large frequency of dust raising winds and sand storms during summers in Desert
National Park. Dust storms, locally called “Andhis™ are more common and strong in May and June, with
velocity wp to 136 km/hr. With high teroperature and high evaporation rate, the strong winds complete the
work of disintegration and soil erosion. After the rainy have sertfled down the sand in the desert, there arg
practically no dust storms. However, the rainfall is usually associled with high velocity winds (15-25 km/
hr or more).

METHODOLOGY

Ty uchieve the objectives of present waork, intensive and extensive botanical exploration rowrs were
conducted in the Park area for 3 years in differemt seasons so as 10 coiiect more and more plant species in
flowering and fruiting state for better understanding ol {lora and floral composition of the Park. Special
attention was paid o collect the ephemerals, which complete the life-cycle in a few days and vanish, The
coliected specimens were preserved as per stundard norms in the herbarnium ol the Botanical Survey of India,
Arid Zone Circle, Jodhpur (BSIO) AT collected plant specimens were identificd with the help of reputed
literature, proper study of the materals and finally matching with authentic herbarium specimens deposited
in BEJO and Central National Herbarium (CAL). Nomenclature of all taxa was brought up-lo-date in accordance
wilh Internutional Code of Botanical Nomenclature (ICBN). Local names of atmost all species were also
noted. Bentham and Hooker’s system of classification (1862-83% has heen followed for documentation of
plant wealth of the Park area.

The population studics were alse carmied out in DNP o determine frequency. density and abundance
of rare and threatened species through quadrate mcthod to classify the tueatened species as par TUCN

Cthnohatanical knowledge of residents of Park was coltected, verified and documenied to determine the
bioprospective value of the Park. Reproductive bodics, purticularly seeds. of sume important useful species
were collected and given to Regional Station of NBPGR, Jodhpur [or the preservation of germplasm, The
causes of threats o bindiversity were identified and conservation sirmegies were asseysed.

To deternine the inter-relationship between flora and fauna, help was taken from Loological Survey
of India, local people and authorities of the Park for the identification of aunw, Observations on the shelter
and [ood habits of faunz in the Park were taken 1o draw a food chain of the Park und 1o dctermine the inter-

dependency of fauna and flora,

Jodhpor was physically assessed on the ground amd components and compasition were identified. Soil and
water samples were collected and tested at Soil Survey Depantment, Gove, of Rajasthan. Udaipur 1o
know about the physico-chemical characters of soll and water. Dala about temperature, raimfall, relatjive
humidity, winds, etc were precurred from Meteorological Department, Govt. ot Rajasthan, Jaipur, The biotic
components of the desert ecosystem of the Park have been analysed in relation to abiotic components of

the ceosystem.
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Further, the geology, topography, water resources, socio-economic aspects et which have vital influence
on the composition of biadiversity of the Fark have also heen analvsed and discussed. The phytogeographical

[ P

utes of uuﬁI”iIiGT of Pl
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staties has been determiined, hased on Dativi y‘ af pmiu \1PELlhb, o dCICImInG 1o
species. The biological spectrurm has been deawn, based oo the habit of plants and their reproductive mechanism,
to develop strategies for conseryation.

The available literature an various aspects of present study have been critically examined and discnssed
before analyzing cur ohservations. Attempts have been made to be fair, just, conclusive and resuit-criented
on all aspects of stody, The observations and results have been svsiemaocally prescented in the prescnt

woarle  zith the homas that o w20l b 8 yalaahls Jdogaimanst Toe aeomnilesaeag the ot imnad shanooes 1 tha
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ccosysiem and the brodiversity of the Park in futore, and presently for bringing the DNP under leyal framework

ol Protected areas.
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1. Calotrapis procera (AiL) R. Br., Aerva javanica (Burm. [.) Juss. ex Schuli.,
Haloxylon salicornicum (Mog.) Bunge and
Cenchrus ciliaris L. on sand-dunes near Kanoi,

2. Calligonum polygonoides 1. on sand-dunes near Sutto.

Plate-6. Vegetation types — Sand-dunes and interdunal areas,

BOTAMICAL SURVEY OF IMNDNA,
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|, Calatrapis procera (AIL) R. Br. in inter-dunal areas near Sam, with
Capparis decidua (Forssk.) Edgew., Lepradenia pyrotechnica (Forssk.) Decne
- and Crotalaria burhio Buch.-Ham. ex Benth. wowarnds dunes.

\cacia tortilis (Forssk.) Heyne subsp. raddiana (Savi) Brenan

plantation on sand-dunes near Sam

| Plate-7. Vegetation types — Sand-dunes and inter-dunal arcas
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|. Moringa concanensis Nimmo ex Dalz. & Gibs. trees on sand-dunes and typical scrub
vegetation at the foot near Khun

2. A general view of scrub forests on sand-dunes and barren sand-dunes
in the back near Kanoi

Plate-8. Scrub vegetation on dunes — a general view.
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1. Cuppreris decidua (Forssk, ) Edgew,, Leptadenia pyrotechnica (Forsk. ) Decne.,
Calligovsm pofygonoides L., Aerva javanica (Burm. ) Juss. ex Schult. and scanered trees of
FProzopiy cineraria (L.) Droce and Acacia nilotica (L.) Willd. ex Del. subsp. indico (Benth.) Brenan
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2. Acacia senegal (L) Willd. mees with exposed oot system with scattered shrubs of
Verva fovamica (Burm, 1) Juss. ex Schult. and Capparis decichaa (Forssk, )
Edgew. between Phulia and Miajlar villages

Plate-9. Vegetation types — Sandy and hummaocky plains.
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1. A general view ol scrub forests between Khuri and Barna villages.

-l -

2 Grassland of Lasiurus scindicus Henr., associated with Aristida and Cenchrus spp.
and scattered bushes of Capparis decidua (Forssk.) Edgew. near Ganga village,

Plate-10A. Vegetation types — Scrub forest and grassland.
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I, Lasiwrus scindicus Henr, - o climax grass of desent ecosystem,

Plate-10B. Vegetation types — Grassland.
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1. Grassland of Cenchrus biflorus Roxb., with patches of
Lasiurus scindicus Henr. near Nimba village,

3 Grassland of Aristida spp.. with patches of Lasinrus scindicus Henr. and
scattered trees of Acacia nilotica (L.) Willd. ex Del. subsp. indica (Benth.) Brenan and
Prosopis cineraria (1) Druce near Phulia

Plate-11. Vegetation types — Grasslands in sandy and gravelly plains
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PRESENT STATUS OF KNOWLEDGE

The flora and fauna which are confined to Thar Desert are unique. They are living representatives of
races of plants and animals which have undergone great evolutionary changes atter entering the desert over
jong peood of time. Syslemalic work on phytodiversity of Indian Desert way started by Sir George King in
1368 when he made collections in Bajputana which cesulled in his papers “Fumine food of Marwar (1869)"
“Notes on vegetable products ased o food during fumine in Rujputana (1870 and “Skefch of the flora of
Rajpurana (1879 These were the first scientific accounes on the flora of desert region, However, Brandis
1874} alst made an attempt o give the general distribution of the forest species in Rajputana in his "The
Forest Jora of the North-west and Central India” Relerences aboul the plants from Indian desert region may
sometimes be seen in Flora of British Indi (Hooker, 1872-1897). Adams (1899} lisied about 30 species of
plants in his book “The Western Rajputana States™ Later, Duthie {1903-1929) included this area in his "Flora
of Upper Gangetic Plaing” Macadam (1217) provided a list of trees from Jodhpur and Jaisalmer, 1t was
during 1918-21 when Blatter & Hallberg intensively botanised the [ndian desert and published “The Flora
of Indian Desert”™ which remained the only authentic systematic account of the plants of Indian desert nll
independence.

The aridity and other factors influencing the vegetation in the desert atracied the atenton of scientisis
and large number of research papers were published between 1950 and 1975 dealing wilh taxonomic account
of desert flora. The notable contributors are ; Ramchandre Rao £1941), Sankbala {1951), Sarup (1951, 19524
1954, 1957, 1958a, 1958b), Krishnaswamy & Gupta (1952), Biswas & Rao (1953), Bhandari {1954, 19614,
1961b, 1963, 1964a, 1964b, 1965,1%67), Bakshi (19534), Bhandari & Sarup (1957), Nair & Jloshi (1957), Joshi
{1958, 1961), Sarup & Pur (1960a, 1960b). Puri & Jain (1961, 1962), Puri er af. {1964), Bhandart & Singh
{1964), Gupta & Bhandari (1965), Kanodia & Gupta (1999}, Guha Bakshi (1969), Bhandari & Verdoourt
{1970), Bhandan & Sharma (1977b). Dhillon ¢ @f. (1974}, etc.

The most remarkable work on the phytodiversity of Indian desert was done by Bhandari (1978) who
published a comprehensive flora of Indian descrt containing 394 specics with keys and detail descriptions of
species. He added 90 more species and revised the flora in 1990 and discossed conservation aspects in 1991,
1904 & 1999, Subsequently, Pandey e7 af, (19%4). Shetty & Pandey (1978, 1979, 1988) and Bhandari &
Kumar (1985) etc added further to the flora of Indian desert. Another comprehensive work dealing with floral
elements of Indian desert was published by Shetty & Singh (1987-1993) in the form of 3-volumed “Fiora
of Rajusthan” Desert National Park  the area under present study, remained almost unexplored due to it's
inaccessible approach and being on the western border line, The limited information has, however, been

provided by Pandey et al (1985), Pal & Meena (1999), Meena (2608) and Bhandari (2003).

A perusal of literatore revealed that Indian desen has drawn more atlention of ecologisls rather than
the taxonomists due to it's characteristic geology, lopography, soils and climatic conditions. Various aspects
of desert ecology have been studied in greater details viz. archeological aspects, plant associations and
comnmunities succession, influence of climate on vegetation, grasslands, rangelands, paleology, sedimentology,
plant adaptations and other physiclogical featurcs, afforestation problems, rehabilitation, anthropogenic
influence, spreading desertic conditions and their control, cte. The ecological aspects of desert have come to
focus after independence, particulariy after 1950. The notable contributions are those of Bharucha (1951,
1955, 1960, 1975b), Agharkar (1952), Banetjee ¢ 1952), Biswas {1952), Ghosh (1952), Pramanik (1952), Puri
(1952}, Sarup (1952b, 1953), Chapline (1963a, 1963b), Joshi (1956}, Shah (1957), Satvanarayan (1958,
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1971), Dabadghao ([93%), Prakash (1959), Prakash & Nanda {1%61), Bhimaya «7 o (19614, 1961b, 1962,
1964), Shurma (1961, 1965), Rao & Kanodia (19624, 1962b, 1963), Sen (1962), Kaul & Ganguli {1963),
Meher-Homji (1963). Adyalkar (1964), Das & Bhimava (1964), Dax ef af. (1964), Mulay et «f (1964),
Bharucha & Meher-Homiji (19635), Raheja (1965), Sen (1965, 1990), Satyanaravan ef of. (19664, 1966b),
Bhimaya & Ahuja (1968), Chakravarty (1968a, 1968b). Gupta (1988, 1975), Gupta & Abichandani (196%),
Sinha (1993), ete.

Some more receni and prominent works in the ficld of desert ccology o be added are (hose of Jain

rl-’ e 14171 TELY T J— = e

(1970), Cherian & Bole (1971}, Gupia ef af. (1971), Saxena {1977), Bora {1973, Joshi & Gupia (1973),
Mann ef af. (1974), Gupta & Prakash (1975). Shankar & Bhau (1977}, Merniia & Bhanduni (1978),
Shankarnarayan & Sen (1987), Bhandag (1988). Malhotra (1988). etc. The literature cited above revealed that
the arca under Descrt National Park  forming extremc desert, has also been ecologically neslected, In the
last decade of 20™ century no remarkable ceological work has been done except the comnbution of Dhabriya
{1993). However, the desert ecosystemn is one of the most fragile ecosystems and needs constant and regular
moniloring.

During recent years, the morphological vanations of smaller magnitode in some of the descrt plants
have attracted the botanists for cytological studies {Bhandari & Bhansali, 1974; Bhandari er af, 1975). The
sucio-ceonomic aspects of Indian desert have been studied by Chouhan {1993). Palecbotanical investigutions
in Thar deser! have becn conducicd by Singh {1969) and geomorphological by Singh (19773, Various other

munmacts iy elthnohotany ﬂhulnm:-nrrmnhu denlatino nh.nl resomees and o — Tl P,

aspects nobotany, phylorecgraphy, depleting sources and conservation, biological spectrum,
et have also received doe mns:demtmn in biodtversity of Thar desert. The contributions made sa far in these
fied ,-.I,-I
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selected biodiversity rich areas, particularly near citics and easily approachable places, fur their studies, and
the arca presenting extreme desertic conditions under Desert National Park has remained neglecied.

VEGETATION TYPES

The vegetation in Desert National Park is quite sparse. consisting mainly stunted, thormy or prickly
shrubs and few scattered trees. Perennial herbaceous flora is very limited, capable of dronght resistance. The
ephomerals come wp during the rainy scason, complete their life-cycle befure the advent of winters and
subsequently major part of the Park is transtormed into open sandy plain, desolate and almost barren. Since,
climate of the Park is homogenous, the vegetation can bettet be suid to be edaphic controlled. A perusal of
Satellite Vegetation Map obtained [rom State Rcmnlrhlz Serlming Department revealed that vepetation is
comparatively more dense in three urcas viz. Bandera btock in the south-cast approxtmately between 70932
and 70°47 fongitude and 26°04" and 26°14" latitade. Topogruphically, this area is dominated by duny uplands
{sand-dunes) and the intensity of dunes varies from 40-80 per cent. The central part COVCIIME major
area berween Migjlar, Antia, Kharia and Daw located approximately between 26157 and 26925 latitude and
0724 and 71°42° lonsitude, which wilt be called Fhulia block hitherto, also maintiins comparatively rich
vepatation cover. This :u'ea is aleo dormnated by sand-dones, with 60-80 per cent intensity. The third beit of
rather thick vegetation les in northern part of DNE, approximately hetween 26°35" and 26°4H0 latinde and
FOS2Y and 70939 longimde. This block will be called Sudavari hitherto and again dominated by duny upland
with intensity of dunes above 80 per cent. The rest part of Desert National Park bears very scattered and

SCHY vepclaton.
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present study and it was noted that since edaphic conditions are not homogenouos, a line of demarcation may
be drawn regarding the distribution pattern of taxa based on topographic conditions, The community/ association
T . H N Y I SO LR LI oI LI 1_ . La L T _.,.,_,...-. e N TARTTS o
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be better classitied as under :
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Sand-dunes and inter-donal areas - 1 has already been discussed that major area of DNP is occupied
by sund-dunes of different orentations and magnitude. The unstablished  sand-dunes maintain rather scanty
vegelation than semi-stablished and stablished oncs. Further, (he inter-dunal areas show betler vegctation
cover of annuals due o better moisture contents in the soi]. The common treg species of these babitats are
» Acacia miforica subsp, indica, A, senegal, Prosopis riperaria and Safvadora olegides. The second layer of
vegetation is occupied by shrubs and undershrubs viz. Acacia jacquemontii, Aevva javanica, Calligonum
podvgonoides, Calotropis procera, Crotalaria burhia, Diprerypivm glaucum, Leptadenia pyrotechnion, ete.
Among creepers, Citruffus colocynihis and several prasscs like Cenchruy biflorus, C. ciliuris, €. prieurfi,

[T T I I P Y e
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Pactvloctenium scindicum, Eragrostis ciliaris, Lasiorus scindicus, Panicum an
contribute to the sand-dune community in DINE. The third line of vegetation cover is of herbaceous ephemeral
flora. The main herbaceous taxa which come up after raim c-:}mplete their life-cycie and disuppear, include
: Farseria hamiltonil, indigofera argenten, I, cordifolia, I linifolia, I linngei, Tephrosia falciformis, etc. The
perennial sedges like Cyperus arenarius, C. atkinsonil and €. conglomeratus also play a vital role as sand
binder on the sand-dunes and in inter-dunal gaps. At few places (near Sam)} Aafoxyion saficormicum and

Lyotum barbarum {(near Daw) also contdbute 1o the sand-dune communities {Plate-6, 7 & 8.

Sandy and hummocky plains : The sandy undulating plains are also scattered through out the Park
between sand-dunes and maintain richer vegelation than dunes. The common (ree representatives arc the same
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persica and Tecomella undwlaia. The shrubby elements include all species found on dunes, with additional
taxa like Abukilon bidentaium, A. fruticosum, A. indicum, Corvdia gharaf, Grewia remax, Lveium barbarum,
Sida cordifolia, Ziziphus nummularia, £, truncata ete.

The herbacecus flora forms green carpet during rainy season. There is hardly any species of herbaceous
nature reported in this work, not found in sandy plains, However, the chief components are @ Alvsicarpus
morilifer, Cleome scapasa, C. vafifiana, O vigcosa, Corchorus depressus, O tridens, Fagonia schweinfurthil,
Monsonia senegalensis, Polvgala eriopiera, Tribulus tervestris, T, rafasthanensis, species of fndigafera,
Tephrosia, several cucurbiteceous taxa like Citrulius, Cucumis, Melothria maderaspaiana, etc, Mollugo
cerviana, compositaceous species like Neoma fomentosa, Pulicariu angustifoliv, P crispa, Vernoniu
cinerascens, eic, Amebia hispidissima, spoecics of Amaranthus, Convolvulus, Euphorbia, Heliotropium and
several grasses and sedges. These herbaceous taxa in different combinations, frequency and density with trees
and shrubby layer constitute different conumunities/associations in sandy plains at different places (Piate-9 &

B4 F1a

10AFE),

It 12 again interesting to record several scandent shrubs and herbacecus climbers in sandy plains viz.
species of Rhynchosia, Dactyliandra welwitschii, Ipomeea pes-tigridis etc. Conclusively, these are shrubs
snd herbs which control the commuaivfassociation struclure in the Park, rather than trees.

Sandy plains alse sustain good grasslands, panticularly during rainy season. They may be grouped into
lwo categories viz. Losfurns scindicus dominated grasslands. with thin prowth of other grasses like
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Ducnvloctenium scindicum, species of Cenrbirus and Aristicy. Conain herbaceous plants like Trituidus terrestris,
Ipomaoce pes-tigridis, Cucamis melo var, momordica and legumes like Alysicarpus vaginafis, A, monglifer,
indigofera hochstetteri, I, linifolia, Rhvnchosin minima, Vigna trilobara, ore further increase the palatable
valee of such grasslands (Plaie-10A/2 & 10B). The sccond category of grasslunds is dominated by Cenchrus
biflorus, associated with thin growth of C. cifiaris, O priewrid and C. setigerns. Lasiurus seindicns occurs
in widely separated putches in soch grasslands. Growth of Aristida species is vory poor, but specics like
Chiuris barbata, Dichantiinm anndatwm, Digiteria ciliaris, Heteropogon comtortis, ete make (heir appearance,
The herbaccous associates like ndigofera cordifolia, Cleome gynandra, Boerhavia diffusa. hrmoea sindica,
Dicoma tomentosa, etc further increase the nuteilive value ol grasslands {Plae-11/1).
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shows close affinity with semi-arid parts of the State, presenting o mixiure of two types of clements. The tree
species like Acacia niferica subsp. indica, A. senvgal, Prosopis cineraria, P juliflora, Salvadora oleoides,
S persiva, Tecomella wndulata, etc constinuie cominuitities /associations with several shrubs and shrubby
climbers vie. Cadaba fruticosa, Cocculus pendu!m Commiphora wightit, Euphiora coducifilia, Maerua
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obloiigifolia, Penla 4jp£.i' aivalis, Sida ovara, 8. Hogn, ole, ahirubs are Cﬂifﬂ!‘ﬂlﬁ?fb‘ proverd,
Capparis decidua, Grewia fengx, Mimose hamata, Zizipfius nummudaria, o, The undershrubs adding 1o the
communities/associaiions include Hibivcus {obatus, Methanla denhamii, Pavonia cevlunica, Sida cordata,
Xenthiun! indicum, cto.

The chief herbaceous components ol gravel, which s formed by the action of wind, include © Antichariy
glandulosa var. caerulea, A. senegalensis. Borreria avticnlaris, Chascanunt marrubifolinm, Cleome vahiianag,
C. visease, €. seaposa, Corchorus depressus, C. ofiterins, Crotalaria hebecarpa, €. medicaginea, Echinopy
echinatus, Heliotropinm rariftorum, Indigofera cordifolia, I hochstetterd, I linnaei. 1 sessiliflora, Lounaea
procumbens, Monsonia senegalensis, Meurada procumbens, Polvgala irreprlaris, Seana fialica, Seetzenio
lunata, Tephrosia sebtriffora, Tribulus terrestris, Vahlia digyna. species of Amaranthus and Boerhavia,
Euphorbia clarkeana, E. gronulata, ele. Scveral grasses, cspecially Enneapogon desveivii, Oropetium
thomacum, species of Aristida, Meluno: enchris abyssinica, M. jacguemontii, Tragus rexburghii, cie (orm

auumniatioeg oty with leoomes, 11 is also II'IT(‘I‘EQHI"IL" 1o record that among herbaeenus snecies, ae uite 5 eaod
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s be of pemias s octraln und etar-like with the branches 1emf1rrunu u eeed o the arwened fn ool
number of spocies are prostrale and star-hke appressed w0 the grounmd oo check

lhe soil crosion.

The wraveily piains generally got converted into good grasslands dominated by Aristidy adscensionis,
associated with thin srowth of A, funderdata. A hystricale and A snetabilis. Some other shont grusses like
Tropus roxburghti, Enneapogon desvanii, Melunocenchris abvssinica, M. jocgwemontii, Gchithochioa
compressy, Oropetium thoneiny, Perois frerdeiformis, Stipagrostis plumosa, elc enrich the density of such
grusslands, The herbaceous tlora is rather poor; the widely distributed main species inclode Cleome scaposa,
Frgonis schweinfurthil. Seetzeniu lamma, Borrerid artfcitarts, Dicenna tomentosa, Triday procwmbens,
trapium baeeifernupn, Awicharis glondilosa var, caerlea, Striga angustifolin, et¢ {(Plate-11/2),

Besides ahove mentioned three mega habitats, there are lew nucro-habitals scattered here and there
which maintain characteristic vesetatdon of 118 own fype.
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the water gecumulates in excavuted depressions, iy “Khadeens™ and “Nadis™ near the villages fS'”EtlddL
Randers, Berisivala, Tejraon o) and provide marshy habitats Tor some herbaceous plants viz, Amiraimiio
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buceifera, A, desertorunm, Bergio ammannioides, B, suffriticosa, Enicostema axiflare, Polveonum plebeium
vir, indica and few sedges viz, Bulbostvlis barbata, Cyperus iria, C. rotundus, Eleccharis atropurpured,
Firthrisrelly quinguangulavis, Maoriscus squarrosus, Schoenoplecius roylel, etc. The only grass of muarshy
habitats is Echinochioa colong, These marshy components grow in different associations with vartable trequency
and density of taxa.

Saline hahitats : There have been no identifiable saline tracts in the Park. However, occurrence of salt-
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loving specics on Geay-Drown Desernt
Partlaca oleracea, Tamarix indica, Trianthema triguetra, Sesuvism sesuvioldes, Zaleva govindia, Zvgophvllim
simpfex, ete indicates presence of higher concentration of salts i this soil. These taxa mosty [orm their own

communities with low densicy.
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Weed and aliens : Only rainy season crops are grown in the Park. There has been no phytoscciologmeal
association between crops and weeds, The typical weed species are very few ep. Afternanthera sessifis,
Alysicarpus vaginalis, Amaranthus viridis, Celosia arvgentea, Chenopodium albun, Cleome viscosa, Cyperus
rotundus, Digera muricata, Eragrostis ameabilis, E. minorn E. pilosa, Evphorbia hirta, Heliotropium enropaedm,
Portulaca oleracea. Pulicaria angustifolia, P crispa, Striga angustifolia, Tridax procumbens. Vigna trifobata,
ete. However, a good number of wasteland weeds {shrubs, undershrubs and herbs) enter the figtds and thrive

well due 1o betrer soil and water availability. The paucity in the number of typical weeds is due 1o unfavourable
climatic and soil conditions for these taxa. There has been, however, little competition between crops and

waade dyua to choaractoarcige
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Unusual habitats : Some plants don’t grow on land surface, but grow as epiphyte, saprophyte or
parasitc. Former two catcgories of plants are lacking in the Park. Howcever, Cistanche tubulosa — a root
parasitc grows on the roots of Calorrepis procera and Salvadora clecotdes on sand-dunes and 1n plains.

In the end, it may be concluded that varahility in the vegetation of DNP is controlled by the edaphic
factors, particularly orography of the Park to the extent that Map-2 may be considercd as a tepresentation
of Satellite vegetalion map (Map-4).
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Map-4. Vegetation map of Desert National Park, reproduced from Remote Sensing map.
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KLEY TO THE FAMILLIES

lu. Flowers arrunged in cones. Oveles naked, borne on the surfuce of megasporophylls. Stigma
ahseot. 4%, Ephedraccoe

Th. Flowers nol amanged in cones, Owvales enclased in megusporophylls, Stigma present. 2
2o, leaves with reticulate venation, Flowers uwsually 4 or 5-merous  or multiple of i, rarcly 3 or &-merouy
(Menispermaceae), Sceds with two cotyledons, Vascular bundles in the stem arranged in conceninice ongs. 3

2b. leaves with parallel vengtion. Flowars nsually 3 or G-merous. Seeds with 1 cotyledon, Vaseular bunelles
in the stemn scattered, 57

Fi. Perianth differentiated into calyx and corolla, 2 to many setlate, 4
b, Perianth generally either calycine or petaloid or absent, not differentiated it calyx and corolla, usually
uniseriate 30

4a. Petals polypetaloes or atleast some of the petads {ree, 3
4b. Petals united vanously, forming a shott or long wbe. 37
5a. Calyx of distinct sepals. Ovary superior or immensed in the dise. G
sh. Calyx of united scpals. Ovary usually inciuded in the calyx-tube or inferior 27
Ba. Toms small or elongated, not expanded. 7
bb. Tomes thickened and expanded into a fleshy disc, ty|
Ta.  Stamens iodeloiie (15 or moreh 8
Th.  Stamens lew, ool more than 100 12
8. Owvary elevated on a gynophore. 4. Capporacear
Bb. Owvary oot elevated on gynophore. bl
9a. Leaves fleshy. Placentation free-central or basal-central. 6. Portulacacene
9b.  Leaves nol Meshy. Placentstion neither free.central nor basol-central. 10
Ik  Slamens monadelphous, 11
10h. Slameéns free. 11. THiacene
lla. Epicalyx usoally present. Anthers 1-locular, 0. Malvaceae
11b. Epicalyx absent. Anthers 2-locular. L. Sterculiacene
12a. Stamens raised op the axis, Gynophore present, 13
12b.  Stumens not raised on the axis. Gynophore absent 14
13a. Herbs. Flowers usually yellow. Fruil a 2-valved capsule. I Cleomaceae
13b. Woody shrubs or small trees. Flowers whitish, creamish or pinkish to scarlet, never yellow, Fruit an indehiscent
berty. 4. Capparaceqe

I4a. Climbing shrubs. Flowers uniscxual. {Gynoccium apovarpus. 1. Menispermiaeeae
14b.  Herbs, shrubs or trees, Flowers usually bisexual. Gynoecium syncarpus. 15
134, Flowers zygomorphic. 5. Polygalaceae
I5b, Flowers actinomorphic 16
16a. Leaves scale-like. Secds with a crest of long hairs at the apex. 7. Tamaricaceae
16b. Leaves well developed. Seeds without a crest of hairs. 17
I7a. Petals 4. cruciform, Stamens 6. tetradynamous. Placentation parictal, 2. Brassivaveae
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17k, Petals 4 or 5, ool cruciform. Suonens bot tetradynwmous. Placentation axile o free central, 1%
18a. [.eaves mol Meshy. Placentation axile. 19
18b.  Basal leaves fleshy, Placentation trec cenural. 6. Porfulacacee
193, Stamens monadelphous. 13, Mterculiaceae
19h,  Stamens free. 20
20a,  Lesves allemale. Sepals valvare, 11. Tiligcege
b, Leaves opposite. Sepals imbricalc. 8. Elatinacege
21a. Placeniation parietal. Fruil a 3-valved, elongated, pod-like capsule. Seeds winged. 18. Moringaceae
21k, Placentation axile. Froit not elonpated, Seeds not  winged, 27
221 Styles 5. guitc free. Filaments often connate al base only. 13. Geranivceas
22b. Siyle solitary, if more, than mome or less united. Stamens otally free or monadelphous, 27
235, Swamens monadalphous, 16, Meliaceae
23b. Stamens free. 34
24a. Ovules usually one in 2ach cell. 2%
Hb. Ovales usoally two in each cell, sometimes more, 26
25a. Spiny shrubx or trees. Leaves simple. bruil a drupe. 17. Rhamnaceae
25b, Tall tr=gs, oot spiny. Leaves compound, Fruil o samara, 14. Nimarogbaceae
264, Resinous undershrubs, shrubs or trees. Leaves doted. Stamens without appendages IS, Burseraceae
26h. Small woody herhs, ot resimous, Leaves ot dotted. Stamens olten with appendages. iZ. Zygophyiiaceae
2fa. Frut a legume. R
27b.  Fruil varous, but not legume. 0
283, Leaves bipinoate. Flowers actinomorphic, t heads or in dense cylindric spikes. 21, Mimosaceae
28h. Leaves simple or pinnate, Flowers zygomorphic, neither in head, nor in dense ¢ylindric spikes. 349
293, Flowers papilionaceous; odd petal adaxial. Rlamens lor 2-adeiphoos, 19. Fabaceas
29b, Flower caesalpinaceous; odd peta! not adaxial. Sramens frec. 20. Caesalpiniaceas
302 Sigmens definite, not more than 10, 1]
I0b.  Stamen usually indefinite. more than 10. 15
3la. Ovary supetior 7. Molluginaceae
3lh. Qwary inferior. 32
32a. Plants ciimbers or prostrale; stem tendril-bearing, Flowers unisexual 25, Cucurbitacene
37h.  Flant erect: stem not endril-bearing. Fiowers henmaphiodite 373
331, Dlacentation pendulous from the top of the wvury. 3. Vahligceae
33b. Placentation not pendulous, but otherwise. 34
345, Leaves often feshy, Petals absent. 26. Afzoaceas
34b. Leaves not fleshy. Petals present, 24, Ivthraceoe
35a. Leaves exstipulate. Curpels more or [ess united. 36
35h, Leuves stipulate. Carpels distinct of solilury. 23 Rovaceae
36a. Leaves olten fleshy. Petals absent. Gvules hasal, 20, Aizoacege
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34
3eh,  Leaves not fleshy, Petals ceompled when present, episepalous. Placentation usually axile. 24. Lythraceae
37a. Owary Inferior 38
¥h. Owary superior 19
AR, Flowers in heads, Anthers omed, Ovary Tocelled 29, Asterarens
IEh. Flowers not in heads. Anthors not aniled, Ovary morc than 1-celled. 28, Rubicceac
39a,  Leafless, noo chlorophyllous rout  parasites. I8, Qrobanchaceqs
39, Leaf beaning green plamrs, sutotrophic, not parasites. 40
40a. Leaves usually alternate. 41
40b. Leaves, stleast lower ones, opposite, 44
41a. Owary chlignely placed in the flower; ovules indefinite in each cell 6. Nolaraceae
41b. Ovary either anlerio-posterior or lateral; oveles definite in each cell, 43
42a. Trees or shrubs, 33. Ehretiaceas
42bh. Herbs or undershirebs. 43
434, Clmbing or prostrate herbs. Style usvally terminal. Fruit a capsule. 35, Convolvulaceae
43b, Erect, diffuse or prostrate herbs or endershrubs, Style gynobasie, Frits of 4, I-seeded mutlets or a drupe.

33. Raraginaceas
44a Flawers repular. Stamens a5 many as corolla-lobes. Ovary penerally of 2-carpels. 45
44h. Flowers wregular. Stamens less than corolla-lobes. Ovary of 2-4 carpels. 47
45a. Plants with moilky latex. Pollens in pollinia. Froir a follicle. 3. Asclepiadaceas
45b. Plants without milky latex. Pollens pot in pollinia. Fruit no follicle, 46
46a. Trees or, shrubs, Fruit a bermy. . Safvadoraceae
46b. Herbs. Fruit various, not a beny. 3}, Gentinnacae
47a. Fruits elongated. Seeds winged. 39. Bignomiaceas
47h.  Fruits not elongated. Seeds not winged. 48
48a. Stem with swollen nodes. Bracts conspicuous. Stlgmatic arms offen uncqual. 40, Aconthaceae
48, Stem without swollen nodes. Bracts absent or minute. Stigmalic arms ¢dqual, 49
4%, Owuleg many it sach cell 37. Xcrophuinriaceae
49h. Ovules 1-2 in each cell. 41. Verbenarege
S0a.  Flowers all bisexual. 5l
50b. Flowers unisexual or polygamions, 55
Sla. Owary superior. 52
5tb. Owary inferior. 3, Aristolochiaceae
52a. Leaves with sheathing ochreate stipules, 45, Polygonaceae
52b.  Leaves exstipuiate. 53
333, Perianth tubular, petaloid. Fruits glanduiar 42. Nyeinginaceae
53h. Perianth not wbular, bract-like. Fruits not glandular. 54
J4a. Flowers bracteate, bracts and sepals mostly scarious. 43, Amagranmthaceae
Jdb. Flowers ebracleate, or if bracteate, bracts and sepals not scarious. 44. Chenopodiaceae
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35a. Trees. Flowers enclosed in a hollow recepticie which becomes frair or in caking, 48. Morareae
55b. Herbs, shrubs or rarely trees. Flowers neither enclosed in receptacles nor in carkins, 56
56a. Owary 3-celled, with 1 or 2 ovules in each cell. 47. Euphorbiaceas
56b. Ovary 1-celled. 43, Amaranthaceae
57a. Pl;mls prass-like. Pevianth absent or modified in hairs, bristles or scales. Flowers in spikelets. 58
37Tb. Plants not grass-like. Perianth present, petalisid. Fluwers mo in apikelets. 80. Liligceae

58a. Cuims usually solid, wiangular in section, not neded. Leaves nor ligulate. Authers basifixed. Fruiv an
achenc. 51, Cyperacepe
38b. Colns wsuaily fistular, cylindrical or Nattened, noded. Leaves ligulate, leaf-sheath splits. Anthers dorsifixed or
verslile, Fruil a caryopsis. 52, Pogeeae

ENUMERATION OF SPECIES

1. MENISPERMACEAE
COCCULUY  DC (nom. cons.)

agrnaafue sandufae l'] B & Fn"‘lTln.Tl'i Imels in F"-I'Iﬂ] Pflanzenr. 46 - 237. § 74, 1"-]'”]' Bh: I'I'Ii']nﬁ F1,

LY prlriieeeiaia o - MW P LU - ) SR nd,y DA ILLAiid)

Indlan Desert 28. 1978; Parmar in Shetty & Singh, FL. Rajasman 1 : 60, IQET, Pramanik & Gal’lg{}pddh}’ﬂ}'
in Shurma & Balakoshnan, F1. India 1 @ 3200 1993, Epibaterivm pendufum 1. R, & G Forst. Char. Gen, PL
108, 1. 34, 1776. Menispermum leaeba Delile, Fl. Egypt. 104t 51 f. 2-3. i813. Cocenus leaeba (Delile)
DC. Syst. Ny, 1 : 529, 1817: Hook. £. & Thoms. in Hook. f. FL. Brit. India 1 : 102. 1872; Duthie, Fl. Gangetic
Plain | : 29. 1903.

Local name : Pilwun.

Twining, woody, 4-5 m high, much-branched shrobs; branches slender, puberulous when young, erete.
leaves 2.2.5 x 0.5.0.8 cm , oblong-lmecolate to ablong-ovate, cuneale at base, generally giabrous or slightly
mberulons on both surfaces; basal nerves 3-5. Male flowers minute, subsessile, in axillary fascicles; pedoneles
¢a 1.5 cm long. Sepals ovate-elliptic, fleshy or membrancus, outer 3} smaller, sparsely pubescent: inner 3

larger, plabrous. Petals 0.8-2 x 0.5-1 mm, ovate. Female flowers axillary, solitary or 2 to 3-together; peduncles
0.7 idem Inng Sonale and nt—ilﬂ.l.}; ax in males. DI'I.ID'HS 4-T x 3-5 mum, ovoid, Cﬂmpl'ﬂﬁﬁﬂd._ Black on dl‘_‘wﬂg

epals
FI. & Fr.: October-January.
Ecology : Occasional, found twinmg usuwally on Capparis decidua (Forssk.) Edgew. and Prosapis
cineraria {1..) Druce.

Specimens examined : Near Bamna, Monika 16503 (BSIO), Sudasan, Monika 16689 (BSIO).

2. BRASSICACEAE

Farsetin hamiltonit Royle, 1ll. Bor. Himal. Mount. I ?I, 1834; Hook. f. & Anders. in Hook. £, FI.

Brit. India 1 ; 140. 18?2 Duthie, FL Gangetic Plain 1 @ 41, 1903; Bhandari, Fl. Indian Desert 33, 197%:
Parmar in Shenry & Singh, FI. Rajasthan 1 2 73, 1987, DEbnuth in Sharma & Balakrishnan, Fl. Indiz 2 ; 94,

1993, -
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Fig. 1. Cleame gynandra L. : a. Hahit,
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Anmial herbs, 40-50 em high, often woody at base, densely clothed wilh adpressed, white hairs. Leaves
sessile, 2-4 x D.2-0.4 cm, linear, strigose, entire. Inflorescence a terminal raceme, 5 to 20-flowered, lax,
ebracteate. Flowers 5-6 mm across, white to pink. Sepals 3-4 mm long, oblong, strigose. Petals 4-5 mm long,
oblong, cuneate at base, rounded at apex. Starnens 3-4 mm long. Style thin, ca 2.5 mm long; stigma bilobed.
Fruit a siliqua, linear, oblong, compressed, nearly rounded towards both ends, covered with bipantite, adpressed
hairs; valves l-nerved, subtorulose. Seeds 2-3 x 0.7-0.9 mm, uniseriate, orbicular, brownish-black, winged,
wings ca 1 mm broad, membranous, hyaline.

Fil & Fr: FHebruamy-November,

i= & e

Ecology - Common, found in sandy areas in association with Cleome viscosa L., Citrudlus colocynthis
(L.} Schrad., Cenchrus bifforus Roxb., Diprervgium glaucum Decne., eic.

Specimens examined - Near Migjlar, Monika 16522 (BSIC, Girab, Monika 16653 (BSJOY, Near Bama,
Monika 16780 {BSJO); 10 km from Sam along Dhanana road, Sherry 3448 (BSJO).
3. CLEOMACEAE
CLEOME L.

la. Leaves compound, not setose papillose. 2
Ib. Leaves simple, sctose papillose. 2. €. seapose
2a. Flowers white, Androgynaphaote present. 1. €. gynandry
2b. Flowers yellow. Androgynophore absent. 3
3a. Leallets 3. Stomens 6. Capsules up to 9 mm long. A C vabliana
Ib, Leallets 3-5. Stamens numercus. Capsules 2.5-9 em long. 4. C. vizcosa

1. Cleome gynandra L. Sp. Pl. 671, 1753; Bhandari, Fl. Indian Desert 40, 1978; Parmar in Shetty &
Singh, FL. Rajasthan 1 : 80. 1987; Sundara Raghwan in Sharma & Balakrishnan, Fl. India 2 : 309, 1993. C,
pentaphytla L. Sp. Pl. ed. 2. 938, 1763, Gynandropsis pentaphylla (L.) DC. Prodr. 1 : 238, 1824; Hook. f,
& Thoms. in Hook. f. FL. Brit. India 1 : 171. 1872; Duthie, Fl. Gangetic Plain [ : 51. 1903,

Local name ; Safed-bagro.

Annual herbs, up to 50 ¢m high: stem much-branched, clothed wilh long and short, glandular, spreading
hairs, Leaves 3 o 5-foliolate: leaflets unequal, obovate-elliptic to oblanceolate, cuneate at base, acote at apex,
sermulate-denticulate at margins, glabrous on bothsides except few hairs on midrib; central leaflet 1-7 x 0.4-4
em; lateral Jeaflets up to 3.5 % 1.5 cm. Petioles 3-8 ¢m long; petiolules ca 3 mm long. Inflorescence 10-30 cm
long, Jax, many-flowered, corymbose raceme. Bracts 8-15 mm long, trifoliolate, foliaceons, much reduced
upwards. Flowers 1-2 cm across, white, rarely pink; pedicels 0.2-2.5 cm long, filiform. Sepals 1,5-3 x 0.5-1.5
mim, ovate-obovate, acuminate, puberulous, caducous. Petals 3-18 x 1-& mm, abovate to oblanceolate, Anthers

ca 2 mm long. Capsules 3-12 cm long, erecto-patent, cylindric, compressed, tapering at both ends, stalk 2-4 cm
long; valves papery. Seeds 15-40, ca 1 mm across, reniform, compressed, brown to black- (Fig.-1).

FL & Fr.: Throughoul the year.
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Fig. 2. Cleome scaposa DC. : a. Habit, b, Stamen, ¢, Fruit, d. Seed.
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hispidissima (Sieber ex Lehmy DC., efc.

Specimens examined : Sudasari, Monika 16090 (BSIO). Pondey 7842 (BSIO); Sam, Monika 16711
{BSIO),

Nores © Great varations were noted in plant heighe, feal size and in flower colour (pure white to pink)
in the Park arca.

2. Cleame seapose DC, Prodr. | ; 239 1824, Pammar in Shetty & Singh, Fl. Rajasthan 1 : §2, 1987,
Sundara Raghwan in Sharma & Balakrishnan, F1 India 2 : 314, 1993, O papifiose Stewd. Nom, Bot. ad. 2

I : 382, 1840 Hook. [ & Thems. in Hook, f. F1. Brit. India 2 : 168, 1872, C. gracilis Cdgew. in J. Asiat,
Soc. Bengal 16 : 1212, 1847; Bhandad, Fl. Indian Desent 39, 1978,

Annuad, erect herbs, up 0 60 cm high, much-branched, strongly aromatic; stem woody at base, slender,
whitish, clothed with glandular and eglanduolar hairs. Leaves 1.5-3 x 0.5-1.5 cm, bioadly elliptic, rounded 1o
cordate at hase. obtuse at apex, entire. Petioles up to 2.5 cm long, larger in basal teaves and gradually shorter
above, Racemes lax, 12-15 cm long, bracteate in lower part, glandubar hairy. Flowers 3.5-5 mm across,
yellow; pedicels 1-3 num long, elongating up 1o 8 mm in froit. Bracts mmute, glandular. Sepals 1.5-2 mm
long, elliptic. Petals 2-3 x 1-1.5 mm, ovate, glabrous. Stamens 6; filaments ca 2 mm long, glabrous; anthers
oblong. Stigma capitate. Capsules 2-3 x 0.1-0.2 cm, striated. glabrous. Seeds giabrous, minute, many, granulate,
brownish-black (Fig.-2).

1. & Fr.. August — December.
Ecology : Rare, found in pravelly soils. often forming pure communities,

Specimens exiumined : Sudasart, Monika 16580 {(BSJ0O); Along the way to Mehboob-ka-par, Monika
16587 (BSI0).

3. Clepme vahligna Fresen. in Mus. Senck. 2 © 11{L [837; Bhandari, Fl. Indian Desert 4G, (978:
Sundara Raghwan in Sharma & Balakrishnan, FI. India 2 < 316, 1993, C. brachycarpa Vahl cx DC. Prodr
1 240, 1824, pro parte, non Gynandropsis brachvearpa (Vahl) DC. 1824; Hook. 1. & Thoms. in Hook. {.
Fl. Brit. India 1 - 169. 1872: Duthie, Fl. Gangetic Plain 1 @ 50. 1903; Parmar in Shetty & Singh, Fl. Rajasthan
179, 1987, €. brachyegrpa Yahl ex DC, var. glauca Blait & Hallb. in J. Bombay Nat. Hist. Soc.

26 : 221, t918. C. brachycarpa Vahl ex DC. var. longipetiolata Subnis in 3. Indian Bot. Soc. 3 : [78. 1924,
Local name : Madhic.

Much-branched, glandular, perennial herbs, up to | m high; branches many from woody base, glandular-
Pubescent. Leaves 3 to S-foliolate: middle leaflet longest, 5-10 x 2.53-5 mm, chovate-oblong, acute, viscid-
puberuloys, Petioles 5-10 mm long; peticlules short. Flowers yellow, in lax, leafy, bracteate racemes; pedicels
9-12 mm long, filiform. Bracts 3- foliolate, subsessile. Sepals 2-2.5 min long, ovate-lanceolate, glandular
hairy outside. Petals 6-7 x 1.5-2 mm, ovate-oblong. subacute, glabrous. Stamens 6, one rarely imperfect.
D\,-ary covered with thick, glandular hairs, Capsules 9-12 1 2.5-3.5 mm. oblong, inflated. Sceds many, ca
Imm in diam., subglobose, brown, minutely pitted.

FI. & Fr.: Almost throughout the year.
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Eroingy ; Common, found in sandv and gravelly soils in association with Anticharis senegalensis
(Walp.) Bhandari, Helivtropiuvm bacciferim Forssk., Eragrastis minor Host, etc.

Specimeny examined - Near Satta, Monike 16644 (BSI0O); Along Miajlar- Sundrz road, Menika 17158
(BSIO); Near Kanoi, Pandey 7879 (BSIO).

Netes © The specific name . brachycarpa attributed to Vah! ex DC. refers io two different elements
viz. @ Peruvian plant which De Candelle had transferred 1o Gymnandropsis calling G Prachycarpa {Vahl) DC.
and other ineditus name of Vahl for an Arabic plant. Since . brachycarpa Vahl ex DC. forms basionym and
type of the Peruvian plant G #rachycarpa (Yahl) DC., the present name C. vafiliana Fresen, has been
accepted as valid name for this taxon.

4. Cleome viscosa L. Sp. Pi. 672, 1753; Hook. . & Thoms. in Hook. £ Fl. Brit. India 1 : 170, 1872,
Duthie, Fl. Gangetic Plain 2 : 50. 1903; Bhandari, Fi. Indian Desert 42. 1978; Parmar in Shetty & Singh, 1.
Rajasthan 1 : 82. 1987, Sundara Raghwan in Sharma & Balakristman, Fl. India 2 : 317, 1993,

Local name @ Bagra.

Erect, annual herbs, up to 1 m high, clothed with glandular hairs, Leaves 3 to 3-foliolate; leaflets 1.5-
5 x 0.3-2 cm, subsessile, subequai, chovate to elliptic-oblong, cuncate at base, acute at apex. Petioles up to
5 om long, hairy at base. Racemes leafy, up 10 30 cm long, laxly few-flowersd. Flowers 1-1.5 ¢m across,
wellow, bracteate; pedicels co 8 mm long. Bracts subsessile, Sepals 4, 3-10 x 2-4 mm, oblong-lanceolate,
acute at apex, glabrous inside, densely glandular hairy outside. Petals 4, 8-12 x 3-5 mm, subequal, obovate
ar oblanceclate. Stamens 12-15; filaments unequal in length, inflated at apex; anthers linear. Ovary 6-8 mm
long, beaked, densely glandular hairy; style glabrous; stigma capitate. Capsules 2.5-% cm long, erect, on
2-3 cm long pedicels, terete, linear-oblong, beaked; beak &-10 mm long. Seeds many, reniform, black
(Plate-12/1).

FIL & Fr.. Almest thronghout the year.

Ecology : Common, usually found in sandy habitats in association with Arisfida spp., Cenchrus biflorus
Roxb., etc; alse grows as a weed in cultivated fields.

Specimens examined : Along the way to Mehboob-ka-pat, Monika 16584 (BSIO), Sam, Monika 16615
(BSION,

4. CAPPARACEAF.

la. Undershrubs or bushy herbs. Froits samara, winged, 1-seeded. 3. Dipterygitm
1b. Trees or shrubs, erect or scandent. Fruits berry or capsule, more than l-seeded, not winged. 2
2a. Sepals uniseriate, united at bage. Froie moniliform. 4. Macruo
2b. Sepals 2-zeriate, free up to base. Fruits not monilifomm. 1
32, Stipulur spines present. Stamens & or more, insertad at the base of gynuphure. 2. Capparis
3b. Stipular spines absent. Stamens 4-5, inserted half way up on the gynophore. 1. Cadabag
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1. CADABA Forssk.

Cadaba fruticosa (L.} Druce in Rep. Bot. BExch. Club Soc. Brit. Isles 3 ;. 415 1914; Bhandari, Fl.
Indian Desert 36. 1578; Paymar in Sheiiy & Singh, Fl. Rajasthan 1 : 83, 1987; Sundara Raghwan in Sharma
& Balakrishnan, F1. India 2 : 250. 1993, Cleome fruticosa L. Sp. Pl 671. 1753, Cadaba indica Lam. Encycl

1(2) : 544, 1785; Hook. f. & Thoms. in Hook. f. F1. Brit. Tndia 1 : 172, 1872

Local name ; Daki.

Low, straggling or scandem shrubs, 1.5-3 m tall; stem much-branched, terete; old twigs glabrous,
smooth; young ones mealy pubescem with t.:mple and plandular hairs. Leaves '-‘:lmple 25 x 0.2-04 ¢cm,

- ,-.I'!-.-.& R m o | PR ammamn Jman o e e w3 e .

entire, 11.:1.11.., i ovale, rounded at base, obtuse a T apex. roiioies 2-5 imitt IUIIE Inflorescenc termtial, one-
sided comvm F Y F— d Flowers ca 1.5 (Lis =iy £ 5 P T
L) L= J‘ul'l...lLlhE Iﬂ.wulﬁ TCW-LIINPWCTO, rIOWETS g L, I d.k,-ll._lh\ Wllllc, l.lELlIL-'El\ S0 ITN wWm E Dld.\.-lb ._;I-

C?'

m long, subnlate. Sepals 10-12 x 2-3 rmn, grecnish, acute. Petals 10-15 x 2-4 mm, spathuvlate, claw very
ﬂarmw. Stamens 4-5, inserted at half way down on gynophore. Ovary cylindric-oblong; style absent; stigma
sessile, pubescent. Fruits 3-3 cm long, green, narrowly cylindric, imegularly torulose, glandular-pubescent.
Seeds ca 2.5 X 2 mm, many, striate, black, surrovnded by orange-red aril,

FlL & Fr: Throughout the year.

T Dors Frucomd v ondy bhahis
LLUIUE_}" g, LLFUILILY LD aHLRL L

Prosopis cineraria (L.) Druce, etc.

Specimens examined @ Along Satio-Migjlar road, Monike 16668 (BSJO), Along Miajlar-Sundra road,
Monika 17154 (BSIO).

2. CAPPARIS L.

Capparis decidua (Forssk.) Edgew. in J. Linn. Soc. Bot. 6 : 184, 1862; Bhandari, Fl. Indian Desert 37.
1978; Parmar in Shetty & Singh, Fl. Rajasthan | : 85. 1987; Sundara Raghwan in Sharma & Balakrishnan,
Fl. India 2 : 265. 1993, Sedada decidua Forssk. FL Aegypt.-Arab. 81. 1775, Capparis aphyvila Roth, Nov,
Sp. Pl Ind. Or. 238. 1821; Hook. f. & Thoms. in Hook. f. Fl. Brit. India 1 : 174. 1872; Duthie, Fl. Gangetic
Flain 1 : 53. 1903

Local name : Ker

Much-branched shrubs or small trees, up to 6 m high; branches slender, suffruticose; twigs zig-zag,
glabrous, armed with stipular spines; spines yellowish, straight, 3-6 mm long. Leaves confined to young
twigs, early caducous, fleshy, subsessile, linear, spinous-tipped. Flowers 2-3 ¢m across, pinkish-red, in 15
to 20-flowered, corymbose racemes or in fascicles, ebracteate; pedicels 1-1.5 cm long, slender. Sepals 4, 8-
10 x 3-5 mm, elliptic, acute, unequal, tomentose. Petals 4, 9-10 x 2.5-3 mm, chlong, obtuse. Starnens 10-
15, filaments 1-1.8 cm leng, reddish, glabrous. Ovary glabrous, beaked. Fruits berry, 5-20 mm across,
Elobose, on thin stalk, glabrous, green when young, becoming purple-red on maturity. Seeds many, reniformn,
black (Fig.-3; Plate-19/2).

Fl . February — May: Fr:s Tane — November,

¥ MIa Y,

Ecology : Very common plant of sandy habitats throughout the area, often found in association with
Caimrapjj pracera (AnL) R, Br, Fiziphus nummudaria (Burm. [) Wight & Am., et

Specimens examined : Near Ganga, Monika 16513 (BSJOY, Sehmari, Monika 16613 (BSJO).

BOTAMICAL SURVEY OF IMDIA
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Fig. 3. Uepporis decidua (Forssk ) Edgew, ; 3, Flowenng ki, b, Flower, <. Fruiting twig.
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J. TMPTERYGHIM Decne,
Lipterypinm ploucum Decne. in Ann. Soc. Nab ser. 2 (4) : 66, 1835: Hook, f. & Anders. in Hook.

F I ™ Codsa Ao N I I e £

[ Dl’]l le{.I]:l 1164, 1872 l:iﬂ:il'l(.ldI'l 1‘1 anldl'I ULEER o 1‘:-'!1’.‘}, irurmar in ?}Hﬂ[[}f & hll'lgﬂ Fi. deﬂ.ﬂ[l‘lﬂ.l’l
1 O Ioger. 0o 1. Th I, ™ T 11, A | e ot

1 40 1380, SUlloara ﬂﬂgll\'-‘d.ll lIl C)Ild.l'IIil:l d-i Ddldﬂﬂbllﬂdll. 'L IR & @ A4, 1352,

Woody, perennial undershrubs, 40-30 cm hugh. glabrous; branches divaricate, ending in lax racemes,
glaucous, gronved. Leaves simple, £-20 x 2-8 mm. eNiptic-oblong or oblang-obovate, enrtre, larger at base,
upper anes subsessile to sesstle, fleshy, Peticles of basal leaves up to 2 cm long. Flowers yellow, in terminal,
lax, few-flowered, bracteate racemes. Bracts co 2.5 mm long, scaly. Scpals 4, 0.8-2 mm long, green, free,
ovale, acute, Peials 4, 2.5-3.5 x 1-2 mm. ovate-elliptic, obfuse at apex. Stamens . equal, 2.3-3 mm long;
filaments filiform. Ovary soperior, obovoid; style co (.5 mm long; stigma capitate. Fruits 2-4 x 1-3 mm,
drooping, indehiscent samara, cllipsoid, laterally compressed, transversely wrinkled, with tanslucent wings.
Secds ca 3.5 % 2 mm, solitary, rugose, black,

fi; Inne — October;  Fro July — December.

Feology : Found on gravelly as well as sandy grounds in association with Cleome viscosa L., Tribulus
tierrestris 1., etc,

o R Bl ot
1

oo RS I 5 - Y N | A A Tet

JP{.’{..!m:’:‘ﬂ.'i IR Aa wddlll, SRR (L= A, ORIy fohl
IO o1 L cd . 1 ETTE STIDTE L
VLAALNLE), DO, SR LUk P LT ILR )

4, MAFERLA Forssk,

Maerua oblongifolie (Forssk.) A, Rich. in Guill. & Perr. FL. Seneg. Tent. [ @ 32t 5. [831; Bhandari,
Fl. Indian Desert 43. 1978; Sundara Raghwan in Shiarma & Balakdshnan, FL India 2 33I. 1903, Cappuris
oblongifidia Forssk, Fl. Aegypl-Arab. 99, 1775, Nebuhrie arenaria DO Prodr, 1 1 244, 1824, Muerua
arenaria (C.y Hook. f. & Thoms. in Hook. £ FL Bt India 1: 171, 1872, incl. var glabirg & scabra; Duthie,
Fl. Gangetic Plain I : 51, 1903; Parmar in Shetty & Singh, FI. Rajasthan | : 89. 1987

Laocal name : Aropa.

Ohlomer  niraminate ar haoa  shbacs or mucronale al HT'IF"I !J'lg]b[ll.jil"i _PEI!-DI__ f‘l K TIm ]ﬁnlJ' erebhr [Ciov ke
SRR Ry ARG TILIGLL AL DALYy ASLFRRRDR LTL BEEREReL RALLRRRRS IR e R R Rt X ERALTO
X vy and sasainal  lasoa fhaorerad  Flowarg ’,?_.’_J_S CIm AcrOss, m‘m}nnh-vellnw mildly Faerant mediesle
lary and {orininal, dense-Tinwered, MOWeIR S ¥ WY Iragrant padicels
0.5-1 § ;i Jine alabeany Beast crmall ovate acaminate, O al\rx fnrmm-;r 50 mm lone wbe. lined by a ok lae
Lol W i ] | Jqu, E|uu|uua AP AL LPLLEGALAy v OFRawy B =] LB EE s I S LR T Y
Mineate Adiges Takeae 1.1 & » (32015 cm hlong, acute, Elahrnu*i nuti'l.dﬂ nllhgs_&_‘ t within. villous alano
uncate dise: lobes 1-1.5 x (.53-0.3 cm, O Bs » ¥illous along

margins, Petals on cup-shaped disc, ca 1 x 0.5 cm, ovate- linceolate, acuminate at apex, undulate alnng
Marging, Stamens many, insered on 4-5 mm long torus; filaments while, glabrous. Ovary cylindrical, ca 5
mMm long, truncate at apex; stigma more or less conical. Gynophore 2-2.5 cm long, glabrows, Froits %-12 cm
long, constricted belween the seeds, forming an elongated, twisted and knatted berry, each knot 1-seeded,
light brown. Seeds brown, more or less globose, minutely echinate or tubercuiate,

Fi: Jamaary - March; Fr. February - May.
Evology - Rare, found in gravelly habitats climhing on shrubs and small trees.

Specimen examined @ DNP, Sherry 3484 (BSJQ).
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5. POLYGALACEAE

POLYGALA L.
fa. Bracts persistent. Capsules pubgscent, Seeds with conspicesus strophicle, 1. F. eriaptera
1b.  Bracts caducous, Capeules glabrous. Seads wilhout strophiole, 2, P irregularis

1. Polveala erioptera DC. Prodr. 1: 326, 1824; Benneit in Hook. f. Fl. Brit. India 1 : 203, 1872; Duthie,
Fl. Gangetic Plan | : 62, 1903; Bhandan, Fl. Indian Desert 46, 1978; Parmar in Shetty & Singh, Fl. Rajasthan
[ : 96 1987; Sundara Baghwan in Sharma & Balakrishnan, FL India 2 : 467, 1993,

Erect, annual or perennial, pubesgcent herbs, 40-50 cm high. Leaves 1.5-3.5 x 0.4-0.8 cm, subsessile,

oblong o linear or ellipiic-cbovate, parrowed ac base, acute a1 apex, glabrous above, tomentose beneath.
Flowers pinkish-purple, solitary or in extra-axillary, op to 3.5 em long racemes; pedicels up to 2 mm long,
Bracts persistent. Sepals 5, persistent, unequal; outer 3 ovate, ¢z 1.5 mm long; wing sepals 1.5-3 mm long,
with green central stripe, Petals 3-lobed. Ovary oveid, ce I mm long, pilose; atyle curved, hroadened at
middle; stigma capitate. Capsules 3-5 x 2-2.5 mm, oblong, obliquely notched, pubescent. Seeds 3-4 x 1-2
mm, oblong, black, densely pilose; strophiole 3-lobed, with a few hairs (Plate-12/2),

FL. & Fr: lanuary - December.

Foology : Common, found in sandy plains wsually in association with Cenchrus spp., Exphorbia
granulata Forssk., eic

Specimens examined © Near Kanoi, Monika 16568 (BSJO); Miajlar, Monika 16664 (BSJO), Mathuo-
ki-Basti, Monika 16737 (BSJIO); Nonth of Munabao, Pandey 7909 (BSIO).

2. Polygale irregularis Boiss. Diagn, PL Or, Nov, ser. 1. 1 @ 8 1842 & Fl. Orent. 1 : 469. 1867,
Raizada, Suppl. Duothie, Fl. Gangetic Plain 13. 1976, Bhandari, Fi. Indian Degert 47. 1978; Parmar in Shetty
& Simgh, Fl. Rajasthan 1 : 96. 1987, Baneriee in Sharma & Balakrishnan, Fl. India 2 ; 472, 1993,

Perennial herbs; stem branching from a more or less woody base; branches ascending, adpressedly
pubescent, terete, striate, the older with conspicuous cicatrices of fallen leaves. Lower leaves 1-3.5 x 0.2-0.5
¢m, oblanceolate or cbovate; upper leaves 6-8 x 1-1.5 mm, linear-lanceolate, attenuate at base, subacute ag
apex, pubernious on both surfaces. Flowers pink, in 6-15 cm long, iatcral or terminal racemes; pedicels
1.5-2 mm long, hairy. Bracts 3, ovate, acute, hairy, caducous. Sepals persistent, bairy; outer ones linear-
oblong, ca 2 min long, wing sepals obliquely ovate, ca 4 x 2 mm, glabrous, greenish-while, with purple
or gieen arched veins. Lateral petals ce 4 nen long, vbovaie, cuneate, somewhat truncaie at ihe obscurely
undulste apex. Capsules 6-7 mm long, obliqueiy cbovaie, winged, giabrous. Seeds obconical, acute at base,
crowned by bulbous-tipped clavate papillae at broader end and adpressed hairy at proximal end, dark brown
to black.

Fil. & Fr: December — October.

Ecology ;- Rare, mamly found in sandy habitats in association with Polfyveale eriopiera DC., Cleome
gyaandra 1., Molluge cerviana (L.) Seninge, etc.

Specimen examined @ Near Berigivala, Monika 16680 (BSIO).

BOTAMNICAL SURWEY OF WA
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6. PORTULACACEAL
PORTULACA L.

Portulnca vleracea L. Sp. PL 445 1753; Dyer in Hook. . FL Bri. India 1 : 246, 1874; Duhic, FL
Gangetic Plain | ; 69, 1903; Bhandari, Fi. Indian Desert 5. 1978, Parmar in Shetty & Singh, Fl. Rajasthan
1 102, 1987; Ruo in Shurma & Sanjappa. FL India 3 ;4. 1993,

Local wames @ Kulfo, Luni Lo,

Prostrate or diffluse herbs, branches many, radiatly spreading, glabrous, green to pink. Leaves alternate
or subopposite, often somewhat crowded towards the end of branches, 1.5-3 x .7-1.3 ¢m, flashy, sessile,
ohovate-spathwlate, fruncale or obmse at apex, with ¢ | mm lony, axillary, stipular hairs, Flowers yvellow,
2-8 in terminal ¢lusters swrrounded with involucral leaves and inconspicuous hairs. Bracts cg 5 x & mm,
ovate, acuminatg, Sepals up to 8 x & mm, united below imo a tube, free part fleshy, oblong-ovate, keeled or
slightly winged. Petals 3-10 x 2.5-8 mm, broadly cbovate, Stamens 7-8; [laments ca 4 mm long; anthers
small. Ovary ovoid: stvle short, with 3-6. subulate lobes, Capsuies 6-4% mum long, ovoid. shining, dehiscing
ghove the base, circumscissile. Sceds many, 0.6-0.7 mmy in diam., reniform. granoiate, black,

Fi & Fr. Throughout the year.

Eeelogy » Commaon, found mostly in moist places and as a weed in cultivated fields. Main associates
are Zyeophyifum simplex L., Creomis melo L., Trianthema friguefra Routl, ox Willd, sic,

Fod A ' 4 [t DU+ T I SR I N LYl v Nk FA Y K3 oo dol, TR AT aTIDNSLL, D [ SRl )
SEMUIRRCRY CXAmIRed J SUAASAN . 1, ORHERE LRHAY LDV S), FOfgie’yv rove (Daaiurr Sedlil. LHTERLE
T A A L DT T i L 1 Iy ] Ao TR A
16713 (BSIGY Pond near Berisivala, Paadev TB0Z (BSI(H.

7. TAMARICACEAE
TAMARIX 1.

Tamarix indica Willd. in Ges. Naturf, Freende Berlin Neoe Schr. 4 0 214, 1803, Parmar in Shety &
Singh, Fl. Rgjasthan | @ 106, [987: Shetty & Pandey in Sharma & Sanjuppa, FL India 3 ; 25, 1993, Tamariy
godlica L. var, indicg (Willd.) Ehrenb. in Linnaea 2 @ 276, 1827 Dyer tn Hook, £ FL Brit, India 1 : 248, 1874,
1. indica Koen, ex Roxb, FI, Ind. 2 2 100, 1832, nem. illegit, non Wilkd, 1803, T galdfice awct. plur, non 1.,
}753; Dyer in Hook. f. FL. Brw India § : 248, 1874, 7. wrenpii Hole in Indian For. 45 : 248 191%: Bhandari,

Fl. Indian Descrr 36, 1978,

Large shrubs or small tzces, up to 2-3 m high. with slender, pendulvis branches. 1.caves 2-4 mm long,
subulate-acute from a trianguiar, semi-amplexicaul base, tmbricate when young. Racemes laterdd or terminal,
panicled, spike-like. Flowers pink, hisexual; pedicels 23 mm Jong. Bracts ovale, acute. Sepals 5, ovate,
minute, minutely denticulate on margins. Petals 2-2.2 x 1-1.2 mm, obloag, rounded or notched at tip. Disc
5-lobed. Stamens 3, inscricd opposite the lobes. Ovary bottle-shaped, trigonous; styles 3, articulated Lo the
ovary, Capsules 3-4 x 0.6-1.5 mm, glabrous, conical, pale pink. Seeds 0.5-0.6 mm long, with a plume of white
hairs (2 mm long comal, black.

Fl. & Fr.: Sepieinber — March,

Ecology ; Occasional. found in marshy or wet saline habitats, usually forming ir's own conmunity,

LOTANICAL SURVEY CF INDIA,
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Spevimeny examined ; Miajlar road, Monika 16637, 17132 (REJO); Stream along Miajlar road, Sherty
3407 (BSIO).

8. ELATINACEAE

TIAS TR A

ner x 1
DA L
ba.  LErect, annoal herbs. Flowers many, m dense, axillary, cymese clusters. Stamens 5. 1. B. ammiannivides

lh. Decumbent ur spreading, perenmial herbs, Flowers solitary or 2-8, in axillary fascicles. Stamens 10,
2. B. ruffruticosa

. Bergia ammannioides Roxb. ex Roth, Nov. Pl 5p. 219, 1821; Roxb. FL Ind. 2 : 457, 1832,
‘armmanoides’; Dyer in Hook, f. FL Bat India 1 : 251 1874; Duthic, Fl. Gangetic Plain 1 @ 73 1903,
Bhandari, Fl. Indian Desert 57. 1978, Parmar in Shetty & $ingh, FI. Rajasthan | : 107. I987: Bhattacharya
in Sharma & Sanjappa, Fl. India 3 : 33, 1993, Elarine ammoannioides (Roxb. ex Roth} Wight & Arn. Prodr,
41. 1834, Bergia ammunnioides Roxb. ex Roth var, pentandra Wight, 111 Ind. Bot. 54, t. 250, 1844).

Local name : Jaf-Bhangra.

Annual, erect, much-branched herbs, 10-20 cm high, branches terete, reddish-purple, glandular pubescent
or glabrescent, swollen at nodes. Leaves 1.5-3 x 0.3-1 cm, oblanceolate or elliptic, attenuate at base, gradually
tapering to short petiole, acute at apex, upper half distantly serrate with gland-tipped teeth, lower half entire.
Stipules 2-3 mm long, triangular-lanceclate, acute, sermate, pubescent. Flowers manute, in donse, axillary
cymes forming clusters, reddish-pink or white; pedicels 1-2 mm long, slender, pubescent. Sepals %, cg 1.5
x 0.5 mum, linear-lanceclate, acule, glandular pubescent. Petals 5, elliptic-oblong, acute, white or reddish-pink.
Stamens 3; filaments glabrous; anthers pale. Ovary subglobose, glabrous, styles 3, short, stigmatic tip reddish.
Capsules c¢ 1 mm long, subglobose, reddish. Seeds many, minute, ovoid, giabrous, dark brown, shining.

Fi & Fr: August — March,

Feology @ Commonly found in the moist sandy places near tanks, in association with Glinus lotaides
L., Cyperus rotundus L., etc.

Specimen examined : Near Berisivala, Pandey 7871 (BSIO).

2. Bergig suffruticosa (Delile) Fenzl. in Denkschr, Bot, Ges. Eegensb, 3 ¢ 183, 184!; Bhandari, Fl.
Indian Desert 57. 1978. Parmar in Shetry & Singh, Fl. Rajasthan | : 109, 1987, Bhattacharya in Sharma &
Sunjappa, Fl. India 3 ; 36, 1993, Loncretia suffruricosa Delile, Fl. Egypt. 213. t. 25, 1813, Bergia odoratg
Edgew. in ). Astat. Soc. Bengal 7 : 765, 1838; Dyer in Hook. f. Pk Brt. India } © 251 1874,

Local name : Kharbuji,

Decumbent or spreading, aromatic herbs, with woody base, stem shartly hispid: branches many, opposite.
Leaves 0.5-2 x 0.2-1 cm, elliptic-ovate or oblong-lanceolate, narrowed at base, subacute at apex, crenate,
densely glandular-pubescent on both surfaces, subsessile. Stipules linear-fanceolate. Flowers white, solitary
or in axillary, 2 to 6-flowered fascicles; pedicels ca 2 mm long, pubescent. Sepals 2-6 x 1-3 mm, ovate-
oblang, apiculate, pobescent cutside and on the margins. Petals slightly longer than the sepals, obovate-
oblong, entire. Stamens 10, opposite to the sepals. Capsules ovoid, whitish-pink. Seeds numercus, minute,
oblong-ellipsoid, shinning, dark brown.
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Fi. & Fr.: Guivber — February.

Feology © Rare, found in drving beds of ranks and water streams 1o modst sandy spils, Flants make
associaton with Cyperus rotntdus L., Glinus fofordes L. and sometimes with B, anmmaanioides Roxb, ex
Roth.

Specimens examined : Along Migfar-Sundra road, Monika 17142 {BSID). Near Berisivala, Pandey
1869 (BSIOY), Kanoi, Pandey TEX2 (BSIO).

9. MALVACEAE

la. Fruil 4 capsule, dehiseent 2. Hihiscus
Ib. Fruit schizocarpic, indehiscent; carpels {mericarps) wspally separating. 2
2a.  Epicalyx present 3. Pavonia
2b. Epicalyx absent, 3
Ja. Mericarps 1-seeded, not dehiscent by apical slits. 4. Side
b, Mericarps 2 o 3-secded, dehiscent by apical slits. 1. Aburilon

|, ABUTH.ON  Mill,

fa. Mericarps 8-10. 2. A, fruticosum
1b, Mercarps more than 10. 2
2a. Medcarps mucronate or aeuminate, exceeding the calyx. kL
2b.  Mericarps obtuse, without a mucre, shorier than calyx, d. A. parsospmy
3a. Mericazps 6-8 mm long, acwminate. 1. A. bidematumn
3b. Mericarps 10-12 mum long, acute with a simall mucro. 3. A indicum

1. Abutiten bidentatum Hochst. ex A, Rich. Tent, Fl. Abyss. 68, 15847, Mast. in Hook, f. Fl. Bnt, India
1 : 326, 1574; Bhandari, Fl. Indian Desert 59, 1978; Parmar in Shetty & Singh, F1. Rajasthan 1 : 115 1Y87;
Paul in Sharma & Sanjappa, FL India 3 : 260. 1993,

= L

Perennial undershrubs; stem and branches denscly woolly, intermiingled with soft, stelluie, spreading
and simple hairs. Leaves 5-10 x 2-10 cm, ovate, cordate at base, acuminate at apex, imrcpularly toothed,
densely pubescent with stellate and few simpie hairs on bolth surfaces. Petioles 6-10 cm long, Stipules 1-2
mm long. Flowers yellow, axillary, solitary or in panicles; pedicels / peduncles 2-5 cm long. Culyx cup-
shaped, divided up to hall waiy down; fobes 5-6 x 2-3 mm, ovate, acuie, demsely velvety pubescent. Corolla
1.8-2 cm in diam. Staminal column 2-3 mm long. Schizecarps ca tom across; mericarps 18-20, 10-13 x 7-
8 mm, oblong, pradually acuminate, bidentate al apex, 2 10 3-secded. Seeds 1-1.5 mm across, reniform,
brownish-biack, minutely hairy.

Fi. & Fr.: Augusti-December.

Ecology : Rarely found in sandy and gravefly habitats in wastelands in association with Amarantfius
SpR., Heliotropium spp., cle.

BOTARICAL SURVEY OF MDA
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Mpecimens exanined @ Near Satto, Mowita 16641 (BSIO); Along Miajlar road, Mesrika 17147 {BEIO).
MNotes o Vuaniety major (Blatt. & Hallh.y Bhandun reported from desert regiom does nor oceur in DN

1. Abutifon fruticosum Goill. & Perr. in Guill. er af. Fl. Seneg. Tent. ]+ 7). 1831: Mast. in Hook. £
Fl. Bat [ndix 1 : 328 1874; Bhandan, FI Indian Desert 60, 1978; Pumar in Shetty & Singh, Ft Rajasthan
1 14, 1987, Paul in Sharma & Sanjappa, FL India 3 ; 2630 1993,

Local nume | Mmaratt,

Much-branched, ngid, perennial undershrubs, 60-120 cm hirh; stem tercte, slender, denscly covered
with whinsh hairs, Leaves 1.5-5 & 1.2-4.8 cm, ovate, acute at apex, cordate ab base, denticulate, covered with
soft, whitish hairs on hoth surfaces. Petinles 2-3 cm long, stellate pubescent. Stipules 1-3 mm long, linear.
Flowers yellow, axillary, solitary; pedicets 2-3 ¢m long, articulated at apex, stelbme pubescent. Calyx
campanulate, divided up o hall way down; [obes 3-4 x 2-3 mm, mangular-ovile, acote, 3-nerved, densely
pubescent. Corolly 3-8 x 2-3 mum, cumpanulaie. Staminal colume 3-4 mim long, stellate haicy. Schizocarps
5-11 mm long; mericarps 8-10, 5-10 x 4-6 mm, obliquely truncate. without awns, denscly stellate hairy, 2
o 3-seeded. Seeds 1-1.5 mm across, dotted with minute. brownish-white, hooked hairs.

Fi. & Fr.. September- Fanuary.

Erology : Rarely found in gravelly habitaty n association with Cleome scaposa UC., Fagonia spp., ele.
Specimen examined : Along Miajlar road, Shertv 3394 (BS]O).

Noves © Vanety chryvsocarpa Blatt. & Hallb. reported from desent area does not occor in DNP.

1. Abutilon indicum (1..) Sweet, Hort, Brit. ed. 1. 54, 1826; Mast. in Hook. f. Fl, Brit. India | ; 326,
1874; Bhandari, Fl, Indian Deseri 61, 1978; Parmar in Shetty & Singh, Fl. Rajasthan 1 116, 1987, Paul in
Sharma & Sunjappa, Fl. India 3 : 266, 1993, Sida indica L. Cent. Pl 2 : 26 1756

Local name: Kanghi.

Erect, perennial, tomentose undershrubs, 1-1.5 m high; stem woody with age. Leaves 3-18 x 1E-16 cm,
ovate, cordate at base, acuminate at apex, scrrate, velvety tomentose on both surfaces. Stipules deflexed.
Flowers yellowish-orange, solitary, axillary; pedicels 2-2.5 ¢cm long. jointed near the top. Calyx -1 mm
long, campanulate, divided up to the middle, steliate pubescent; lobes apiculate, triangular. Coralia 2-3 x 1-
1.5 ¢m; petals obovate. Staminal column ca 7 mim long, hairy at the base. Schizocarps ca 2 ©m across,
cylindric, truncate, stellate pubescent; menicarps 15-20, 1.2-1.5 x 0.5-(1.6 cm, reniform, acuminate and mocro
tumned backwards. Seeds 3-4 x 1-2 mm, reniform, punctate with minute warts, hairy ar hilum, greyish-brown,

Fi. & Fr.. October-January,

Eealopy  Oecasional. found in wastelands in gravelly habitas in association with Heliofropium strigosum
Willd., Fagonia bruguieri DC., ctic.

Specimen examined | Near Sundra, Meonika 17167 ({BRIO).
Motes . Vaniety guineense (Schum.) Borss. reported from desert region does not occur in DNE,

4. Abutilon pannosum (Forst. 1) Schlect. Dot, Zeit, 9 ¢ 828, 1851; Rhandari, F1. Indian Desert 62,
1978; Abedin in Fl, West Pakistan 130 : 72, [979; Parmar in Shetty & Singh. Fl. Rajasthan 1 @ 118 T9R7,

BOTAMICAL SURYEY OF MMIHA
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Paul in Sharma & Samjappa, Fl india 3 : 268, 1993, Sida panmosa Forst {0 in Comment. Phy. & Soc. Reg.
Sci. Goetiing, ser. 209 1TRT. 8. glawea Cav, Teon, 12 8.0 T 1791 80 muica Delile ex DC. Prodr. 1 @ 470,
V824, Abwaifon plaucnm (Cav.) Sweet, Hort Brit. | @ 54, 1826, Raizada, Suppl. Duthie, Fl, Gangetic PL 26.
1976, A, minticurn (Delile ex DC) Swoeet, Horl. Brt. cd. 2. 65, 1830: Mast. in Hook. [. Fl, Brit. India 1 : 327.
1874, Sidea tomentosa Roxb. Tl Ind, ed. Carey 3 @ 178, 1832, Abutifon fumenttoswm (Roxb.) Wight & Am.
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Local name ;| Kanghi-buti
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rounded-ovate. cordate at base, acule 10 acurminale al apex, 5 1o 9-nerved from the base, densely hairy on both
surfuces, marging imregularly toothed. Petioles 5-10 cm long. Stipnles 2-10 mm long, lincar, acute, hairy.
Flowers yellowish-orange. Targe, solitary, axillary; pedicels 1.53-2 cm long. Calyx campanulate, divided up to
the middle; lobes (.8-1.5 x 0.5-0L% cm, ovate. Corolla 3-4 ¢m in diam,; Tobes obliquely thangular, glabrous.

Qr\hgnrmmn 0521 cn lope, subolohose: merenrme 20235 aoch 610 x 2.5 e, raniform nﬂmp.mccnri on hwo
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sides, almost rounded, densely hairy on cuter margins. Seeds 2-3 per mericarp, scabrous. brownish.

Fl. & Fr.. Qctober-March.

Eeology ; Occasional, mostly found in sandy places in association with Cleome visceosa [, Heliotropium

Specimens examined . Near 3arto, Monikae 16665 (BSIO); Along Miglar- Sundra road, Monika 17153
{BSIO).

2, HIBISCUS 1., (nom. cons.)

la. All Teaves entire. Capsules globose. Seeds hirsute, cottony, 3. H. mtlcranthns
Ib. Leaves entire and shallowly 3-lobed both, Capsules oblong-ovoid. Seeds tuberculate or plabrous. 2
Za. Involucral bracts conspicuous. linear, acute, 1, H. amblvocarpus
b, Involucral bracts absent or very rudimentary. 2, H. lobatus

1. Hibiscus amblvocarpus Hochst, ex Webh. Fragm. FL. Acth-Aegypt. 43, 1854; Rakshit & Kundu in
Bull. Bot. Surv. India 12 174, 1972; Parmar in Shetty & Singh, Fl. Rajasthan | @ 120, 1987, H. punciatus
Dulz. in Dalz. & Gibs, Bombay Fl. 20. 1861; Mast. in Hook. {. Fl, Brit. India 1 : 340, 1874, H, obsiiobus
gucl. plur non Garcke 1849; Bhandan, Fl. India Desert 65, 1978,

Erect, annoal undershrubs, up to 1 m high; stem stellate pubescent when voung. Leaves 3-8 x 1.5-7.5
cm, simple, ovate, obtuse, entire or unequally shallowly 3-lobed, middle lobe lenger than laterals. Stipules
4.5 mrn long, linear-lanceolate. Flowers axillary, solitary, pale pink: pedicels shorter than the petioles. Invalucre
bracts 8-12, 4-3 mm long, flat. Bractecles free, linear, spine-tipped, hairy, Calyx divided halt way down;
lobes lancenlate. Corolla white or pale pink, slightly exceeding the calyx. Capsules ovoid. beaked, pubescent,
excecding the calyx. Seeds reniform, muricare, black.

Fi. & Er.: September-Oclober.
Ecology : Rare, found in rocky and gravelly habitats.

Specimen examined : DNP, Thauri 916 (BSIQ).
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2. Hibiscus fobatus (Murr) O, Kize, Rev, Gen. PL 3 (2) ;0 19, 1898; Bhandun, Fl. Indian Desert 64,
197#; Parmar in Shetty & Qingh, Fl. Rajasthan | @ 121, 1947; Paut in Sharma & Sanjappa, T, Tndia 3 : 336,
1993, Sofmufm febata Murr, in Comment. Phy. & Soc. I{c,s_, Sci. Goetting. 6 @ 20. t. 1. 1783, Hibiscus

0O 1T7u0. WA~z el T Tl Dot Feecdine 1 - 3258 1094 1.0k0 .
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Erect, annual heebs, up (0 1 m high; stemn and brunches pubescent. Leaves 3-12 x 1.5-8.5 em,
polymorphous, lower leaves larger and long-petioled, orhiculur-ovate, upper ones deeply or shallowly 3-
Tobed, pubescent on both surfaces, marging crenate or bluntly oothed. Petioles 3-6 mm long, lerete, pubescent.
Stipules 1.5-8 mm long, filiform, setaceous. Flowers pink, axillary, solitary in basal part and in terminal
racemes. Peduncles 4-6 ¢m long, jointed about 1 cm below the apex. Involuere bracty absent or 6-8, very
minotg, linear. Calyx 6-7 mm long, campanulate, 5-lobed, enlarging in trwit, hispid, Corolla 10-15 mm long;
petals obovate, transparent.  Slaminal column very small, ca 5 mm long. Capsules ovoid, slighlly wninkled,
pubescent. shortly beaked. Seeds ce 1.5 x 1.3 mm, obovate-tetrahedral, twbercicd. black.

Fi & Fr: Angusi-October.

Eraldogy @ Oceasional, found in sandy habitats in association with Amaeranthuy viridis L., Heliofropium
strigosum Willd., e,
Specimen examingd » Near Rarmna, Monika 1658 (BRSIOH,

3. Hibiscus micranthus 1. . Suppl. Pl 308, 1781, Mast. in Hook. f. Fl. Brit. Tndia | : 335, |87
Duthie, Fl. Gangetic Plain 1 : 8%, 1903; Parmar in Shetty & Singh. Fl. Rajasthan 1 ; 122, 1987; Paul
Sharma & Sanjappa, Fl. India 3 : 330, 1993, H. ovalifofius sensi Boisser, FL On 1 0 839, 1867, non (Forssk.)
Vahl 1790; Bhandari, Fl. Indian Desert 56, 1978,

Undershribs, up to 1.5 m high; branches terete, slender, scabrid with scatlered. steflale bristles. Leaves
1.5-3.5 x 0.5-2.5 ¢cm, ovate or oblong. acule or obtuse al apex, serrate, scabrid with siellare hairs an both
surfaces. Petioles (L3-1 cm. Stipoles filifarm, hairy. Flowers white, tum to purplish-pink with age, axillary,
solitary: pedicels ap to 2 cm long, jointed muoch below (he middle, slender, scabrid with stellate hairs,
Involucre bracts 6, fliform, hairy, much shorter than the calyx. Calyx 4-5 mm ltong, divided up to halt way
down; lobes 3-4 mm long, lanceolate, stellate hairy outside. Corolla 1-1.2 x 0.3-0.4 cm, oblong. obtuse. often
reflexed, steilate pubescent outside. Stamens in wwfts or staminal column. Capsules ca 8 mm in diam.,
globose, pubescenl. Seeds reniform, black., cottony with long. silky hairs.

Fi. & Fr. March-Decamber.

Feology : Rare, found in the gravelly-rocky habitals in association with Euphorbia caducifolia Haines
and Cleome scaposa DC.

Specimen examined @ On Hillocks in Damodara, Shefry 3446 (BSIO).

3. PAVONIA Cav. (nowr rons)

Pavonia zeylanica (1..) Cav. Diss. 3 134, ¢ 48, £ 2. 1787, Mast. in Hook. f. FlI. Brit. Indis 1 : 331,
1874, Raizada, Suppl. Duthie, Fl. Gangetic Plain 32, 1976, Bhandari, Fl. Indian Desert 70, 1978; Parmar in
Shetty & Singh, Fl. Rajasthan 1 : 129, 1987; Paul in Sharna & Sanjappa. Fl. India 3 © 257, 1993 Hitriscus
zevianicns L. Sp. Pl 697, 175},
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roundish, shghtly Lmdatc at hasc usuwally 2 1o 5-lobed. mre!y enlire, r.lt:nidre Petivles 1.8-3 cm long, viscid,
hairy. Stipules subulate, small. Flowers pink, axiltary, solitary; podicels longer than peticles, viscid hairy,
jointed near the middle or above. Involucre bracts §-12, free, linear, hairy, cilinlate. Calyx-lobes 3-3.5 tun

long, lanceolate. Corpdla 11-12 mm Jong, Mernicarps 5. trigonous, ounded on the back, slightly wrinkled and

'L?r‘]_npri olabrour, encloged in ‘hp nersigtent involucre, Yeeds 2-2.2 mm lone, browen, with loneiinding] whie
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lines of spirally curled hairs on the back and sides.
£ & Fro September — December.

Ecology : Common, found in waste places in sandy habitats in association with Feristraphe panjculaty
(Forssk.) Brummitt, Sida spp.. cte,
Spectmen examined @ Mujlar village, Meonika 17108 (B0,
4. 5IDA L.
L, Prosoaie o trafling herbs. Mencarps 3. 1. 8 eordaia
Ib. Crect wndershrubs, Mericamps f-10, 2
28, leaves cordale sl hase. Meocarps 100 2. 8. cordifolin
2b,  Epaves cuocale or rounded al base. Medeaps 6-8, 3

da. Calyx 8100 mm iong, Carpeis loosely but completely enclosed by the calyx; merfcarps prominenily reticulated
on the sides, 4. 8, tiagii

b, Calyx 5-6 iun long. Cacpels not completely enclosed by the calyx: mericarps not reticulated. X 5 overa

1. Sida cordafa (Burm. ) Borssum in Blumea 14 ;0 182, 1966, Bhandari, Fl. Indian Desent 72, 1978,
Barmar in Shetty & Singh, Fl. Rajasthan | : 131. 1987, Melocliia cordate Burm. . Fl. Tnd. 143. 1768, Sidu
veronicifolia Lam. Encycl. 12 3. 1783; Duthie, Fi. Gangetic Blain 1 ; 80, 1903, 8, huwmifis Cav. Diss. 5 ; 277,
L 134, f 2. 1738; Mast. in Hook. f. FL. Brit. India 1 : 322, 1874, incl vars.

Local name ;| Adio-bad.

Annnal, pro*:tate or trailing herbs, vp to 1 m long, stem and branches stellately hispid and glutinous
scabpid, Leaves 2-5 x .84 cm. ovate-col date, acule, crenulate-dentate. Spdﬁﬂi}f puneauem on hoth surfaces.
Petides 2-3 om long, swollen at base and at apex. Stipoles 3-4 mm long, subacute. Flowers yellow, axillary,
solitury or paniculate 10 (asciculate; pedicels jointed jost above the middle, slender. Calyx 4-5 mm long,
sparsely vitlous with long hairs: lobes Iﬂnger thun the lube, acute. Corolla 5-6 mm long. Staminal tube
sparsely pubescent. Mericarps 5, 4-5 mm long, muticous, deohiscent, thin-walled, slightly lenghudinally
keeled on (he back. minutely pubescent, with very short, connivent awns. Seeds ca 2 mm long, glabrous,
brownish-black.

i & Fr: Angust-Movember.

Ecology @ Qceasional, found in sandy habitats under the shade of trees and shrubs like Prosopis
cinergria (L) Druce, Coapparts decidia (Forssk.) Edgew., cle.

Specimen examined : Barna, Monika 16778 (BSIO),

BOTAMICAL SURVEY OF IMLHA
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2. Sidy cordijelic L. Sp. PL 684, 1753, Mast. in Hook, {. Fl. Bri. India 1 ;. 324 1874; Duihie, FL
Gangetic Plain 1 ; 82, 1903; Bhandari, Fl. [ndian Desert 72, 1978; Parmar in Shetty & Singh, Fl. Rajasthan
1: 131, 1987 IMaul in Sharina & Sanjappa, Il India 3 : 285, 1993,

Perennial. erect vndershrubs, up (0 1 m bigh; stem and branches softly villons mixed with stellaie
pubescence. Leaves 2.3-7 X 1-4 ¢m, ovate-oblong, shallowly cordate at base, subobtuse al apex, margins
slightly crenale. stellate pubescent on both surfaces. Petioles up to 3 cm long, stellate pubescent. Stipules
filiform, ca & mm long. Flowers vellow, axillary, upper flowers nearly sessile and fasciculate towards the tips
of the branches forming subspicate inflovescence; pedicels -2 em lang, jointed much above the middle.
Calyx 6-8 mm long, campanulate, 5-fid, 10-ribbed, tememose; lobes tiangular, hairy. Corolla 7-5 mm long.
Staminat columm hirsute. Mencarps 14, 3-sided, stdes strongly reticulate, ciliate on upper margins, awned;
awns 2, 3-3.5 mm long, much exserted from catyx. Secds ca 2 mm in diam., trigonous, glabrous, tufied-
pubcscent near the hilum, brownish-biack.

Fi & Fr: September-lanuary.

Ecology : Found in sandy 1o gravelly habitats, mainly under the shade of Prosopis ciweraria (L.) Druce,
Capparis decidua (Forssk.) Edgew., etc.

Specimen examined : Sudasan, Meonika 16690 (BSJO).
24, 1775 Bhandan, Fl. Indian Desert 73. 1978, Parmar in

|
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3. Sida ovate Forssk. Fl. Aegypt.-Arab,
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Local name ! Balro.

Cract undershrubs; stem and branches grey-tomentose with stcllate hairs. Leaves 2-4 x 1-3.5 cm,
oblong-uvate, rounded al basc, obtusc at apex, crenate, denscly pubcscent with stellate hairs on both swiaces.
Petioles 1-1.5 ¢cm long, tomentose. Stipules ca 4 mm long, linear-lanceclate, stellate pubescent. Flowers
yellow, axillary, solitary; pedicels 0.5-1 cm long, shorter than peticles, jointed just below the calyx. Calyx

campanulate; lobes 5-6 x 2-4 mim, ovake, Suh«iuu.lm-+ densely stellate pobescent ontside. Petals 0.8-1 x 0.3-0.3
SI,n'r'nn"ll rnlllrr!n wle ”"ﬂﬂ h,nru M{M"u"ﬁh"l\ 7 R "?. .d. T TR,

AELy RS EEERF YR TR ""‘"""-‘ it = =
naarly glabrong, laterally ﬁ“rim_llat_.; awns 2, linear, very short. Seeds o2 2 mm in diam., rounded-renifonn
glabrovs except with steflate hairs near the hilum, black.

Fl. & Fr.: July — February.
Feology - Sometimes found aear enltivated ficlds i sandy soils with nther rainy season weeds.
Specimen examined : North of Gadra toad, Sherty 2316 (BSJO),

4, Sida fingié Bhandari in Ann, Arid Zone 16 {4) + 455 1977 & in Fi. Indian Desert 74. 197%; Parmar
in Shetty & Singh, Fl. Rajasthan | : 133, 1987; Paul in Shuarma & Sampappa, Fl India 3 ;0 264, 1993, 5,
pakistanica Abedin in Pakistan 1. Bot. 1 : 54, 1979,

Local name : Bal

Much-branched, perennial vndershrubs, densely stellate tomentose all over; stem terete or sulcate,
woody at base. Leaves 1.5-3 x 1-2 cm, ovate-oblong or obovate, subobiuse or wruncate at apex, rounded at
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buse, entire, crenate-serrate, 3 to 5-nerved from base. Petioles [-1.5 cm leng. SMipules linear. Flowers pale
yellow, axillary, solitary; pedicels 0.2-1 cin long, jointed just below the calys, Calyx-lobes free up to the
middle, 6-7 x 3-5 mm, slellate pubescent, mucrenate. cnlarged in fruit. Petals 7-10 x 5-6 mim, obliguely
obovate. Staminal column hirsute. Schizocarps pentangular-ovoid, enclosed within the culyx: mencarps 7-8,
woody, prominently reticulated on the sides, strongly rugose on the back, 2-awned al apex. Seeds glabrous,
with a it of steflate hairs al hilum, bBack (Fig.-4),

Ecofoyy © Rare, tound in the sandy habitals foroung isolaed patches of fow individuals,
Specimen examined - DNP, fiwari 869 (BSIO).

10. STERCULIACEAE
AMETIFANTA Tuorssk.

Methanin denkamii R, Br. in Denh, & Clapp. Trav. np}a 2320 1826 Mast in Hook. (L Fl. Bot India
1: 373 1874, Bhandan, Fl. lndian Deser 750 1978, Pandey in Sheily & Singh, FI Rajasthan 10 141, 1987,

Malick in Sharma & Sanjappa, FL India 3 0 438 1993,

Suffraticose herbs, woody ar hase; branches many, densely stellate wmentose. Leaves 1.3-5 1 1-2.5 cm,
ovate-oblong or elliptic, rounded and S-nerved at the base, obtuse or apiculate al apex. crenalc-serrare, stellate
hairy above, heary pubescent bencath, Petioles 1.5-3 cm long, subtercte. Stipules ca 5 mm long, subulate,
Miform, hairy. Flowers axillary, solitary, orange-yellow; peduncles ca 2 cm long, divided above into 2-3
pedicels 2-6 mm iong. Involueral bracts 3, 1 x 1.5 em, reniform, membranous, stellate pubescenl, accrescent,
enclosing the capsules. Calyx-lobes 4-6 mm long, lanceolate to ovate-oblong, acominate, stellate tomentose
outside, glabrous inside. Petals 4-3 mm long, obovate, glabrous, veined. Stamens 4, 3-4 mm long, alternating
with 4 staminodes: staminodes 2-2.5 mm Jone. Ovary cg 2 mm in diam., hairy. Capsules 4-6 mm in diam.,
tlobose, dehiscence locolicidal. Sceds 1-2 10 each locule, angled, smooth, black.

FL & Fr: lune-Movember.,
Evology ; Rare, tound in sandy habitats particularly in imer-dunal arcas.

Specimens examined © Near Khurl, Monike 16752 (B8O Along Miglar read, Shesy 3409 (BSIO
Near Sundru, Pondev 7905 (BSIO3.
1i. TILIACEAL

la. Shrubs. Petals with a gland at base, TFruit a subglobose drupe, indehiscent, 2, firewig

Ih. Herbs. Petals withoul gland at base. Frull an clonguted cupsule, dehiscent 1. Corcharny

la. Plants prosirasie. Capsules $valved, slightly curved, i-2 cm long, 1. ¢ depressus
1b.  Planls vreel, Copsules 3 or S-valved, sicupht. more than 3 cm bang, 2
Zu. Cupsuics 3-valved, swiated, terminaing inia 3, 2-fid, spreading ups. 3 O iridens
2b, Cupsuley S-vulvadl, 10-ribbed, entire-heaked, not temminating into divided spreading tips, 2. . plitoriyg
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Fig. 4. Sida ffagii Bhandan | . Habit, b, Froit enclosed in calyx, o Androeciom, d. Menearp,
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1. Corchorus depressus {1..) Vicary in 1. Asiar. Soc. Bengal 16 160, 1847, Stocks in Prog, Linn, Soc,
1 : 367, 1848; Bhandari, Fl. Indian Desecr 78, 1978 Singh in Sheuy & Singh, FL Rajasthan 1 : 147, 1987,
Duniel & Chandrabose in Sharma & Sanjappa. FL India 3 @ 486, 1993, Andichoerns depressuy L. Mant, P,
1 @ 64 1707, Corhorus gmtichoras Raeosch, Nom. Boto ed, 30 138 1797, Mast, 1 ook, [0 Fl. Brit. India
I 398, 1874; Duthic, Fl. Gangetic Plain 1 ;0 121, 1903,

Local name @ Chamkeas,

Perennial. prostrate herbs: branches many, closely adpiessed to the ground from wondy root-stock,
young hrunches sparsely hairy, elder oney glabrous, Leaves 1-3 x 0.5-1.5 om, clliptic, obovale-clliptic o
roundish, crenatc-sertate, B-nerved, glabrows, busal appendages abseni. Petioles 1-1.53 cm long, minutely
hatry, swollen near the base of lamina, Stipules ¢ 3 mm fong. Fiowery yeliow, 6-8 mm across, i jeaf-
opposed, subscssile, 2 to 4-flowered cymes, Scpals 3-4 mm tong, lingar-ohliong, apiculate. Petals ca 5 x 2
mm, oblong-ohovate. Stamens 7-%; filaments yellow; anthers docsitixed. Capsules 1-2 em long, cylindnc,
glabrescent, beaked; beak 1-1.5 nuen long, Scods black. 3-gonous, obligquely truncate, smooth,

FI. & Fr: Almost throughout the vear.

Eeoloey . Common, found in sandy habitats, fallow fickds and in wastclands, Main associates are
Tribulus spp.. Aoerhavia spp., el

Specimens examined © Bidna, Monika 16516 (BSJO)Y, Near Sehman, Meonika 16614 (BSJ0O); Miajlar
village, Mowika 17114 {BSIOY Alonge Miglar road. Shetry 3408 (BS)O); Near Ganga village, Pandey 7510
(GBS0,

2. Corchoras olitorius L. Sp. Pl 5329, 7337 Must, In Hook. . T4 Brit. India i . 397, W84, Duthie,
F1. Gangeric Plain 1 : 120, 1903, Bhandari. F1. Indian Desert 79, 1978, Singh in Shetty & Singh, Fl. Rajasthan
[ : 148, 1987 Daniel & Chandrabose in Sharma & Sanjappa, Fl. India 3 : 487, 1993 C decemagnlaris Roxh,
Fi, Ind. 2 : 382, 1832,

Local name . Chomphas,

Annual, erect, branched  herbs, up to 30 cm high, with woody base; stem and brinches glabrous.
Leaves 4+11 % 3-3.5 om, lanceolate to ovale-lanceolate. goute at apex. serrate, lower serratures produced info
tiliform appendages, glabrous excepl on nerves which are sparsely hairy. Petioles 2-3 ¢m long, pubescent,
Stipuies 7-8 mm long, subulate. slabrovs, Flowers yellow, 12-15 mm across, lcal-opposed. soliary or 2 to
3-together in short peduncled cymes, subsessile, Bracts 4-3 mm long. Sepals 5-7 mm long. linear-oblong,
apiculate. Petals 5-7 mm long, oblong-spathulate. Stamens many, {filaments glabrous. Ovary cvlindrie, sparsely
hairy. Capsules 4-6 em long, 10-nibbed, glabrous, beaked: beak entire, 3-3 mm long. Seeds trigenous, black.

FI. & Fro July-January.

Ecoloyy + Occasional, found in moisk sandy soils, particularly near cultivated ficlds in association weth
Tadipafera tinifodia (L. ) Retz., Gisekfe pharnacesides L. el

Specimeny exemined  Near Sehmari, Monika 16686 (BRSO Sudasari, Pandey 7839 (BSIO)

3. Corchorus tridens L. Mant. Al 564, 1771; Mast. in Hook, £ P Brit, India 1 : 393, t874; Durhie.
FI. Gangetic Plain | 2 121, 1903, Bhandari. FL Indian Deserl 80. 1978, Singh in Shetty & Singh, Fl. Rajusthan
1 - (4R 1987 Daniel & Chandrabose 10 Sharma & Saojappa, FL India 30 488, 1993 O sritocufaris anet,
mm L. 1767 Burm. [ EL lpd. 12510 37, [ 2. 1768, O furmennd 12C Prode. 12 305, 1824,
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Fig. 5. Grrewidg tenax (Forssk.) Fiori @ o, Habit, b Flowering twig,
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Local narne @ Kugnashe,

Erect, annwal herbs, 30-60 cm high, plabrous, leaves 7-12 % 2-3.% cm. avate-lanceotate or oblong-
lanceolate, scule al apex, crenule-serrale, basal serrawres produced me Gliform appendares, glabrous except
nerves. Petioles 1-1.5 cm long, hairy, Stipules 3-4 mim long, subulate, setaceous. Flowers yellow, subsessile,
mn lesl-oppoged. 1 w 4-flowered, shortly peduncolate, corvinbose eyimes. Braces 3-4 mm long, subnlate.
Sepals 4-5 mm long, linear-oblong, apicolate. Petaly 5-6 wm g, with a shart, pubescent claw Stamens 10;
filamenis glabrous. Capsules 2.3-3 em long, siraighe. heaked: heak 2.3 mm long, ferminating into 3, 2-hifid
lips. Seeds 1-1.5 imum long, tremcate st both ends, black.

FL & Fr. Almost throughouot the vear,

Frofogy . Common, found in sandy bhahitats in association with Corchorus depressas Loy Yicary,
Tribulus terresiris L., et

Specimens examined | Near Sudasari, Monifa 16379, 16734 (BSJO); Schmary, Monika 10616 (BSIO,

s f’.’ﬁ.’k’ﬁ"m 1.

Grewia tenax (Forssk.) Fion in Bos, Piant. Legn. Eritr. 2400 190 & 0 Agn. Colon, 53 © Suppl. 23,
Y12 Naray, & RKao in ). Indian Bot Soco 29 0 179 1930 Hhandar, L Indian Desert 82, 1978,
Singh m Shetty & Smgh, FL Ryjasthan 1 1535, 1987, Daniel & Chandrabose In Sharma &  Sanjappa,
(1. India 3 : 511, 1993, Chadarg tenax Forssk. Fl, Aegypt.-Arab. Y035, 1775, Grewia populifolic Vahl, Symb.
Bot. 1: 33 17907 Must. in Hook. . FL Bt India I : 385, i874; Duthie, Fl. Gangetic Plain 1 111, 1903,
G derloefofio Juss, i Ann. Mus, Narl, Hist Naw 4 0 49210 2, 1804,

Local name : Gargan.

'.'! ghighe: 7 Ty iy wmith hau~an

o umami hronmshas T oageesn 4 & x 1.7 & o~ marsba_silad
NG, «-F M TLLEdly WYHLTL prariic Al it ]

ranches, Leaves 2.4.5 x 1-2.5 om, ovate-ob o

at baze, acutc or obtuse al apex, crenate, glabrous above, sparsely siellale hairy boncath, p-ﬂnmtcly 3w 5
nerved, Petioles up to 1 cm long, terete. Stipules lanceolate, 4-5 mm leng, pubescent. Flowers white, in

axitlary or leal-opposed ot sometiraes tenninal, 2 to 3-flowered cymes: peduncles up to 1.5 cm long, terete,
glabrous. Bracts usually 3, caducous. Sepals 1.2-1.8 cm long, lineur-ablong, tomentose outside, white and
|]r'|'1|'|.rm|\.' within excenl with Trw haire nmear the haze. Petals linear- nhlnnu ETTL 1ru11'1__1l_e iJ'I abroug, Lnrp,uhm:r
nlm:_*hr_\f_! along the hﬂﬂk of the glands: plande 5 orbicular. Stamens many: filaments pi nlcuqh.u_.nhm: ulwm_lg_l_‘
glabrons; anthers while, maised on g glahrous rarns with 5, villous teeth at apex. Style longer than the skumens,
plabrows; stigma 4-lobed, preen. Drupes 2 to 4-1obed, 8-10 mm actoss, orunge when ripe. Secds 3-4 mm in

diam., subglobose, black (Fig.-5; Plate-13/3).

F{o& Fro May  February.
Feology : Found in gravelly as well as sandy gravel habitats.
Specimen expnined @ Sunto-Ruamdera road, Monika 16640 (BSI0O),

12, ZYGOPIIYLLACTAL

Lo, Stipules spiny. 1. Fugonin
b, Stipules nut spiny., ?
2a.  Petals absenl, Slamens 5, 2. Seefzoniu
2h. Petals present Stamens 10-13. %
33 Laewves simple. Froin capsularn, 4. Zygophyium
I, 1ewres compound. Truit schiroconpic. 3, Tribulus

BOHARICAL SURVEY OF MMDLA
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1. FAGONIA lourn, ex L.

lao [nwermmlies gquadrangular; spines longer than beaves, Pedicels as long gy capsioles. L. K, fruguieri
Th, Tnternodes tercie; spines shorter thay the feaves, Pedicels twice ws lonp ag capsules, 2. F sehweinfizrthii
. Fagonia bruguieri DC. Prode. ;704 1824 Fdgew. & Hook. f.in Hook. t. ], Brir, india 1@ 423,

LE74; Pandey in Shetty & Singh, Flo Eyjasthan | 162, 1987 Bhandan, Hl lndian Descrl 79, 1990;
Singh & Singh in Hara e . Bl Tndia 4 © 420 1997, F echinetla Boiss, Diagn, Pl Onent. Moy, sern L
A 0F230 1849,

Local name ; Dhamara.

Perennial herbs, profusely branched, up to 30 cm high, glandular hairy, pale green: brunches Jistinetly
sulcate, d4-ungled; imemodes 2-3 cm long. Basal leaves 3-folicdate, upper unifoholate or all 3-foliolawe;
leaflets 3-12 mm long. Meshy, ovawe-oblong, sharply rucronate, Pedoles 3-4 o long, Stipular spines longer
than the leaves, usuwally recurved. Flowers ca 10 mm across, pink; pedicels up o 4 mm tong. Scpals oblong,

i:-él'iiSl.Eﬂl. 2-2.5 x 1.2-1.5 mmi. Petals ipﬁmumic obtidse, 4-5 iun :qu Stamielss oo 4 inin mug Ll.'l.l.'h-ill'l:\ ()
4 x 4 mm, pubcscent, brownish-groen (Plate-12/4).

Fl. & Fr. February-May.

Bl « Unen prsie Mryeern] O YR PPN |
J_.ll.l!fl!-l..‘ﬁ_'h’ - 'LLJ LFENNNIL L, JL!uII.\J. III 1I’.I.Il'|_lvf L\-J EII'.L'FI,.JI.J' l.llﬂlll'\ JII q.'\-:\l‘J\.rII'.ILII,_,I'II 'I‘TII,.II Pl e ] lrullll'bll (43 '|'LIIJIIII

() Juss, ex Schult.. Fributus spp. elc, ind sometimes {oming pure commuonities.

1.

Spechnens examined | Near Barna, Monika 16508 (BS10); Alomg Miajlar- Sundra road, Moxrika 17145
(BSICH,

Notes @ Variety rechingeri Iladidi reported from desertic zones does not occur in DNP.

2. Fagonia schwetnfurthii (Hadidi) Hadidi ex Ghafoor in Jafri & Cl Gadi, Tl Libya 38 : 31, 1977;
Pandey in Shetty & Singh, Fl. Rajasthan 1 : 163, 1987; Bhundan, Fl. Indisn Desert 30, 1990; Singh & Singh
in Hajra er af. Fl. India 4 : 44, 1987, F indica Burm. . var. schweinfirthd Hadidi in Rech. f. Fi. lran 98 :
Gt 6, 1972

TLoca] name - fXramase.

Perenmial, decumbent to erect, glandular herbs, up to 30 ¢m high: internodes 1.5-2.8 cim long. strate,
glabrous, terete. Lower leaves triloholale, upper ones uniloliolate; leallets 1-2.5 x 0.2-0.4 om, linear-lanceolate,
Petivles 6-8 mm limg. terete. Stipular spines patent, shorter than the leaves, somctimes moch reduced.
Fiowers 8-10 mun across, pinkish-purple; pedicels 7-8 mm long, glabrous. Sepals 3-4 x 1.5-Z mm, ovale,
persistent, sparsely glandular outside. Petals 4-6 x 2-3 mm, obmse, Stamens 4-5 mm long. Ovary ¢2 | mm
acrass. Capsules 3-4 x 3-4 mim, globose, softly hairy.

FL & Fr: Almost throughout the year

Eralogy © Common, found in sandy and gravelly habirats. often forming pure communities and also
found in association with Fagoniu braguieri DC,

Specintens exantined @ Mear Kanm, Monike 16598 (BSIOY; Sudasart, Monika 16758 (BSIO),

Notes o PFlower woluur which is whiie in morming, wms o pink in the adicrmoon.

EOTAMICAL SURVEY OF INDIA
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2. SEETZENTA R, Br.

Seetzenia fanata (Willd.} Bullock in Kew Sull. 1% 204, 1963, Pundey i Shetty & Ningh, V. Rajasthan
|2 164, 1987 Singh & Singh 1n Hajta e of. FL India 4 @ 49, 1997, Lygophylfum tanahum WA, Sp. P 2
D A0d, 1Y £ prosfrafum Thanb, Prode, FL Cap. 18Y. I80K). Seetrenia afrtcana K. 13r in Denham & Clapp.
INarr, ‘trav, Afnica Hot, App. 231, 1820, nem iffegit. 3. prostratume (Thunby Lickl, & Sevth, Bnum, Pl Agtic.
Austr, Y8, 1834, & orienfafis Decne, (1 Aan. 5S¢, INat, Bot sgr, 2030 2810 104 1835 Lideew. & Hook, 1, in
Hook. f. FL Brit, lncha | @ 424, 1844 Bhandar, FL Indian Descrt 86, 19/8.

Perennial. prostrate, papillale, glavcous herbs: stem and branches tercte; internodes 1.5-2 e long,
articulate, swollen and lanate al nodes. Tewves ifoliolate, central leaflet 3100 x 2.8 mm, obovate, cuncate,
apiculate: laweral ones 3-8 x 125 mm. obliquely oblonyg or subrenifoem. Petioles 2-4.5 mm long, thick.
papilloge. Siipoles 1-1.5 mm long, triangolar, intra-peniolar, hairy, Flowere solttary, axillary, grcanich: pedicels
-8 mm long. Sepals 2.35 2 1-1.5 mm, clliptic-lanceolate, acule and incvrved  al apex. Corolla absent.
Stamens 3, 3-4 mun long, alternating the sepals; (ilaments glabrovws. Owvary cbbed, more or less tuncate al
apex: styles 5; stigmas capitate. Capsulos 6-8 1 5-6 mm, ovoid, pentsgonal. Sceds 445 x 1518 mm,

Il Lot it

compressed, ovold, amooth, brown.
fi. & Fr.: September-March.

to gravelly habitats in association with Areelio Aispidissimg (Sicher
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Specimens exarined © Sodasari B, T, Monika 16687 (BS)O); Mear Ganga, Pandey TRIE (BS)O3,

Y TRIBULUS Tourn. ex L.

la. Mericarps spinous, not winged. 2
Ih. Mencams winged, nol spinous.
2a, Mericarps with 2 major diverzent spines and 20030 minoc spines: busa) paics of spioes alsays absent.

}. Y. rajasthancnsis

2k Mericarps docsally whbercolae; spines osually 4, 4. T. rerrexeriy
Ju. Flowers 6-8 mm acreoss, Wings of mericarps up to 4 nun beodd. 1. T pemtandrus var. pentondrus
b, Flowers 10-12 mim acrozs. Wings of merearps 3-8 mm Froad, 2. T peniradrus var. macroploruy

1. Tribulus pentundras Foossk. Fl. Aegypr.-Arab. B8, 1775, Pandey in Shetty & Singh, Fl. Rajastlian
i, i & dno™m, TEtoo o AT T T, 4T T oo oo Lmgyrys i1 o Wt L i p Tt L N e B S R . D T )
11100 Y0, DI, Y Bl pEsSert oL, LFPY, gl o0 SINELD I Llagid e ofl, CL Hidla % 0 J2. 1777,

1 wfaray Dol Fl Acgypt. Tllus, 62, 1813; Edgew. & Took. L in took, £ I Bt India 1 0 423, 1874,
Bhandari, Fl, indian Desert 87, 1978, 77 fongipefddns ¥ive PL Lgypl Dec. 100 1 2. £ 5, 1831,

var. perfandrus
Local name @ Bakdha.

Annual, prosteare 10 procuombent, densely hairy, greyish-white herbs. |eaves opposite. up to 7 cm long;
leaflets 4-6 pairs, 5-10 x 2-4.5 mm, elliptic-oblong. acute at apex. obligue at base. subsessile. Stipules 3.4
mm long, ovite-lanceolite, acnte, Toliaceous. Flowers 0-8 mm across, yellow, axillary. solitary: podicels op
tir 13 mmm long. Sepals [insa-tanceolate, 4-6 % 1.5- 2 mm. Petals 4-6 x 2-3 mm, ovale-oblong, wavy @l apex.

BOTAMICAL SURVEY OF IMDIA
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Fig. 6. Tribuluy rajasthanenyiy Bhandarl & Sharma ;o Habit, b-c. Mericarps, d. Gynoecium.
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Starnens %-10, 33 min long; anthers ohlong, Ovary ca 1.3 mm across, globose, densely hairy with hulbous-
based hairs; style ce 1 mm long, stout; stigma S-raved. Mericarps 5, pilose, winged: wings 3-4 mm broad,
coughly toangalar, denae 1o sertale, seeds 2-3, brown.

Fi. & Fr: September-March.

Ecodpgy : Commeon, found in sundy habitats, purticelarly in plains, Tribwlus terrestris L, T, rojasthanensis
Bhandari & Shirmna and Cleome gyvnandra L. arc the maib associates.

Specimens examined @ Sam, Monike 16544, 16722 (BSJO), Near Ganga, Pandey TEQS (BSIO), DNE
enclosure near Miajlar, Pandey T8E4 (BSJO).

2. Tribuelus pentandrus Forssk. var. macropterus (Boiss.) Singh & Singh in 1. Econ. Taxon. Bot. 6 (1)
159, 1Y83 & in Hajra ef gf Fl India 4 : 52, 1997; Pandey in Shetty & Singh, Fl. Rajasthan 1: 165, 1987.
T macroprerus Boiss. Diagn. Bl Or. Nov, ser 1 (1) : 61, 1843, T longipetalus Viv. subsp. mocropterus
{Boiss,) Maire e Ozendy & Quezel in Tray, Plnst. Bech, Sahanicnnes 14 : 73, 1956; Ghafoor in Nasir & AT,
[l. West Pakistan 76 @ 23, 1974,

Procumbent, densely villous, greyish-green herbs., Leaves 5.5-6 cm long; leaflets 4-6 puirs, 8-10 x 2-
3 mm, oblong-elliptic, acute at apex, oblique at base, hairy. Stipules ra 3 mm long, ovate, acute. Flowets 1-
1.2 cm across, yellow; pedicels more than 1 em long. Sepals 5-6 x 1.2 mm, lanceolare. Petals 5-6 x 3-
4 mm, obovate sliphtly emarcinate at apex, more or less ronnded at hase. Stamens 6.4, Mevicams hairy,

wingad: wings 6-8 mum broad, entire or irrepulady dentate.

FL & Fr: August-Seplember,
Ecology : A dense population of the species can be seen after ruins in axsociation with proper vanet

pecies can
and ¥ terrestriv L. throvghoot the Park,

Specimen examined : Sudasari, Moenika 16773 (BSIO),

3. Tribulus rojasthanensis Bhandori & Shurmu in Bot, Notis. 120 5 367, £ 1. 1077, Bhandun, F1 Indian

FIEFEILIES HFH LI R OLFRFL, LANALECR. Lluod 0 JFAd0 . Bo o sl LT

Desert 88 f. 30, 1978; Pandey n Shety & Smgh, Fl. Rajasthan 1 : 166, 1987; Simgh & Singh in Hajra et
ol Fl India 1 : 12, 1997,

Local name ; Gobfine

Annual or perenmal, prostrate to procumbent herbs; branches many from woody root-siock, up o 54
em komg, hivsute. Leaves 2-5 cin long, always uncqual at the nodes; leaflets 4-7 pairs, 4-[2 x 3-6 mun, oblique,
cliiptic-oblong to ovate-oblong, pubescent above, villous beneath. Stipules 5-7 x 1-2 mn, subulate, faleate,

PR gy oy g Ol -~ FaFEs i 1L wall, anlitmimrs madioalo 1% aee Jane Qannla 527 o 1.7 mans
l_l'l.pl":l..')u.plu. iDL J’Lpll.'\.l'ﬂ, Oi Lo IOih fero5s, t.h\llll’.l.l.}', auul.u.l.\' l.a\.-uu.-\.-la P il IUIIE Le Ly R e LI

lincar-lanceolate, acute, pubcscent. Petals 5-7 x 2-5 num, obovate, cuneate of buse. Stumens 10; aathers ovate-
oblong, subequal. Ovary ¢z 2 mm across, hairy with bulbous-based hairs; style ca 1.5 mm long, cylindrical;
stigma pyramidal to triangular. Mericarps 6-7 x 4 5 mm, densely hispid; major spines 2, ce 4 mm long;
miner spines 20 30 1 2 mm long (Fie.-6)

LII.IIIUI. -lJ‘l.u'lJI\-IJ L LT L PEERER QRN _5 e IE _\';
Fi. & Fr. July-November,
Leology ; Occasional, found in gravelly plains, often forming association with Tribulus terrestris L.,

Specimens examined © Near Kano, Montka 16730 (BSJOY, Mear Miajlar village, Mongka 17113
{(BSICh.

BOTANICAL SURVEY OF INDI&
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pro parte; Duthie, [l Gangetic }"]'11n f: i27. 1903, Bhandari, Fl. Indian Desert 8%, |978, Pandey in Shetty
& Singh. FL. Rajasthan 1 : 166, 1887 Singh & Singh i Hajra e af L Iodia 4 : 55, 1997,

Local names = Gokked, Kot

Amnual, subcrcer or procumbent herbs; branches somctimes up to 1 m long, silky villous when young,
hirsute at age, Leaves opposite, 2-7 em long, unequals Tealcts 4-8 pairs, 4-11 x 227 mm, ovae 1o cllipoe,
cblique at base, acute, mucronate at apex. Petioles pilose. Stipules 2-5 x 1-1.5 mm, falcate, lanceolate, hairy.
Flowers & 10 mm across, }-‘L"UW ':ﬂl]l:ir}-, amllary or leaf opposed; pedicels ca 10 mm long. Sepuls 2-4 5 1.5
1% and cilate, Petals 2.5 5 x -3 mm

stif¥, upwardly spreadit
bascd ha1r'-: stvle ear 1 mm long, stout; qtigmanc lobes 5-rayed. Frulm 1-1.5 ¢em across, twbcreulae: mericarps
5. 4-8 x 5-7 mm, spiny, each uvsoally with 2. lateral, divergent, acute spines which are inserted about the

middle and 2 shorter spines near the base (Plate-21/2),
Flo& Fr: Almost throughout the year.

Ecology » Very common, found in sandy habitats i plains as well 4s on dunes, Common associales are
Cleome viseosa L., Tribulus vajasthanensis Bhandari & Sharma. oe.

Specimens examined : Bidna, Mandka 16517 (BSIO)Y Sam, Marika 16563 (BSIO).

4. ZYGOPHYELLUM L.

Zypophylfum simplex L. Manl. PL 68. 1767; Edgew. & Hook, f. in Hook. . FL Bnt India 1 @ 424,
1874; Bhandari, Tl. Tndian Desert 89, f. 31, 1978, Pandey in Sheuy & Singh. Fl. Rajasthan 1 : 167, 1987,
Singh & Singh in Hajra er @i FL. India 4 : 57. 1997, 7. porlacoides Forssk. Fi. Aegypt-Arab, 88, 1775

Local name : Luna, Luni

Annual, diffuse, ascending or suberect herbs, 10-20 cm high. branches many, slender, dichotomous,
reddish-brown, glabrous. Leaves subsessile, opposite, 1-folicdate, 1-1.8 x (.1-0.2 em, cylindric, obtuse, fleshy.
Siipules 2, lunceolate, acute, membranous. Flowers oo 5 mm across, axiliary, solitary, yellow; pediceis 2-4
mm iong, siender, defleaed in fruiis. Sepads 4-5, 1.5-2 x 1-1.5 wun, obovaic, obtuse, caducous, cuculiaic at
apex. Petals 5. 2-2.5 x 0.8-1 mun, spathulaie, spreading. margins flat. Stwnens 8-10, 2-3 mim long; cach
filament with a bipactite, hyaline scale with slightly notched lobes at i's base, Ovary ca 1 nnn across, 5-
loculed; stigma persistent. Capsules deeply 5-lobed, 2.5-3 mum in diam., obovoid, separating into 5, 3 1o 5-
seeded coccl, Seeds 0.8-1 x 0.4-0.6 mm, fusiforn:, smooth, brown (Plate-21/4).

FL & Fr: August-lanvary.

Eeedogy o Oceasional, found in mnist sandy plains and near cultivated figlds in association with
Portwlaca oferacea L., Triamthems trigueira Rottl, ex Willd,, erc.

Specimeny examined o Schman, Momika 10547 {BS1O);, Near Phulia, Monika 17150 (B510).

MNoes © Stem colowr varies from green o reddish-brown. Pale pink-coloored [oewers are also reporied

in this species.

BOTAMICAL SURVEY OF IMINA
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13. GERAMACEAE
MONSONIA L

Monsonia senegalensis Guill. & Pemr. in Guill. er . Fl. Seneg, Tent. 10 131, 1831; Edgew. & Hook.
f. in Hook. {. FlL. B, India 1 : 427, 1874; Duthie, Fl. Gangetuc Plan 1 : 129, 1903; Bhandad, Fl. Indian
Cesert 91, 1978 Parmar in Shetty & Singh, [, Rajasthan | : 162, 1987 Malhoaa in Hajra et wf. FL India
4 9 tYT Erodivm chumbulense Manrg in Wight, Ico P Ind Or 3 (4) @ 501 1074, 1846 [as Moasonia
chienbulensie (Munro) Wight in lext]. Mewnsonia fowimna Stocks in Caleutta J. MNat Hist. 7 @ 19 1847

Erect, annual herbs; branches diffuse or procumbent, glandular pubescent. Leaves 2-3 x 1.5-2 cm,
b rarare] o levathadd alomer mareine abtoes ar aney orchroonedey] gl huea adahroaie gbhovae clrahiivy moihaveant
ovale, repand or wothed along margins, obtuse at apex, subrounded at base, plabrows above, slightly pubescent
beneath, Peticles ca 3 om long, of the radical leaves up o 7 ¢m long, slender, sofily hairy, Stipules lanceolate-
subulate, 4-5 mm long, acute. hairy, Flowers pink, ca 2 cm in diam.; peduncles | 1o 2-flowered, sharply
deflexed near the apex, slender, hairy, 2-3 cm long, arse from the base. Bracts 2, subulate, hairy, Sepals ca
1 ¢m long, ovate, awned, denscly covered with long hairs, Petals 1-1.2 em long, 3-nerved, crumpled, scarcely
crxecoeding sepals, Stamens 15, J-adclphous; filaments dilated and hairy at base. Carpels stipitale, obconic

ohliquely truncate. stift hairy, with 2-3 wrinkles at top, 8-9 mm long. beak 5-8 mm long, rough, hairy.
Fl & Fr: March-Ociober.

Ecology ; Rarg, tound in rocky habitats in association with and under the shade of Eupherbio caducifelia
Haings,

Specimen exarmined @ Along Miaglar road, Shetty 3400 (BSIO).

14, SIMARODURACEALL
AFFANTHUS Dest. (aom. rons)

Allanthus evcelsa Roxh. PL Cor. | 2 24, ¢, 23, 1795; Bennett in Hook. . Fl, Brit. India { : 518, 1875,
Bhandari, Fl. Indian Desert 93. 1978; Parmar in Shetty & Singh, Fl. Rapasthan 1 @ 176 1987; Rasak in Hajra
et al. Fl. India 4 © 410. 1997, Pongelion wighti Tieghem in Ann. Sci. Nat Bow 10 277, 1906,

Local name @ Ardh,

large, deciduous trees, 10-20 m high, with greenish-white or grey bark. Leaves equally or unegually
pinnate, 25-100 cim {ong, crowded at the end of hranches; leaflets 6-14 pairs, aliemate or subopposite, oblique
at base, acuminate at apex, imegularly serrate. 8-18 x 3-5.5 cm, tomentose when young. Petioles 5-8 cm long:
petivlules 1.5-2.5 cm long, with two hairy glands at base. Flowers greenish-yellow, in large. lax. much-
branched, hairy panicles. Calyx-lobes o 1.5 x 1 mn1, ovate, triangular. Petals 5, 3-4 mm long, ovaie-
lancenlate, glabrous. Stamens 10 i maie flowers, 2-3 in bisexual (lowers and abscat m females; filaments

light brown, twisted at base. Sccds 7-8 x 2-2.5 mm, obleng, glabrons, brown.
Fl. & Fr.: December-duly.
Ecolopy  Planted near villages. It is a fust growing ree,

Specimen examinted - Guman Singh-ki-dhani, Monika 16342 (BSI0),

BOTAMICAL SURVEY OF INDHA
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15, BURSERACEAL
COMMIPITORA M. Jacquin (nos. cons.)

Commiphara wightii (Am.) Bhandari in Bull. Bet. Surv. India & : 327, 1964 & Fl. Indian Desert 95.
f. 34, 1978; Parmar in Shetty & Singh, Fl. Ryjasthan 1 : 178, 1987; Chithra & Henty in Hajra et af. Fl. India
4 @ 445, 1997, Balsamodendron wightii Am. in Ann. Nat. Hist. 3 @ 86, 1839, B mdre! Hook. ex Stocks in
Kew J. Bot 1 : 259, 1. 8. 1349 Bennett in Hook. [ Fl. Brit. India 1 : 529, 1875, Commiphora smdkul (Hook,
ex Stocks) Eagl. m DC. Monogr. Phan. 4 @ 12, 1883,

Local name : Gupgal.

Much-branched, deciduous shrubs, up to 2 m high, with silvery, papery bark casily pecling: young parts
glandular-pubescent; branches knotty and crooked, ending in thoms. Leaves | to 3-foliolate; leafiets subsessile,
1-2 x 0.50.8 cm, ovate 1o thomboid-ovile, glavcous, cuneate af base, alrmost entire or serrate near the apex,
lateral leaflets moch smaller when present. Flowers solitary or in 2 o 3-flowered fascicles at the end of
branches, red or pinkish-white, sessile. Bracts 2. Calyx tubular-campanulate, glandular hairy; lobes 4-5,
triangular. Petals 4-3, 3-5 x 1-1.2 mm, broadly linsar, reflexed at apex. Stamens 8, rarely 1{), alternating long
and short. Owvary oblong-ovoid, attenuated into the style; stigma 2-lobed. Drupes ca 6 mm in diam., ovoid,
shorly beaked, red when ripe; mesocirp yellow {(Plate-19/4}.

FL.: January — May; Fr: June — December.
Eeology - Very rare, Tound in gravelly and rocky habitats forming thick patches of if's own.

Specimens examined ;6 km Irom Khurl, Monika 16333, 16682 (BS)O); Near Khari, Monika 16743
(BSJ0Y); Along Jaisalmer road, Shery 3394 (BSJO).

16. MELIACEAE
AZADIRACHTA A, fuss.

Aradirechya indica A. Juss. in Mem. Mus. Hist, Nat. Paris 19 ; 221, . 13, £ 5. 1830; Bhandar, Fl.
Indian Desert 96, 1978, Parmar in Shetty & Singh, Fl. Rajasthan 1 : 079, 1987, Mefia aradirachta L. Sp.

Pl. 385. 1753; Hiem in Hook. f. Fl. Brit. India 1 : 544. 1873; Duothie, FI. Gangetic Plain 1 : 150. 1903,
Local name: Meewr,
Tall, evergreen trees; bark greyish-black, slightly longitudinalty furrowed. Leaves imparipinnate, 20-
35 c¢m long; eaflets 7-17, 4-8 x 1.5-1.8 cm, ovate-lanceolale, acute (o acuminale at apex, oblique at base,
serrate, glabrovs. Flowers white, fragrant, in 10-22 cm long, axillary panicles. Bracts caducous, Calyx 3-4
mm Jong: lobes ovate-suborbicular, puberulpus ourside, glabrous ingide. Petals 5-6 mm long, oblanceolate,
puberulous outside, ciliolate. Staminal column 4-5 mm long, dilated at apex. Ovary 3-celled, glabrous; stigma

J-toothed at apex. Drupes 8-13 num in diam., ovoid-oblong, smooth, yellow when ripe. Seeds ellipsoid,
glabrons, whitish-brown, hard,

Fi & Fr.: December-May.
Ecalogy: Planted by the local inhabitants near habitations.

Specimen examined: Near Khuri, Monika 16618 (BSID).
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17. RHAMNACEAE

ZIZIPHUY Mill

la. Erect wees, Dvupes more than 15 omoin diameter . Z. mourifiora
Ik, Diffuse, much-branched shrubs, Drupes [gss than 1.2 cm in diameter. 2
2a. Leaves troncate ar the apex and glabrous on the apper swrface, Fruits yellow when cipe. A Z truncata
2. Leaves rounded at apex amd pubescent above. Fruits red when ripe. 2. £ nymunuieria

1. Ziziphus mauritiong Lam. Fncyc!. 3 319 1789; Bhandari, P, Indiun Desert 34, 1978; Pandey in
Shetty & Singh, Fl. Rajasthan | : 185, 1987, Bhandari & Bhansuli in Singh ef of. Fl. India 5 @ 233, 2000.
Rhamnpus fujuba L. Sp. PL 194 1753, Ziziphus fujuba (L) Lam. Leo 30 318, 1789, non Mill. 1768; Lawson
in Hook. [, Fl. Brit. India 1 : 632. 1875,

Local name : Bor

Small, much-branched, evergreen trees, 1-3.5 m high; bark dack grey or nearly black, with deep vertical
cracks, reddish and fibrous inside; vounger parls rusty tomentose; stipular prickles in pairs, 1.5-2 cm long,
ong of themn recurved; nodes slighily enlarged around the leaf-scars. Leaves alternate, suborbicular-ovate 10
ovate-edliptic, 3-6 1 1.5-3.5 cm, tounded at both ends, cotite, pubescent above, tomentose o densely brown
or silky-white beneath, 3-nerved a base. Petioles 1-1.5 cm long, pubescent. Flowers in 10 1w 12-flowered.
axillary fascicles or in short cymes, ereenish-vellow or white; pedicels 2-5 mm in flowers. Calyx-lobes
glabrous within, totmentose outside, Petals 5, 1-1.5 i long, spathulate, deflexed within calyx-lobes. Stamens
enclosed in the petals. Disc disunctly 10-grooved. Ovary half sunken in dise. styles 2, connate for halt of
the leppth, Drupes 1.5-2.8 cm in diam., ]-sceded, globose, yellow-orange when fipe. Secds ca 1 om across,
compressed, hight brown; sione 1w 2-celled (Plate-21/3).

Fi. & Fr: Gerober-March,

Eeodogy @ Found in sandy plains in association with Cafofropis procera (AdL) R, Br., Cappoarts decielun
{Forssk.y Edgew., etc.

Specimens exemined @ Near Ganga, Monika 16628 {BSJO) Miajlar. Monika 16796 (BS10); Sato

villuge, Pandev 7887 (BSIO).

2. Ziziphus nummularia (Borm, ) Wight & Am. Prodr. 162. 1834; Lawson in Hook. f, Fl. Brt. India
| : 633, 1%75; Bhandari, Fl. Indian Desert 99, 1975 Pandey in Shetty & Singh, Fl. Rajasthan | : 185 1987;
Bhandari & Bhansali in Singh et af Fl. India 5 : 233, MKX). Rhamuus mummularia Burm. [ Fl, Ind, 61, 1768,
Ziziphus rorndifolia Lam, Foeycl, 3 319, 178%9; Duthie, Fl. Gangetic Plain | : 164, 1903,

Local names : Box, Bordt

Shrubs, 1-2 m high, sometimes tree-like and up to 3.5 m or more tall, with widely divaricate, flexuoos,
zigzag branches; young branches tomentose; stipular prickles paired, one steaight, slender and very sharp,
nearly as long ss petiole, other much shorter, hovked, bent downwards. §eaves 1.5-1.8 X 0.8-1.5 cm, ovate-
orbicolar, rounded at both ends, tomentose hothsides, basally 3-nerved and with few prominent lateral nerves.
Petioles 5-13 mm long, lomentose. Flowers greenish-white, in axillary, pubescent cymes. Calyx-lobes 1.5-2
mm long. delmid, acute, keeled near to the hase, glahrous within, pubescent withoul. Petals 1-1.5 mm long,
obovate, rounded at apex. margins convolute, Stamens LB-1.2 mm long: filaments deflexed. Styles 2. connate
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Fig, 7. Ziziphus truncata Blatt. & Hallb, : a. Habit, b. Flower, . Stamen, d. Fruit.
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up to the mid portior. Disc 10-lobed, pitted. Drupes 8-10 mm in diam., globose, glabrous. shining red when
npe, |-seeded.

Ft. & Fr: August  March.

Ecology - Commnon, found 1o the sandy plains as well as on dunes; also prows in cultivared ficlds, It
oflen makes association with Caletrapis procera (AL R, B, Cupparis decidua (Forssk)) BEdgew. 1o

Specimens examined © Nimba, Monika 16511 ({BRIO; Miajlar, Morika 16637 (B3I, (anga, Pandey
7817 (BSJO).

3, Ziziphns truncata Blatt. & Hallb, in J. Bombay Nat, Hist. Soc. 26 @ 234, 1918, Bhandari. Fi. [ndian
Desent 1000 1978, Pandey in Shetty & Singh, Fl. Bajasthan | : 187, 1987, Bhandari & Bhansalt in Singh e
al. Fl. India 5 242, 2000,

Small shrubs, with divaricale branches; young parts chestnut-coloured, downy; stipular spimes 2, up to
1 em long, one straight and shorter, other longer and recurved. Leaves alternate, 1.5-3.5 x 1-2.8 cm, coriaceous,
serrulate, orbiculate, glabrous above, slightly pubescent beneath, 3-nerved at baxe, truncate and imepularly
dentate at apex. Petioles 3-4 mm long, pubsrulous. Flowers 3-3 mm across, white, in axillary. sessile,
tomcntose cyvmes, pedicels 3-3.5 mm iong. Calyx-lobes 2-2.% mm long, deltond. acute, pubescent outside,
glabrovs inside. Porals 1.5-1.8 mm tong, spatholate, rounded at apex. Stamens ce 1.5 mm long: filaments
acicular. Styles 2, connate, divergent near apex. Dise 10-groeved. Fruits 6-8 mim in diam., globose, glabrous,
vellow when ripe, 1-seeded (Fig.-T).

i & Fr.: Qciober-March,

Ecology @ Very rare, found in sandy plains in association with Capparis decidua (Forssk.) Edgew.,
Ziziphues nunvnudaria (Burm. £.) Wight & Arn., etc. Endemic to the desert.

Specimens examined @ Migla, Monika 17105 (BSIO) 8 ki from Sam slong Jaisalmer road, Sherry
2355 (BSIO).

18. MORINGACEAE
MORINGA Adans,

Moringa concanensis Nimmo ex Dalz, & Gibs. Bombay Fl 311, 1861; Hook. f. FL. Brit. India 2 : 45,
1876; Duthie, Fl. Gangetic Plain 1 : 3. 1903; Bhandari, Fl. Indian Desert 102, [978; Pandey in Sheuy &
Singh, Fl. Rajasthan | : 196, 1987: Uniyal in Singh er af. Fl. India 5 : 515, 2000

Local name © Sargn.

Large trees, 6-8 m tatl, with rough, greyish-brown trunk. Leaves 25-30 e¢m long, usually bipinnate;
leaflets 9-15, 1.5-3.5 x 1.5-2.5 cm, hroadly elliptic to obovate or suborhicular, rounded at base and apex,
darker aboye, paler benacath, nerves fairly marked. Petiolules up to 2.5 mm long, jointed near the apex.
Flowers creamish-white, in divaricate, lax panicles; pedicels 8- 10 mm long, pubcrulous. Bracts ¢a 1 mm long,
cadvcous. Calyx 8-10 mm long; lobes oblong, whitish, thinly tomentose, reflexed. Petals oblong-spathulate,
reddish or pinkish streaked near the base. Stamens 5: filaments hairy a base; staminodes 4-5. Fruits 2)-25
cm kg, seutely triquetrous, slightly consiricted between seeds. Seeds 3-winged, blackish-brown,
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FLo& Fr Most part ol the yeur

Frows in aysociation with

Fealogy - Rare, collecied only From the sand-dunces near Khord where 1
Capparis decidua (Forssk))y Fdgew., Caforropis proceva (At R B, etc.

Specimens exconined 1 6 km [rom the Khurd, Monika 16332 (BEH)); Near Khon along Miajhar toad,

19, FABACEAE

la. Stamens l-adelphous, 3. Crotidoria
T Stamens 2-adeiphous, 2
2a. Stamens in 2 bundles of 5 sach. L. Aeschynomene
2b. Stamens 1n 2 mndles of 9+, 3
Ja. Pods jointed. L Alysicaorpus
b, Prgls nnt jointed, 4
4a. Climbing or twining herbs. 5
4b. Erect ar prostrate herbs or untlershruhs. 6
Ja. Leaves pland-dotted beneath. Fods | o 2-seaded. 6. Khynchosia
k. Leaves oot gland-dotted. Pods more than Z-secded, 8. Virna
fa.  Anthers apiculare. 5. Indigafera
6h.  Anthers muticous or obtuse. 7
Tu. Leaves or leaflets entivs, 7. Tephroria

T, Leaves or leaflets dentate. oothed or serrate. 4. Cullen

l. AESCHYNOMENE L.

Aeschynomene indica 1. Sp. P, 713, 1753; Baker in Hook. f. Fl. Brit. India 2 @ 151. 1876, Duthle,
Tl. Gangetic Plain | : 270, 1903; Bhandari, Fl. Indian Desert 105. 1978; Singh in Shetty & Sinyh,
Fl. Rajasthan 1 : 202, 1987; Sanjappu. Legumes India 75, 1992, Hedvswrum neli-tali Roxb, Fl. Ind, 3 : 3635,

1832, Smithia uspera Roxb, F1 Ind, 3 343 1832, deschvanmene tastmiriang Camb. in Jacg. Voy, Bot

A3, 1. 4K, 844,

Erect, annual herbs, up to 1.5 m high, stem terete, warty, glabrous. Leaves impatipinnate, 2-8 cm long,
glabrous; leaflets alternate or subepposite, 15-71, 2-7.5 x 2-3 mm, linear-oblong, mucronate. oblique at base,
entire, glabrous. Petioles and rachis jointed, slightly glandular hairy,  Stipules A-8 mm long. lanceolate,
acuminate, reddish. Flowers yellowish-white, in 1 to d-flowered, axillary, viscid racomes: peduncles and
pedicels 2-3 ¢m long, with bulbous-based hairs. Bracts 3545 mm  long, ovate, acuminate, sertate;
bracteoles 3-4 mmn long, lanceolate, Calyx 4-6 mm long. glabrous; teeth acute. Corotla-standard 7-8 x 4-6
mm. clliptic, entire, purple-veined; wings cg 6 x 3 mm; claw 1-1.5 mm long; keel ca 6 x 2 mm. entire.
Stamens 6-7 mm long; anthers yellow. Pods 3-4 cm long, Iat, indended on the lower suture. joitited, straight,
muricated. Seeds 4-10, ca 4.5 x 3.5 mm, black, hooked at one end, smooth.

FI. & Fr: August November.
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Erodogy | Occasional, found in rather moist sandy habitats in association with Hefiotropitem spp.

Specimen examined © Wear Daw village, Monika 16788 (DSI0O),

2O ALYSICARFUS Desv. (nows. cons))

La. Upper leaves 2-loholate, the lower ones 1 oand 3 foliolate intennixed. 1. A. heteroplyllus
1 All Teaves 1-Tulivlawe, 2
2u. Siem with spreading hars. Pods monidiferm, 2, A moailifer
2b.  Stern plabrescent. Pods turgid, not moniliform. 3. A. vaginalis

I. Alysicarpus heteraphylfus (Baker) Jafri & Ali in Blologia 12 @ 33, 1966: Singh in Shety & Siogh,
[l Rajasthan | : 203 1987. Bhandari, Fl. India Desen 99, 1990; Sunjappa, Legwoes lodia 78, 1992

U SN LIRS DR o 7. IR FPRUNRNY SN I U o I (SRRSO [ [ PR - ml A « JEPPR VY IO SR I o SR Bs - ¥4
Ao FUHISIFIONY (L) LA Yal, REIEFLPAYITHS Dkl 1 NUOR. 1 L DL Al S 0 100 [ain,

Erect, diffusely branched herbs, up to 90 cm high, woody af base. Leaves ! w 3-foliciate: leaflets
3-7 1 0.2-1 ¢m, middle one longer than the laterals, Ianceolate to oblong-lanceolate, acule at apex, tounded
al base. Petiolutes up to 1 mm long. Stipules ca 4 mm long, scarious, lanceolate. Flowers pale-pink, distantly
paired in 6 o 20-flowered racemes: peduncles filiform. Calyx 2.5-3 mm long. equal or longer (o first joint
of pod: eeth longer than the twbe, Jinear-lanceolate. acule. Pody constricted between seeds, not monilifornm:
joints 3-5, longer than broad. tetragonal, reticulately veined, pubescent, 1-seeded (Fig.-8).

FI. & Fr: September-Movember.
Ecodogy ¢ Rare, found in samddy piatns.
Specimen examined ; Near Kanol village, Sherrv 3447 (BS10O).

2. Alysicarpus monilifer (L) DC. Paxd. 2 0 353 1825, Baker in Hook 7. FE Bo Tndiag 2 0 137, 1878,
Duothie, Fl. Gaogelic Plain 10 276, 1903 Bhuawlari, F Ddian Dexert 107, 1978, Singh in Shely & Single,
Ll Rujusiban | 200, 1987; Saujappa, |egumes India 79, 1992, Hedysarum monilifernm T, Manl. 10 102,
1707,

Perenmal or annual, procumbent or prostrate, deep-rooted herbs; branches many. ¢lothed wath deciduous,
bristly, buibous-based hairs when young. l.eaves |-foliolate; leaflets 0.8-2.5 X 0.6-1.5 cm, oblong-elliptic to
suborbicular, cordate or rounded at base. mucronate at apex. glabrous dbove, hary beneath on the nerves.
Petioles 2.5-5 mm long. Stipules up o 5 mm long, lanceolate, scarious, acute. closely appressed to the stem.
Flowers pinkish-purple, in axillary and terminal, 2 to 10-flowered racemey longer than the leaves. Calyx ca
4 mun long, hairy: tube ca 1.5 mm long: teeth narrow, lanceolate, striate, acute. Corolla 5-6 mm long. Pods
up o 2.3 cm long, monidlifarm, 2 1o 8-jointed; jointy globose. wrgid, |-seeded, downy with minute, hooked
hairs. Seeds oval, Ma, smoath, hrown.

FL & Fr.; Avgusi-November,

Ecolopy » Oeacional, foond in the ms and near cultivated fields i association with Giselio
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Specimen examined : Near Sam, Monika 16717 (BSJO).

3. Alysicarpus vaginalis (L.} DC. Prodr. 2 0 353, 1%25; Raker in Hook, f. Fl. Brit. India 2 : 1538, 1875,
excl, var, heteropfiviing; Duthic, Fl Gangetic Plain 1 : 277, 1903; Bhandan, Fl. Indian Desert 108, 1978;
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Fig. 8 Alysicarpus heterophivius (Baker) Jafri & Al : a. Habit, b. Pod.
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Singh in Shetty & Singh. Fl. Rajasthan 1 @ 208 1987 Sanjappa, legomes India 81, 1992 Hedvsarum
vorginale L. Sp. PL 746, 1753, H. monesndarifofivm anct, non L1733, Willd, Sp. P30 1173, 1802, H.
cvlindricus Lam. Encycl, & : A0, 1805, Alysicarpus oylindricus (Lam. Desy, Ann. Linn, Soc. Pads 4 : 301,
1826, A, rupicota Ldgew. 1. Asiat. Soc. Bengal 21 @ 170, 1853,

Local name @ S,

Perenoial of annual, procumbent or ascending herbs, 50-70 cm high; stem siender, pubescent with
minute, white, spreading hairs muxed with long, brown. appressed, sulcate hairs, Leaves 1-foliclaie; leafleis
2-5.5 % 0.4-2 cm, lanceolate or oblong to broadiy ovate, obtuse at apex, glabrous above, fincly hairy beneath.
Petiolules 3-5 mm Tong, stripped. Stipules 6-8 mm long, ovate-lanceolate, greyish-green, closely appressed
to stem. Flowers pink, in axillary, leaf-opposed or terminal, 6 to 12-fiowered racemes longer than the leaves.
Calyx equalling or litthe longer to the first joint of pod, 4-5 mm long, straw-coloured; tube 1-1.5 mm long;
teeth lincar, exceeding rthe tube, Corolla included. Pods 2-3 x 0.2-0.3 om, on ca 3 mm long stalk, minutely
aculeate, hairy, slender, 4 to B-jointed; joints turpid, reticwlately veincd, longer than broad, pubescent with
long spreading hairs at apex, Sesds subgiohose, brown (Plate-18/3).

Fi. & Fr: Scptember-November,
Eeodogpy ;- Occasianal, found in sandy plains and as a weed in coltivated felds.
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3. CROTALARIA L.

la. Prostrate herbs. Flowers  axillary, solitary, Calyx  porsistenl. Pods flatlened. 2. C. kebecorpa
Ib.  Froel herbs or wndershrobs. Flowers inracemes, Calys nol persistent, Pods wargick. 2
2a, Leaves simple, Pods silky hairy, |-seeded, 1. C. burhia
2b, Leaves 3-folilate. Pods pubescent, 2-seecded. 3. €. medicaginea

1. Crotalaria purhig Buch-Ham. ex Benth. in Hook, Lond. . Bot. 2 474, 1843; Baker in Hook, f,
Fl. Brit. India 2 : 66. 1876 Duthie, FL Gangetic Plain 1 - 202. 1903; Bhandarl Fl. Indian Desert 111, 1978:
Singh in Sheuy & Singh, Fl. Rajasthan 1 : 216. 1987, Sanjappa, 1.egumes India [17. 1992,

l.ocal name @ Sinia.

Undershrobs, up to 1 m high, with numerous, stiff. adpressedly pubescent branches, Leaves variable,
H“bﬂcsﬁilﬁ, 1-2.5 X G4 ﬂ 5 Ciil, 10wCr “_uE_q._,-j_ Ll.j_ll_.ﬂ,-l 'n.u_'r '!llh’.l.!.!. Gbiﬂﬂg. pﬁlﬂ {100, H]!k:f hfi“':r' F]ﬁw’ﬂfﬂ
valleer, S PREOITTS B - TN By B Y A £ Q T ramarmas Reacrtoasdae T lancnadoda Flolow & 7T snnn lasa
FoodWw, §il WOENLNEL, O W0 1 S-LiAFSTSd, U-0 CI 10IE TECUTCS. OIACicthes 2. 1ANCC0ME, LdaiyX -7 Thm 1OGE,

hairy; whe co 2 mm long; tecth lanceolate, acute, vellowish-green. Corolla slightly cxserted; standard o 7
x 3 mum, ovate, obtuse, with 1-1.5 mm lang, woonlly claw and 2 pockets al base; wings ca 6 X 2 mm, oblong,
keel cg 7.5 x 5 mm. Stamens 10: anther-lobes heteromorphous. Ovary glabrous or hairy on one side; style
< 5 mm long, slightly swollen at base; stigma oblique. Pods ca 5 x 4 mm, oblong, villous, beaked.. | -seeded.
Sceds shining, 2-3 x 1.5-2 mm. obliquely scmilunar, compressed. black.

FI & Fr: August-January.

Eeedopy - Common, found in sandy upland arcas forming associations wilth Lasiurus seindiens Henr,
feptadenia pyrotechnica (Forssk.) Deene., cole. on stabilized sand-dunes.

BOTAMICA] SURVEY OF INDHA



-1

[37]

Specimens examined : Sam, Monika 16515 (BSJO): Near Kanoi, Monika 16607 (B5J0O);, Ncar Girab,
Monibr 17138 (BSIOD,

2. Crotalaria hebecarpa (DC.) Rudd. in Phytologia 54 : 28. 1983; Sanjappa, [egumes ladia 121, 1992
Hallig hirta Willd. Sp. PL. 3 . 1169, 1802, non Crotalaria fivia Willd. 1803, nec Teg. 1816, nec Roth 1821,
Croniogynea febecarpa DC. Ann. Sci. Nat. Paris 4 @ 92 1825, G {eiocarpa DC. Ann. Sci. Nal. Paris 4 @ 92,
1823, non Crnalaria lefocarpa Yog. 1843, Heyigadia hebecarpa DO, Ann. 5ci. Nat, Paris 4 @ 92, 1825, based
on same collection as Gondogyna hebecarpa DC. Heylandia leiocarpa TC. Prod. 2 @ 213, Moy, 1825, non
Crinalaria leiocarpa Yog. |kd3. H. latebrosa DC. Mem. Legum. 6 : 207, Nov. 1826; Baker m Hook. f. FL
Brit. Tndia 2 : 65, 1876, Crofaiarig wnjffora Koen ex Roxb, Fl. Ind, 3 : 271, 1832, non Baker 1871.
Gondog yia hirta (Willd) Ali in Taxon 16 0 463, 1967, Bhandlari, F1. Indian Desere 114, 1978, Singh in Shetty
& Singh, T Rajasthan 1 : 234 1987.

Local name : Crorakh-badi.

Annual, much-branched, prostrate herbs; branches dichotomous, radiating, tercte, slendder, clothed with

lr 'I‘h'i' L'll'l'I‘D T flﬂ Ll t‘i(‘r_‘h(\l:\ lﬂ Dirr\.ﬂllﬁ Q "n v 1. 1: ﬂ‘lﬂ"l n’\'l]'l'hr'h l"\l‘\] M J_'!I'll '\-I"i.'l‘]"l l’ﬂ o b .I‘il'hl.u ll l.l"l 'I"'i ﬂﬂ.ﬁfl ‘n’ I‘Iﬂ(
E. LI FE-F, I--"-FHTI.-’ AL "J.J.lt.-' Mg WP ST SR LT . ¥ LRkh-y; LPFLJ lJ-"-‘- HE LIRS ¥ DU

subacute at apex, finely hairy on both surfaces. Flowers }'eiluw with TEddlbh tines, axillary, solitary, Ruhhem.-lle,
Calyx 2.5-3 mm fong, pilose; tube shorter than teeth. Coroila much exserted, standard 5-6 mm long, with 4
line of long hairs on the back: wings and keel ca 5 mm long. Anthers dimorphic. Pods pale brown, 4-3 x
2-3 mm, silky hairy, slightly flattenad, sarrounded by persistent calyx ar base and tipped hy style, |-seeded
(Plate-13/1).

Fi & Fr: Aogust  November.

Fcofogy © Occasional, found in the sandy piains in moist places.

Specimens examined : Mathuo-ki-basti, Monika 16590 (BSJO); Near Sundra, Monika 17164 (BSIO).

3. Crotalaria medicaginea Lam. Encycl. 2 : 201, 1786; Baker in Hook, f. Fl, Brit. India 2 : 81, 18767
Duthic, Fl. Gangetic Plain | : 207. 1903; Bhandari, FL. Indian Desert 111, 1978; Singh in Shetty & Singh,
Fl. Rajasthan | : 218 1987; Sanjappa, Legumes India 124, 1992, . neglecta Wight & Am. Prodr 192, 1834,
C. luxurians Benth. in Hook. Lond. 1. Bot, 2 @ 578, 1843, . medicarinea Lam. var, neglecta (Wight & Am.)

Baker & var, luxurionsy {Benth) Baker in Hook. . 1.c. 2 ;0 81, [R76.
Local name ; Gugurio.

Annual, erect, much-branched herbs, up to 70 cm high, with woody root-stock: stem subangular,
minutely adpressed hairy. Leaves 3-foliolate: leaflets 1.5-3 x 0.6-1 cm, obovate or abovate-oblong, retose,
glabrous above, morc or less silky beneath. Petioles 6-10 mm lang, petiolules 1.5-2 mm long. Stipules
filiform, 2-3 mm long. Racemes terminal and leaf-opposed, 2 to 15-Aowered. Flowers yellow. Bracts lincar-
subulate, 1-1.2 mm long, minutely pubescent. Calyx 2-3 mm long, campanulate, silky hairy outside; teeth
triangular, ca 1.5 mm long, acute. Corolla 4-4.5 mm long. Pods ca 4 mm long, obliquely subglobose,
pubescent, beaked with persistent stylar hase. Seads 2, 1.5-1.8 mm iong, suborbicular, compressed, glabrous,
brown,

Fl. & Fr. August-December.

Erelogy ¢ Found in sandy plaing in association with Cleome viscosa L., Cenchrus spp. Tribuluy
tevrestris L., etc.

Specimen examined © Near Berigiyala, Manika 16792 (BSIO).
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4 CULLEN Medik.

Crtlen plicara (Delile Stirton in Bothalia 13 @ 317, 1981, Sanjappa, Legumes India 132, 1992, Psoralea
plicata Delile, Pl Egypt. 252, 1 27. £ 3. 1812, Baker in Hook. £, PL Brit. India 2 @ 103, 1876: Ruizada, Suppt.
Dwhie, F1. Gangetic Plain 37, 1976; Singh in Sheity & Singh, Fi. Rajasthan 1 ; 232, 1987, & adorarg Biait

Undershrubs, up to 60 cm high; siem pubescent, gland-doted. much-branched (fom base. Leaves 3-
foltolate: leaflets 1.5-2.5 x {1.6-2 cm, oblanceolale 10 obuvale or lincar-oblong, enmanal Larger than laterals,
irregularly toothed, adpressedly hairy, glind-dotted beneath, prominently veined. Petioles 1.5-2 ¢m long,
argenteo-canescent. Stipules 2-3 mm long, tnangular, acete, silvery-white, gland-dotled. Flowers purple,
solitary or fascicled in axillary racemes; pedicels ca 1 mm long, hirsute. Bracts minute. ovile, sparsely hairy,
Calyx 2.5-3 mim long, silvery hairy outside: twbe 1-1.5 mm long: teeth ovate, tiangular, acwte, Corolla
slightly fonger than calvx, 3.5-4 mm long: standard broadly ohovate, emarginate: wings oblimg, obligue.
Stamens connate at base Ovary glabrons: stvle compressed: stigma minote. Pods 4-4 5 x 2-2.5 inm., ovate,
glandnlar hairy, hrown, |-seeded. Reads pvate, adherent to pericarp. hrown.

Fi. & Fr: Angust-November,
Ecology @ Rare, found in gravelly habitats and near stream-beds in association with Glinns fotoides L.

Specimens examined ; Near Sundea, Monika 16706 (BSI(Y); Bandera, Monika 17128 (BSIO).

S INDHGOFFRA |

la.  Leaves sirople. 2
Ib. Leaves compound.

2a. Leaves ovae-ellipic o cordale. Pidds longer than broad. cvlindnc-oblong, vsually 2-secded.
2, I cordifolig

Zbh. Leaves hnewr Pode ploboce, |-seederd d_ I linjfolin
3a. Tods guitc flar, papery. M. L hochstefteri
3b. Pods cylindrical. turgid. 4
da. Twaves 3-foliolate. 6. I oblorgifolin
dh. Leaves more than 3-foliclate, 3
5a. [ .eaflers aitermate. 5]
b, Leafllely upposile, L. I argentca
fa.  Flowers io axillary, sessile or shotly pedunclod, head-like spikes shorten thag leaves, 7
6b. Flowers in axillary, elongate tacemes shorter than Jeaves. 6. I oblongifolia
Ta, Pods 2-seeded, 5. L linnaei
Th Pude 1 1o d-geeded. T. L sexxiliflora

1. Indigofera argentea Burm. £, FL lud. 171, 1768, non L. 1771: Bhandan. F1. Indian Desert 115, 1978;
Singh in Sheuy & Singh, Fl. Rajasthan 1 : 24/, 1987; Sanjappa, Legumes India 184, 1992 & in Hajra er gl
F1. India Fasc. 21 : 12, 1995, L semitrijugo Vorssk. var fefrasperma DU Prodr. 2 0 230, 1825, 1 semitrijugy
auct. non Forssk. 1775 Baker in Hook. 10 EL Hrit India 2 0 98, 1876,
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Fig. 9 Indigofera cordifofic Heyne ex Rorh : a. Habit
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Local name @ Meela-bekario.

| 1 TP . T, Ry FR R & T JF o TN - MU, PR U IO W (N ! LA LRI, R it e b
IEICnl UNUGEUTR S, U000 CRIL LR, DUl ITTelin Y. REd e, ARlL T ITIALLE Dt dl BTl At lob ATl
Leaves 1.3-3.5 cm long: leaflers 3-7, opposie, 3.3-3.5 x 2-3.5 mm. obovate, rounded at hase, obtuse at apex,
g PRy o 'I.-. o PR B, R Daiamazl oy F_F & e Lo e S S VN I
‘j]_i_\-i..-]_}" ﬂ.ul_]ll..-bbl.u l LI =t ] IS =407 1Tl I 5 EJLLI.IE\L-ELI.I. I.H.lk‘ilLlC I.'CIH.JIE\ a- !I".J' 1187 }

b I
long: petielules ca 1 mm long. Rzu:emes -3 om long, axillary, 6 o 12-flowered. Flowers pinkish-red, ca 5
mm across. Bracts ca 1 mm long, pubescent, caducous. Calyx 1-1.7 mm long, silvery pubescent outside: teeth
linear-lanceolale, longer than the whbe, Corolla-standard 4-3 x 4 mm, ohovate, canescent ourside; wings oo
4 mm teng: keel 3-4 mm long. Owvary sparsely hairy. F'ndq H-15 x 2-2.5 mm, mrgid, mucronate, lorulose,

Acaadad Qoaonde a | i o .r.uA ol iih _hrcoun ceocad b oo
ir L

adinagna A gras Thagiant A+ o e e
oo, Heas DL IIIJ.II lIJ \_I.JI.I.JJ.J. 5 FLPARL T R L [AWIEETY o Ny B QWY , II =l FRLN TN F I W

QOPESsEa giey 1!|,.LI.I'L'\LL.I.I.L - il

minutely pitted.
Fi & Fr: August-fuanuary.

Ecalogy  Found m sandy plains and sometimes on stabilizcd dunes. Main associales are Helfotropium
sihulaium (Hochst, ox DCY Vake, Convelvndns prostrames Forssk., cle.

Specimen examined @ Near Migjlur, Menita 16703 (BS)O),

2. Indigofera cordifolia Heyne ex Roth, Nov. Pl. Sp. 357, 1821; Baker in Hook. f. Fl. Bt India
2 93 t876; Duthie, Fl. Gungetic Flain 1 ; 230, 1903; Bhandan, F. Indian  Desert 117, 1978; Singh in
Shetty & Singh, FI. Rajasthan 1 @ 239, [987, Sanjappa, Lepumes India 187, 1992 & in Hujra e of, T, India
Base, 21 ; 45, 1993,

Locyl name : Hekar

Annual, prostrate or diffuse herbs, clothed with long, white, medifixed hairs. Leaves simple, subsessile,
5-15 x 4-10 mm, broadly ovale-cordate, subobtuse al apex, densely  hairy on both  surfaces. Detioles
4-5 mm long. Supules 1-2 1 0.4-0.5 mm, narrowly rangular, pubescent, with ciliste margins. Flowers
pinkish-red, subscssile, in 2-3 mm long. 4 w M0-flowered. axillary racemes; padicels co (L5 mm long. Bracls
e LA x 005 i, narvowly triangular, C ai;fx 3-5 mm long. densely pilose; teeth much Innger than tube, lingar.
dLI.,I.II]l]]ﬂ.U: \_,U[UI_J_H. Stﬂ.rjuu[u i ‘.l '!I J i J J 1 ITLITL, SI:!ﬂl.flLlldLC, IUUJ.J.U’ELI il ﬁ_ljl:.l.. PLIUH’E [4]]] UlJ.LK .I' i i.";—l_l‘.—':f_"u'_f.'-d,
wings ca 2.5 mm long; keel 2-2.5 mm long. Pods C}'lll‘ldrlL -oblong, straight, 4-3 mm long, apiculate, T.ﬂl"l..'l]ﬂ'-:ﬂ

l||-"|-]|l..ﬂ 4 ‘\tﬂ:ui..-u ul:ilil"\-l'_‘l'v' L!UIN:‘\LE!H. [‘H:l:l.l‘n £l 1 Imn i LIId.IIJ ll!L"‘l.-UllJ I_'F U'I-"UILI VOITUCOsE, iruncie ai one en

light brown (Fig.-9; Plate-20/3).
FL & Fr: August - Decembaer,

Erology @ Wery common in sandy plains in association with Cenchrus biflorus Roxh., Laxiurus soindicus

HEH!}, e, Sometimes lU]'I[].lIlg pure LUIIHI]UHI[}' for MY kilometers.

Specimens examined : Near Sam, Monika 16550 {BSJO) Sudasari, Monika 16756 (BSIOY, Pandey
7836 (BSIO)

3. Indigofera hochstetteri Baker in Oliver, FL Trop. Africa 2 0 101 187 ] Bhanduri, F1. Indian Desert
117, 1478; Singh in Shetty & Singh, FI. Rajasthan | : 241. 1987: Sanjappa, Legumes India 191, 1992 & in
Hajra er al. Bl India Fase. 21 : 83, 1995, 1. anabaptista Seud. ¢x Baker in Hook. f. L. Bric India 2 5 102,
1876, Duthie, FI. Gangetic Piain 1 ; 251, 193,

Local name : Adio-hekario,

BOTAMICAL SURVEY OF IMIHA
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Fig. (). Indigofera linifolia ( L. 1) Retz. : a. Habit,
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Anmnual, dilfuse or prostraie berbs, 10-25 cm long: hranches rercte. aunutely adpressed hairy. Leaves
2-5 em long, including: 3-8 mm Joner, canescent pelioles; leaflets 3-3, apposite, 1.5-2 x 0.3-0.6 cm, oblanceolate
or oblong-lanceolate, rounded at apex, cuncate al basce, thinly appresecd hairy on both surtaces. Stipules 2-
2.2 x 0,405 mun, lincar-lanceclate, filiforn, hairy outside. Flowers pinkish-red. in 1-2 cm long, dense, & o
20-flowered, axillary tacemces shorter than leaves, Bracts 1-2 & 0.4-00L5 mm, Tanceolate, hairy outside. Calyx
pubescent; wbe cg 0.8 mm long; weth ca 2 mm long. linear-subulate, Corolla-standard 3-3.3 x 1-1.5 mm,
densely hairy outside, obovale, mucronate; wings 2.5-3 2 0.5-006 mm, glabroos; keel 3-3.5 5 1-1.5 mn,
densely hairy cotside. Stamens 2-3 mm long; anthers 0U5-0.6 mitm long, Ovary sparsehy hairy, Pods 8-20 x
34 mm, fla, papery, falcate, apiculate, reticulately veined, ransversely seplate, 5 to 8-sceded, sparsely hairy.
Seeds 1-1.5% mm in diam., discoid or somewhal guadrangular with iregalar blotches, smooth. reddish-hrown,

.o & Fr: Aupust — December.

Ecoloey - Common, found in sandy plains in association with fedfgofera cordifedin Heyne ex Roth.
Cleowme viscosa L., ele,

Specimens exanined © Wear Sam, Monike 16549, 16725 (RBEI0); Mear Kanoi, Monika 16375 (BEJO),
Sudasan, Pandey TE36 (BRSO,

4, Indigafera Unifolia (1.. £ Retz. Ohs. Bot. 4 0 200 1786 & 60 33t 2, 179]; Baker m Hook. f. Fi.
Brit. India 2 ; 92, 1876, Duthig, Fl. Cangetic Plain 1 : 249 1903; Bhandari. Fl. Indian Deasent 118, 1478,
Singh 1n Shetty & 3ingh, Fl. Rajasthan 1 : 242, 1987 Sanjappa, Legumes India 1Y2. 1992 & in Hajra er
al. FL India Fasc. 21 : 93. 1993, Hedvsarum finifolivm L. 1. Suppl. 331, (78], Sphaeridiophorum finifofium
(L. £} Desv.in I Bow 3 ;123 (6. £ 35 1813 Inddipefere roxburghit Tausch in Flora 14 0 V710 1831
Sphaeridiophorum abyssinicuwn Jaub. & Spach, Tl P Orent. 1 494 1857,

Local nume : Lambio-bekario.

Annual, prostriate or suberect herhs, 20-30 ¢cm high; branches many from the base, angular, densely
clothed with hipartile, appressed, silvery hairs. Leaves simple. 15-40 1 3-3 mm, linear to elliptic-lancenlate,
acute at apex. cuneate at base, pubescent on upper surface, more or less glabrous on the  lower surface.
Paticles 1-2 mm long. Siipules 1.5-2 mm long, narvowly oangular. pubescent, Racemes 115 mm tong.,
axillary, 5 to 20-flowered, shorter than leaves. Flowers red. Bructs co 1 x 0.5 mim, ttangular, caducous. Calyx
catnpanulate, adpressedly hairy owside; twhe -2 yun long: ecth Tinear-subulate, unegual. much longer
than tube, Corolla-standard 3-3.5 x [-2 mm. clliptic. densely hairy outside; wings 2.5-3 1 1-1.5 mm, glabrous;
keal 3-3.5 x 1-1.5 mm, glabrous. Ovary co | mm across, glohose, Pods 2-3 mm in diam., globose. beaked,
white silky hairy, l-seeded. Seeds ce 1 x | mm. more or less globose, minulely tuberculate. dark brown
(Fig.-1; Plate-20/4).

i & Fr: August — December.

Eeology : Commen along road-sides, open plains and near cultivated fields, grows in awsociation with

Corchorus depressus (L)Y Vicary, Euphorbia clarkeana Hook, T ele

Specimens examined : Sudasari R. ¥, Menika 16574 (BSJO; Near Santhly, Muomike 16654 (BSIOY,
Salto, Pandey TERY (BS)O).

5. Indigofera Knnaei Al in Bot, Notis, 111 @ 549, 1958 & in Nusir & Ali, FL Wost Pakistan 100 @ 75.
1977, Bhandari, FL. Indian Desert 118, 1978; Swgh in Shetty & Singh, FL Rajasthan 1 243 1947: Sanjappa,
Lcpumes Indin 192, 1992 & in Hajra ot af. FL India Fasc. 21 96 1995, Hedvsarwn prostratiem L. Mant.
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Fl. Brit. India 2 @ 94 1876; Duthie, [l Gangetic Plain 1 @ 250, 1903,

Prostrate, annual or biennial herbs, clothed with appressed hairs; branches many. terete. 25-30 cm long.
Leaflets 5-9, 5-10) x 2-5 mm, chovate, rounded at apex, cuneate at base, adpressed pubescent on both surfaces.
Petiolules ez (1.5 mm long. Stipules ¢e 5 mm long, ovate. cuspidate. scarions. Racemes 10-15 mm Jong,
spicate, compact, axillary, 10 to 15-flowered. shorter than leaves. Flowers pinkish-red, subsessile. Bracts
1.5-2.5 x 1-1.5 mm, trangwlar, caducous, scarions. Calyx hairy outside: mbe 0.5-1.5 mm long; teeth 2-3 x
0.3-0.5 mm, linear, setaceous. Corolla-standard 3-4 x -2 mm, obovate, rounded at apex, strigose on back.
wings 3-4 x 1-2 mm, glabrous, shorly ciliate along margins. Pods 4-6 x 1.3-2 mm, straight, oblong, turgid,
toruiose, adpressed grey pubescent, 2 @ 3-seeded. Seeds 2-2.3 x 0.8-1 mun, ¢ylindric, mruncate. light brown,
wiih a few dark bloiches.

o & Fr: August-November.

Ecology : Common, found in the sandy plains in association with Fadigofera condifolinc Heyne ex Roih,
Convolvgluy prostratuy Forssk., Cenchiruy biflorus Roxb.. ele

Specimens examined © Near Sam Forest K. H.. Moniko 16602 (BSJO), Near Bidna village, Pandey
7822 (BSIO).

6. Indigofera oblongifolia Forssk. FL. Aegypt.-Arab. 137 1775, Duthie, Fl. Gangetic Plain | : 253,
1903: Bhandan, FL Indian Desert 119, 1578; Singh in Shetty & Singh, FI. Rajasthan | : 243, 1987 Sanjappa,
Lepumes India 193, 1992 & in Hajra ef af FL. India Fasc, 21 0 108, 1995, 1 paucifodia Delile, Fi. Egypt. 107,
t. 7. [. 2, 1813; Baker in Hook. f. Fl. Brit. india 2 : 97. 1876, [ argenfea auct. non Burm. f. 1768, nec
L.1771; Buch.-Ham. ex Roxh. Bl Ind. 3 : 374, 1832, Rremaonticra ammoxvion DC. var. burmanni 1DC, Prodr.
2 7 353, 1825,

Local name ;. Sodlig,

Erect, ashy-grey, twigey shrubs, up w 1 m high; branches woudy, slender, terete, hairy, Leaves 3-5 om
long, including 2-3 mim long petiodes: leaflets 3-5, alternate, 15-20 x 3-6 mum, elliptic, oblong or oblanceolate,
acule or obluse al apex, cuncatc at basc, scabrous above, silvery hairy beneath, Detiolules 1-3 mun long.
Stipules 2.5 3 x 1.2 mm, nurrowly triangular. Racemes 3-8 cm long, axillary, many-flowered, longer than

h-'l =AW rE L plt'l.'urr-lrl._ 'ﬂ:ll"l n ki e ] TIITI ]nl\ﬂ J"l:ll'l'l'll""n'l'lt' hl'.‘l"]' Fl’.‘] Ry N ] ' 'q mm ]nﬂl’r .I"Il'hiﬂ I"'ll'lfl:"liq L h'lhl‘_'b
eavEs AT Sracts rg 1 omm long, Caduoous, nauwy. Lalyx ca o om ng. (rriside, ke
04-0.5 mm long: teath o 1 mm lona, lowsr lanepolate, uneer trianeular acido, Oorolla-standapd 45 » 32

LA e, ERLE 1134 1% Dy ALl Salliidnale, UM T liangliar,

LAyl AL

=
along margins. Pods 1200 % 1.5-.2 mm, deflexed, cylindrcal, abruptly dplluldlt‘ consircted between the
seeds, pubcscent, pinkish, Seeds 48, ca 2 x | mm, oblong, 4-gonous. truncate at one end. smooth, shiny,
yvellowish-brawn.

Fi. & ¥Fr: Seplember-March,

2 1T L5 :
4 1mun, obovate, silvery ontside; wings 3-4 x 1.2 mm, glahrous, thick, fleshy; keel 445 x 1.5-2 mm, ciliate
X

Ecodegy ¢+ Rare, found in the sandy plains and sometimes on small duncs. Main associates are
Heliotropium subulatum (Hochst, ex DO Vatke, Tribulfus terrestvis L., GLc.

Specimen examined : Satto-Bandera road, Monika 16666 (BSJO).
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legumes lndm 194 1992 & in Hajra er @i FL India Fasc, 21 ¢ 1200 1995, L tribuloides Bm-ﬂ Fl. Otient.
21 189, 1872, £ trigonelloides quer, non Jaub. & Spach 1857, Baker in Hook. 12 Fl. Brt, Tndia 2 ; 94, 1876,
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Local name : Furri-Bekar,

Caespitose, annuat herbs; stem and branches prostrate or ascending, angular, appressed hairy. Leaves

5 oy oo !l:l-"]‘Fll:l"-l:‘ 1 '_J‘ alkarns 1I‘n n '1 | fm v (1A % rmn ahlaneanlata ta allindic reamded Ar e rarmate ot
2 LR L, aRANEES [ARL i AR CITE, ERMANCEAAE U COlAL, TOUTIICDR AN muachonaie at

ApCA. cUnCcate to rounded at base, appressed hairy on both surfaces. Peucles $-15 mm ong: peticloles 1-2
i tong. Stipules Linear, with broad basc. Racemes e 8 mm long, axillary, globose and head-like 1o shightly
elongated, 10 to 20-flowered. Flowers reddish-pink, subsessile. Bract 1-2 mm long, caducous, Calyvx hairy

outside, 3-4 mm; wbe ca 0.5 mm long; weth ca 2.5 x 0.5 mm, narrowly oiangular, hairy, Corella-standard
:1.4 1.7 by T.-rv..d.:..-l G Tpesw - 1 AL o MVE_ T s baal 224 v 12 s3qem alabmn Arvthann

bt

& K oi-o TN, ul_r\..l"rr_'l.l.ﬂ COTGEG d0 dPER, nl"gb coF KWL ITHTE K281 - X 1-o2 BN, Siotolis. SAINeTs O
{15 mim long, Pods B-10 x 2-2.5 mm, linear, straight, spreading, torulose. apiculate, adpressed haby, 2 to
Acaadad Handes alal-csa goeosth s e
O UL B EUFLARGE, STHIVRUALTE, |||J 'L-'HHJ-' S -OFPATL

Fl. & Fro July-November,

Feodogy » {ccasional, found in sandy plains in association with fadipofera linnaei Alv, Cleome gynandra
L., etc.

Specimen examined : Sam, Monika 16551, 16601 (B5I0.

6. RHYNCHOSIA Lour. (nom. cons.)

la. Trabing herbs, Flewers modense capitae racemes. Pods suborbicalur. Seeds strophiclte, L. R copifafe
lb. Twining herbs. Flowers in lax racemes. Pods elliptic-lanceolate. Seeds estrophiclare. 2
2a. Terminal lealler obcordate. downy bolhsides, Pods velvety 3. R. schimperi
2b.  Terminal leaflet thombeid. glabrous above, Pods plabrescent 2. R. minima

1. Rhynchosia capitatae {(Heyne ox Roth) DC. Prodr. 2 : 386, 1825; Duthie, Fl Gangetic Plain 1@ 222,
1903; Singh in Shetty & Singh, Fl. Rajasthan 1 @ 234, 1987, Sanjappa, Legumes India 237, 1992, Glycine
capitata Heyne ex Roth, Nov. Pl Sp. 346, 1821, Rhvnchosia aurea sensu Baker in Hook. . Fl. Brit. India
2 221. 1876, pro parte, non {Willd,) DC. 1825; Bhunduri, Fl. Indian Desert 124, (574,

Eocal name : Bu

Ar n1|‘\'| tralline or ¢ brunches ELIL'S elothed with \thh‘ Spre readin ny h: IIFL winped, Leaves

3-foliolate; leaﬂetu 2-3.5 x 1.8-3 ¢m, rhomboid-ovate, entire, subacute ar apex, minutely puh-escent on bath

surfaces, lateral leaflets slightly shorter than terminal. Flowers yellow, in [ew to many-flowered, umbeilate

racemes usually shorier than the leaves: peduncles 3-4 ¢m long, slender, hairy; pedicels 4-6 mm long,

pubescent. Calyx hairy; tube ca 2 mm long: teeth 6-8 mm long, linear-subulate, the two upper sepals connate

gxcept at the tip. Corolla ca 1 om long. Pods 1-1.5 x lf] 9-1.3 cm, compressed. suborbicular, mucronate, hairy,

ransverscly alnamd with nearly parallel lines, Sceds 2, 5-6.5 1 2-2.5 mm, oblong, compressed, rounded at
lioht

ninier herbe: b
i Al UIn,

------ ith wta ko sL r‘n’lc

il b oy e
||u.3, E.J.L,J, Wit mihUie s Gl SLLLFPRITIL A, Al il

Fi. & Fr.: Augnst-October,

Ecology : Rarg, found in sandy io gravelly habitats in association with Boerhenda diffusa 1., -Senna
italica M., Tribulus terrestriy Lo, cte. The fruits remain buried in the soil.

Speciment examined @ Near Sudasari. Momka 17072 (B3JO).
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2. Rhynchosia ntimima (L) DC. Prode 2 0 385, 1825, Baker in Hook. £ Fi Bt lndia 2 ;0 223, 1876
Duthie, Fl. Gangetic Plam 1 : 222, 1903; Bhandari, Fl. Indian Desert 124, 197%; Singh in Shetty & Singh,
Fl. Rajasthan | @ 255, 1987; Sanjappa. Legumes India 239. 1992, Dalichos minimus L. Sp. PL. 726, 1753,
Rivnchosia medicayinea DC, Prodr, 2 ; 386, 1825, R Jaxiffora Camb. in Jacy. Vov. Bow 44, L 34, 1844, R,
arnima (L3 DC. van laxiflorg (Camb.} Baker wn Hook. I feo 2 0 223 1874,

11"’}I’\-£‘ N \:1‘ l n’hl’hil'\l:‘ 1 lnllﬁ!ﬂtﬁ II’\I’]HI"\-II‘
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1.2-5.5 x 1-5 em, thomboid-ovate or rhomboid-obovate, acute, shghtly pubescent above, glandular-punclate
below. Petioles up to 2.5 cm long, glabreseent, Stipules 3-4 mm long, linear-lanceolate, Flowers vellow, in
lax, axtllury racemes usvally longer tham leaves. Calyx 3.5-4 mm long. pubescent: teath linear-subulate, about
twice as long as tahe. Corolla 5-6 mm long. Pods 1-2 x 05006 cm, lincar, shghtly Taicare, flar, glabrous,
2-seeded. Seeds 3.5-4 x 2.5-3 mim, mottled with grey and black, ovate, compressed, pale green, cstrophiolare
{Plate-13/2).

Fil. & Fr. Augusl-November.

Ferdapy o Oceasional. found i sandy as well as gravelly soils as 4 (winner on Capparis decidua
{Forssk.) Bdgew., Lveivm barbarum L., ele,

Speciineris examined | Mear Bensiyala, Monita 16681 (BSICY Miaglar village, Monika 17109 {BS3I0),
Along Migjlar v, Sfreqy 3393 (135100,

3. Riynchaosia schimperi (Hochst. & Steud. ex Steud.) Boiss, Fl Orient. 2 1 626, 1872 Bhandari &
Verde. in Bull. Bot. Surv, India 12 : 108, [972; Bhandari, Fl. Indian Desert 126. 1878. Singh in Shetty &
Singh, I'l. Rajasthant | ;. 236, 1987; Sanjuppa, Logumes India 240, 1992, Glveine schimperi Hochst, & Steud.
ex Steud. Nom. Bor. 2 (i) : 691, 1840, R, arenarig Blatr, & Hallb, J. Bombay Nat. Hist. Soc. 26 0 243, 1918,

Porenmial, prostraie or Gwinmin THE, herbs: stem slender. qah-yuluu1u{, El.\.-__]-"l’h-]l.'r'h-l._‘r’ all over Leaves 3-
fuliolate, 2-4.5 ¢m long, terminal ieaﬂet broadly obcordate, 8-19 x 7-18 mun, emarginate, cuneate at basg,
densely grey tomentose. lateral leaflets shorter than terminal, 5 10 x 410 wm, obliguely suborbicular, in

ﬁﬂ‘gr n r*h"lr'_:u Tore ||].r.r:l Tn'l‘l‘hu"l.ql pl'ﬂ'lr\.llllﬂQ el mm !nqu Chmilac | 5 A 1111 lone minutely nubese et |-|'|nurn|-c~

LS TRy aea T DRI LR Ll Lo P A | e LI D 4 ALILE ISFERGy SlIIIIGAARALY R Lrw i ifes L LISFW

Lh

yellow, in | to 5-flowered, 3-5 mm Jong, axillary racemes; pedicels 2-2.5 mim long. Calyx 3.5-4 mm long;
tube car 1.5 mm long; lobes pneqgual, lower one Lirger than others, densely halry at base, acule at apex. Corolla
56 mm long; standard suborbiculate, emarpinate, pubescent autside; wings up to 5 mim long; keel 5-6 mm
lung, green. Pods 1.5-2.5 cm long, oblignely cuspidate at apex, narrowed at hase, tomentose, Seeds 2,
4.5-3 ®x 4-4.5 mm, suborbicular, brownish-black, vellow on hilum. glabrons, estrophiolate.

Fl. & Fr.. Augusi-November.

Feology @ Common, found in sandy plaing as well as on dunes. It makes association with Aera
Javamica (Burm. .} Juss, ex Schult.. Indigofera cordifolia Heyne ex Roth, etc.

Specimens examined ; Near Kanoi, Monikae 10396 (BSJO), Along Migjlur road, Monika 17149 (B51O).

7. TEPHReISIA Pers. {aom cons.)

la. Pods distioedy falcare, semilunor or circinate, L. I falciformis
[b. Puds nearly simaight or slighily curved wowards the Llip. 2
22 Flowers axillary, | o 6-together. 3

BOTAMICAL SURVEY ©F INDIA,
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2b. Flowens in racemes. 4
Fa. leaves simple 3 T sirigosa
3b. Leaves imparippmmatke. 4. T subtriflora
da. Pods velvely lomentose, 5. T. villosa
4b. Pods glabrous or pubescent. 2. T pirpurea

L. Tephrosia falciformiy Ramaswami in ). Asiat. Soc. Bengal (nasy 12 0 1250 1916: Raizada, Seppl.
Duthie, FL. Gangetic Plain 58. 1976; Bhandan, FL. Indian Desert 129, 1975; Singh in Shetty & Singh, Fl.
Rujasthan 1 : 263, 1987 Sanjappa. Legumes India 256, 1942,

Local name: Rawi-Bivani

Perennial, much-branched shrubs, stem and branches anpular, adpressed white silky hairy. Leaves 7-
12 cm long: leaflets 5-17, 2.5-5 1 (.3-1.2 oy, narrowly oblanceolate or oblong, mucronale or emarginate at
apex, cuneate af base, silvery appressed hairy on both surlzces; termimal leaflet farger than the laterals.
Petiolules 2-2.5 mm lony, slender, hairy, Stipules ca 3 mm long, linear, persistent.  Flowers purple-red,
asually in pairs, in 10-30 cm lomg, lax racemes longer than the leaves. Calyx white. silky, teeth 2-3 mm
long, equalling the tube, fanceolate, Corolla-standard 8-10 mm long, orbicular-cordate, silvery-white outside.
Style glabrous, incurved. Pods 6-10 cm long, flat, falcate or circinate. slightly pubescent, mucronate at tip,
2 1o S-seeded. Seeds oo 5 mm long, reniform, giancous. black (Fig.-11; Plate-13/3).

FiL & Fr: Augusti-November,
Ecology © Very rare, found in sandy plains,
Specimen examined @ Khara Jandha, Sherv 612 (BSIO).

2. Tephrosia purpurea (1..) Pers. Syn. PL 2 ; 329|807, Baker in Hook. f. Fl. Brit. India 2 ; 112, 1876;
Duthig, T, Gangetic Plain | ; 245, 1903; Bhandard, FL Indian Desert 131, 1978; Singh in Sheuy & Singh,
Fl. Rajasthan 1 : 264. 1987. Sanjappa, Legumes India 258, 1992, Croacea purpnrea L Sp. P12 0 752, 1753,
Cealepa purpurea (LY L. Sp. PLoed. 2. 22 1063, 1763, Tephrasia leprostachya DO, Prodr. 2 2 251 ¢ 2. 1825,
Calega lanceaefolic Roxb, FL Ind. 3 : 387, 1832, G diffusa Roxb, Lo 30 387, 1832, Tephrasia diffisa
{Roxb.) Wight & Am. Prodr. 213 1834, T purpurea (L) Pers. var pabescens Baker in Oliver, Fl. Trop,
Africa 2 ¢ 125 1871 & in Hook. f, F1. Brit. India 2 @ 113 1876, T. wallichii Grah, ex Fawcent & Rendle,
1. Bot. 55 @ 35, 1917, T hamiftonii Drumm, ex Gamble, Fi. Madras 320, 1918,

Local nume : Bivnio,

Crect, much-branched, woody, annual or perennial herbs, up 1o 1 m high; stem and branches more or
less glabrous, Leaves up to 13 cm long, imparipinnate: leaflets 9-153 or moere, 1.5-3 x (.5-2 cm, elliptic-oblonyg
to oblanceolale, mucrenate, subcoriaceous, glabrous above, appressed pubescent helow. Sipules 6-8 mm
long, linear-subulate, reflexcd, hairy. Flowers purplish-pink, in 5 to 26-flowered, leal-opposed or terminai,
lax racemes longer than leaves; pedicels 67 mm Jong. Bracts 2-3 mm long, linear. Calyx 3-4 mm long; teeth
2-3 mm long, lanceoiate, acurminate, pubescent. Corotla 7-8 mm long; standard pubescent on the back. Style
glabrous, flattened; stigma penicillate. Pods 3-6 x 0.4-0.6 cm, linear, targid, slightly recurved, glabrescent 1o
'I'I'Ii'l'!ll1£'.|}' PIIhE!’-‘:{‘.EﬂL 4 1o B-gecded, Seedy L_‘:yli_rldri:_:ﬂh smooth, dark brown.

Fl. & Fr. July-February.

ECTaMICAL SURVEY OF IMDIA
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Fig. 11. Tephrosia falciformis Ramaswami @ a. Habit, b. Flower, c. Pewi-standard, d. Petai-keei.
¢. Petal-wing, i, Gynoecium, 2. Seed,

BOTARICAL SURYEY OF IRIDEA
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Ecology @ Found in sandy as well as scmi-pravelly areas in association wih Aristida spp. Cenchris

an Tao

L Fieeoadlnzar wmredIilin [lamsme cow Db ode
-‘.!l.'l T IFPMIEUJLJ'H LI.H'HJ:JU'NH lH.-_'rlll.r L PULER. W bh--

Specimens examined o Near Berisiyala, Mopike 10791 (DSJOY & lom from Dhanana wowards Sam,
Shetty 6121 (BRIO),

Motes ; The taxon shows teratological variations in inflorescence even in the same population (Shrivastava
& Singh, 2002).

3. Tephrosia strigosa (Dalz.) Sant. & Mahesh. in J. Bombay Nat. Hist. Soc. 54 (3) : 805, 1957;
Bhandari, Fi. Indian Desert 131, 1978; Singh in Shewy & Singh, Fl. Rajasthan 1 ;0 265 1987; Saapappa,
Legumes India 259, 1992, Macromyy strigosus Dale. in Hook, Kew 10 Bow 20 35, 1850, Tephrovia fenuis
Wall, cx Dalx. & Gibs. Bombay F1. 61. 18361 Baker in Hook, f. Fl. Brit. India 2 ; 111, 187%6; Duthic, FL
Clangeric Plain 1@ 244 1903

Local name : fhita-Bivnive,

Annual, crect, much-branched herbs, 20-30 ¢ high; stem and branches sleader, Gliform, appressed
hairy. Leaves unifoliate, alternate, subsessile, 4-6 £ 0.3-0.4 ¢m, lincar-lanceolate, apiculate, glabrous above,
vhscurely silky bencath, Petioles 2-2.5 mm long, filiform, hatry, Stipules 2-3 mm long, subolate. Fiowers
axillary, solitary, violet to bluish-yellow; pedicels 6-10 mm long, haicy. filiform. Calyx 2-3 mm long:
teeth shorler than the wbe, silky, subequal. Corolla 3.5-4 mm Jong; standard pubescent outside. Style ca 1
i long. glabrows. Pods 2.5-3.5 x L3-0.4 om, linear-oblong, Hat, thinly appressed hairy, & to 10-seeded.
Sceds eq 2 mm in diam., suborbiculur, smooth, glabrous, dark brown, mimutely mottled with light brown
{ Plate-13/4).

Ff. & Fr: July-November.

Ecology » Occasional, found in sandy plains in association with fndigafera spp., Tribulus terrestris
L., etc.

Specimens examined © Selimari, Monikg | 638 {BSI0Y; Sudasan, Moséika 16737 (BRI, Norh of
Munabhao, Pandey 7911 (BEI0).

4, Tephrosia subsriffora Hochst. ex Baker in Oliver, Fl. Trop. Africa 2 @ 117, 1871, Gillett in Kew
Bull. 13 : 112, 1958; Bhandari, Fl, Indian Desert |32, 1978; Singh in Shetty & Singh. Fl. Rajasthan | : 265.
1987, Sanjappa, Legumes India 259, 1992, T paucifiora Grah. ¢x Baker in Hook. [ FL. Bt India 2 ; 114,
1876, Raizada, Suppl. Duthig, Fl. Gangetic Plain 3%, 1976, T. smultiflora Blatt, & Hallb, J. Bombay Nat. Hist.
Sac. 261 239 1918

Tirect, annwal or perennial herbs, 60-70 cm high; branches many from woody base, slender, clothed with
spreading hairs. Leaves 6-% em long, leatlets 7-11, 1.5-2 x 0.6-(09 cm, oblong or lanceolate, obluse at apex,
Cuneate at base, glabrous ubove, appressed siiky hairy bencath. Petivles 2.5-3 cm long, hairy, grooved.
Hipules 4-5 mm long, subulate, silky hairy outside. Flowers pink, 2 fo 6-together in leaf axils; pedicels 2-
3 mun jong. Calyx 2.5-3 mm long, hairy; (eeth equal o the wbe, Corolla-standard 6-7 mm long, densely silky
Outside. Ovary hirsute; style glabrous, Natened: stigma penicillate. Pods 4-4.5 x 0.3-(14 em, lincar, slighty
curved, thinly hairy, with spreading hairs, 5 (0 8-seeded. Seeds 2-2.5 x 1.5-1.8 mm, ovoid, glabrous, dark
browt, motthed,

FOO& Fr: luly — November.,

BOTAMICAL SURVEY OF MDA
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Feafopy : Found in the sandy plains, forming associavion with Tephrosia purpiire
biritic Buch.-Ham,, etc.
Specimenys examined @ Sudasari, Memika 165373 (BSIO): Migjlar-Sundra road, Monika 17133 {(BSJO).

5. Tephrosia viflosa (L) Pers. Sy Pl 2 - 329 1807; Baker in Hook. f. FlL Brit. India 2 @ 113, 1876,
Duthie, Fl Gangetic Plain 1 : 245, 1903, Bhandari, Fl. Indian Desert 133, 1978; Singh in Shetty & Singh,
Fl. Rajasthan | : 266, 1987, Samappa, Lepgumes India 2600 1992 Cracea villosa L. Sp. PL 732, 1753, Galega
villesa (L) Lo Syst Wat ed. 100 1172, 1759, (2 hirte Buch,-Ham, in Trans. Linp. Soc. London 13 @ 546, 1822,
Tephrovia incana Sweet, Hort, Brit, ed. 2, 142, 1830, Galega incana Roxb, FL Imd. 3 2 385, 1832, Tephrosia
villosa (1. Pers. var imiana (Roxh) Baker in Hook. .1 ¢ 20 113 1876,

small. diffuse, perennial herhs, clothed with densely white or greyish, appressed hairs. branches angular
Leuves imparipinnate; leaflers 11-19, 1.5-2 x (0.5-1.2 ¢m, oblanceolate or cbovate. crmarginate, mocronate at
apex, more or less cuneate ai hase, glabrescent above, densely silky benealh, Pedolules ca | mm long, hairy.
Stipules 3-4 mm fong, linear-lanceolate, 3-nerved, densely hairy outside. Flowers pinkish-red, fascicled or
paired in 10-15 cm ung, clongaed, spicale raceines, Tructs 1-1.5 mm bong, persistent, lipear-lanceolale or
subnlate. Calyx 7-8 mm long, densely hairy cutside; tecth much Jonger than tube. Corolle-standard cg 8 mm
lonig, velvety oulside, Siyle glabrous, flattened; stigma penicillate, silky hairy. Pods 2.5-5 x 0.5-0.8 cm, flat,
falcately curved upwards, deflexed, denscly velvety-tomentose with spreading hairs, & 10 8-seeded. Sceds 2.3-
35 x 2.5-2 8 mm, ovate, glabrous, light brown.

Fi. & Fr: November-March.

Fanlasy « Sbnoianiann 1 FrvrrmAd 1m0 v aw o weall ae o bha el e Fel 2] o
LOPERRY & ULEAIGIEIL, BOLI LD SRlioYy 40 Wadl Be I R0 RLAYOn Y OMilRaba, guboidiy givey

Specimen examined ; DNP, Tiwari 877 (BSIO).

B. VIGNA Savi (nom cons)

Vigng trifpbata ( L.} Verde. in ‘faxen 7 0 172 1968 & in Kew Bull. 24 : 560. 19701 Bhandari. Fl.
Indian Desert 133, 1978, Singh n Sheiy & Singh. Fl. Rajasthan 1 : 274, V987 Sanjappit, Legumes Indha 276,
1992 Dolichos trilobares L. Mant. 1011767, Phaseolus ml"ﬂbm. avet. plr, nan (LD Ai 1789, Baker in

e M rwoa L

Hook, 1. Pl Brit. India 2 ; 201, iﬁu"tl Disthie. FI. UallgﬂElL FJE[[‘[ [ 224, 1903,

Local name ; fangli-moth.

Annmal, prostrate or trailing herbs; branches slender, sparsely hairy, Leaves 3-foliolate; leaflews 1.5-4.5
x 1-4.5 ¢m, ovate-oblony or thomboid, deeply 3-lobed willt spatholate ceainl-lobe; laterad lobes counded,
samewhat entire or shallowly jobed, soborbicular, sparsely hairy. Petioles 4-3.5 cm [ong, Wspid, grooved.
Stipules ca 1.5 cm [ong, foliaceous, produced below the point of attachment. Tlowers yellow, subcapitate, in
1 to d-flowered, axtllary racemes 7-15 cm long. Bracts linear-lanccolate. Calyx 3-4 num lopg, campanulate;
teeth very short, mangular, hairy, Corolla ce 4 mm leong, Pods 3-5.5 em long, cylindric, curved or straight,
glabrous, & o 12-seeded. Seeds 2.8-3 mun long, oblong, rounded ot ends, reticulate, papillose. brown.

Fi. & Fr.: September-November,
|y . 1
lut.l.‘“.f'ﬁ’_!’ ¢ AR IV ALLLLL .

Specimen examined | Along Sudasari-Khuri road. Menika 16688 (BSIO).

BOATAMNICAL SURVEY OF iNDIA
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20. CAESALPINIACEAE
SENNA Mill.

Senna itafica Mill, Gard. Dict. ed. 8. no. 2. 1768; Singh, Monogr. Indian Cassitnae 147, 2001, Casrig
sempta L. var, f L. Sp. PL 377, 1153, . sense Burm. 1. FL Ind. 96, ¢ 33, £ 2. 1768, non L. 17533, C ialica
{Mill.} Spreng. Bot. Gant. Univ. Halle 21. 1800, C. oftusa Roxb. Hort. Beng. 31. 1814, som. auwd ; Durhie,
Fl. Gangetic Plain 1 : 294, 1903, €. ebovara Collad. Hist. Cass. 92.t. 15A. 1816, nom. iflegiv., Baker in
Hook. {. Fl. Bot. India 2 : 264, 1878, pyo parte. C. ftalica (Mill.) Lam. ex Andrews, Fl. Pl. Angla-Egypt.
Sudar 2 : 117, 1952; Bhandun, F. Indian Desert 142, 1975; Parmar in Shetty & Singh, Fl. Rajasthan | ; 283,
1987

T mne]l mrgmam 0 T e ]
LM, LIl o EFFETFTLEC—C4FE FFLAT,

Perennial, erect or suberect herbs, 3040 cm high, woody at base; stem and branches pubcscent, striate,
mare or less terete. Leaflets 3-7 pairs, §.5-3.5 % (1.5-2 ¢cm, obovate-oblong or obovare, roonded ar apex, mote
or less cuneate at base, glabrous above, glaucous beneath. Petioles 2-3 om long, glabrescent. Stipules 3-6 min
long, ovate-lanceolate, acwininate at apex, obligue at base. Flowers yellow, in axillary, more than 6-flowered
racemes longer than the leaves: pedicels 34 mun long, Sepals 6-10 mm tong, oblong, obiuse, membratious.
Petals 7-18 mm long, obovae-oblong, reticulate with darker weins, Slamen 7, unequal, staminodes 3,
minute, adaxial. Ovary densely pubcscent. Pods 3-4.5 cm long, papery, glabrous, oblong-faleate or reniform,
deflexed, seplale beiween seeds, valves with Jongitudinal crests down the middle of pods over the seeds.
Seeds A-12, 4-5 x 1.5-3.5 mim, ohovoid-oblong, dark brown. shining (Fig.-12; Plate-14/1).

Fi. & Fr: August-Tanuary,

Fealagy @ Commenly fonmd in sandy hahitas, often Torming associanon with Furseria hoamiltonii
Royle, Cleame viveasa 1., me.

Specimens examined o Sam, Mowika 10510, 16571 (BSIOY. Ridna. Monika 1067714 (BSJOD).

21. MIMOSACEAE

Ly,  Stamens as many as or twice dy many as petals. 2
Ib,  Stamens more than twice as many as pelals. 3
2a. Flowers in heads. Leaf-rachis and pods prickly. 3. Mimosa
b, Flowers in elongale spikes or spike-like racemes, Leal-rachis and pode not prickly 4, Prosopis

T o Alhcmso
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3b. Flants armed with spines, 1. Acacia

1. ACACIA Ml

la.  Flowers in spikes. d. A. senegal
tb.  Hlowers in globose heads. 2
2a. Pods spirally contorted or twisred. 5. A. torfilis subsp. raddiana
Zh. Pods monilitorn or M and sirgight. 3
3u. Puoets maonilifomn, sitheomprossed. L A, niletica subsp. iadico
3b. Pady ilat, straight, 4

REOTAMIIAL SURVEY OF INDlA
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Fig. 12. Senna ftafica Mill. ; a, Habit, b. Sepal, c. Petal, d. Large anther, e. Smail aniher,
. Staminode, g. Gynoeciwm, h. Pod, i. Seed.
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4a. Medium-sized trees. Pods winged, tapering at both ends, . A nubica
b, Bushy shrubs. Pods not winged, rounded at base. tapering at apex. 1. A. jecguemontii

|. Acacia jacguemontii Benth. in Hook. Lond. 1. Bot. 1 : 499 1842 Buker in Hook. { Fl. Brit. India
2 0 293, 1878; Duthie, Fl. Gangetic Plain 1 : 314. 1%03; Bhandati, Fl. Indian Desed 146, 1978; Pandey in
Shetty & Singh, Fl. Rajasthan 1 . 296, [987: Sanjappa, Legomes India 443 1992,

Local name ; Bu-bhamaall,

Erect, much-branched shrubs, up to 2.5 m high; bark greyish-brown: twigs zigzag. Stipular spines
paired, 3.5-4.8 cm  long, straight, slender, ivory-white, connate at base. Leaves bipinnate, 3-4.8 cm long;
pinnae 2-4 pairs, with a gland between the upper pair of pinnac; lcaflets 5-10 pairs, sessile, 1.5-3.5 x
0.5-1.2 mum, lincar-obiong, obtuse, plabrous. Flowers whilish-yellow, sweet-scented, in axtitary, globose
heads 1-1.5 cm in diam. Peduncles slender, 2-3 in a fascicle. Bracts 2, inserted in the middle portion of the
peduncle. Calyx |-1.5 mm long; seeth shor, deltoid. Corolla 2.5-3 mm long: lobes oblong-ovate. Pods
stalked, 5-8 x 0L8-1.5 cm, ovate-oblong, flat, straight, distinctly veined, glabrous, 5 (0 3-seeded. Seeds
glabrous, compressed, brown.

FL & Fr: December - May.,

Erodogy o Occasional, found on sand-dunes as well as in sandy plains in assoctation with Acacia
senepal (L. Willd., Ziziphus aummudaria (Burm. £ Wt &  Arn. ctc.
&

Kroodasremas sramansd 1 Moo hdsoairlor Afqelqa |
VFELTRNERT CALAREIEED o LWLl JYuialod, sendAniini

2. Acacig nilotiea (L.} Willd, ¢x Del. subsp. indica {Benth.) Bronan in Kew Bull. 12 @ 84, 1957,
Bhandari, Fl. Indian Desert 147, 1978; Pandev in Shetty & Singh, Fl. Rajasthan 1 : 299, 1987 Sanjappa,
Legumes India 42, 1992, A, arabica (Lam.} Willd. var. indica Benth. in Hook, Lond. J. Bot. | ; 500, 1842,
A, arabica auct. non (Lam.) Willd, 180¢; Baker in Hook. f. Fl. Brit. India 2 : 293, 1878; Duthic, Fl. Gungetic
Plain 1 ; 314, 1903, A. ndetice (L. Willd, cx Del. var indica (Benth.y A. F. Hill, Bot. Mus. Leaft. Harvard
Univ. 99, 1940,

Local name @ Babul

Evergreen trees, 6-12 m high; young branches slightly pubcscent; bark fissured, brown. Stipular spines
in patrs, straight, 3-3.5 cm long, whitish-brown, glabrous. Leaves bipinnate, with glands on the petinle and
between the pinnae especially the upper ones; pimmae 4-11 pairs, leaflets 10-27 pairs, subsessile, 3-5 x 1-2
mm. figear-oblong, subobruse, glabrous, Flowers yellow, in axillary, peduncvlate, fascicolate, globose heads
0.8-1.5 cm in diatn, Bracteoles 2, above the naddle part of peduncle, ovate, pubescent, Calvx 1-1.2 mm
Tong; teeth short. Corolia 2.5-3 mm long; lobes triangular. Pods 6-22 x 1-1.5 cm, monitiform, subcompressed,
constricted at sutores between the seeds, grey pubescent. Seeds 8-12, 6-7 mm in diam., suborbicular. brown,
smooth (Fig.-13; Plate-18/1).

FL & Fr.: September — March,

Frodogy - Commaon, lound uswally i sandy plains, sometimes on duncs, in association with Capparis

i FTenecol v FHdgasr  Fies sherpter T FO '“.-fr P N
url.,:uu:u VPOTESE, ) NOECW., £ ;.;.;P-uu_j AR OO TED | OULIIL. L. o Aalll.

Specimen examined | Near Nimba, Montka 16629 (BSIO),

BOTAMICAL SURYEY OF IMNDIA
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Fig. 13, Acacia pifetica i 1.} Willd, ex Del. subsp. indica (Benth,) Brenan @ a. Hahit,
b. Flawer, ¢, Pod. . Pod with seeds within.

BOFAMNECAL SURVEY OF INEIA



WOSINGH & MONTEA SINGH [20006) b g

3. Acacia nubica Benth. in Hook. Lond. I Bod 12 498, 1842 Brenan in Kew Bull. 1953 ;0 101, 1953
& in Hubbard & Milne-Redhead. Fl Trop, East Afoea (Mimosoideas) 129, 1 17/58, 1939, Singh & Shovastavi
i Ind. I For. 25 (20 : 201, 2002, A. virchowiana Valke in Oestere. Bot, Zedschre, 30 ;0 275, 1880, pro parte
qucad fesoming tantonr. A, merkeyi Harms in B, 1. 36 0 2080 1905

Local nwme : Vilayari baviiva,

Large shrubs or smafl ees. 3-3 m high; bark whitish-green to pale green; young branchlets pubescent
with spreading hairs. Lenticels dot-like, yellowish-cream. Stipular spines in pairs, equal, 0.8-1.5 cm long,
lower 243 part pubescent with white hairs, rest part brown, glabrous, Leaf-rachis vp to 5 cm long: pinnae
5-8 pairs, 1.5-2 ¢m long, sessile; leafllets 9-12 pairs, 3-4 x 0.5-} mm, pubescent, linear-oblong. Flowers
fraprant, yellowish-white. in axillary, globose heads ce | em in diam.; peduncies 1.2-1.5 em long, pubescent.
involucral hracts 2-3, attached below the middle on peduncle. yelipwish-white. Calyx-labes 5, pubescent, ca
2.5 mm long. Corolia 3-3.2 mm long, creamish-yetlow, dark yellow at the hase; lobes densely ciliate. Anthers
6-7 mm leng. Ovary greyish-black, glabrous, 1-1.5 mm long. Pods yellowish-green, straighi, flat, tapenng
at both ends, 6-8 X 1-1.5 cm, 2-valved, 5 1o 7-sceded, winged along the sutares; wings 1-2 mim wide. Seeds
dark brown, ovate, shortlly mucronaie ar apex (Fig.-14).

Fi. & Fr: August - November,

Foedergy - Native of Fast Africa, Widely scanered on the duncs and in sandy plains in Descrt National
Park and it’s neighbourhood. Easily distingnishabie from other species by it's straight, flar, winged pods.

Specimeny examived ;. Near Girab, Monika 16646, 17136 (B5IO).
4. Acacia senegal (L.} Willd. 5p. Pl 4 ; (077, {806; Baker in Hook. [ Fl. Bot India 2 : 295 1878,

Fl. Raijasthan 1 ; 300, |987; Sanjappa, Legumes India 44, 1992, Mimesa senegaf L. 5p. PL 320, 1753, Acacia
rupestris S0k ex Boiss. Fl. Orient. 2 @ 63%, 1833,

Towsal name - Kurnafive

Mediom-sized trees, 3-6 m hgh; bark whitish-grey, young branches pubescent. Stipular prickles 3, the
twor lateral ones straight or slightly curved upwards, the middle one 4-3 mm long, recurved, brown. Leaves
bipinnate, 4-6.5 cm long; rachis with a gland at base and cne between the upper most pair ol pinnae; pinnae
3-3 pairs, 1.2-1.8 cm long, pubcscent; leaflets 6-13 pairs, 1.5-3.5 X [-2.5 mm, subsessile, fincar-lanceolate
to cliptic-obleng, obtusg, glabrous. Flowers creamy, fragrant, int 5-6 ¢m long, axillary spikes., Calyx
campanulate, glabrous, ca 2 mm long; teeth larger (han tube, lanceoiate, obiuse. Filaments white; anthers
yellow, Pods 6-8 x 1.2-2.5 ¢m, flat, iingar-oblong, rounded or attennated at tip, sparsely pubescent, 4 to
o-seeded. Seeds cq | cm m diam., dark brown, suborbicular, with a horse shoe-shaped depression on either
stde (Fig.-15; Plaie-18/2).

il & Fr: July — February,

et demm A e Ahma daas

b T S . T SN, TSN, RS LI R - ks 3 T | . SR 1.1
.E.-L!)!-!.J'I_‘n;_'r' o W MITLILINME, TOdng 1L :-nuuy J:lll'lllli" WLERT  SUAIIILLIL e SORT Bk WPLHIT S, DU IE Al NIOILE W ITED
Premivpts vinerwrie (LD Druce, Avuciu jecguemontii Benth, ete or it's own community.

Specimen examined o Near Miajlar, Monika 16059 {BSJO).

- —

3. Acacia tortilis (Forssk.) Heyne subsp, raddione (Savid Ureoan in Kew Buil, [957 @ 8T, 1957
Sanjappa, Legumes India 44, 1992, Acurie ruddiane Savi, Acad. Lgiz, Mem. L 0 A-G 1830: Pandey in
Shewy & Singh, F1. Rajusthan | © 299, 19587
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YV OBINGH & MONIKA SINGH { 20606)

1

Fig. 15. Acacia senegal (L.) Wilid. : a. Habit, b. Fiower, ¢. Pad, & Pod with seeds within, ¢ Seed,
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canopy: hark reddish brown. Sipular spines wp (0 1 em long, htr.ug,hl or some slightly recurved at apex,
whire, Lewves 4-5 ¢m long, puberulous atleast in young age, pinnae 2-3 pairs; leaflets 6-1% pairs, 4-5 x 1.5-
2 mm, oblong to oblanceclate, obtuse at apex, slightly cuneatc at ham: entire.. Flowers white or crcamy,
axillary heads ca 1 em in diam. F"v:}d_':: 312 x 06077 ¢ valves thinly conaceous, glubrous, consineted
between seeds, Seeds 6-7 x 4-5 mm, suborbicular, blackish-brown.

Fi. & Fr. July-December.
Frology - Introdueed as 3 soil hinder in the Park arca, now it is qoite naturalized,

Specimens examined © Near Sam, Monika 16610 {(B5J0).

2. ALRIZIA Darazz,

Albizia febbeck {L.) Denth. in Tlook. Lond. T Do, 3 0 86, 1844; Baker in Hook, £ TL Ont. Tndia
2. 208, 1878; Dhuthic, Fl. Gangctic Plain T 320, 1903; Bhandarf, Fl. Indian Desert 148, 1978, I"andey in
Shetty & Singh, FL. Rajasthan | : 301. 1987: Sanjappa. Legumes India 56, 1992, Mimosa febbeck L. Sp. PL
516, 1753,

Local name : Sares.

1| ¥ AT Aover ey frve- kol oroavich by hrsoeohac mnohousoand o wachon uonnimn arlabeoa e nr oma
FAREN, LR RRRE, A LA P L, B E"#:'-\J‘II LALLPRY j1y LIL AT LLwD FHW-\J\-"-‘II'I- Ll ¥~ 1 Y JUHLL&, &lﬂ'."]‘.-'ul: (LU LY A=
I e T el h;“;“ﬂ‘_ﬂ"l’-‘ "T qq a2yl IJ'\.I'II'T 'Iln"l""l'l =1 .I‘.'Irrlﬂ i UI'IH (21 el r\n'l‘;n]n naar hl’li‘ﬂ JI'II'] n"hl:l-l' ]"\ﬂ-ril Sty IIPPEr e b H‘I:li.'i‘
Leaves bipinnate, X035 om long, with a larpe gland on peticle near base and other hetwean upper most pair
of pinnac; pinnae 2-4 pairg; leatlets 5-10 pairs, 4-5 x 2-2.5 om, lower leaflets elliptic-oblong, terminal oneys
obovate-oblong. obtuse to slightly emarginate at apex, oblique at base. Flowers in umbellate heuds, greenish

ta pale yellow, tragrant. Calyx campanulate, hairy. Corolla 6-7 mm long, pubescent ontsicle, glabrous within,
Filamenis exserted, eonnate below in 1o a short whe, Pods 10235 x 2-5 cm, linear-oblong. Seeds 4-12, ca
1} x 7.5 mm, suborbicular, flattened, shining, glahrous, pale hrown.

Ff & Fr: June-November,

Ecology © Planted by the Forest Department in sandy plains near villages.

Specimen examined : Bandera R. F, Monika 16525 {BSI10).

3O MIMOSA L

Mimosa hamate Willd. 5p. Pl. 4 ; 1033, 1806; Baker in Hook. £, FlL. Brit. India 2 : 291, 1878; Duthie,
Fl. Gangetic Plain 1 : 312. 1903; Bhandari, Fi. Indian Desert 150 1978; Pandey g Shetty & Singh, TL
Rajasthan | : 304. 1987, Sanjuppa, Legumes Todia 68, 1992, Mimosa armara Rottl. ex Spreng. Syst. veg, ed.
2.2 ;2060 1825,

Local name : Jinjani.

Much branched, pockly shrubs, up to 2 m high. Leaves bipinnate, 2-5 cm long:; rachis pubescent,
Ef\mn"ln‘ﬂi‘ n'l'"l""L'I‘J' T'II““I’]J:I 1 nﬂll’c ] r} : T IJ"I.I'II'\"' ]l’\-l’]ﬂﬂ"ﬂ A_In II I.-"l‘. ﬂ_l)':'l'l. =144 1In 1 A u I ': j mim
sometimes prickly; pinnae 3-6 pairs, 1.2-2.5 om long: Ieaflets 6-10 { 14} pairs, sessile, 36 » 1.5.2 mm.
oblong to ovate, glabrescent above, pubescent beneath, obtuse at apex, rounded ar base. Stipules 2-2.5 mm

long, subulate, hairy. Flowers pink, in axillary, pedunculate, prickly, globose heads crowded ut the end of
oranches. Bracteoles 1.2, ciliale at apex, spathulate, Calyx 2-2.5 mm long; teeth' short. Corolla ca 3 mm long,
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divided up to middle; lobey ovate-oblong, acute. Stamens 8, ODvary stalked, pubescenl. Pods 4-7.5 1 1LE-1.5
vm, faleate and twisled, 3 o 8-jointed, pnckly along sulures, Secds 5-6 x 3-3 mm, brown {Plale-14/2),

Fl & Fe: Auenst — March,

o k)
AR AW ERsE Lo R R |

Ecelogy : Rare, found in sandy 10 gravelly habitats, lorming thickets with Grewia tenar {Forssk) Flord,
Capparis decidua {Forssk.} Edrew., ote.

4. PROSOPINS L.

Ea. Internodes with conical prickles, Lesllets 7-12 paire. Patuly and ovary glabrous, Pods eylindries], worlose
1. F. cineraria
h,  Interntodes without prickles. Leaflete more than 15-pairs. Petals and ovary hairy. Pods compressed, straipht or

faleale, 2. B muliflors

1. Prosopis cineraria (L.) Druce in Rep. Bot. Soc. Exch. Club Brit. Isles 3 1 422, 1914; Bhandari, Fi.
Indizn Desert 151, 1978; ["andey in Shety & Singh, Fi. Rajusthan 1 307 1987, Sanjappa. Legumes India
T 1992 Mimesa cineraria L. Sp. PLood, 20 15300, 1703, Prosopis spicigera L, Mant, 68, 1767; Baker m
Hook. f. Fl. Brt. India 2 ; 288, 1878; Duthie, Fl. Gangetic Plain 1 : 309 1903, Adenanthera aculeatn REoxb,
Fl. Tnd. 2 @ 371, 1832,

Locnl name @ Khejert,

Medium-sized trees, 3-12 m high, bark grey, deep-fissured, branches slender, glabrous, pnckty; prickles
straight, scattered, 3-5 mm long. Leaves hipinnate, 6-7 cm Jong, rachis pubemlous; pinnae usually 2 pairs;
lcatlets 7-12 pairs, 1-1.5 x 01.2-0.4 cm, oblong, subsessile, obliquely rounded and mucronate at apex. Flowers
vellow, in 7-11 cm long, axillary spikes. Calyx 4-4.5 x [-1.5 mm, campanulate, faintly 5-toothed. Corolta ca
3 mm long. Stamens 1L Pods 8-20 x (0.5-0.8 cm, pendulous. cylindrical, torulase. atiennated or pointed
at apex, pale yellow. glabrous, 10 to 15-secded. Seeds 4-8 1 2-5 mm, ohlong, dull brown, cmbedded in
brown pulp.

Fl & Fr: March — June.

Ecotory : Common, found in sandy plains as well 45 on dunes in association with Cofutropis procera
(AdL)Y B Br., Capparis decidig (Forssk.) Edgew., eic.

Specimen examined . Batna, Monika 16502 {BSJO).

2. Prosopix juliffora (Swariz) NC. Prodr. 2 @ 447 1R25; Duthie, FI. Gangetic Plin | - 309, 1903,
Pandey in Shetty & Singh, FL. Rajasthan 1 307, 1987 Sanjappa. Legumes India 720 1992, Mimasa juliflora
Swartz, Prodr. #5. 1788, Prosopis chifensis sevse Bhandari, Fl. Indian Desert 151. 1978, non {Molina) Stontz
1914,

Lowcal name : Angrefi-baviiya,
LCvergreen, large shrubs or small trees, 2-5 m or more high; branches long, sarmentose, younger anes

mnhbornlane and armad with divercant naired or solitary, aallare. 123 omy lone oricklee ¥ aavee 1.1 ar sarch
HLGUES g armed win 4l 0L, pall 11Ty, Y. - lm long pf RooRAdYes 1o Al edlhn

[ I o L ¥ e R-he Lo LA

nade, hipinnate, % 15 em long; pinnae 122 pairs; main rachis ending in a soft bristle; leatlets 15 23 pairs, up
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to 13 x 3.5 mm, ohliqualy ohlong, nhmse, pubertloes particalarly along the marging. Flowers greenish-
vellow, i axillary spikes, solitary or in pair at cach node. Calyx campanulate. 5-toothed. Petals 5, free,
tomeose o ke inner surlace at apex. Stameny 10 slightly exsented; anthers tipped with deciduous plands.
Pods 10-25 x 0.5-1.5 ¢m, flat, pendelous, subfalcate, vellow. Seeds 10-23, 2 5.5 x 3.5 mm, avoid, compressed,

hrowmn.

P& P Almost throughout the year

Ecology ; Narive of Tropical America. Found in wastelands and near habitations. [t has high regeneration
capacity and iy mest hardy species.

Specimen examined © Bidna, Monika 16512 (BSI0).

22, ROSACEAR
NEIIRADA 1.

Neurada procumbens L. Sp. ¥I. 441, 1753; Hook. 1. FL. Brit. India 2 : 368, 187%; Bhundari, Fl. Indian
Deserl 1533, 1978; Pandey in Shetty & Singh, Fl. Rajasthan | @ 308, 987

Local name : Chapari.

Annual, woody, dilfuse ur procumbent herbs; stem and branches densely tomentose. Leaves alternate,
1.5-2 x 0.8-1.2 cm, vvate-oblong, with 1-3, obtuse lobes on each side, cuneate or rounded at base, tomentose
on both surfaces. Petioles ca 10 mim long, densely woolly. Flowers white, axillary, solitary, ca 4 mm in diam.
Calyx-tube Nat, spiny, fonoing a conical dise with the gpe carpels; weth 3, wriangular, 1.8-2 mun ooy, Polaly
3, 37 x 1-45 mun, insened on the twoat of calyx-tube, obovate. Stamens [{), insected in calyx-mous;
filaiments short, Carpels 10, united with calyx-tube and alse with one-aniother, with spincscent siyle ai apex.

Fruits ca 1.5 om acrosy, orbicular. fomentose,
f1. & Fr: Seplember — December.

Leology : Rare, found on sand-duncs and in sandy plains, Somclimes vivipary is noled as sceds
germinate within carpels on the plant itself.

Specimen examined © Near Sam, Shery 3453 {B5IO).

23, VAHLIACEAR
VAHLIA Thunb. (nast coms)

Vahlia digyna (Retz)) Kuntze, Rev, Gen. PL 227, 1891; Pandey in Shetty & Singh, Fl. Rajasthan 1 :
310. 1987, idenlandia digyna Retz. Obs. 4 1 23 1786, Vahlia viscasa Roxh. Fl. Ind. ed. Carey 2 ¥4, 1¥32;
Clarke in Hook. f. Fl. Brit. India 2 : 399, 1878; Duthie, Fl. Gangetic Plain 1 : 331, 1903, Bivtella digyna
{Retz.) Bullock in Act. Bot. Neerl, 15 : 85, 1966; Bhandari, Fl. Indian Desert 158, 1978,

Local name © Agie.

Ereet, annual, glandular-pubescent hotbs, up 1o 35 cm high. Leaves opposite, sessile, 2-4.5 x 0.4-1 wn,
oblong-lanceolate to ovate, subacute at apex, narrowed and amplexicaul at basc, glabrescent. Flowers yellow
to white, axillary, solitary or geminate, subscssile. Calyx glandular-pubcscent, tube ca 1.5 mm long,
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campanolate-hemisphotic. cotirely adherent 1o the ovary: lobes 5. triangular-ovale, Petals 5, lree, shoner (than
calyx-lobes, tmangular, Stanens 4-5. Styles 2, durk purple; stigma yellowish. Capsules aubg'lnhme o 3omm
aeross, dehiscing at apex. Seeds many, minute, ovoid.

FL & Fr:; October — January,
Ecology @ Common, [ound in moist places near tanks ete in association with {Hinus fotoides L

Specimens examined @ Sudasari, Monika 16692 (BSIO), By the side of pond near Berisivala, Pandey
873 (BS1O).

Noter : Yellow colour of corolla becomes dull white afler anthonsis.

reoa  w AT mmx AT s om

24. LYTHRACEARE
AMMANNIA L.

la. Stem winged above, Perals and siyle distinct, Stamens 8, 2. A. desertorum

{b. 5Stem not winged. Petuls and siyle obsent. Stamens 4. 1. A. baccifera

l. Ammannm faccifera L, Sp. PL 1200 1753; C]ark & in Hook. f. Fl. Brit. India 2 ; 368, IET‘} Drothie,
: Plain 1 1 350, 1003, .

Local name : Jal-Bhangra,

Annual, erect, glabrous herbs, 20-30 cm high; stem uwsually reddish, d4-gonous, glabrous, often with
horizontal, opposite, axillary branches. Leaves opposite, 2.5-6.3 x (LE-1.5 cm, sessile, linear-ohlong or elliptic,
narrowed and sometimes subauriculate at base, subobmse at apex. Flowers sessile, in many-flowered, short,

maillams mmpran Fremaniane zaiheac i 22 211 pacilos madinale 1 Y ennen 1eeis Tap ade S1i s ohoowmam dlanas s Aiaale FA1
AATHIY LY ITICS LRILILLEE, wWilliL 13 1 Lald dAlly, JHULLGLTS 1= [TE IUI!E. RFTACLR T1HEOrT, SNOrer [haln pL-Li-Iln.-vL-!h \_-d-l_'!f'-’-
b I n T TP, i o Ty | mdler peinenmral i IR ey | [ o e N | P o . S — A

L.o=a ILLIL JULIE, LTI =, UJ.UII-I.I-J._}' idllE ial, HCUIC. LorDdid usua 1}" AnSCIL O LUMILLLILCILLEL Y. WO IET 4+, l.II"_'ﬂ...-I lLA.I

below the calyx-tube; flaments elabrovs; anthers reddish. Capsules ra 2 mm in diam., depressed-globose,
red, longer than calyx-teeth. Seeds numerous, hemispheric, black (Fig.-16).

Fil & Fr. Almost throughout the year,
feology © Occasional, found near water sources in marshy places associated with sedges.
Specimen examined © Sano, Manika 17118 (BRIO).

2. Ammannia desertormm Blair. & Hallb. in ). Bombay Nat, Hist. Soc. 26 @ 213, 918 Bhandari, FL.
Indian Desert 157, 1978: Parmar in Shetty & Singh, Fl. Rajasthan | @ 322, 1987,

Erect, annual, scabrous, papillose herbs; stem much-branched, stout, sharply quadrangular and namowly
winged ahove, Leaves opposite, 2-7 x 0.4-0.8 cm. lanceolate, acute or subobtuse ar apex. auricled at base,
margins reflexcd. Flowers purple, in axillary, 2 to &-flowered cymes; pedicels 1-2 mm long, stout. Bracteoles

virbailate emmall Caluy atherar e oe T oman lone, enlareine i feait- teath 4 heoecdly meaneenlar
subniats, Sk LAVX CAUCTY, w-nerved, oo <2 MY, ENATEING 1 rull leeln &, DRoadsy anruliar,
arirnlatas etale A 1217 mama g ovhawealn "-'.'.1- uviang B oneorted Al 13 of tha tnhae feoun haca Nigls
“1_.-“_.,....;“.,. Felis o5, D-l.s mm o ong, ODovale, »alehs o, WNSCricd al Aot Of e une Toin Dase. aly:e

PeriCATp l[‘i’il‘lhpd]’ﬁl‘lt. Stz—;d&. fany, ﬁf:mlglnhmﬂ._ }-E”ﬂ“’thh hmwn.
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Fig. 16, Ammanniv bacecifera L. . Habil
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FI & Fr: Almost throughout the year
Ecology ¢ Rare, found in moist sandy places near water sources.

Specimen examined | DNE, Tiwuri 867 (B3I,

25, CUCURBITACEAE

la, Bracts conspicuous, stipubtiform, Fmbriate, at the base of pedicels. 4. Dactyliandre
1b. Bracts neither stipuliform nor fimbriate, cither absent or not locansd o the hawe of pedicely, 2
2a. Anther-cells flexnous or conduplicate, 3
b, Anthercells straight or curved, nof condunlicars. 5, Melothria
3a. Corolla yeilow, rotate or if campanuiate then 3-partite o the base. 4
b, Corolla white, campanilate, divided less than half way down, 2. Coccinia
d4a. Petals with 2-3 scales at the base. Male flowers with larpe, sessile bracts 6. Momordica
4b.  Petals without scales ol the hase. Male flowers ebracteate. 5
5a. Connectives produced above the anther-cells into an appenduge. 3. Cucumis
5b. Coonectives not produced abowve the aother-cells. 1. Citruflus

L. CIFRULLES  Schrad, ex Eckl. & Zevh. (nom. cons)

ta. Plants perenmial. Leaves ensped. Tendnls simple, Fruil-[lu-]p bitler in fasie. L. €. eolocynthis
Ib. Plants annual, Leaves oot crisped. Temdrls 2w 4-fid. Frnt-pulp not bitler in tasie. 2

2a. Plants softly hairy, Tendrils 2-fid. Froirs more than 15 ¢m in diam.. glabrons. Seeds not marginate.
2, O lumatus var, fanegius

2b. Plapis hispid hairy. Tendrlls 3 to 4-tid. Fruits op to 10 cm in diam., sparsely hairy. Seeds murginate.
3. L. lanatus var, fistulosns

1. Citrulius colocynihis (1) Schrad. in Lionnaea 12 ; 414, 1838; Clarke m Hook. . Fl. Bot India 2
620. 1879, Duthie, Fl. Gangetic Plain 1 © 374, 1903; Bhandoari, Fl. Indian Desert 161, 1978; Chakravarty, FL
India Fase. 11 @ 200 £ 1-7. 1982; Pandey in Shetty & Singh. FFl. Rajasthan 1 : 333, 1987 Cucumis colocynihis
L. Sp. Pl. 1011.1733.

Perennial, trailing herbs; stem angular, slender, branched, hirsute or scabrid at age. Leaves 3-10 x 2-
8 cm, deltoid in outline, cordate, 3 to 5-lobed; lobes obtuse, sinuate-pinnatifid, terminal lobe large, murgins
cnsped. Petioles 3-4 cm long, terete, scabnd or hirsutz. Tendrils simple, slender, short, hirsute below, almost
glabrous above. Male flowers on 1-1.5 em long peduncles in the axils of greenish-yellow, spoon-shaped
bracts. Calyx-tybe 4-5 mm long, broadly campanulate, green, covered wilh white, hispid hairs; lobes 3-4 mm
Jong. Corolla yellowish-green, lobes 8-10 x 5-6 mm, ovate, 3-nerved from base, acute at apex. Stamens 3.
Ovary cbovate, hirsute. Fruits globose, 5-7.8 cmn long and as much broad, variggated green, mottled with
vellowish blotches arranged in undulating bands, pulp yellow and very bitter. Seeds obovate or ovate-oblong.
ca & x 3 mm, vellowish-brown (Plate-1%3}.
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Erotogy © Common, found in sandy plains, particularly near cultivated ficlds in association with
Rocrhavia diffusa 1., Tribulus lervesinis L., cte,

Specimens examined | Noar Sudasart, Monika 16309, 16560 (BSI0), Berisivala, Pandey 7859 (BSIO.

2. Citrulluy lanatuy (Thunb.) Matsumura & Nakai in Car. Sem, Spar. Hor, RBor, Univ, hmp. Tokyo
1916 @ 3} 1416: Bhandan, Fl. Indian Desert 163, [978; Chakravacty. Fl. India Fasc. 11 @ 220 1982: Pandey
in Shetty & Singh, Fl. Rajasthan | : 334, 1987, Momordica lanate Thunb. Prodr PL Cap. V3. 1794 Cirrndfus
valfgariy Schrad. in Eekl & Zeyher, Enun. Pl Afr. Austr. 279 1836; Clarke in Honk. . FL. Brit. India 2 :
621, 1879; Duthie, FI. Gangetic Plain | : 375, [903,

var. lertus

Local nume - Marfro.

Trailing, annual herhs; stem angular, villoos. Leaves 6-15 x 3-12 cm, triangular-ovate in outline,
cordate, more or less scabrid, deeply rifid; lobes pinnatifid, ohovate, oblong, lanceolate or inear. muddle lobe
the largest, lateral coes rounded. Petioles 6-12 em long. Tendeils bifid. Male flowers greenish-yellow, in the
axils of spoon-shaped braces; peduncles villous, 1-5 cm long. Calyx-tube broadly campanulate, villous; lobes
narrowly lanceolate. Corolla villous; lobes ovarc-oblong, Female flowers greenish-yellow; peduncles 2-6 ¢m
lomg. Calyx and corolla as in the males. Ovary aoblong, lanate; styie 4-5 mm long. Prnts large, 15-30 cm in
diam., subgivbuse or oblong-cilipsoid, smouth. green or variegaled with longitudinal, imegolar dark green
bands; pulp sweet, pinkish-red. Seeds black o reddish-brown, 5-10 mim long, comprcsscd.

Fi. & Fr: August = December.

Eredogy @ Common, found In sandy plains, often cultivated for it's (ruils.

Sperimen eoonined - Sudagarl, Monde 16561 (REI0)).

3. Citrullus lanadus (Thunb.) Matsemura & Nakai var fisfuleses (Stocks) Chakravarty, FL India Fasc.
L1 o 23, (982; Pandey in Shetty & Singh, Fl. Rajasthan | 335, 1988, Citrudfus fistulosus S10Cks in Hook.
Kew J. Bot. 3 : 74, 1. 3. 1851; Bhandari, Fl. Indian Desert 162, 1978, Cadocymthis citruwiins (1) O. Kuntze
var. fistulosus (Stocks) Chakravarty in Rec. Bot Suryv. India 17 (1) @ 114, 1959,

[.ocal name : Tindsi,

Annual, prosirate herbs; stemn fistulous, hispid; branches anguiar. thick, stour, sulcaie wiwen dry, pubescent.
Leaves §-12 cm long, broadly ovate in outling, sparingly lobed, hispid, hairy below when young, more or
less plabrous above wilth age. Petoles 6-11 ¢ long, Tendrils 3 w 4-lid. Male Nowers yellow, sulitary or
geminate, axtllary. Calyx 1-1.5 mm long, villons; teeth subnlate. Corolla co 3 x 3 mm, hispid outside.
Stamcns 3; two anthers 2-celled, onc 1-celled, flexuous, Female flowers yellow, Calyx and corolla as in
males; disc collar-shaped around the style. Ovary subplobose, hispid. Truits 4-10 cm across, on thick,
downwardly curved stalks, subglobosc, depresscd at both ends, hary. Sceds 6-10 x 3-5 mm, black, marked
on bothsides by an elevated marpinal ridge.

Fi. & Fr.: July - Deccember.

Faolae « Flamman found wild o condy nlaine mo ool s
COCoEY [ ONHNGE, IOUNG WD i &NOY paildils, 30 Ci

Spevimens examined - Near Sam, Monika 16362 (BSIO), Near Kanol, Monika 16732 (BRSO,
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2. 000CINIA Wight & Am.

Coccinia grandis (L) 1. O, Yoigt, Hort. Suburb, Cate, 55, 1845; Bhandari, F1. Indian Desert 163, 1978
Chukmmrl}', Fl. India Fasc. 11 : 24, [0 1-9, 1682, Pundcy in Shewy & Singh, Fl. Rajusthan 1 _'HS 1*}37

iy hAmet D11 - 138 1787 s e Wicho & Am. Prodr 347, 1834

LF r'rurrru b.rf,l'rrﬁ+u A LTLAIIR- Ll ' Aot LN LFRS . l\.l.rl'l.ri.ri-il-i-u !l‘l‘lrthf TTJ.bI.I.\ &% SAALlr L AVARL. AT LIATTF,

Gangetic Plain 12 376, 1903, Cephalandra indica (Wight & Arn) Naod. in Ann. Sci. Nad, ser. 5. 5 ;16 1859;
Clarke in Hook. ¥ Fl. Brit. india 2 : 621, 1879 exed sy

|:-|
=
C
-

local name » (rede.

Perennial, scandent, dicecious herbs: stem angular, glabrous. Leaves 3-10 cm long, palmately lobed.
hase cordate, bright green above, with few, glistening glands beneath, margins minutely denticulate, Petioles

wirman vkt radonalan & Il o 42 TiFrmean

1.9 & o vlandar Tandrl: vmnle clandor Aala Flo i oo
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ohule ol b A& Vovrwar ...,mnun..l..qu- joasdh XA i brvmar M haeadl 320 lama Qtarmainal ol a_
SO, aiVA- tube 4-3 mm W E, CUINPanULEis, WOl -+ WL JOIE. LUl -7 CIN IRHE, FEITI NG Cimilmin 2

3 mm long: anthers 5-6 min thick. Female-tlower peduncles 1-3 cm lonyg, slender. Staminodes 3. Ovary 10-
12 x 2-3 mun: stigma densely papillose, TFroits 2-3 x 1-3 cm, rounded at both cnds, cllipsoidal, stieeaked with
white when young, scarlet when ripe; pulp red, juicy. Seeds 3-7 x 2-3 mm, yellow, oblong, rounded at apex,
notched at the base.

Fi. & Fr.> Almost throughout the year.

P P - e s Talr =] e
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Specitneny examined | Near Bidna, Monika 16634 (BSIO): Near Sundra, Monika 17163 (BSIO).

3 CLCUMIS L.

la.  Fruoils smooth, glabrous or pubescent. 2
1k Fruits echinate. 3 . prophetarum
2a. Annuals. Leaves angular or shallowly lobed. Male flowers tasciculate. Epicarp thin.

2. €. melo var. momordica

Zh. Perennials. Leaves deeply lobed. Male Nowers solitary. Epicarp thick. I. C. colinsus

1. Cucumis caflosus {Rotl) Cogn, in Engl. Das. Pflanzenteich 88 @ 129, 1924; Bhandari, Fl. Indian
Desent 168, 1978, Chakravarty, Fl. India Fasc. 11 @ 31, 1982; Pandey in Shetty & Singh, Fl. Rajasthan
I 3537 1987, Bryonia callosa Roul. Neve Schrift, Ges. Nat. Freunde Zu Berlin 4 ; 210, 1803, Cucumiis
trigonus Roxb, Fl. Ind. 2 ; 722, 1824, Clarke in Hook. f. FL Brit. India 2 : 615, 1879, Duthie, Fl. Gangetic
Plain 1 : 373. 1903,

Local name : Kachr.

Monoecious, prostrate ar trailing herbs; stem slender, angular, rough with short, rigid hairs. Leaves 3-
7 x 3-6 cmi, suborbicolar in outline, cordate at base, palmately 5 to 7-lobed; Iobes ovate-oblong, narrowed
at base, apex rounded, margins dentate or lebulate. Petioles 2-6 om long, hispid. Tendrils simple, hispid. Male
Nowers yellow, often solitary; peduncies 0.5-1 cm long. Calyx-tube ca 3 mm long, hispid, narrowly campanulate;
lobes subulate. Corolla 6-7 mm long, hispid oulside. lobes ovate-oblong, Staminal filaments short; anthers
vt 2 mm long, appendages of (he connectives shorter than the anthers. Female flowers yellow, axillary;
peduncles 2-2.5 em long. Ovary densely hairy. Fruits rounded, obovoid or ellipsoid, 3-6 % 3-4 cm, longitudinally
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varegaled with green stripes, pulp bitter when young. Sceds 4-5 x 1.3-2 i, oblong o eilipsoid, white,

imargined,
Fi. & Fr: Avgust — November,
Ecology ; Common. found in sandy plains and in and around cultivated fields.
Specimen examined @ Near Nimba, Monika 1663 (BRIO),

2. Cueumis mele L. var. muunordice Duthic & Fuller in Fichl & Gard. Crops 2 0 50, 1. 49, 1882; Duthic,
Fl. Crangetic Plain 1 : 372, 1203: Bhandari, F. Indisn Deserr 169, 1978: Pandey in Shetty & Singh, FL
Rajuschan 1 : 338, 1987, . melo L. var medo sensw Chakeavarty, Pl India Fase. 1] @ 340 1982, non L. 1753

Local name : Kachro, Kakrio.

Prostrate, annual herbs; stem amd branches apgolar, hispid. Leaves 6-10 x 5.5-10 om, suborbicular or
renilorm. 3 to 7-lobed; lobes shallowly rounded-cordate ot base. more o less dentute, sparsely hairy on both
surfaces. Tendrils simple, sparsely hispid. Male flowers yellow, 1-3 on axillary peduncles. Calyx-tube

campanulare, 4-5 mm long, hairy; lobes 5-6 mm lang, linear-lanceolare, hispid. Corolla-lobes np to 1.8 em
long. ovale-oblong, hispid and glavdular outside. Staminal [laments slabrous, appendages of the connectives
ca | mm long. Female flowers axillary. solitary, yellow: peduncles 1-2 cm long. Calyx and corolla same as
in male [lowers. Ovary pynform, woolly, Fruits vanable in size, usually cylindric. 10-4} x 5-15 cm, yellow
or greenish-yellow with blotches in iregular. longitadinal lines, Seeds 7-10 x 2-3.5 mm, oblong, emarginate.
obtuse at apex, subacute at basc, pale yellow.

Fi & Fr.: Augusl = December,

Ecolopy : Common, found in sandy plains: also cultivated for it's fruits with the crop of Bajra and other
CY SSAs00 Crops.

Specimen vxamined @ Near Sam, Monike 165352 (B510).

3. Cucumis prophetarun .. Cent. Pl 33, 1755 Clarke in Hook. f. F1. Brit. India 2 : 619, 1879; Purhic,
FL. Gangetic Plain 1 : 373, 1903; Bhandan, Fl. Indian Desert 169, 1978: Chakravarty, [1. India Fase, 11 : 35,
1982, Pandey in Shetty & Singh, Fl. Rajasthan 1 : 339 1987

Local name : Khato-kacharia.

Perennial, prosirate or climbing, hispid herbs; stem slender, angular, sulcate when dry, hispid or bristly
wilh aculcate, white hairs. Leaves 2-4 ¢cm long and as tnuch broad, suborbicolar. condate or truncate at base,
margins crisped, scabrous, 3 to 5-lobed. Petioles 2-4 ¢m long. hirsute with bulhous-based hairs. Tendrils
simple, short, filiform, scabrid. Male flowers yellow, fascicolare or solitary on axillary peduncles 4-10 mim
long. Calyx campanulate; tube ce 4 x 2 mm, densely hispid; lobes 3-4 mm long, lincat, spreading. Corolla
sparscly villous: lobes ovate-oblong, Staminal filaments filiform, anthers ca 2.5 mm leng, oblong, hispid,
connectives slightly dilated at apex and glandular. Female flowers axillary, solitary, vellow, peduncles 2-3
mm fong, enlarging m fruits. Calyx and corolla as in the males. Ovary mimutely munculate. Fruits broadly
ovoid, 3-4 x 2-3.5 em, sparscly echinate, green with longitudinal, 7- 10 white stripes, ultimately vellow. Seeds
ellipsoid-oblong, pale green, not marginale (Plate-14/3).

Fi & Fr: August  Janoary.
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Ecolegy : Common, found in sandy plains, among thickets of shrubs and on fencing of

cultivated fields.
Specimen examined :Along Miajlar road, Shetry 3395 (BSJO).

4. DACTYLIANDRA (Hook. £} Hook. f.

Dactyliandra welwitschii Hook. [ in Oliver, Fl. Trop. Afr. 2 : 557, 1871, Bhandad & Singh in Kew
Bull. 19 : 133, 1964; Bhandari, Fl. Indian Desert 170,  1978; Chakravarly, Fl. India Fasc. §1 : 46, [982;
Pandey in Sheuy & Singh, Fl. Rajasthan 1 @ 340. 1987,

[Local name : Ankh-phootani.

Annual, monoecious. ¢limbing herbs, with slender, much-branched, scabrid, angular stem furrowed
when dry. Leaves 5-8 x 3-5 cm, digitately 3 to 5-lobed, deeply cordate at basc; lobes oblong to obovate,
obse to reunded and mucronate ot acute at apex, coarsely dentate or serrate along marging. Petioles angled,
as long as the lamina, scabrid. Tendrils simple, slender, sulcate when dry. Bracts subsessile, ca 1.5 cm in
diarn., stipuliform, suborbicular or remiform, shottly setose. Male flowers white, bracteate, solitury, axillary.
Female flowers axillary, in fascicles of 3; pedicels 1-1.5 mm long. Bracts minute, deciducus. Hypanthium
campanulate, c2 2.5 mm iong, hairy and glandular aroond rim inside. Calyx slightly shorter than corclla, a
little longer than wide; teeth 1-1.5 mm long. Corolla-lobes ovate-oblong, Stamens 3, attached ar the base of
hypanthium, connectives no produced. Ovary cllipsoid, glabrous; stigmatic lobes 2, fleshy, Fruits ca 1.3 cm
in diam.. ellipsoid-globose, smooth, with green and white blotches. Seeds 8-135, angled and asymmetrical,
cissoid, compressed, obliquely narrowed at both ends, truncate at apex, brown.

FL & Fr: August — November,

Ecology : Rare, found amone fencing of cultivated fields and climbing on thickets of shrubs, paricularly

on Capparis decidua (Forssk) Edgew.
Specimen examined : Near Girab, Monika 17137 (BSJO).

3. MELOTHRIA L.

Meiothria maderaspatana (L.) Cogn. in DC, Monog. Phan, 3 : 623. 18%1; Duthie, Fl. Gangetic Plain
1 : 379. 1803, Chakravarty, FL. India Fase. 11 : 83, 1982, Pandey in Sheity & Singh, Fl. Rajasthan 1 : 345.
1987, Cucumis maderasputana L. Sp. PL 1012, 1757, Mukia scabrefia Am. in Hook. I, Bot. 3 @ 276. 1841;
Clarke in Hook. f. FL. Brl. India 2 : 623, 1879, excl syn. Bryonia scabrella L. £ 1781, Mukia maderaspatana
{L.y M. Roem. Syn. Pepon, 47. 1846; Bhandari, Fl. Indian Desert 175, 1978

Local name : Ankh-phuctuni-ki-bel,

Anmual, monoecious, scandent or prostrate herbs; stem angular, sulcate, much-branched, hairy. l.eaves
much variable in shape, size, form and exwie, 4-15 x 3-13 cm, ovate or subdehoid, 3 to 5-lobed or entire,
acute, minutely denticulate, upper surface scabrous. Petioles 2-3 ¢m long, hispid. Tendrils simple, slender,
aculeate-hispid. Male flowers yellow, in small fascicles on short, axillary peduncles. Calyx-tube ca 2 x 1 mm,
villoys or hirsute; lobes ovale-chlong, rounded at apex. Corolla ca 2 mm long, pilose outside. Siaminal
filaments 0.4-0.5 mm long; anthers oblong, ciliate, connectives produced into a bifid apex. Female flowers
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almost sessile, solitary or fascicied. Ovary subgloboese, covered with blackish setae. Fruits 4-5 mm in diam.,
globose, glabrous, green, red when mature. Seeds 2-3.3 x 1-2.5 mm, grey, ovord-oblong, marginate.

Fi.: July — October; Fr: September — December.

Ecology @ Yery common, found in sandy plains and near coltivated fields climbing on bushes and

shruhs.

Specimeny examined ; Sam, Montka 16599 (BSJIO); Near Kanol, Monika 16731 {(BSJO).

b. MOMORDICA L.

Momordica charantip L. 5p. PLAGOS, 1753, Clarke in Hook, £ Fl. Brt. India 2 : 616, 1879, Duilae,
I, Gangene Plain 1 369, 1503. Bhaondar, Fl. Indian Descrt 173, 1978; Chakravarty, Fl. India Fasc. 11 ; 84,
f. B-10. 1982; Pandcy in Sheity & Singh, Fl. Rajasthan 1 : 346, 1987

-
f

Local name : Karelo.

Annual, monoccious, much-branched, prostrale or trailmg herbs; stem angular, grooved, hairy. Leaves
5-10 x 410 cm, suborbicular or reniform in outline, 5 to 6-lobed, glabrous; lobes ovate-oblong, acute or
subacate at apex, constricted at hase, coarsely spinous-dentate. Petioles 3-5 c¢m long, channelled, pubescent.
Tendrils stmple, slender, pubescent. Male flowers axillary, solitary, vellow. Bracts leafy, ca 6 mm long,

subreniform, slightly mucronate, inserted at or below the middle on pedicels. Corolla-lobes obtuse or emarpinate,
Franale flowers on !nnn elondor, ax;l!ﬂ_ry Pgdic___lg Bracts inenrted ar or near the hace of Pﬁdi_g.}g_ Staminndag
3. glancduliform. Dv_u’y fusiform, rbbed with numerons muncate-lnbercles. Prnts ‘i i6 cm long, muricate-

tubarculate, ohlong. Seeds 1-1.5 x 0.5-0.8 cm, oblong, compressed, scutptured on surface, sub tndentate at
buse and apex, creamish-yellow.
Ft. & Fr: July — November.

Feology : Not common in wild state, usvally tound in sandy, moist plains near habitations as an escape
from cultivation.

Specimen examined : Khet Singh-ki-dhani, Monika 17135 (BSJQ).

la. Style I. 2. Trianthema
1b.  Styles 2-5. 2
2a. Flowers solitary, Operculum of capsules entirz, not splitting. Seeds more than 4, 1. Sesuvipm

2b. Flowers many, in glomerulaw fuscicles. Operculom of capsules spliving thee 2 valves. Seeds 4, 3 Zeleva

SESUVIUM L.

Sesuvium sesuvioides (Fenzl} Verde. in Kew Bull : 349, 1957; Raizada, Suppl. Duthie, FL
Gangetic Plain 85, 1976; Bhandar, Fl. Indian Desert 183, 10?3 Parmar in Shenty & Singh, Fl. Rajasthan
1: 354, 1087, D;,r:-!ﬂrhﬂm:sm sesurinides Fenzl, Nov. 8 ac. Ann. Wien, Mus, 2 : 292

tir
1830, Trianthema hydaspica Edgew. in 1. Linn. Soc. Bo
266l 1879
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Annpal, prosirate, succulent herbs; stem cylindrical, crystalline-papillose. Leaves alternate to opposite,
2-4.5 x 0.5-1.2 ¢m, linear or gbovate-oblong, fleshy, obtuse at apex, more or tess coneate at base, entire.
Petioles 3-8 mm long. Flowers pinkish-purple, axillary, solitary or in clusters, sessile. Perianth-tube obconic,
prominently lnl'lgitudiﬂﬂ]l}' nerved, as lomg as the lobwes; lobes 5, triangular-clongate, acute, green outside,
pi.l‘ik inszide, dilaied at the base, [.uuuucmg 5 doizal horns at sinus, Stamcns 5-7, frec; anthers ﬁim( uvm}'
bilocular; beak elongate-conical, hollow; styles 2, white. Capsules 4-6 mm long, dehiscing by a conical cap.

Seeds 6-9 in each locule, rugose, dark brown.
Fi. & Fr. August — December.

Ecology ; Common, found in moist places in association with Trianthema triguetra Rottl. ex Willd,,
Zaleva govindig (Buch.-Ham. ex (. Don) Nair, etc.

Specimen examined : Near Sehmari, Monika 16615 (BSJO).

Nates @ Stem colour varies from green to pinkish or yellowish-green.

2. TRIANTHEMA L.

Trianthema triquetra Botll, ex Willd, in Ges, Nat, Fr. Neue Sche 4 ; 181, 1803; Bhandan, Fl. Indian
Desert 184, 1978; Parmar in Shewy & Singh, Il Rajasthan 1 335, 1987, Trianthemea crvstafling auce. plur.

e LALED 10O Yol o TTnsl Tl Mead TinAdia W 0 S0 THTO Tl i Tl Moanantia Dlaje 1o TS 10N
LILILE Walll 17 FLh, L IATKE lll noos, I Ol DIl 1414 = © DO, 167 Fa LAUULIRy 170 W AILLER-ULR Lidlll B . P, LR,

Local name @ Lundi

Prostrate, succulent, annual herbs; branches many, radiating, terete, often raddish and papillose. Leaves
0.8-1.8 x 0.3-0.4 cm, linear or lanceclate, glabrous, succolent, dilated at petiolar base into a semi-amplexicaul
sheath. Petioles ca 3 mm long. Flowers pink, axillary, solitary or in clusters of 2-5. Penanth longitudinally
ribbed, 5~left upto half way down; tube vbconical; lobes ovate-triangular, nhhqucly crect, recurved. Stamens

S E o ale Tl LY ‘,-.L e N PRy
MILCL UHED LG pe l-d.[lel Hwoes d.lll..l dllCIlld{L d.ilulblﬁ j.i"l.l-lp Lol Wrvd _'!1" VI
TEHIT = il

Y S [ PR

ical, turbinate, L-l.lll:b‘\cl.l above
-tobe; opercilivn thick, usually falling
off with a single seed, the other seeds remaining in the basal part of the capsute. Seeds orbicular, concavo-
convex, faintdy ribbed, brownish-black.

U [T 5 PO [ty [ A et
JLH L}"l':- LE:I.'J‘EU]'.-:' L-IILIUbEU Wltlll I e lll’lll

FL & Frr August — December,

Feology . Occasional, found in moist sandy plains in association with Zeleya govindia (Buch.-Ham.
ex (G Dond Nair

Specimeny examined © Near Sudasari, Monika 16564 (BS10); Along Miajlar road, Monika 17139
{B5JO.

Netes : Stem colour becomes dark pink on maturity.

A, ZALEYA Bum. t

Tr, ool Dloasd
DI

Zaleya goviadia (Buch.-Ham. ex O, [Jon) Nuir in By V. a & 1 86, 1966, Purmar in ¥
o or _ 1 AC s ™ Tl sy e di T l-. Tloauvn g 00 T £ n] TR B L R |
o a]_ng[l. r'i “djd_ d_l 1 . .0, 150, TFIGrednieEmHs l,'U'I HHJ-J-M: |-?‘1-|-L|| J-lﬂ-ll.l.. [ A L.-'Uil, LIEN. .):r'\l_. i I B e L N
T. pentundra auct. non [ 1767; Clarke in in Hook. . Fl. Brit, india 2 : 660 1879 Duthie, F. Gangetic Plain

11 386, 1903,
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Fig. 17. Zaleya govindia (Ruch.-Ham. ex G. Don) Nair : a. Hahit, b. Flower, c. Portion of {mit with seeds.
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Local name @ Sawthi

cr ok clandor cobagorgly ol oo Beamohaa
oo Slem stender, subrwooly al Drarionss

papiilose when young. Leaves 2-3.5 = (L8 2 ¢m, opposite, oblanceolate or ellipuc, obtuse at apex. cuncate
or rounded st base, minutely papillose on both surfaces, papillac preminent on midnb and petiole. Petioles
5 10 mm long, membranous, witiged and shesthing ol the baze, Flowers pink, 3 1) in axillary clustors,
sesstle. Bructs tnangular, acuminate, entite. Penanth lobes 5, pink insde, cach with a subupical preen hor.

Byamnane & arthore and Mlamante minlk Siulne P ainlk Cameoloe ACS e Tano . worl- o Aamoesodnem bas conmos
SIENS ) aniBers 4nd imamenis pind, siyits 2, pink, Capiulcs A-3 D ionmg, v oporonium op salcer

shaped, edges sharp and prolonged inta 2-5, irrepular teeth, yellowish-brown. Seeds A, subreniform, cormgated,
black (Fig.-17).

FL & Fr: August-December.

Ll CF

Willd.

Specimens examined @ Near Suduwsan, Momika 16564 (BSI0); Sum, Monika 16714, 16720 (BSIO);
Tejaraon, Pandey 7895 {BSI0).

Nores © Stem colvour vuries from green (o dark pink.

27, MOLLUGINACEAE

la. Tlants viscid-glandular hairy, Leaves suboppositc, Ovary hicarpillary, ). Litmeumn
1b, Plants glahrous or hairy, but aot viscid. Leaves whorled or opposite. Ovary 3 1o S-carpellate. 2
Za. Raphids distinct in leaves and sepals. Carpels free. 1. Gisekia
2b. Raphids absent, Carpels united, 3
3a. Plants stellately pubescent. Flowers mn axillary clusters. Seeds distinctly strophiolate. 2. Olinps

3b. Plants glabrous, Flowers in terminal or oxillary pedunculate cymes, Seeds oot or minulely strophiclae,
4. Mollugo

L. GISEKIA L.

Gisekia pharnaceoides L. Mant. Ali. 2 - 562 1771 Ciarke in Hook. f, Fi. Brit. India 2 : 664, 1879;
Duthic, Fl. Gangetic Plain | : 388 1903; Bhandari, Fl. Tnrhian Desert 179, 1978: Parmar in Shetty & Singh,

Fl. Rajasthan 1 : 357 1987
Local names : Morang, Chapari.

Diffuse or prostrate herbs: stem pale, terete or odpged below the nodes. f.eaves usnally opposite. sossile

ar nheruraly aotinlate 2.3 5 x 0405 om. linear or lingar-lanceoolais T nhlnn.ﬂnn]ntn aﬂﬁlhn]arn ohtpon at
or oDscuraly polrsials, b, cbired) ANCOOALe -SPEMLRIe 4

apex, cuneate at base, more or less fleshy, Flowers preenich-white lo pink, in pedunculate, umbelliform,
erowded to lux, 10 to 30 flowered cymes. Calyx-lobes 5, 2-2.5 mm  long; froiting calyx with membranous
margins, often with @ mucre hehind the tip. Stamens 5; filamenis dilated ot the base; anthers pink, Carpels
3, membranous, surmunded by sepals, densely covered with warts, i-seeded. Scoeds compressed, rounded on

Fi. & Fr August — November.
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Fig. 18. Gisekie pharnaceoides L. : a. Habit, b, Sepal, c. Stames, d. Seed.
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Ecology : Common, found in moist sandy plains in association with Cleome gynandra L., Tribulus
pentandrus Forssk., etc.

Specimens examined ¢ Sam, Monika 16616 (BSJIOY, Near Kanoi, Morika 16747 {BSIO).

Nores ; Great variaions have been noticed in the size of plant, leaves and flowers: colowr of stem and
leaves varies from green to pinkish-preen and flower colour varies from white 1o pink.

2. GUINUS L.

Glinus lotoides 1. Sp, P1, 463, 1753; Bhandad, Fl. Indian Desert 179. 1978, Pammar in Sheity & Singh,
Fl. Rajasthan 1 : 358, 1987 Moliugo hirta Thunb. Prodr. PL Cap. 24. 1794 Clarke in Hook. . Fl. Brit. India
2. 662, 1879; Duthie, Fi, Gangetic Plain 1 : 386. 1903,

Local name ; Bakda,

Arnnual, prostrate, densely stellate-pubescent herhs; branches radically spreading, greyish-grecn. Leaves
apposile ar apparently verticillate, peticlate, 1-2.5 £ .3-0.5 cm, elliptic-obovate or snborhicular, nbiusa at
apex, cuneate at base, stellate pubescent onr both surfaces. Flowers preenish-white, in axillary fascicles;

pedicel 2-4 mum long. Perianth-segments 4-8.5 mm long, free, acute to acuminate or mucronate, keeled; inner

lohee with broad membranone aﬂunn Stamens 10-15, sometimes up o 20, slaminedes 27, two leﬂ!‘!gﬂd at

the apex forming outer stamens. Ovary ovoid, glabrous; carpels 3-5, with as maay stigimas. Capsules ovoid,

enclouad wirhin ﬂﬁlni‘ﬁﬂr’“ paluy  Casde many cuhron F'“‘rh i “-|.+| ubarrnlata dnrle heoyer
SOCIORCG WILMIN STLAIgel LAY A, —PRls T Wally, SUDTST amy tuberculate, dark brown.

Fi. & Fr: Almost throughout the year.

Eeology : Conmuuon in dried muddy water budies Lo associalion with Bergia suffrucicosa (Delile} Fenel.,
Cyperus rotundus L., ele,

Specimens examined © Near Girab, Monika 16328 (BSIO), Tejaraon, Monika 16677 (BSIOY, Berisiyala,
Pandey TA6T (BSIO.

3 LIMEUM L.

Limeum indicum Stocks ex T Anders_ in 1. Linn. Soc. Bot. 5 {Suppl. 1) ¢ 3 1860: Clarke in Hook.
f. FL. Brit. India 2 : 664, 1879; Raizada, Suppl. Thathie, Fl. Gangeric Plain 84, 1976; Bhandan, Fl. Indian
Desgert 180 1978: Parmar in Shetty & Singh, Fl. Rajasthan 1 - 358 (987

Much-branched, prostrate, perennial herbs; branches divaricate, spreading radially, glandular-pubescent
atleast when young. Leaves subopposite, 2-5 x 1-2 om. broadly elliptic or rowndate, mucronate, entite,
glandular pubescent, on drying white papillose. Petioles 3-8 mm long, dilated at the basc. Flowers white or
cream, crowded in sessile or subscssile, axillary cymes. Bracts small, linear, glandular. Calyx-lobes ca 2 mmm
long, ovate, acutz, glandular, membranpous along margins, Petals ca 1.6 mm long, clawed, obligucly toothed
at apex. Stamens 6-7, in two whorls; filaments dilated and slightly vnited at the base, 2 outer stamens longer
and free. Stipmas 2. Fruits subglobose, 2-seeded, sepatating inte 2, one-seeded coccl, Seeds ca 1.2 x 1.5 mm,
smooth, concavo-convex, yellowish-brown.

Fl & Fr: August — October.
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Ecology - Commaon, found in sandy to graveliy habitats in association with Cleome gynandra
L., COrentaforisr frabey EF Inf'\ Budd,, Fateva B¢ avingdia (Buch -Hoam, ex 1 Domd Nalr, ele.

Specimens examined © Sudasant B, F., Menika 16377 (BSJOY, Sam, Monike 16727 (RS0} Ganga,
Fandevy 7819 (BSJO).

4. MOFLUGO 1.

ta.  Unbranched herbs. Legves cadical ooy, niorescence cymasely brafched. Seeds minslely strophiolate, more or
less pranular. 2. M. nudicaulis
1b. Umbellately branched herbs. Leaves cauline and radical bath. Inflorescence umbelliform. Seeds not strophiolake,
sminith. 1. M. cerviena

L. Mollugo cerviana (L) Sceinge in DC. Prodr 1 @ 302, 1824, Clarke in Hook., f. Fl. Brit.  India
2« 663, 1874; Duthie, Bl Gangetic Plain 1 : 2%7. 1903; Bhaodari, Fl. Indian Desert 152, 1%7H; Parmar
in Shetty & Sinph, B B 1-11:}\111'1 T ¢ 350, [Q87, Flharnoaceom cereiann L, 51} Pl, 273, 1753,

Local name : {hiriva-ro-khel

Ercct, annual, glabrous herbs, stems many, pale, filiform, with thickened nodes; branches umbeilate.
Eeaves 1-2 x 0.1-0.3 cm, sessile, glaocous, basal leaves in rosette, spathulate, obtuse: cauline ones in whaorls,
linear.
{ong. Pedanth-segments $, 1.5-2 mm long, margins membranous, white, Stameis 5. Stigmas 3, short, Capsuoles
broadly cllipsoid, glabrous, cqualling o penanth-lobes in length. Seeds many, compressed, smooth, more or

less triangular in outling, glabrows, brown (Fig.-19).

Fi. & Fr. Iuly ~ Novemnber,

= Tlroayewag caliida dsr avalloey Ae tamavinal tsdahotrass o cly haenmahad membailate o agesne Dadvnalacg 1 5
PIOrAEE] WIS, Ll ORIy U eI, I.I.J.\.-J.J.ULUI.J.IU!.IJI.\' CIGOCTEAT VITIOCLLGIE OY IS, COOwnicnss do1.o OO

Feedengy o Conuinon, fouwid in moist sandy plains ja association withe fecdigefere cordifolic Heyoe ex
Boh, Frifadus serresieis Lo, ele,

Specimens examined ;| Mathuo-ki-Basti, Morikg 10730 (BRIO) Ganga, Pandey 7812 (BSIO).

2. Mollugo nudicaulis 1.am. Encycl. 4 @ 234 1797, Clarke in Hook. f. Fi. Brir. Tndia 2 : 664, 1879;
Duthie, El. Gangetic Plain 1 : 388, 1903; Bhandari. ¥i. Indian Desert 182, 1978; Paroar in shetty & Singh,
Fl. Rajasthan 1 : 360. 1987,

Annual. erect, glabrous herbs. with rosette nf basal laaves and cireet, eymaosely branched. laxfless
inflarescence 30-40 cm hipgh Leaves only radical, more or less adpressed o the ground, 1545 x 0.5-1.2 cm,
oblong-spathulate, entiez, rounded at apex. narcowed to a subsessile base, glabrous. Flowers white, pedicellate,
in terminal, pamculate cymes of several. axillary, forked branches ansing from the crown: pedicels [-1.5 cm
long. Perianth-lobes 5, o 2.5 x 1.2 mn, ovate-oblong, dorsaily brownish-green. Stamens 3.7, Carpeis 3;

siyles 3, short. Capsules ellipsoid ot subglobose, brown. Seeds many, reniform, granular, brownish-black.

Fi. & Fr: September — November,

F{‘a!'ae}' » Ooeasional, found in moist sandy plains in association with Clecme gynandra L., Tribulus

Specimen cxamined ; Near Berisiyala, Monika 16795 (BSJOY
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28, RUBIACEAE

Ea Flrmane e diare cmeoila 2er oealToen salercdomms:  Boaad rvenin e gerserb cmal] owl™ 1hie ruasseeas 1 T
Fin, ERRR TR, LV N Ll PR SR LW Ful WALV § J I:L."LJ.J.J.I:\I..T LI OLL O e TR LR SeEfbedll Shl)l WAL LLIN W FY I'.I.I.;l'. L« EFEFFT CIIAL
Ib. Vlowers pink, subsesstle, in Jef wemninal cymes. Seeds owncrous i cach cell of the ovary, 2. Kohautin

. BORRERIA (1 K. W. Mever (nom. cons.)

Barreria articilaris {L. £.) F N, Will. in Bull. Herh. Boiss. ser 2. 5 : 956, 1905, Bhandari, Tl Indian
Diesery 187, 1978 Singh in Sheuy & Singh, F. Rajasthan 3 : 369, 1987, Spermacoce hispida L. Sp. DL 102,
[¥53: Howok. f. FL Bnt. Tudia 3 - 20600 1881; Duthie, FI. Gangelic Plam 1 0 4290 1905, 5 arvicelaris L. 1
Suppl. 1190 1781, Borreria Rispida (L) K. Schum. in Engl. & Prantl, Pflanzentam. 4 (4) @ 144, 1891, non
Spruce ex K. Schum. 1888,

Annual. procumbent. hispid herbs; branches 3-4 from the base, radiating, 4-angled, hairy along the
angles, | eaves apposite, sessile, 2-3 x 0.8-1.8 cm, clliptic-fanceolate, subacute at apex, prolonged into a shorl,
dilated petiole at the base, entire, Stipules hispid. connate with leaf-hases forming membranous. hispid,
fimbriate cup with 4-6 bristles. Flowers white or lilac, sessile, in 4 to 7-flowered, axillary cluster in each
shieath. Calyx-lobes 4, linear-lanceolate, rellexed, persistent. Corolia-lobes 4, valvate, hispad outside at apex,
acute. Stamens 4; filamenis short, attached on throat of the lobe. Style o 4 mm long; stigma bilobed., caprtate.
Capsules ellipsoid, ca 5 mm long, rounded at both ends, hispid, ventrally dehiscent. Seeds 2-3 x 1-1.5 mm,
ellipyoid or ablong, more or less rounded al both ends and on the back, with a longitudinal, deep groove on
the flat face, finely pranuiate. brown {Plate-1d/4).

Fl. & Fr. August - October,

Leology - Occasional, found in grassy wastclands in association with Cencfirus spp.. Panicum antidetale
Relr., Tributus revrestris L., etc.

Specimen examined : Miajlar village, Monika 17112 {RSJO),

2 KOHALUTIA Cham. & Schitd]. eom. cons)

Kahautia aspera (Heyne ex RothY Brem. in Verh, Kon, Ned Akad Wet Nar 4% (23 0 113, 1952

Bhandan, FL Indian Desert 189. 1978; Singh in Shetty & Singh, Fl. Rajasthan 1 ; 375, 1987, Hedvoris aspera
Heyne ex Roth, Nov. PL Sp. 94, 1821, fdenfandic aspera (Heyoe ox Roth) DO, Prodr 4 1 428, 1830; Hook,

l. F1. Brit. India 3 : 68. 1880, Duothie, Fi. Gangetic Plain | : 415, 1905,
Local name : Dhankar

Erect, annual herbs, 30-40 cm high; stem and branches terete, scabnd with small, whitish dots, Leaves
sessile, opposite, 3-6 x 0.3-0.5 cin, linear-lanceolate, acute, glabrons or shightly papillose along margins,
revolute-margitied. Stipules white, membranous, minutely ciliate, with 2-5 bristles at the apex. Flowers pale-
blue or pink, subsessile, 2-4 fascicled in lax, termipal cymes, Calyx 2-2.2 mum long; teeth e 1 mm long,
rriangnlar-snbulate, Corolla infundibuliform, 4-5 mm long: tube 3- 3.5 mm long, slender, hairy inside on
broader patt; lobes 1-1.5 mvin Jong, obiuse. Stamens 4, included, msericd at the apex of tube. Style 1.5-2 inm
long, filiform; stipmas 2. linear. Capsules 3-3.2 x 4-5 mam, globose, didymous, loculicidal, scabrid with white

points. Seeds smooth, angled, brown
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FL & Fr; Joly — October,

Eeedopy - Rare, found in sandy plains in association with Cleome gvrandre L., Fuphorbio gronalata
Forssk., ot

Specimens exomined | Near Ganga, Monika 105660 (B310); Ganga, Ponder 78513 (B,

29. ASTERACEAE

la.  Involucre bracts spinescent or aristate. 2
T, Involucre bracis neither spingseent nor anstale.

2a. Plants armed with spinowy leaves. Heads l-llowercd, crowded im ospinous, globose, compoungd heucds,
4. Fchinops

2h. Plants unarmed, f armed than not on the leaves. Heads many-flowered, simple. 3
3a. Heads homogamous. dicecious (male or female or female and bisexual separate, but on the same planty, [nvolocral

bracis of female heads united into an ovoid, 2-beaked utricle clothed with hooked spines. 10. Xanthium
3h.  Heads heterogumons, Involucral bracts neither wniled nor forming an wncle, buot free. d
d4a. Glabrows or scabrous herbs. Florets puple. 1. Amberboa
dh. White woolly herbs. Florets white or pale yellow. 3. Dicoma
Sa.  Heads homopamous, cither male, Temale or hiscxual &
5b. Heads hetercgamous. onter florets usoally female, inner ones bisexval or male. 8
fa. Florets all ligolate in a head. 6. Lonnara
fib,  Florets all tubular in a bead or sometimes euer orets ligolae, 7
Ta. Florets purple, tubular only. Anther-base obtuse. not tailed. 9. Verroria
7b. Florets yellow, ligulate and tubular both, Anther-base sagittase, tailed. 7. Pulicaria
Ba, Huay florcts 2 (o many seriate, 5. Eclipia
8b. Ray florets l-senate. o
Ga.  Anther-basa sagittate. Pappus simple, bristly. Leaves allernae or radical. 2. Blumea
Oh.  Aopther-base not sagittate. Pappus plumose, Leaves opposite atleast in lower region. 8. Tridax

1. AMBEREOGA (Pers) Less, {nom. cons)

Amberboa ramosa (Roxb.) Jafr in Scientist 3 : 29, 1959: Hajra in Hajra «f @f. Fi. India 12 ¢ 153, 1,
44, 1995, Carduus romosus Roxb. FL. Ind. 3 ; 407, 1832, Microlonchus divaricanes DXC. Prode. 6 2 562, 1538,
Tricholepis procumbens Wight, [c, PL 1ad. Oc 3 (43 0 12, 1 1139, 1846, Volutarello divaricate Benth, in
Benth., & Hook, f. Gen. PLL 2 476, 1873, pro porte; Hook £ FL Brit India 3 @ 383, 1881: Duthie, F.
Gangetic Plain 1 : 486, 1905, V ramosa (Roxb.} Sant. Pl Saurashtra 22, 1953, tMigochaeta ramosa (Roxh.)
Wagenitz in Verroffent. Geobot. Inst. 37 : 323, 1962; Bhandari, FL. Indian Desert 206. 1978; Singh in Shetty
& Singh, Fl. Rajasthan { : 425. 1987

Local name : ffni-Eanieio.

Annual, procumbent, dichotomously branched herbs, up 10 40 cm high; stem and branches angied,
striate, labrous. Leaves variable; lower Icaves oblong, obovate or lyrate: upper ones sinuatcly pinnatifid,
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ciwtire or slightly toothed, glabroas. Heads 1.5-2.3 « 1-1.53 om. ovoid-oblong, pobescent, pale purple; peduncles
grooved. [nvoiucral hracts 1.3-1.7 cm long, elliptic-oblong, spinescent; outer hracts smaller, recurved, inner
bracts longer, crect. Corolla 1.2-1.5 em long; lobes 3 nwn leng, lincar-lanceolate, acute. Achenes 4-4.8 x 1.2-
1.7 wwm, sharply angled, often pied between the angles. Pappus hairs qumerous, 0.9-1.2 o long, unequal,
inner ones longer than the outer, greyish-brown.

Filo& Fro Qclober — March,

[ JN R " SRS T AN . SO, T RN R, NN LUV PR N DO o SRR, S . 1 1 3
OCGIOEY © VACASIONA], TOUIL 1IN0 ZTaVElLyY il Sandy [NE] dimbacs, Ao assuciales alc H0OErndvio
Y- | T N o O R WP RN NTR N | SR TN
QTS L, LIEOIME XOOPIOSO LA, IFOFHY FOADHIERN FAnIgEranl, cic.

Specimens examined : Near Khurl, Monika 16781 (BSIO); Sudasan, Pandey 7843 (BSIO).

2. BLUMEA DC. (nom. cons.)

Blumen lacera {Burm, f.} DC. in Wight, Contrib. Bot. Ind. 14, 1834; Hook. . Fl. Brit. India 3 : 263,
1881; Duthie, FI. Gangetic Plain 1 : 453. 1905; Bhandari, Fl. Indian Desert 194, 1978; Singh in Shetty &
Singh, Fl, Rajasthan 1 : 396, 1987; Kumar in Hajra er of. Fl. India 13 : 128, 1993, Conyza focera Burm. T
Fl. Ind. 180t 59 f 1, 1768

Erect, annuoal, much-branched, glandular-pubescent, aromatic herbs, 30-40 em high. Leaves 2.5-5 x 0.9-
2 cm, obovate-oblonyg or elliptic-oblong, entire or dentate, obtnse at apex, attenusted at base into a short

petiole or sessile, glandular bairy on both surfaces. Heads crowded at the end of branches, yvellow, pedunculate,
in terminal corymbose panicles and/or in axillary, spiciform panicles combined into compound panicles,
Involucral bracts ca 2.5 mun long, linear, ncute, plandular hairy on back, ciliste on muargins, reflexed at

mamirity. Corolla of hisexual florets tubular, bairy, 3-4 mm long, 5-iobed; lobes riangular; corolla of female
florets 2-3 mm long, glabrous. Achenes 1-1.5 mm loag, oblong, hairy, hrown. Pappus 3-3.5 mm long, white,

FLo& Fr: November — April.

Ecolagy : Common, {vond in sandy plains in damp places in wastelands in association with Cleome
viseasa L., Heliotropinm subidatern (Hochst, ex DC) Vatke, Tribudus rerrestris L, el

Specimen examined o Berisivala, Momtka 16338 (BSJO).

3. DICOMA Cass,

Dicoma fomeniosa Cass. in Bull. Sci. Soc. Philom. Panis 12, I818; Hook. £ Fl. Brit. India 3 @ 387
1881; Dwthie, Fl. Gangetc Plain 1 @ 487, 1505, Bhandari, Fl. Indian Desern 197, 1978, Singh in Shetty 8
Singh, F1. Rajasthan | : 408, 1987; Rao in Hajra ez @l FI. India 13 : 171, 1995, B, fannginosa DC. in Wight,
Conirib. Boi. Ind. 20, 1834,

Local name : Vajradanti,

Erect, annual herbs, 20-40 cm high; stem woody, terete, velvery, Leaves 2-6 x (L5-1 ¢m, lineat to
obovate, obtuse-apiculate or subacute, entive or slightly denticulate, clothed on both surfaces by cottony woaol,
sesside. Heads yellowish-white, 1-1.5 em across, solitary, axillary or leal-opposed and terminal, shortly
peduncled. Involucral bracts lineur-fanceolae, 1-2 cem long, ending in a yellow spinous point, glabrous,
unequal, arranged in many imbricating rows. Corolla wbular, 6-7 oo long: whe 3-3.5 mm lony; lobes oo
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3 mm long. Stamens 5; anther-base sagittate, lobes lailed al base. connectives acute, Achenes up o 3 mm
lone, lanceolate-subulate, D-ribbed, truncate al apex, denscly silky villous, Pappus 6-7 mm long; outer
pappus slender, barbellate. tawny; inner oncs stightly longer than outer.

Fi & Fr: October — May.

Feofogy ; Common, in gravelly habitats in association with Blepharis lnarioefolin Pors., Seetzeniu
faata (Willd)) Bullock etc.

Specimens examined : Sudasarl. Monika 16572, 16767 (BS10), Pandey 7833 (BSI(Y), Near Sam, Shetry
3454 (BRIOY,

Echinops echinatus Roxb, Fl Ind. 3 ¢ 447, 1832; Hoeok. I, Fl. Bot. India 3 ; 358, 1881; Duthig, FlL
Gangetic Plain 1 ;480 1905; Bhandari, I'1. Indian Desert 198, 1978, Singh in Shetty & Singh, Fl. Rajasthan
1 : 408 1987; Hajra in Hajra er af Fl India 12 @ 178, 1995,

Local name @ Lfne-kantela.

Thistle-like, degp-rooted, annual herbs, 30-%) cm high, branched from base; branches scabrid, wide

spreadimg. Leaves 10-20 x 3-7 om, sessile, oblong, glabrous or slightly scabrons above. whitish woolly

beneath, deeply pinnaifid, amplexicaul at base: lobes triangular, spinescent; spines pa!é, 1-2.5 ¢m long.
Heads |-flewered, clustered in involucrate compound heads ferming sphenical balls with many stout spines,
4-5 cm across, white, pale bluish when voung. Outer involueral bracts 6-8, oblanceolate, glabrous, ciliate and
scarious-margined; inner ongs cg ® mm long, connate up to the middle; middle oncs spathulate and some of
them produced into spines, Corolla I-1.2 em long; lobes pale pink, linear, acwe, equalling the twhe, Anthers
greyvish-black, tail fimbnate, Achenes obconic, co 4 mun long, silky villous, Pappus short, cylindric, forming

e N 1
4 ommm JUIIE,

FL & Fr: March — September.

-

RN LY ML NN N IR S, MRS 1 ] L B B
L.}"IIIIL[[IL UTUsIl dIHIYE LIS ACTENes [ FIdie-137 1),

Eeotogy - Rare, found in gravelly habitats and near habitations in moist wastelands in association with
Heliotropin subndaten (Hochst, ex D) Valke, Peristrophe panicudara (Forssk,) Brummitt, ete.

Specimen examined : Keshav Singh-ka-Talab, Moada 16540 (BSI(H.

o Lo F Jrra 1 fog man:  cergmie b
o GLEAT A L VFECAFR. LLAfka. )

Eclipta prostrata {L.) L. Mant. P1. 2 : 286. 1771; Bhandari, Fl. Indian Desert 177, 1990, Chowdhery
in Hajra et o, FL. India 12 : 381, 1995, Verbesing prostrate L. Sp. PLHE2, 1753,V atha L. Sp. PL 902, 17533,
Fefipre evecta L. Mant, P12 = 286, 1771; Duthic, Fl. Gangetic Plain 1 @ 4568, 1905, £ afpa (1.3 Hassk. PL
Iav. Rar. 528, 1848; Hook. £ FL Brir, ladia 3 : 304, 188]. Bhandari, Fl. Indian Desent 198, 1978: Singh in
Shetty & Singh, FL Rajasthan | - 4049, 1987

Local name : fal-bhangre,

Decumbem or prostrale herbs, often rooting at the lower nodes; stem adpressed pubescent; hranches
striate. Leaves simple, opposite, 3-6 1 0.5-2 cm, elliptic-oblong or lanceolate, mucronate, cuncate at base,
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entite or shulowly toothed or unduolate, pubescent, subsessile. Heads white, axillary, solitary or 2-3 [uscicled
on 3-6 cm long, axillary or wrmingl peduncles. Involucral bracts in 2 series, ovate-lanceolate, aguic, 3-6 mm
long, pubescent. Ray florets female or sterile. in 2-3 series, 2 dentate; ligule ca 4 mm long, spreading, entire,
white; corolla-rube shorl, sparingly pubescent above. Disc florets tubular, bisexual, nomerous; corolia
campanulate, 1-1.5 mm long. sparingly pubescent apically, Stumens 4-5. Achenes durk brown, oblong,

= LA S
dorsiveniral lv commressed sl shamdy anoled. tuberculat rtially nr ceamnlalely
dorarvenirally compressed and sharnly anoled, tuberculat tally or equnplelely

L4
4

-
e Pannues 3 rino of thick. ciliate 0a
E. Fappus a ring oF thick, ciliate, par

wled, u
united scales, forming a cone at the top of the achene,

Fl. & Fr.: Septemnber — December.

Feadogy: Common, found in marshy habitals near water reservoirs, associated with some marshy
sedoes,
Specimen cxamined @ Near Singhdur, Monika 16660 {BSJ(

Newes © According to the Ad. 57.2 of TCRN, "the suthor who first unites taxa bearing nwmnes of equal
priority must choose one of them. unless an autonyn is involved (Art. 37.3)” Linnacus in 1753 simultancously
published the names Verbesing alba and ¥ prossrata, Luter (1771 he published Ecfipra erecta {a supertluous
name hecause ¥ afba is cited in synonymy) and £ prosteane, based on V) prostrage. The fiest author 10 ynite
these taxa was Roxburgh (FL Indica 3 : 348 1832, who did so under the name Ecfipra prostrata (1)1
which is, theretore, to be vsed as correct name for this taxon.

6. LAUNAFEA Cass,

la, Heads terminal, on paniculately brunched (owetng stem. Achenes 6-7 mm long, 2. L. resedifolia
Ih, Hoeads solitary or in clusters en the noedes of branches. Achenes up lo 4 mm luny, L. I. procumbens

1. Launaea procumbens (Foxh.) Ramayya & Rajagopal in Kew Bull. 23 @ 465, 1969; Bhandari, Fl.
Indian Desert 204, 1978, Singh in Shewy & Singh, Fl. Rajasthan 1 @ 423, 1987, Mamgain & Rao in Hajra
et of FloIndia 12 @ 309, 1995, Chondrifla nawdicautis 1., Mant., 273, 1767, Preaanthes procumbens Roxb.
FL Ind. 3 : 404, 1832, Lawnaea nudieandis (L) Hook., [ Fl. Bril, India 3 : 416, 1881, non Lees 1832, Duthie,
Fl. Gangetic Plain 1 : 494, 1905,

Local name : Jangli-gobhi, Rookhadi.

Perennial or annual, much-hranched herbs, 30-40 cm high; stem erect, profusely branched, glabrous.
Leaves mostiy radical, cauline {ew or absent, 10-20 x 2-4 em, sessile, glabrous, sinvaicly lobed or pinnatifid,
with irrcgoiar lobes having white, cartilaginous eeth, Tleads veliow, cylindric. -2 x 0.3-0.3 cm, solitary or
in clusters, arranged racemosely along the branches on short, bracteate pedicels. Involueral bracts 2-3 seiiate;
ouler 1.5-4 x 0.5 -1 mm, ovale, glabrows; inner 7-10 x 1-2 min, lincar-oblong, glabrous. Achenes pale yellow,
2-3.5 mm long, outer ones flatened, truncate at base and slightly corved, inner ones columnar, both thickiy
ribbed. Pappus 6-7 mm long, soft, deciduous, white.

FL & Fr: March September.

Ecndogy : Common, found in wel sundy plaing in association with Cleome pyvnandra L., Maolluga
cerviana (L.) Sennge, ete.

Specimen exumined : Near Khun, Menika 167808 (BSJO).
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2. Launaea resedifolia {1.) Kuntze, Rev. Gen. PL 1 @ 3510 1891 (Sphatm. Founcya); Raizada, Suppl.
Duthie, Pl Gangetic Plain 81. 124, 1976; Bhandari, FI. Indian Desert 205, 1974:; Singh in Shetty & Singh,
FI. Rajasthan 1 : 424, 1987, Mamgain & Rao in Hajre ef el FL India 12 © 309, 1995, Scorzonera reredifolia
L. Sp. Pl Y198, 1753, Zollikoferia chondrilloides DC. Prodr. 7 : 183, 1838, Lawnaea chondritloides (DC.)
Hook. f. Fi. Brit. India 3 @ 413, 1881,

Perennial herbs, with milky sap, 20-40 con high; stem dichotomously branched, erete, sulcate, woody
at basc. Radical leaves rosulate, 3-13 x (0.2-3.3 cm, lanceolate in oudine, roncinate-pinnarifid, lobes acutely
and deeply toothed and spinous towards margins; cauline leaves pinnatifid, half-amplexicaul at base, subsessile;
those on fork of peduncies ovate. entire, bract-like. Heads yellow, solitary, in terminal panicles formed by
dichotomous flowering branches, campanulate, 1.5-2.5 x 0.5-0.8 cm. Involucral bracts in 3 series, subacute,
enlire, more or less ciliolate at tp; cuter oncs broadly delwoid-ovate or ovate-lanceclale, 4-9 x 2-3 mm; inner
oncs oblong-lanceolate, 15-20 x 3-4 mm. Corolla-tube g'landuiar pubescent. Anthers sagittate at base. Stigma
hifid. equal o coroila-tibe or slightly exserted. Achenes 3-& mm long, siender, toothed at base, greyish-black,
strongly ribbed: ribs papillose. Pappus 11-12 mm long, smooth, unequal.

Fi. & Fr. Almast throughouot the year,
Evoloyy ; Rare, found in sandy plains in shady places.

Specimen examined 6 km from Khurd, Monite 16683 (BSIO0,

. PULICARIA Gacrin,

la. Leuves crisped with recurved marging. Achenes glabrous, 0.53-0.¢ mim long. Pappus abour 3 times longer than

achenes. 2 P crispa
Ib. Leaves entire, flat-margined. Achenes hairy, more than 1 mm long. Pappus shout wwice as long us the
schenes. 1. P arzustifolia

. Pulicaria angustifolia DC, I"'l'{lvl:ll‘ 479, 1830 Hook.
Gungetm Plain 1 : 463, 1903; Bhandari, Fi. indian Desert Z0%. ]J'
1 : 429, 1987, Pant in Hajra et al Fl. India 13 : 33, 1995

f. Fi. Brit. India 3 ; 299 1881; Duthie, Fi.
&; Singh in Shetty & Singh, Fi. Rajasthan

Lavcal name @ Soneli

Annual herbs, with woody root-stock. up to 60 ¢m high, branched from base, pubescent. Leaves sessile,
I-5 x 0.3-1 cm, linear-oblong to obovate-oblong, base narrowed, entire or serrulate, glandular-pubescent
hothsides. Heads vellow, up to | cm in diam., on siender, pubescent, lerminal peduncles. Cuter involocral
bracts c@ 2 mm long, linear-oblong, green, pubescent, plandular; inger ones ca 3 mun long, scarous, acule,
with few hairs at apex. Ray florets liguiate; hgule up t 6 mm iong. Achenes ea 1.5 mm long, ellipsoid or
oblony, terele or scarcely quadrangular, with few, scattered hairs. Pappus cu 3 mm long, Z-seriate; outer row
forming a setulose-laciniate cup, inner row of white barbellate hairs (Mlate-15/2).

FLo& Fro Ocrober- March.
Feology ; Common, found in sandy plains and as a weed in cultivated fields.

Specimens examined © Near Girab, Moniko 16651 (BSIO): Between Miajlar and Satto
(BSIO).
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2. Pulicaria crispa (Forssk) Benth, & Hook. £, Gen, PL 2 © 336, 1867; Hook., [ FL Brit. India 3 : 299,
1881; Duthie, Fl Gangetic Plain | 466, 1903 Bhandari, FL. Indian Desert 209, 1978; Singh in Shoetty &
Singh, Fl. Rajasthan 1 @ 4300 1987; Pant in Hajra e af. B India 13 0 33 £ 11 1995, Aster crispus Foressk,
Fl. Aegypl-Arab. 150, 1775,

ul name - Dbndp-fiorn.

Perennial, erect, much-branched herbs, 30-70 cm high: stem terete, leaty throughout, densely tomentose,
branches striate. Leaves sessile, 1-3.8 x 0.2-1.5 ¢in.  lipear-lanceolate, oblong-obovale or subsputhulate,
amplexicaul or avriculaie at base, margins recurved and undulate-crisped, woolly tomentose bothsides, obiuse
at apex. Heads yeilow. 5-15 mm in diam., hemispherical. solitary at the end of paniculate branches. Involucral
bracts multiseriate, linear, acuts, thinty wonlly, scarious-margined, recurved at tip, outer ones shortei. Achenes
5-9 mm long, oblong-ellipsoid, glabrows, black. Fappus thrice as long as achenes, ouler ones [orming fimbriated
cup, innet ones antrorsely scabeid.

Fi. & Fr: Thromghout the year

Eeology : Commoen, Tound in sandy plains. sometimes as a wead of cultivation in association with
Cleemme gvaondra L., Heliotropium sirigosem Willd,, cre.

Specimen examined ; Near Bensivala, Moniky 16099 (BSIOY; Noar Sam, Sherty 3460 (BSION.

B, FRIDAX L.

Tridax procumbens L. Sp. PY. 90, 1753; Hook, f, FL. Brit. India 3 : 311, 1881; Duthie, Fl. Gangetic
Plain 1 : 475. 1905: Bhandari. Fl. Indian Desert 212, 14978: Singh in Shetty & Singh, Fl. Rajasthan t - 439,
1087: Chowdhery in Hajra ¢ ol Fl. India 12 : 418 1945

Annual or perennial. straggling herbs, up to &0 ¢m high, hirsute. Leaves 2-7 x (L.8-2.5 cm, ovate-elliptic
or ovate-lancenolate, acute, pinnatisect, cuneate at base, glandulur hairy on both surfaces. Petioles short,
densely hairy. Heads 12-15 mun in diam., solitary, terminating ce 20 ctn long, slender, sparsely hairy pedoncles,
Outer involucral bracts ovate, acute or subacwminate, herbaceous, hairy: nnger ones oblong, pubescent
on back, slightly longer than the outer, scarious. Ray florets ligulate: ligule vellow, deeply 3-partite. Corolla-
tube hairy. Achenes 1.8-2 mm leng, cblong, silky hairy, black, Pappus bristles unequal, plumase, aristate
{Plate-15/3).

FL & Fr: Almost throughouot the vear.

Erafogy : Common, found in sandy plains and sravelly habitals amony thickets of shrubs and ungdershitibs;
also found as a weed in culivaled fields in close association with Pulicaria crispa {Forssk.) Benth. & Hook.
f.. Cyperus rotundus L., et

Specimen examined : Along Miajlar-Sundra road, Monika 17144 (BSIO).

Q. VERNONIA Schreb, (aom. cons.)

Vernania cinerascens Sch.-Bip. in Schweinf, Beitr, Acthiop. 162, 1867; Hook. . Fl. Brit. India 3 ; 237,
1881; Duthie, Fl. Gangetic Plain | : 441. 1905; Bhandari, Fl. Indian Desert 212, 1978:; Singh in Shetty &
Singh, Fl. Rajasthan 1 : 441, 987; Unival in Hajra ef af. FL. India 13 : 364, 1995,
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Perennial. moch-branched undershrubs, 40-60 cm high; branches lervie, rigid. greyish-while adpressed
hair Ty mixed with sessile Emuu‘: 1eaves sessile, alternate, 255 x 0615 cim, obovale- Epaiuum_u, obiuse at
apex, attenuated at base, entire or dentate in the upper half, pubescent-punctaie on bath surfaces. Heads
purple or pink, 5-6 mm in diam., in divaricate corymbose panicles; pedicels 3-10 mm Jong. Involucral bracts
3-4 semiate, oblong or lanceolate, hairy on the back: outer mest e | mm long; inner ones ca 3.5 mm long.
Anthee-base obtuse, Achenes cg 2.5 mim jong, oblong, silky, 5-angicd, 8 to 10-ribbed, densely silky, glandular,
slightly tapering at base. Pappus hairs white, in two rows, outer sherter, rigids inner longer, as long as corolla,

harbellate.

Fi. & Fr: September — December.

Specimen exumined © Along Miajlar road, Sherry 6142 (BSIO),

10, XANTHIUM L.

Xantlinm indicum Koen. ¢x Roxb. FL Ind, 3 @ 601, 1832; Chowdhery in Hajra et &/, Fl. India 12 :
427, 1993, X, strumarinn Lo Sp. Pl 987, 1733, pro parte; Hook. . FL Brit. India 3 : 303, 1881; Duthie, Fl.
Gangetic Plain ! 467, 1905; Bhandari, 1. Indian Desert 214, 1978, Singh in Shetty & Singh, Fi. Rajasthan
1: 443, 1987

Perenniai, foetid-smelling, unarmed, erect herbs, up to 1 m high: stem swouk, suleate, roogh, hairy.

Leaves 7-12 x 5-10 em, ovate-suborbicular or deltoid, often shallowly 3 to 5-lobed, subacute at .:lpf:!i mneatc
amed 1o nnr"u ] at 1t lwaca aamat e sceree sl dlaesioioa nshnl'- ﬂ_l":l s Lty Tleoarde crresamae anllrunnr
dillhd  ATRLNL VLU Ok LB Lty Lrl.l.l.\.r'LILI.l.I.J.J._'r LWL TN Iy TLFJ.J I_ILFIJI.‘.I.I.L- L Lrl.l\.ll'Ln'J Lo I Ll J.IJII'EI (R LN ] EJ.L-L-J |.t"ll J’Lrll\.f“‘ III

axillary and terminal racemnes; bisexual heads in upper pan of inflorescence and (emales in lower region.

Inyaliera heas -\-11' “"I_1"-_\. I Fi 1l v b gertr oo o] liee el '1_] P PEY R CTETE Y RFTep—— | itk hrusl el haackla e |
PV L R ba IF= 1 (i IR, conhalie snio ahi \.-J.JI.I_HJUI.U.. o ng bt HFi U\..lu._'f COVETEO WwWiln nOOReU DIISUSS and

with 2-dentate beak at the apex of each cell. Female florets apetalous. Styie-arms incloded. Achenes 2 i each
head, 10-11 wm long, oblong-owoid, compressed. glabrous, those of bisexval florets sterile and enclosed
within pales,

FL & Fr: September — Janpary.

frmfog} Comimemn, found in sandy plains in wel hahitats near habitations, in association with

Specimen examined © Near Sundra, Monika 17169 (BSJO).

3. SALVADORACEAE
SALVADORA L.

lu. Leaves elliptic-lanceolate or Hnzur-lanceolate. Panicles compact, axillary, shorer than the leaves; fowers sessile,
Corolla-lobes erect. Ripe fruits yelluw, 1. 5. elenides
Th, Leaves elliptic or ovate. Panicles lax, axillary and terminal, often nodding. kanger than e leaves; ilowers
pedicelled. Corolla-fobes reflexed. Ripe fruils red. 2. 8. persica

1. Safvadara olenides Decne. in Jacg. Yoy, Bol. 140, 1 144, 1844; Clarke in Hook. [ Fl. Brit. India
3620, 1842: Duthie, FI. Gangetic Plain 2 : 29 1911, Bhandari. Fl. Indian Desert 215, 1978: Singh in Shetty
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& Singh, Fl. Rajasthan 2 @ 467, 1991, Ran & Chakrahorti m Hajra & Sanjappa, FL India Fasc, 22 ;3. 1996,
S, stocksii Wight, T, TInd. Bot. 2 : 229, 1850 & Ivon. PL Ind. Onent. 4 - 18t 16218, 1851,

Local name : Kharo-jal

Much-brarched, evergreen shrubs or simall trees, 2-3 m tall, with short, bent or twisted trunk. drooping
branches and grey bark. Leaves opposite. 5-10 x 1-0.5 cm, lincar-lanceolate or ellipoc-lanceolate, acule al
Apex Or macronate, cuneate at base, coriacecus, whitish-green, glabrous. Flowers sessile, greenish-white, in
axiliary, compact, panicuiate spikes ¢o 4 cm long, ofien clustered and shortet than leaves, Bracts acute. Calyx
persistent, cup-shaped, 4-lobed; lobes ca | mm long, rounded, as long as petals. Corolla 1.5-2.5 mm long,
deepiy cleft: Iohes obovatc-obiong. ebusc. Stamens 4, 1-1.5 min long, epipetatods, alternaling with corolia-
[obes, Berries 4-6 mm across, globose or ovoid-glohose, yeliow when ripe, red or hrown when dry. Seed ||
black.

FL & Fr: March-Jone.

Ecology : Common, {ound in sandy and gravelly plains in association with Capparis decidua (Forssk.)
Ldgew. and Calotropis procera (ALY R Br, sometimes forming smail woodland colony of it's own,

Specimen examined © MNear Gigab, Monika 16520 (BSIO).

2. Sabvadora persica L. Sp. Pl. 122, 1753; Clarke in Hook. f. Fl. Brit. India 3 © 619, 1882; Duthie, Fl.
Gangetic Plain 2 ; 28, 1911; Bhandari, Fl. Indian Descrt 216, 1978; Singh in Sheuy & Singh, Fl. Rajasthan
2. 467. 1991; Rao & Chakraborti in Hajra & Sanjappa. Fl. [ndia Fase. 22 0 5.6 ] & 4. £ 3. 1996, Galenia
asiatice Burm, F FL Ind. 88, @ 31, [. 1. 1768, Salvadora indice Wight, 111 Tnd. B, 2 0 2291, |81, 1850,

Local names : Meethu-ful, Pilu.

Much-branched, evergreen shrubs or smail tregs, 3-3 m tall; bark thin, grey: branches drooping or
spreading, terete, glabrous, more or less glaucous, the two opposite branches anise symmetrically al an angle
o 437 1 the main axis. Leaves opposite, decussate, 5-8 x 2-4 ¢m, ellipic-lanceolate ar ovaie, obmse at apex
and often mucronate, fleshy. Peticles 1-2 cm long. Stipules minute, connected by a line. Fiowers greenish-
yellow, 2-3 mun long, in 3-15 cm long, axillary or terminal. lax, -.umpr;:-und pdn]LIf:S pedicels 1-2.5 mm long.

Mon -8 aarmba  ~amdeeamae F R DT B Ry I T e o I ™ [Py Bmlane: —xranbo 4w s Aol
L3Iy L%, Uiy, %o I:.'.I. IJE‘IIL JEIHJW, =< 1 Il;,lllE‘.| LICLL Ildll Wiy LI.U“!.J IHEsR OYdaIE 1 FLFLLLILLS 'l..l,
N 1y ENR P ) NN Ny 7Y S PE— [ g | P . N e Yy B O T i T i Y Ll
ELOULUU Sy Ledd LLLANT Mdbl UL ILIERIL LFL LS. A AL WGP Wil PPl olo bty TR S LHINIL TRFIEG, WALFIAAIL,
mddiena waFlavad Ceamaamas A 170 i 'Inu.n. srviallas oo ~manlle amimaralaiie Dassias £ L s asmeren aleaboena
MLy Ll Defbebh, LA LLELLY "y L7 LELLLE ALAT] E. SEVHRIN T LIpflY} b FEFRILL, B J'II:H-LI'-I-“-"U‘i PFLT LS L3750 T aniibioos, = IIHRA G,

Fl. & Fr: Thooughout the year.

Ecelogy : Common, [ound in sandy plains in assoclution with Capparis decicdh (Forssk.) Tidgew, or
Torming s OWnR COIHTHINILY.

Specimens examined © MWear Bandera, Monika 1665 (BSJO).

31, ASCLEPIADACEAE
Ta.  Plants ercel
Ih. Flapts twining or climbing,
24, Shrubs or undershrobs. Leaves sessile to subsessile or absenr. Follicles smooth.

(PSS U
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Zh. Herbs, leaves pediolate. Tollicles with sofl spine-like processes, 3. Odontanthera

LT 1 maarvrae heaadlr avara HHEME v £ 17 2 Ko envblls Camnila 727 v somnce 1, Falntranic
A nvihd DIAMULT P RFriel, 10 & 4 TS5 il oRpPR DDy, AU a7 F L i tos, L L

Ih. Leafless plunis: leaves, if present then, lingur or lincar-luncealate, up we 7 x 004 cm, soon fall down and plant
Lcmptmn oo loadlane o ezcmgmime £l 3 & o e oo L IR J . N
[LMCURILIIC S Al LT DS, ..'h:l!.' Will';l}'. LWL - JLLILL LSS, 5 LEPH‘HUIIIH

4o, Leaves deeply condawe al base, yeuminate. Corolla with red cye. Follieles sofdy echinage. 5, Pergularia

dh. leaves rounded or subcordate al base, acule or obtuse. Corolla without red  cve. Fotlicles oot echinate, but
smoath. 4. Peniatropis

! CALOTRGPIS R. Br.

Calotrapis procera {Ait.) R. Br. in Ail. f. Hort, Kew. ed. 2. 2 0 78, 1811; Hook. f. ¥l. Brit. India 4 :
18. 1883; Dathie, Fl. Gangetic Plain 2 @ 48. 1911, Bhandari. Fl. Indian Deseri 219 1978 Jagtap & Singh,
Fl. Incha Fasc. 24 : 11 1999, Asclepias procera Ait, Hort, Kew, ed, 1. | : 305, 1789, Calotropis hamilionii
Wight, Contrib. Bot, Ind. 53, 1834, € procera (Ait.) R. Br. subsp. hamiftonii (Wight) Al in Notes Royl. Bot
Gard. Edinb, 38 (2} : 247, £ 1C-D. 1980; Parmar in Shetty & Singh, Fl. Rajasthan 2 © 475, 1991,

Local name @ Aokdo.

l.arge shrubs or sometimes taking the shape of a small tree; stems many. woody at base, nodes slightly
swirllen, internodes tercte, cottony pubescent when young., Leaves scssile, opposite, decussate, 10-20 x 6-12
cnl, broadly ovatle or evate-oblong, acute at apex, cordate and auricled at base, velvety on hoth surfaces, thick,
Flowers porplish-white, in many-flowered, axillary or terminal, sub-umbellate cymes: peduncles 5-12 cm
long, terete, cottony pubescent; pedicels i pairs, terete, 1-2.5 em long. Calyx 5-lobed, divided alimost op to
base; lobes 2-4.5 x 1.5-2.5 mm. ovate, acute, glabrous inside, cottony outside near the base. Corella divided
up to 273" way down, rotate; lobes 5. ovate, acute, white with purple tips, glabrous. Staminal corona-lobes
5, Meshy. completely adnate to staminal column except the back slightly curved away, 4-7 x 2-5 mm, slightly
pubescent along the marging, purplish. Gynoestegium 5-6 mm long. Follicles in pairs, 6-9 X 3-6 om, cllipsoid.
Seeds «a 3 x 3.5 mim, broadly ovate, acute, minutely tomentose, light brown: coma 2-3 ¢m long, silky white.

Ff. & Fr.: Almost throughout the year

Feotogy @ Very commeon, found in the sandy plains as well as on dunes and in gravelly habitats in
association with Capparis decidua {Forssk.) Edeew., Ziciphus nummularia (Burm. £} Wight & Arn. etc. In
plains, it also forms thick populations of it’s own, It has high cepeneration capacity and may be planed by
uprooting lacge shiubs or by cultings.

Snecimens examtined | Near Sudasan, Menike 16304 (BSIC) Sam., Pandev 7802 (BSJO).

2 LEPTADENTA R, Br.

Leptadenia pyrotechaica {Forssk) Decne. in Ann. Sci. Mat. ser. 2. 9@ 260, 1838; Bhandari, Fl. Indian
Desert 223. 1974, Parmar in Shetty & Singh, T'l. Rajasthan 2 : 480. 1991; Jaglap & Singh, Hl. India Fasc.
24 ; 259, 1999, Cynanchum pyrotechaicum Forssk, FL Acgypt.-Acab, 53, 1775, Lepiradenia spartinm Wight,
Contrib. Bot, Ind. 48. 1834; Hook. f. Fl. Bt India 4 : 634 18853; Duthie, Fi. Gangene Plain 2; 63,1211,

Local name @ Khimp,

BOTARICAL SURNEY OF IMOIA
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Much-brunched, often leafless, erect shrubs; stem terete, green, twiggy. sparsely hairy when yoong,
glabrous al age, branches divaricating. Legves soon decidouous, usually absent, present on young shoots only,
subsessile, opposite, decussate, 1-7 x 0.2-0.4 cm, linear-lanceolatc or lnear, acute at apex, pubemulous on
hothsides. Petinles terete, up o 2 mm long, Flowers yellow, small, in laleral, umbcllate, pubcscont ¢ymes;
peduncies tercee, 8-10 mm long, pubescent; pedicels 1-1.5 mum long. Calyx 1-1.5 mm long, divided up 1o hall
way down, pubcscent; lobes ovate-deltoid, acute. Corolla 2-3 mm long, funnel-shaped, divided nearly to ihe
middle; tube 1-1.2 mm long, plabrous outside, pubescent inside: lobes 3. ovate-oblong, obluse. thickened
towards the apex. Corolline-corona uniseriate, of five scales mxerted at the mouth of corolla-tube, alternating
with corolla-lobes. Staminal-corona uniseriate, annular, at the base of staminal column. Stamens 3. Owary ca
| mm long, glabrous, many-ovuled. (Gynostegiom ca 2 mm leng, Follicles [0-14 x 0.4-0.8 cm, terste,
lanceclate, slightly narrowed at basc, glabrous, Seeds ca 8 mm long, narrowly lanccolate. glabrous; coma up
to 3.5 cm long.

L'l
Ik

Erpiogy © Yery common, found in sandy plains as well as on the dunes, It ix a pood soil-binder. Main
associates are Aerva javanica (Borm. ) Juss. ex Schult. and Crtalaria burliia Buch.-Ham, ox Benth. 1t iy
a hardy pioneer species estabilizing sand-dunes with if's associates.

AL S TR T

Specimeny excmined | Nowr Saito, Monike 16639 (BS10), Minjlar, Momika 1

R
i

3. ODONTANTHERA Wight
Odantanthera varians {Stocks) Mabberley in Manilal, Bot.  Hist. Hort. Malab. 8%, 1980 & in Taxon

A - s T Do o 16 EL-\ll.r Lo s Tl Doanothoa W - AST 10000 AL, Eroelig 2 Tl
S DAL 10, FATIErT i ok by o .JII:IEIIJ.. i, J\u|qm..||a.|| i [ V- -t I Jrn.iu-u:u,:;n:u |ur:un.1- |.n.l.n,n'\ Ll riadrm.

L Tecon. PL 5 9 1 Bo3, 1852, CGlossonema varians (Stocks) Benth, ox Hook, [ Fl. Bad. Tadia 4 ;0 16, 1883;
Bhandari, Fl. Indian Dcsert 222, 1978, Jagtap & Singh, Fl. India Fasc, 24 @ 25, 1999,

Local name : Dodha.

Perennial, erect herbs, 10-200 con high; stem much-branched from the base, terete, pubescent. Leaves
1.5-6.3 x 0.5-4.5 cm, opposile, decussate, clliptic or ovate, subacwminate or acuyle at apes, repand or entire,
fleshy, hairy on both surfaces. Pelioles 0.5-1.8 cm long, wreie, pubescent, witlh 3-0 minwe glasds v the swem
near the base of peticle. Flowers yeilow, in 4 10 &-flowered, axiliary, subsessile, umbeilae cymes; pedicels
tercte, 1-4 mm long, pobescent. Calyx-lobes 3, 3-4 x 1-1.2 mm, divided nearly up to the base, linear, acute,
ciliate, pubcscent. Corolla campanulate, 4-6 mm long: lobes 5, 3-4 mm long. oblong. giabrous. Corolline
corona-lobes oniseriate, atached to the base of corolla, 1-1.5 x 0.8-1 mm, elliptic, cntire, membranons.
Stamens 5, ca 1.5 mm long. Style truncate at apex, fleshy. Gynostegium cg 3.5 mm long. Follicles usuwally
single, 3.5-3 x 1-1.5 cm, eilipsoid, apex beaked, base atenuate, covered with soft, short spes ¢a 5 & | mm.
Seeds many, 546 x 3-4 mm, ovate, flat, acutc, sinvate-dentate at broader end, brown; coma silky white
(Plate- 15/4).

Fi. & Fr.: Angusi-November.
Eeology : Rare, found in sandy to gravelly plains.

Specimen examined : Near Tejaracn, Pandey TY00D (BSIO),
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Note © Some workers use the generic name Glossoaema Decne, instead of Odontanthera Wight, The
date of publication of both the genera is 1838, However, Glossonema Decne. was published in the month
of the June and Odderfanthera Wight 1o the month of Janoary. Acconding to the law of priveity of ICBIN, the
iatter was puhlished earlier. As such, the same has been accepted here. following Mahberiey ([Y8(),

4. PENTATROPIS Wight & Arn,

Pentatropis nivalis (1. F. {imel) Field & Wood in Kew Boll. 38 @ 215 1983 Jagtap & Singh, Fl. India
Fasc. 24 1 39, 1999, Asclepias nivafis J. F. Gmel. in Linn. Syst. Nat, ed. 13, 2 (1) @ 434, 1791, Pentatropis
spiralis sensu Doonc. in Ann. 5S¢ Nab ser 205 0 3270 LB 1838, non Asclepias spfrafiy Torssi. 1775;
Hook. f. FI. Brit. Indiz 4 : 19, 1883, Bhandari, Fl. Indian Desert 2234, 1978, Parmar in Sherty & Singh, FL
Rujasthan 2 - 483, 1991, Pentatropis cvannchoides B B in Sall, Yoy, Abyss, App. 64, 1814, Duthie, Fl.

Gangpetic Plain 2: 32, 1911
Local name : Akadi-bel,

Perennial, twining shrubs. stem slender. terete. more or 1ess pubescent when young. becoming glabrous
at age. Leaves oppositg, decussaie, 2-4.5 x 1.5-2 cm, elliptic, oblong or ovate, obtuse or slightly mucronate
at apex, rounded at base. glabrous sbove, minutely pubescent bencath. Polioles 4-8 mun long, erete, sofltly
pobcscent. Flowers greenish-yellow, in lateral, umbellate cymes; peduncles 1.5-8 mm long, terete: pedicels
6-12 mm long, filfform, pubescent. Bracts ca 1.5 x 1 mm, subulate, acute. pubescent. Calyx 5-lobed, divided
up to the base; lobes 1.5-2 x 0.5-1 mm, vvate-lanceclate, acuie, pubescent. Corolla rotate, divided nearly to
the base; lobes 8-12 mim long, narrowly linear from a wiangolar base, glabrous outside, minutely puboscent
inside. Staminal corona-lobes 1-1.5 mm long, deltoid-ovaie, arising above the bhase of staminal columm,

glightly shriwdar tham tha ooy b Arnte be Hlha cailiimn Hellliebae 8 8 « MR 1T & om0 lomeaesda T
“‘E-"""J SI0TIEN nadll Ine COUUM, Ul dunale o e ciuuminl, ronllaes 5-0 X US-100 O, ancadeiais, I.l'.II.J'L.I :I.!.J.E.,

at apex. glabrous. Seeds ca 6 £ 4 mm, ovate, Nal rovnded a0 apex, mitutely crenae and cuncate at base,
brown; coma co 3 mm Jong,

FL & Fr: October-May,

S L Dara +rirmA u mdaime e a1 ke
Y PAALLLES X el

Eturu&,') Rare. tound Rﬁﬁd}' and EFave
and other shibs. 1t sometimes occors on Deld-fences.

Specimens exammined @ Near Satto, Monika 16639 (B5)O); Near Singhdar, Monika 17120 (BSIO).

3. PERCGULARIA L.

Perpularia daemia (Forssk.) Chiov. in Result. Scii Miss. Stefan-Paoli Somal, Ial, 1 115, 1916;
Bhandari, Fl. Indian Desert 2250 1978; Parmar in Shety & 5Singh, FLo Rajasthan 2 : 484, 1991 lagtap &
Singh. Fl. India Fasc. 24 @ 41, 1999, Asclepias duemin Forssk, FL Aegypt-Arab. 510 1775, Cvianchim
extentsunt Jacg. Misc, Aust. Bot, 2 1 353, 1781, Paemiu extensa (Jacq.) R, Br. in Mem. Wem. Soc. 1 : 50
1811; Hook. . FL. Brit, India 4 : 20, 1883; Duhic. Fl. Gangetic Plain 2 @ 52, 15611,

Local name : Gaderia-ri-bel

Perennial. twining undershrubs; stem and branchics terete, slender, pubescent with bulbous-based,
spreading hairs mixed with thin, shert hairs. Leaves 4-12 1 2.3-9 ¢m, broadly ovate. acuminate. cordate at
base, plabrous above, velvety pubescent beneath. entire. Petioles 3-6 em long, pubescent. Flowers greenish-
vellow, in drooping, lateral, corymbose cymes; pedicels 2-2.5 cm long, filiform, pubescent, Bracts ca 1.5 mm
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lang, lanceabale, seate, pubescent. Calyx-lobes 22523 « 0.8-1 mim, ovale-lanceclate, acute. Corolla narrowly
campanilale; lobes 5-6 x 3-3.5 mm, ovate-ohiomg, acute, ciliate. Stgminal coroma biseriaie; onter memhbeanons,
S-lobed. 4-5 um long, subgumadrate, completely adnale to the base of staminal column: mner lobes 5-6 mm
long. with subulate horns curved over staminal columin, Follicles 5-8 x 1-1.5 om, reflexed, lanceolste,
narrowed at apex into 2 long beak, densely soft spiny. Segds 6-% mm long, ovate, truncate at apex, crenate
at the hase, densely puhescent, brown; coma 2-3.5 om long. silky white (Plate-16/1).

FL & Fr.o Angust-Decenber.

Eralogy - Commaon, found mostly in gravelly hahitats of wastelands, climbing on bushes, shrubs and
tences of fields.

Specimen examined: Along Miajlar-Sundra road, Monike 17132 (BT,

3I. GENTTANACEAR
ENICOSTEMA Blume (row. cons)

Enicostema axiffare (1.am.) Raynal in Adansonia 9 : 73, 1969; Bhandari, I'l. Indian Desert 205, 1990,
Parmmar in Shetty & Singh, Fl. Rajasthan 2 ; 495, 1991, Gerriang verticiffate L. Syst, INaw ed. 12, 200, 1767,
pro parte, non L, 1759, G wdfferds Lam, 11 Gen. 1 (2) ;0 487, 1793, Exacum hyvssopifofium Willd, Sp. Pl

LI o o B By T o) LI P L N I [ IV U LU L X | [T L
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Duthie, FL Gangctic DPlain 2 : 73, 1911, £ verticiffanum (L.) Engl. Pflan. Ostafr. C. 213, 1895, non Baill.
L1891, E hyssopifolinm (Willd.) Yerdoorn in Bothalia 7 : 462, 1961; Bhandari, Fl. Indian Desert 230. 1978,

Local name ; Mawri,

Erect, perennial, glabrous herhs, with many subquadrangular branches from the base, 20-30 om high.

' I‘QUI’L: r‘ﬂﬂﬁk1rl‘ I"'h}r"iltﬂj‘rl-l J} 7 x ﬁ 1 n R £ Ln’-l‘l.‘\_l]l’l "II'II:IJI'_""[T” J’-'l-’\.l afa e e ITTI'\.I'IJ':'IJ' I"I."II."IF'I‘I'I' il ay ) ﬂ?’ ﬂ}\"l1fl=l
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at apex, glabrons, 3-nerved. Flowers white, sessile or subsessile, in axillary clusters at each node. Corolla
mhular, 5.7 mm long; Tohes 2-3 mm long, lmeeodale, acute. Stamens inserted at the middle of the corolla-
tube, with smail, double-hooded, scaly glands at the hisz; anthers acute, Oviry |-called, glabrons: stigma
capitate, bilobed. Capsules 3-4.5 mm long. ellipsoid-oblong, apiculate, septicidally 2-valved, glabrovs. Seads
maty, minlte, subglobose, loveolate, brown.

Fl. & Fr. June-December.

Ecofogy © Rare, found in moist sandy plains in association with Cleome viscosa L., Digera muricata
(L.} Mart., Fribulus terrestris L., etc.
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33. BORAGINACEAE

la. Leaves amplexicaol or cordate al buse. Cabyx (L8-1 em long, secrcseent; lohes cordate or hastare ar base.
Corella purplish-blue, Anthers connivent into a cone: connectives muoch produced, twisted jogether at
apex. 4. Trichodesma

Ih. Leaves narrowed at base, Calyx ap to 7 mm lonp, not accrescent; lobes linear-lanceolste, nol cordate
at base. Corolla white or yellow, Anters nol connivent info a cong, connéclivey abtuse or apiculiee, not
Lwisbed. 2
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24, Strapgling shrubs. Corella densely waxy woolly inside. Nuttets esually 2. Fauweal appendiges (scales)
present. A Sertcustomg

2b.  Erect berbs or undershrubs, Corolla pot waxy woolly imstde. Nutlets nsuplly 4, Faweal appendapes (scales)
abzent. 3
3a. Rooos with reddish-purple stain. Flowers dack yellow, in secund spikes or racemes. Corolla-lobes obtuse. Ovary
deeply lobed, style gynobasic, 1. Arnebia

3b. Rools without staio. Flowers white or yellow, in teemiinal scorpioid evmes. Corolla-lobes distinctly caudate-
acurningte 117 yellow coloured. Owacy oot lobed; swyle terminal. X, Heligtropium

1. ARNESBTA Forssk,

Arnebia hispidissima (Sicher ex Lehmy) DC. Prodr, 10 94, 1846, Clarke in Hook, f. Fl. Bt India
4 . 176, 1883; Duthic, P, Gangetic Plain 2 : 27, 1911; Bhandari, Fl. Indian Desert 231, 1978; Parmar in
Shetty & Singh, Fl. Rajasthan 2 : 301, 1991, Anchusa asperrima Del. L d’Eg. 11l 55, 1813, nom. nud.
Lithospermum hispidissimun Sieber ex Lehme Lo, Nov, Surp. 1 39, 1821, Amebie asperrima (Del.) Huwch,
& Dale. Fl. West Trop, Afec ed. 1. 2 2 201, 1931,

Local name | Rambui,

Erect or decombent, annnal or perennial, much-braoched heshs, 20-30 cm high, branches ditfuse from
woody base, clothed with long, whitish, spreading, bulbons-hased hairs. l.eaves alternate, sessile, 2-8 x
0.2-0.8 cm, linear-lanceolate, acute, attenuared at base, densely covered with bolbous-based, white, stiff hairs.
Flowcrs yellow, sessile, in simple, many-flowered, secund spikes or spicate racemes. Bracts foliaceous, 5-8
mm ]g!:gq linear-tancenlate, hj_gpi{_l_ [’_‘.:ll}-'_x_-!(_jhgs. (-7 om lone, lanceolale, acute U_I"I{-"{_}I.I..'-ii., hisnid, Corolla

e ol —E22 1los PRl ¢ B Ley LAAILAAOL, Aliag et

pubescent oatside; tube ca ¥ mm long; lobes ca 3 mm long, oblong, obtuse. Stamens insered much below
the mouth of corolla; anthers oblong. Nutlets 4, 1.5-2.5 mm long, oveid, broadest al base, tuberculated, brown

Plate-18/4).
Fl. & Fr: March-August.

Ecolagy @ Qoeeasional, found in sandy plaing, usually in isclated patches or in assoviation with Dicoma
tonnentosa Cass., Blepharis linariaefolia Pors., Ruphorbia granulaty Forssk., elc.

Specimens examined © Sudasan, Monika 16084, 16762 (BSJO); Along Migjlar road, Shenty 6144 (BRJO).

2, HELIOTROPIUM L.

ia. Inflorescence ebracteate. 2
1k, [mflorescence bracteate; bracts sometimes much reduced.
Za. Leaves sessile to subsessle, lancoolaie (o hnear-lancoolale. Mutlets tyber‘culate. 3

Zh. Leaves petinlate, elliptic-oblong to obovate. Nutlets densely pilose and minulely verrucose.
2. H. ewropaenm var, lastocmpurn

da. Corolla yeliowish: lobes caudatc-acuminate, inflexed i corolla-tube when young, later patent,
T. I subulotum

3b. Corolla white; lobes ovate or roundish, obtuse, ercct. L. H. beceiferum

da. Coralla ca 2.5 mm long, spatsely hairy within just above the corolla base. Stipma subcapitate; stigmatic ring
Meshy, thick. 5. IL. rarifloram

BOTAMEZAL SURYWEY OF INDIA
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b, Corolla mare thao 2.5 moe long, slightly or densely Bairy within only at the tluoat, Stigma clongase, conical;
sligmatie ring thin. 5

51, Thinly hairy, decumbent or prostrate herbs. Flowers sessile, closely set in 2-3 em Jong spicale inflorescenee.
x]

Sk Scahridly haivy, prostrate or erect herbs. Flowers subsessile to pedicallate, distamtly sel in 3-5 cm lony spicaw:
inflorescence. . I1. sirigosum

B Leaves 1.8-2 oo long, thinly covered with sharp, mbercie-hascd srichomes. Bracts 3-3 mm kmg, Prois glabrons,
3. [ marifoliom var. marifoifinm

th,  Ledves up i | om long, densely covered with tichomes (oof tubercle-based), Bracts 1-2 mm long. Froits densely
covercd with short, sunu inchomes Lhroughout. 4. H. marifelivm var, wallichii

1. Heliotropium bacciferum Forssk. Fl Aegypt.-Arab, 38, 1775, Bhandari, T, Indian Desert 233. 197§,
cxel, syn, H. wnduferum Yah! 179 Panmar in Shetty & Singh, Fl. Rapisthan 2 0 507, 1991,

Local name ; Kofi-ful.

Frect, perennial herhs, woody at hase, stem pubescent, atleast in young slage, scabrous al age. Ledves
1.5-35 x 0.2-0.8 cm, subsessile. lanceolale, tapering at hoth ends, clothed with white, stitf, hulbous-hased
hairs, margins crenularé. Floaers dull white, ebracteate, two-ranked in solitary or paniculately branched
spikes op to 2.5 ¢m long. Calyx ¢a 3 mm long, divided up © the base; Tobes linear- Tancenlate, densely hairy
outside, nearly glabrons or sparsely hairy inside. Corolla tubular, 3-4 mm long, hairy outside; tube slighthy
swollen at base; lobes 1-2 mm long, eosped. Starmens inserted al the middle of corolla-tube; anthers ca | mm

lano cihepesila Bivle ~a 1 mm laonor chiomn comieal cheothy Bifid 1 oymey . miapoiely subeceasnil IR IS
T, SUDRERRNE. SIYiE oo nm LOUg, SUSma Comical, snoIlly DHIO 41 ADPeX, IIDuely puibasconi, DUJdiis
1 A o im il erliibress moilate A dw D matre vsrmecenen on Beal alahesie weawnichohlacle
ot TN I GLEDD., Fr0C0E0] IIULES o, I & PALTH, VOTTUOUSED 400 Oaoe. giaodiouls, ORAWILGH-Juiaed

FIL & Fr: August-May.

Eealogy ; Common. found in sardy w gravelly habitats, usually in association with Fagesia schweinfurhii
{Hadidi} Hadidi ex Ghafoor and Eragrostiz minor Host,

Speciimeny examined @ Near Satto, FPoadey TREF (BRIO), Monika 16645 (BSIO): Berisivala. Monika
1678 (BSIOY: Miajlar. Pandex TO08 (BSJO).

2. Heliotropinm europaenm L. var, lasiocarpum (Fish., & Moy Kazmi in ). Am. Arbor 51 @ 176
19HY, Parmar in Shetty & Singh, Pl Rajasthan 2 @ 508, 199]_J1 lasiocarpam Fish, & Mey. Index Sem. Hort
Petrop. 4 @ 38, 1837, H. eivhwaidii Steud. ex DC. var. iasipcarpum (Hish, & Mey.) Clarke in Hook. L. Fl. Bdl
India 4 : 150, 18E3. H. eichwaldil auct non Steud. ex DC, (845 Duthie, [, Gangetc Plain 2 @ 892, [9110.
H. elfipticum awct. plur, nom Ledeb. 1831, non R, Br. 1810; Bhandar, Fl. Indian Desert 234, 1978,

k

Erart anvnal harhe WLAS o haohe crom aned branchee arpvioh dengedy boiew wath ottt bolheons-haced
ZICCL, amiiidl ook, SA0-o0 JI Mgl WM ant DUAnCios SToYIRn. QODRDY TUDy willl =075 DTndOUR-DEsLd
haire, lapves 2 A o U 18/ s allinbe_avade nr obeyuntes enhosnts ot onay  Bimeata oo l’..]'l(T]'ﬂIl..' wtaniats ot
namrs, Leavel L-h -3 O, SnIPIC-OVALe OF ODOVall, sUDROWE 4l JPEX, MMINC2IE of Sagniy aileniais al

buse, softly hairy on both surfaces. Peticles 2-3.5 cm long, tercte, pubcscent. Flowers  white, 2-ranked in
terminal or axillary, binate or trinate, 2-6 cm 1nng spikes. Calyx divided up 1o the base, densely hairy on
bothsides, becoming pale brown in Fruits; lobes 2-2.5 mm long, ovate-lanceolate, acute. Corolla tubular; tube
ca 3.5 mm long, narrowed at the throat, slightly glandular hairy ouwiside, glabrous inside: lobes up to | mm
long, orbicular-oblong, margins crisped. Sivle conical, bifid at apex; stigma ahsent, Nutlets 4, ¢ 2 mm long,
densely pubescent, minutely verrucose, hrownish-black (Plate-16/2),
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FIL & Fr. November-April.
Ecology . Occasional, found in sandy plains as welt as a weed in cultivated and fallow fields,
Specimen examined @ Sudasari, Monika 16769 (BS]))

3. Heliotropinm marifolium Kocn, ex Retz, Obs, Bot. 2 @ 8 1781 Clarke in Hook. f. Fl. Brit.
Indiz 4 ; 152, 18%3; Bhandari, Fl. Indian Desert 234, 1978 Pannar tn Shetty & Singh, Fl. Rajasthan 2 : 508,
1991, H. scabrum Retz. Lo.2 0 8 1781, Clirke in Hook, £ Leo 4 0 1520 1883; Duthie, Fl. Gungetic Plain
2193 1911

var. marifolinm

Preonnianl mneh-branched docusmbent or nrosteate herbhe: ctem thindy sdnreccad hairy: beanchee coeeadine
rorenmial. mecn-pranched, CoOUMmBent oF pRosirate nerDs] stem thindy acpressed Dalry. rahcnes spreading
from the base, Leaves alternate or rarely opposite, 1.5-2 x (1.2-0.5 cm, lanceolate to elliptic-lanceolate, acute,

obtuse al base, scabrous wilh lbercle-based, shamp tnichomes, Pelioles 1-1.5 mm long. Flowers while, closely
sel in shorl, axillary and wrminal, 2-5 em long spikes. Bracts 3-4 mm long, lanceolae, foliaceous, Calyx 2.5-
3 mm long, appressed hairy, lobes lanceolate, slightly cnlarging in fruit. Corella 2-3.5 mm long, throat
densely hairy.  Stamens inserted below or at the middle of the corolla-tube; anthers ca 08 mm long,
lanceclate. Owvary ovoid, glabrous, stigma 0.4-00.5 mr long, elongate-conic, with co 0.3 mm wide stigmatic
disc. Fruits subglobnse or 4-lobed, depressed, glabrous or pubescent at the tip; nutlets 4, rounded on back.

Fi. & Fr: Scpiember-March,

Ecology : Occasional, found in wastelands and near cultivated fields in association with Amaranthus
viridis L., Euphorbia spp., etc.

Specimens examined @ Near Nimba, Monika 1653194 (BSIO), Sudasar, Pandey T3 (BSIO).

4. Helivtropium marifolium Koen, ex Retz. var. walfichii Clarke in Hook . FLL Brit. India 4 : 152.
Iﬂgq' IJCII"|'|'||I'Jl |n ot Eﬂ' q'l“ﬂh 1 u‘.l1jl.'l'|.lr! "} q‘”"l 1““1 ” ('J‘Hﬂj Ll N i) Dﬂ+7 T b "J']j FJ";"‘FI fr-\‘l'l'rlc'ﬂ\‘
1883: Parmar in Sheny & Singh, Fl. Rajasthan 2 © 5100 1991, H. srabrum Retz. var. wallichif (Clarke)
{_‘uml‘\lp I'I.I u':l-""!"'.j‘.' 1 r EGT 1Gj‘1 m—':r:){:'h”rn" Hr’u"ﬂ e l'-'l‘"! 1M hln A LrP I—’ jII-J' "r-‘l I'I'I('J-'l"l E'.I']'TTI';‘ ';'I'I T J&I‘l’l
iamble V1 Madras 2 1 897, 1923, X marifeduen Koon, ex Retz, subsp, wallichii {Cloke) Kuemt in I Am.
Arbor, 51 ;0 155, 1970,

Small, annual, decumbent or prostrate herbs; branches many from the hase. Leaves subsessile, 4-8 x
1-2 mim, lanceolate, subacute, densely covered with white trichomes usually non- tubercled. Spikes 2-3 em
fong. Bracts 1-1.5 x 0.8-1 mm. Flowers dirty white. Calyx ¢a 2 mm long, hairy throughout. Corolla-throat
shightly hairy. Fruits 2-3 mm in diam.,, densely covered with shott tichomes throughouwt; nutlets 4, brownish-
bluck.

Ecofogy © Rare, found in wastelands in gravelly habitats. Main associates are Cleome scaposa DC.,
Hefiorropium spp. .ete. This taxon [inds disteabution in the east of Aravalli in Rigasthan. Reported for the first
time [rom desertic zones.

Specimen exantined | Near Nimba, Monika 165198 (BSIO).

5. Heliotrepium rariflorum Stocks in Hook. Kew 1 Bot. 4 : 174 1852; Clarke in Hook. {. Fl,
Brir, India 4 ; 152 18%3: Bhandart, Fl. Indian Deseri 236. 1978 Parmar in Sheuy & Singh, Fl. Rijasthan
20511, 194l
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Perennial, much-branched undershrubs, woody at base, 50-600 cm mgh; bark whitish-brewn. of thin
tlakes: branches hoary with appressed hars. Leaves subsessile, 2-3.5 x 0.2-0.4 cm, linear-lanceolale, subacute
at apex. narrowed at base, more or less revolute-margined, appressed hairy on both surfaces. Petioles ca L5
mm long, Towers white, distantly arvanged in teeminal or extra-axillary, slender, beactcare, 2-7 cin long
spikes. Braets 5-9 mm long, ianceolate, hairy, Calyx hatry, persistent, divided pp to the base, up to 2 mm
long; lobes linear-lanceolale, subacute, strigose, ciliate. Corolla ea 2.5 mm long, papiilate and hairy outside,
twbe eylindre, with numerous moniliform hairs in throm; lobes ovate, obtuse. Stamens inserted above the
middie in the corolla-tobe. filamenis short, papillaie; anthers ovate, acumitate. Ovary ovond; stigna subcapilale,
like a depressed cone. Fruits 4-lobed. ca 2 mm across: nutlers 4, covered with appressed hairs.

Fio & Fr: Seprember-March,
trology : Common, found in gravelly habitats and in rock orcrop argas.

Spechinens examined : Satto-Bandera road, Monika 16667 (BRI Near Sundra, Monikba 17161 {BSION;
Bandera village, Pandey 7314 (BS10),

6. Heliotropium strigosum Whilld, Sp. PL 1. 743, 1798; Clarke in Hook. f. F1. Brit. India 4 : 151 18K3;
Bhandari, Fl. Indian Desert 212, 1990; Duthie, Fl. Gangetic Plain 2 © 93, 1911; Parmar m Shetty & Singh,
Fl. Rajasthar 2 : 511. 1991,

Antual, erect or decurnbent, rgid, scabridly appressed hairy herbs, 15-30 em high: branches many,
terete, Leaves sessile, 1.5-2.5 x 0.2-04 cm, linear-lanceolate, acute, appressed hairv. Flowers white, in 3-5

cm ]l‘mn‘ lax, hractoeate __J"nT(rHL lower ones ng{!]-__n:!!g{!_ upper ones wprnile, r'.dhrt 2-3 mm lony, spargely hg_l_r"l.
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fg!]mg with the froit Corolla bualar, frlth‘ﬁllb Frutts og 13 mm long

dark brown: nutlets 4, conical, rounded on the hack, glabrons or sparsely hairy.

Fto & Fr: August-December.
Ecology © Commeon, found in mweist sandy plains in association with Molluge cerviana (1.) Seringe.
Specimens examined © Sam, Monda 16333, 16724 (BSIO); Near Kunvi, Menike 16734 (BSIO).

7. Heliotropinm subaiwtum (Hochst, ¢x DC.) Vaike, Oesterr, Bot, Zeitschr, 25 © 166, 1875; Duthie, FL
Gangetic Plain 2 : 91. 1911; Bhandari, F1. Indian Descrt 237, 1978, Pasmar in Shetly & Singh, FL Rajasthan
20512, 1991, Tournefortia subufata Bochat. ox DO, Prodr, 9 1 528, 1845, Heliotropium zeylanicum auct, pler
non Lam. 1789, Clarke in Hook. f. Fl. Brit. India 4 : [48. 1883,

Erect, perennial, much-branched, scabridly hatry herbs, 30-60 cm high; stem terete, bastly with bulhous-
based hairs mixed with glandular hairs. Leaves sessile, 3-7 £ 0.3-1.5 ¢m, elliptic-linceolaic, acute, tapering
at base, densely hairy like stem on both sorfaces, entire or undulate and somewhal revolute-murgined.
Flowers dirty white, sessile, 2-ranked but apparently uniseriate, in 7-40 cm long, terminal, ebracteate spikes.
Calyx-lobes 1-1.5 mm long, ovate, acute, pubescent, ciliate on margins, Corolla-tube ca 3.5 mm long, slightly
swollen above; lobes 2-3 mm long, inflexed when young, candate-acominate on maturity, glabrous, Stamens
inserted in the swollen part of the corolla-tube; anthers ca 1 mm long, sessile. hifid at apex. Ovary glabrous,
style glabronz, o 2 mm long; stigma sliphtly shorter than style. Fruits ca 2 mmm in diam., minutely tubcreulate,
separating first in pairs, later free 4 nutlets {Plate-16/3).

Fil. & Fr: October-April,
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Geology @ Common, found in typical sandy undulating plains in association with Farsetfa familtonii
Royle.

Specimens examined : Near Chitten, Menika 10652 (BSJO); Near Daw, Monike 16798 {BS10).

3. SERICOSTOMA Stocks ex Wight

Sericostoma parciflorum Stocks ex Wight, fcon, 4 (2) @ 15, ¢ 1377 1848: Clarke in Hook. £, FlL Brit.
India 4 ; 175, 18K3; Raizada, Suppl. Duthie, Fl. Cangetic Plain 159, 1976; Bhandar, Fl. Indian Desert 238.
1978; Purmar in Shetty & Singh, Fl. Rajasthan 2 1 514 19591

Perenmial, much-branched, strageling undetshrubs: stem woody at base;, branches rigid, clothed with
white, adpressed or spreading hairs, Leaves opposiie, or aliernate in lower region, sessile. 1-3.5 x 0.2-0.4 ¢m,
linear or lanceolate, subobtose, clothed with white, bulbous-based, stiff hairs on both surfaces, ciliate. Flowers
white, in terminal or leaf-opposed, 3 to 6-flowered, subscorpioid racemes. Calyx-lobes 5, 2 outer slightly
larger than other 3, ovate-lanceolate, acute, ciliate. Corolla-throat waxy-villous with silky hairs, lobes oblong-
rounded, strongly nerved, obtuse at apex, slightly crisped on marging. Stamens inserted at the sinusg of corolla;
anthers oblong, Ovary 4-lobed. style undivided; stigma capitate, sub-bilobate, Nutlets 2, cg 2.5 x 1.5 mm,
ovaid-obleng, with a short sublateral stalk, keeled on the ventral side, acuminate at apex, tuberculated on the
back. brown, included in the persistent calyx.

Fi. & Fr.. August-November.

Ecology - Common, found in sandy plains and on small stabilized dunes in association with Cenchirus
biflorus Roxb., Crotalaria burhia Buch.-Ham. ex Benth., Panicum antidotale Relz., ete.

Specimens examined : Near Sipla. Monika 16541 (BSIO); Near Miajlar, 16704 (BSJCH.

TR el Pt atalnl P

4, TRICHGDESMA R, We. (rom. cons )

Trichodesma indica (L) R. Br. Prodr. FL. Nov. Holl. 486, 1810; Clarke in Hook, f. Fi. Brit. India
4 : 153, 1883; Duthic, Fl. Gangetic Plain 2 @ 94, 1911, pro parte. Parmar in Shetty & Singh. Fl. Rajasthan
2 : 515, 1991, Borage indice 1. Sp. PL 137, 1733,

Erect or diffusc, annual, much-branched. hispid herbs. Leaves 3-5.5 x 0.6-1.5 cm, linear-lanceolate to
ovale-oblong, obtuse, subcordate and amplexicaul at base, pubescent above and villous beneath with buthous-
based and simple hairs, margins more ar less revolete, coriaceous. Flowers purplish-white, solitary and leaf-
apposed; pedicels up to 1.5 ¢m iong, Caiyx 8-10 mm iong. enlarged in fruit, hispid; lobes lanceoiate, acute,
auricied. Corolla 10-13 mm long; tube ca & mm jong, thinly hairy outside; Tobes ovate-deiloid. Stamens
forming a pointed cone, hairy on lateral sides; connectives produced and twisted together, Fruits pyramidal,
4-ribbed; nutlets ea 4 mm long, oblong, with smooth, shining back and rugose. tore or less margined inner
(acex, brown.

i & Fr: August-December.

Feology = Common, found as a weed of wastelunds and road-sides in association with Awraronthis
viridis 1., Cleome viscosa 1., etc. Reported first time from desertic conditions.

Specimen examined ; Sam, Montka 16620 (BS10,

BOTAMICAL SURVEY OF INDlA
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M. EHRETIACEAE
CORDIA L.

Cordiae pharaf (Forsck)) Fhrenh ex Asch. 8itz. Ges, Naluel, Freun, Berlin 1879 (43 ; 46 1879;
Bhandur. Fl. Indiun Desert 240. 1978; Parmar in Shetty & Singh, Fl. Bajasthan 2 : 519, 1991 Cornus ghavat
Forssk. FL Aegypt-Arab. 95 1775, Cowdia rothe Eoem. & Schulr, Syst Vep, 4 0 T98, 18319 Clarke in Hook.,
t. FL Brii. India 4 @ 138, 1883 Duthie, TFl. Gangetic Plam 2 : 85, [911.

Local name : ooy

Medium-sized trees or lurge shrubs; slem sparsely pubescent when voung, older leaticelled: bark
greyish, deeply tfurrowed. Leaves opposite or subopposite, 5-12 x 2-3.5 cm, oblanccolate-oblang, entice,
obtuse or rounded at apex, cuneate at basc, morc or less pubcscent on both surfaces, scabrid and rough at
lenpth. Petioles up to 2 om long, obscurely grooved. Flowers while, small, in short, axillary or terminal,
corymbase cymes; peduncles 1-2.5 cm long; pedicels 3-3 mm long. Calyx 4-5 mm long, pubescent ouiside,
silky hairy within, oblong-campanulate; lobes small, obtose, Corolla 7-8 mim long; lobes oblong, obluse,
itore or less equal to tube, reflexed. Stumens inserted on the corolla-throat; filaments glabrous except with
few, long hairs near the base. Style-arms namowly clavate, bipartite. Fruits 9-12 mm long, ovoid, apiculate
by persistent style-base, scated on saucer-shaped accrescent calyx, elabrous, yellow when ripe, with gelatinous
edible pulp, uscally 1-seeded.

FlL & Fy: March-Tune.
Feology © Rare, found in gravelly and somewhal rocky hubitals, probably planted.
Specimen examined @ DNP, Sheiry 3385 (B5T0)

33, CONYOLYULACEARE
la. Pollens spinulose. 3. Ipomeea
Ib. Pollens smooth, 2
2n. Hiyle 1. entire; stipma filitorm. 1. Convolvalus
2b. Styles 2, frec or united at base; stigmas  capitate, orbiculate or peliac. 3
Ja. Corolla-lobes imbricate, Stamens and styles exseried, 2. Cressa
3b. Corolla-lobes mduplicate-contorted. Stamens  and styles included. 4. Sedderg

1. CONVOLVULLS L.

la. Plants twining. Flowers numercus (more than 4) in densely huairy, axillary, pedunculute, involucrale heads.
1. €. anricomus var. sofubifiy

Ib. Plants prostrate. Flowers [-3. axillary, or in axiliary, peduncuiate, bracteate clusters. 2
2a, Flowers sessile or subsessile, in axillary clusters. 2. O, prostraflis vac. prostraes
2b.  Flowers condensed at the end of axillary peduncles. 3, C. prosirarus var, deserti

1. Convolvelus auricomus (A, Rich) Bhandari var. volubilis (Clarke) Bhandari in Bull. Bot, Surv.
India 6 (2-4} © 327, 19604 & FL [ndian Desert 244, t. 83, 1978; Singh in Shetty & Singh, Fl. Rajasthan
20529 1991, Unnvelviluy glomerains Choisy var, vofubilis Clarke in Hook. £, Fl. Bl India 4 219, 1883
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Local name @ Kotabel,

Perennial, twining, white hairy herbs; stems numcrous from woody root-stock, Leaves 3-5 x 0.8-2 cm,
oblong, acute 1o subacute at apex, rounded or subcordate at base. Petioles up to & mm long. Flowcrs many,
pinkish-whitc, in dense, axiiiary, pedunculate, silky white clusters ca 2 cm in diam., peduncies 4-6 cm jong,
hairy. Outer bracts foliaceous, ovate-lanceolate, ca 2.5 cm long, densely clothed with white hairs, ciliate;
inner ones smaller but litile larger than the valyx. Calyx 2-3.5 cm long; lobes ovale-lanceolate, acuminate,
lwo ouler ones broader than the inner theee, densely clothed with white hairs, Corella tabular; lobes ca 1.5
cm long, hairy outside at apex. Capsules 3-6 mm in diam., globose, glabrous, pale yellow, Seeds blackish-
hrown, scabrid,

FL & Fr: October — November.

Ecefogy : Common, found twining on field-fences and shrubs and undershrubs like Cappoaris decidua
(Forssk.) Edgew., Ziziphus nummuataria {Burm. £) Wight & Am., ete

Speciarens exomtined : Mear Nintba, Mosike 16631 (BSJO), Near Sundra, Maorika 17166 (BSIO),

2, Convolvulus prostratius Forssk, FU Aeeypt-Arab, 203, 1775; Sinrh in Shetty & Singeh, Fl. Rajasthan
225300 1991, O mcraphyiluy Sich, ox Spreng. Syst Veg 1 611, 1825; Clarke in Hook, f. Fl. Brit. India
4 1 218, 1883, incl. var. boissieri, Bhandari, Fl. Indian Desert 247, 1978, O parviflorus Spreng. Syst. Veg.
1611, 1825, C. pluricasrfis Choisy in Mem. Soc. Phys. Hist. Nat. Geneve 6 0 477, 1834 Clarke in Hook.
[. Le. 4 : 218, 1883, incl. var. mocra, Inithie, F1. Gangetic Plain 2 : 105, 1911, C scindicus Boiss. Diagn.
Pl oser. 2 {3y 123, 1856, non Stocks 1852,

vur. prostrofus

Local name : Sanrar,

srarnnial harhe HLES ~r0 lr\.n(r haire ar Fﬂ?‘rlln1ﬂrlll:_lu r\l1l'|:_r-'l wrem t1|'r
Fd i iinenEll J L Le o rar eius Py b AL

LIS ot ) LR R I AL =
near 1"1.:- I'\.JL.:I- T sayse i_11|'|i_|’-‘lLI.1IJ-I I q Fl q 4 n ':l ﬁ Q I rr| lInu_&r_nl'ilnnu' ar nl-\lnh
et} sL = L Lart by ilE Sl UL

L b i 1 1

lamenldtf: as:utc to nhtuae entire. hairy on both surfaces, Iuwer leaves usually Iarger and spathulate. Fl(}wers
pinkish-white, 1 to 3-together, nearly sessile, tn axillary ¢lusters. Bracts linear-lanceolale, acuminate, outer
longer than inner omes. Calyx-lobes 6-7 mm long, ovate, acuminate. subequal, 3 vuter broader than 2 inner,
densely silky hairy. Corolla lunnel-shaped, more or less twice as long as the calyx, with a wit of hairs at the
apex of each lobe and 5§ mid-petaline hairy bands. Ovary glabrous, on a cupular disc; stigma filiform.
Capsules ca 3 mm in diam., globose, smooth. Sceds 2-4, brown, pubescent (Plate-20/1).

FL & Fr: August-December,

Erofogy ; Common, found in sandy plaing in association with Euphorbia granutata Forssk., Dipterygium
glaucum Becne., etc,

Specimens examined @ Near Ganga. Monika 16518 (BSJO): Near Girab, Monika 16655 (BSIO); Sam,
Monika 16723 {BSIO).

A, Convolvalus prosiraies Forssk, var deserti (Hochst, & Steud. ex Baker & Ri—:ndiej Parmar  in
T o [+ I Pl | 1034 o . Y TP I (RN T R S A I Tr. I 0. T ...I1 i Thaoer
d. ]_.J.U]]. I:,i.:'..uﬂ. DU{ M, 2201, 173, L. HTCHVMERS ffeyd Al riotaisl. o Siei | &l B RClldIc 11X U‘}'Cl
Fl. Trop. Afr. 4 (2) . 164, 1905; Bhandari. Fl. Indian Desert 246, 1. 84 19?8 Smgh in Shetty & Singh,

Fl. Rajasthan 2 © S300 1991 C sicroghyffuy sensy Choisy in DC. Prodr. 9 @ 402, }845, non Sich. ex
Spreng. 1825.
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Suffruticose herbs, up to 30 cm high; stem slender, terete, sparsely clothed with spreading hairs. Leaves
subsessile, 34 x (L5-0.8 cim, Tincar-oblong, obtusc or subacote at apex, wpenng at base, adpressed hairy on
both surfaces, gradually shorter upwards, lower ones up to 7 com long and lincar-spathulate. Flowers pink.
1-3 on axillary peduncles; peduncles 2-3 cm long. slender, terete. hairy. Bractzs (L8-1 cm long, lingar, parrow,
clothed with lerruginous hairs. Calyx-lobes 6-7 mm long, subequal, ovate, acuminate. Corolla 10-12 nun
tong, funngl-shaped. lobes pubescent along mid-petaline area. Ovary ovoid, glabrous. Capsules ca 3 mm
long, pubescent. Seeds 2-4, dark brown, pubescent,

Fi & Fr: August — December,

Ecofogy : Commoy, found in sandy plains in association with Eupharbia gronndata Forssk., Diptervginm
glaucum Decne., etc.

Spectmen exgmined  Near Sam Forest R, H., Moadka 16603 (RSJ0)

2, CRESSA L.
Cressg creica L. Sp. PL 2230 1753; Clarke in Hook. [, Fl. Brit. India 4 1 225, 1883, Duhie, L

L]
MPasaakia Haze 7 - 112 10011 Dloalo— T Tadds | | R =~ A0 | [ £ ] caddey B Qooaln T ik
-r].llb’;-lll.- L oalll & . 1WLF 1 T7FIL. Dlll.'lllud.ll i AN0IAT LAeSeTL =47, | r, .JJ.J.LEII I oLty i lipell, Bl J.\l.1_|l.1b-l.llﬂll

2533, 1991, O indion Relz Obs. Bol. 4 ; 242, 1788,
Local name : Kudens,

Perennial, suberect, hairy, dwarf herbs, sometimes up to 25 cm high; sterm with many, densely leafy,
hairy branches. Leaves altemnate, apparently crowded. 3-7 £ 1.5-3.5 mimn. ovate-rounded ot narrowed towards
basc, subacute at apex. densely silky hairy, strigose at age. Flowers whitish-pink, subsessile, solitary or in
bIlh‘Ill Lll.l-bli.-lb IH L[IL- Ml.i.b Ul ul.l].ﬂ..,! lt.ar‘l"r'i..-b DidLlh :, llnl.:-ﬁ.l“‘ 11:1“. "f'.. ﬂpj_.?lﬁ‘:bi.-u fir Lfll.- L-l'-l-l"f'.’\. k:ﬂl}"}k IUULB 4 A-J
mm long, elliptic, obtuse, concave, densely silky. Corolla ca 4 mm long, campanulate divided up to middle;
lohes Uljlﬁ‘r‘:g, l.u;llE,.'iEu ||;'iii'j.l‘ ﬁi.iﬁjur; neair the ETE=E Stamieils :| '\l|g|ltljr' exsarted. \, alr\uu:'\ 4-5 mm Il.mg
oveid, crowned by stylg-hase, pubescent at apex, vsually |-seeded. Seeds ca 2 mm long. chestnuil-brown,

glabrous.

Fl. & Fr: November — March,

m

water bodies in association with Clegmte scapona B

Ecology ¢ Rare, found an ihe diyving marging
It is an indicator of salinity.

Specimen examined : Near Jamara tank side, Pandey 7831 (BSIO).

JOFPOMOEA L. (e cons.)

la. Leaves palmately 3 to J-lobed. Corollg 3-4 cm long. 1. F pes-tigridis
1h. Leaves entire. Corolla op to 1.5 cm long. 2
28, Flowers sgssile or subsessile, in axiblary elusters. 2. L sindica
2b. Flowers pedicelled, in | to 3-tlowered, axillary, pedunculale cymes. 3 L verticillata

1. Ipomoea pes-tigridis L. Sp. PL. 162. 1753, Clarke in Hook. 1. FL. Brit. India 4 : 204, [883, Duthie,
Fl. Gangetic Plain 2 : 116. 191}; Bhandari, Fl. Indian Desert 258, 1978; Singh in Shetty & Singh, FL
Rajusthun 2 © 545, 1991, L hepativaefolia L. Sp. Pl 161, 1733, [ capitellara Choisy in Mam. Soc. Phys.
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Geneve 6@ 446, 1834 & in DL, Prodr, 9 © 365, 1845, L pes-tigridis L. var, hepaticasfotia (L) Clarke in Hook.
[ e 40204 1883, I pes-rigridiv L. var. capitellate (Choisy) Clarke in Hook, T Lo 4 0 204, 1883

Annual, twining lerbes; stem and branches slender, hirswle with long, spreading hairs, Leaves 4-9 x
=10 ¢, orbicular w sonwewhal reolonn in outine, browdly condaie ol base, palmately 5 o 9-lvbed; lobes
clliptic-oblonyg, namowed @ base, aevle w acuminae al apex, adpressed hairy on both surfaces. Petioles
4-9 ¢m long, demsely hairy, Flowers pale pink, in axillary, pedunculace, involucrate, in 3 1o 3-flowered heads;
peduncles 4-12 cm long, hairy with long spreading huirs. Outer bracess 1.5-2.5 em long, linear-oblong,
lodigceous, subscule al apex; mner ones ovale-cordate, smaller thun outer. Calyx-lobes lanceolate, hirsule,
uncyual; inner sepals narrower than ouier ones. Corolla 3-3.5 om long, funnel-shaped, pilose on mid-petaline
areas, Stamens and siyle included; fGlaments glabrous, Capsules e 7 mm Jong, ovoid, glabrous. Seeds g 3
mm long, triangular, silky villous, brown.

FI & Fr: September — Novemher,

Ecplpgy » Common, found in sandy plains ay a iwinner on Capparis decrdna (Forssk) Edgew. and
olther shinhs, meloding fences of felds.

Specimen exiptined - Sudasari, Monika 17171 (BEION

el

2. Ipomoea sindice Stapf in Kew Bull. 93 : 346, 1894. Dwthie, Fi. Gangetic Plain 2 @ 113, 1911;
Bhandari, FL Indian Desert 260, t. @3, 1978; Singh in Shetty & Singh, Bl Rajasthan 2 : 547, 199].

T roinal bvrmvn - Fegterdyol
il namme o Kodalel

Trailing or creeping, annual herbs, hirsute with spreading haies; branches many from base, with long
internodes. Leaves 3-7.5 x 2-5.5 ¢m, ovale-cordale, hastate al base, acute or acummate at apex, appressed
hairy on both surfaces, ciliate on the margins, entire. Petioles 1.5-3.5 em long, hairy, terete. Flowers while,
sessile, in axillary, 1 1o 3-flowered, subsessile or shortly pedunculate clusters or cymes; pedicels 3-4 mm
long, terete, hairy. Bracts 4-8 mm long, linear, hatry, acuminate, Calyx 6-8 mm long, dilated ar base; lobes
lanceolate, hispid, ciliate with bulbous-based hairs. Corolla 7-8 mm long, infundibuliform, with a tutt of hairs
at the tip of each lobe. Capsules 3-7.8 mm in diam., globose to ovoid, glabrous. Sceds 4, ca 3 x 2 mum,
triangular, minutely grey-velvery.

Fi & Fr: Avgusi-Novemilwer.

Ecology © Comumon, [ound on the fences of cultivated fields and in grassy wastelands in assoctation
with Dicoma tomentosa Cass.. fndigofera cordifolia Heyne ex Roth, etc.

Specimens examined © Sudasati B F, Monmike 16691 (B5JO), Sudasarl, Mondka 167535 (BSIO).

3. Ipaomaoea verticillate Forssk. Fl. Aegypt -Arah, 44 1775 Bhandar, FIl Indian Deseet 261, 1078
Singh in Shetty & Singh. FI. Rajasthan 2 @ 550, 1941 [ rumicifolic Chotsy in Mem. Soc. Phys. Geneve

6 2447 1834 & in DC. Prode. % © 351, 1845: Clarke in Hook. £ FL Brit. India 4 @ 207. 1882 Dulhie, FL
Gangetic Plain 2 @ 114. 1911, Convetvulus laviospermus Vis. Pl Aegypt. Nub. 13t 1. . 2. 1836.

Annual, prostrate herbs, 10-20 ¢m high, sparsely hairy, Leaves 34.5 x 2.5-3.3 cm, broadly ovate or
subreniform, apiculate or abtuse at the tip, cordate or hastale at base with wide sinus. entire. Pefioles up to
1 cm long, sparscly hirsute. Flowers vellowish-white, pedicellate, | to 3-together. an axillary peduncles
1-1.53 ¢m long. Bracts 3-3.5 mm leng, linear, hairy. Calyx 6-7 mm long: lobes subegual. acute, dorsally
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clothed with spreading hairs. Corolla 8-10 mm long, wbular-campanolate. Capsoles ovoid, (.9-1 cm long,
glabrous, veined, crowned by style-base. Secds 3-4 2-2.2 mm long, velvety, brown.

FiL. & Fr: Inly — Augnst.

Ecology @ Rare, found n sandy soils with rather high percentage of salls.

Specimen sxomingd  Boducan, Pondey TR46 (REI0),

4. SEIERA Hochst,

Seddera Intifolia Hochst. & Stend. in Flora 27 Beil. 8 1 5B & C. 1844; Bhandar, Fi. indian Oevert
265 1978; Singh in Shetry & Singh. FI. Rajasthan 2 @ 558, 1991, Cresva latifolia (Hochst & Sieud))
T. Anders. in 1. Linn. Soc. Rot. 5 {suppliment 1) @ 25 1860, Breweria lafifodia (Hochst. & Stead.) Benth. Gen.
PL 2« 877 1873; Clarke in Hook. £ FL Brit. India 4 : 224, [883. Bonamia latifolia (Hochst. & Steud)) Sant.

in I Bontbay Mat. Hist. Soc. 47 (2) : 342, 1847,

Erect undershrubs: branches many from the woody base, clothed with grey-velvety pubescence, Leaves
8-13 x 3-8 mm. elliptic-oblong or avate. obtuse at apex, rounded or narrowed at the base. silky hairy on both
surfaces. Flowers white. 1 o 3-togother, axillary, sessile, or agpregated into short torminal spikes. Bracicoles
2. ve 2 mm Jong, lincar-lanceolate. Calyx silky hairy; lobes 3-5 mm long, ovale, acute, subequal. Corolls
white, shightly cxcecding the calyx: lobes 5, with hairy bands between the folds. Stamens equal; filaments
dilated at base, with short rounded appendages. Ovary ovoid, glabrous below, hirsutg in upper pant. Capsules
4-6 mm in diam., ovoid, glabrous, splitting into 4 valves. Seeds 2. 2-3 mm long, glabrous, dark brown.

Fi. & Fr.: September-March,

Erofogy : Rare, found in gravelly and rocky habitats in association with Cleome scaposa DC.. Fagonia
schweinfurthif (Hadidi) Hadidi ex Ghatoor, etc. Sometimes forins dense patches of it's own,

Specimens examined . Near Khiwl, Monika 10097 (BSJO), Nea Sundra, Mondka 17100 (BSIO).

36. SOLANACEAE

fa. Frums smooth, berry, Coredla iess thar 2 cm leng, a
1b.  Fruits spiny, capsule. Corolla 5-8 cm or more long. 1, Datira
23, Twigs transforned into thorns. Corolly funnef-shaped. Anthers debiscing loogitudinslly. 2. Lycinm

2b. Twips not transformed into thorns, may be prickly or spiny on surface. Corolla rotate, ne Tunnel-shaped, Anthers
dehiscing by apical pores. 1. Soelannm

I. DATURA

!
LN 1o T O

Datura innoxia Mill. Gard. Dict. ed. 8. no. 5. 1768; Raizada, Suppl. Duthie, Fl. Lrangetic Plain 168,
1476; Bhandari, Fi. Indian Desert 268. 1978; Singh in Shetty & Singh, FI. Rajasthan 2 : 564. 1990, D. mere!
awct, ton L. 1753; Sim. in Cortis. Bot. Mag. t. 1440, 1812; Clarke in Hook. f. FI. Brit, India 4 @ 243, 1843,
Duthie, Fl. Gapgetic Plan.2 : 131, 1911,

Local name ;. Datre.
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Annual, stont shrubs, up to 1 m high, pobescent with glandular hairs; stem cylindric, wondy below.
Leaves 10-15 x 6-B cm or more, ovale, eniire or slightly toothed, acutle, rounded and oblique al the base.
Petioles 3-10 cm long, pubescent. Flowers white, axillary, solitary; pedicels [-2 om long, terete, finely
pubescent, recurved in fruit. Calyx 7-10 cm long, tubular, inflated at base, minutely pubescent, accrescent,
reflexed in froit: lobes trangular, acuminate. Corolla 13-15 cm long; whe B-11 em long: teeth 10, linear.
Stamens 5, filaments slender, adnate to corolla-tube, glabrovs. Ovary softly orickly; stigma bilobed. Capsules
3-3.5 om in diam., globose, densely pubescent, armed with ca 1 cm long  spines. Seeds compressed, light
brown, ea 2 % 3 mm, surlace finely reticulae (Plate-2042).

Kl & Fr: September — Junuary.

Eeology : Common, [ound in sandy to pravelly habitats near habitations i assoctation with Amaoranthus
virtdis L., Clecme viseosa L., ele.

Specimen examined © Near Miaglar village, Pondey 7927 (BR]0),

2OLYCrUM L.

Lycium barbarwm L. Sp. Pl. 192, 1753, Clurke in Hook. [L Fl. Brit. India 4 : 241, 1883; Bhandari, F1
Indian Desent 270. 1978; Singh in Shetty & Singh, Fl. Ryjasthan 2 @ 565, 1991,

Local name @ Moroil

Woody shrubs, op to 2.5 m high, much-branched; branches transformed at apex imto sharp, conical
spines which often elongale and bear leaves and flowers, Leaves solitary or [ascicled, 2-3 £ 0.5-0.9 ¢m,
ohlong-lanceolate or obleng-spathulate, obtuse at apex, natrowed at base, plabrous. Petioles 3-4 mm long,
tercie. Flowers brownish-yellow, solitary or in fascicles of 2-3; pedicels filiform. cg 7 mm long. Calyx 34
mm long. cup-shaped, glabrous, irregularly lobed, persistent; Jobes oblong, obluse, marging membranous.
Corolla 1.2-1.5 cm long, tunnel-shaped, glabrous; lobes more than half as long as wbe, spreading, oblong.
Stamens slightly exseried; (ilamenis hairy at the base; anthers 1.5-1.6 mm long, arbicular, Ovary ovoid,
glabrous; style 7-8 mm long, glabrous. Berries 4-3.5 mm in diam., globose, dark red. Seeds ¢g 2 mm in diam
subrenifirm, minutely pitted.

Fl. & Fr: October - January.

Ecelogy » Commeon, found in sandy as well as pravelly areas, associated with Capparis decidia
(Forssk.) Edgew., Ziziphus nummnderie (Burm. L) Wight & Am., etc,

Specimens examined © Near Daw, Monika 16098 (B5JO), Bandera, Monika 17134 (8810O); Satto,
Pandey THRG (BSION.

3. SOLANUM L

Solanum virgintanum L. Sp. Pl 187, 1753; Singh in Shetty & Singh, Fl. Rajasthun 2 @ 575, 1991, &
surattense Burm. 1. Fi. Ind. 57. 1768; Bhandari, Fl. Indian Desent 275, 1978, § xenthocarpum Schrad, &
Wend), in Schrad, Sert, Hannov, | 2 %t 2, 1795; Clarke in Heok. £, Fl. Brit. India 4 ; 236, 1883; Duihwe,
Fl. Gangetic Plain 2 : 125. 1911,

Prostrate, perennial herbs, woudy at the base, clothed with stellate hairs and yellowish prickles: prickles
up 1o 1.5 ¢m long, straight. Leaves 8-15 x 3-8 cm, elliplic or ovate in outline, sinuate or subpinnatifid, stellate
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hairy, armed with yellow prickles on the midrib and nerves. Petioles 3-6 om long, swellate hairy, prickly.

Flowprs briwht I'III'I'I'IIF‘_ in Tew - {Towered PY!‘!‘I—A‘.(I“IT\.' cymes: nedicels 3-% mm long .r-l!qnu ted 0 frait

TRigpiil PRl LA EICN, AL a-dAl LIk PR L=t adtll 0 R ey

stcllate hairy, Calyx 6-7 mm long, densely hairy, ank_iy, tube 2-2.5 mim Jong; lobes linear, with broad sinuses
hetween the iobes. Corolla-tobes 8-10 mm long, acute, stellate hairy outstde. Stamens ca 2 mm long, glabrouos;
anthers longer than filaments, yellow, lanceolate, upcurved. Owvary ovoid. glabrous; style ce 1.2 em long,
glabrous. Rerries 1-1.8 cm in diam,, globose, white with green broad veins, yellow when ripe, glabrovs,
ahmmu Reedy re 2 mm in diam., glahrous, ovoid-reniform, hrown (Plate-16/4).

............................................... PR LS

Fi & Fr: Almost throughout the vear,
Erology - Commaoi, found in moist places near water reservoirs in agsociation with Giias fotordes L.

Specimen examined : Near Sam, Maonika 16595 (BRI

37. SCROPHULARIACEAE

la. Glandular pubescent herbs. Stamens 2. 1. Antickaris
I, Subglabrous or seabridly hairy herbs, not glandular hairy. Stamens 4. 2

24 Leaves alternate, ovate-glliptic. Calyx deeply 5-lobed. no tobe. nol ribked, Corelly subsaccale ab the
base. 2. Schweinfurthia

2b.  Leaves opposite, hnear-lanceolate. Calyx mbular, 15-ribbed. Corolla nol subsacceate al the buse. . Strigo

1. ANTICHARIY Endl.

rr-'ltu 1|‘|5-1n furlrn as% |rtnrr ue tha
[E=nr- R E= LI ) P Wi A b

calyx. 1. A, plonduipsa var. eqerulen

Ih, Lesves linsar-danceolate, more than L5 cm long. Pedivels mare than twice as kong as the calyx,
2 A senegalensiy

. Anticharis glandiddova Aschers, var. eaeralea Blatt, & Halib. cx Sant. In J. Bombay Nat. Hist. Soc
S 1 - A INEHD- Dheadoed T Taadsos Mo vk IO TOTR Cievaly iy Clecdiyy B Qinngclh Bl Daiacthan 7 - E07
A L) L SOV S, LANaidll, 'L 1FILGIL 1 b\'.p-il =t F P, JIIJEH L1l 7L L-!l-_}' L& n_'lllll‘:"_,llf "1 l\ﬂjﬂ-\lllﬂll F e L Fa8
1901

Frect, moch-branched herbs, up 1o 30 cm high, clothed with viseid, glandular hairs. Leaves 1-2.5 x 0.4-
1.2 ¢m, ovate-oblong te oblong-lanceolate or elliptic, attenuatcd at base, subobtuse at aper, glandular hairy
on both surfaces. Petioles 3-4 mm long, glandular hairy. Flowers pinkish-purple. axillary, solitary. pedicels
3-4 mm long, terete. Bracts 2, almost al the middle of the pedicel, linear-lanceolate, glandular hairy, Calyx
4.5 mm long, atmost divided to the base; lobes oblanceolate, glandular hairy. Corolla ca 11 mim long: lobes
rounded at apex. Filaments short, glabrous; anthers versatile, curved. Ovary ce 2 mm long. ovoid, glabrous,
situated on a cup-shaped disc; style glabrous, Capsules e 8 mm long, ovoid, acuminate, pobescent, Seeds
oblong, rounded at one end and attenuated at the other, brown, longitudinally ribbed, with transverse striations
between the ribs.

Fi. & Fr: September — November,
Ecology ; Endemic, very rare plant in gravelly and rocky habatats.

Specimen examined : DNP, Sheiry 3492 (BSJO).
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2. Anticharis senegofensis (Walp.) Bhandan in Bull, Bot, Surv, India 6 (2-4) : 327, 1964 & Fl Indian
Desert 279, 1978 Raizada, Suppl. Duthie, Fl Gangetic Plain 180, 1976: Singh in Shetty & Singh, FL
Rajasthan 2 @ 583, 1991. Duraranthera senegalensis Walp, Repert. Bow Syst. 3 0 305, 1844-45, v linearis
Benth, in DHC. Prodr. [0 347, 1846, Antecharis finearis (Benth.) Hochst, ex Aschers. in Monatsb, Akad. Wiss,
Berl. 882, 1866; Hook. f. FL Brit, India 2 : 250. 1883,

Local name : ey

Annual, erecl, much-branched, glandolar pubcscent herbs, 30-40 cm high, Leaves 2-4.5 1 0.2-0.4 cm,
linear-ianceolate, entirg, acute, hairy on both surfaces. Flowers pale with purple tips, axillary, solitary; pedicels
filiform, glabrous near the base, plandular towards apex. Bracts 2, 1-2.5 min bong, opposite or subopposite,
linear, glanduiar hairy, inserted at the middie of pedicel or litie above. Calyx up 10 5 mm iong, divided up
ie lhe base; lobes linear-lanceolate, acule, glandular hairy. Corolla 2-10 mm long; lobes 5, ohlong, obluse,
subequal, longitudinally veined, glandular pubescent. Filaments glabrous: anther-lobes unequal, lower ones
smaller, obluse. Ovary ovold, glabrous; style included: stipma shortly bifid. Capsules ovoid, acuminate or
heaked. glandular-pubescent. Secds oblong-troncawe, longitndinally cibbed, with transverse striations between

Y S E TS o | T B L Y
LG Ui, DWWl hrlalte=1 11 ).

il & Fre Aogust — October.

feodagy - Common, tound in rather gravelly habitats. Main associates are Cleome viscosa L., Tribufis
tervesiris L., Eragrostis cifigris (L) R. Br., elc.

Specimens examined © Near Satto, Monika 16643, 17120 (BSIO), Sudasan, Pandey 7835 (BSIO).

Notes © Flanis tum blue on drying. Purple-coloured plants were collected duning present study.

2. SCHWEINFURTHIA A, Br,

Schweinfurthia papilionacea (L.) Boiss. FL Oncat. 4 : 387, [879; Merrill in Philipp. ). 5¢i. Bot.
19 : 38(. 1921; Bhandurd, Fl. Indian Desert 284, 1978; Singh in Shetty & Singh. Fl. Rajasthan 2 : 602, 1991,
Antirchinum papilionecenm L. Mant. P 1 @ 86, 1767, Burm. {. FL. Ind. 131, 1768, Linurio sphaerocarpa
RBenth. in D). Prodr. 10 287, 1846, Antirrhinum gloucoam Stocks ex Wight, e 4 (31 0 10, . 1459, 1849,
Schweinfurthia sphaerocarpa (Benth) A, Braun. in Monatsb, Akad. Wiss, Berl. 875, 1866: Hook. t. Fl. Brit.
India 4 : 252, 1883,

Local name : Sunipat,

Erect, much-branched, perennial herbs, 15-30 cm high; branches ascending, glabrous or  puberulent,
Leaves somewhat succulent, 1.2-2.5 x (0.6-1.9 em. elliptic, ovate or ovate-glliptic or subspathulate to obovate,
subacute w acute, entire, pubescent, lapering at base. Petioles 1-1.5 mm tong. Fiowers white, axillury,
solitary: pedicels as long as petiole, deflexed in fruit. Calyx deeply 5-partite; upper segments broadly ovate,
snbeordate, acute; rest lanceolate. Corolia [0-12 mm long, with purple veins; upper lip bilobed, oblong,

obtuse. Capsules obliquely globose, 2-cetled, lower cell many-seeded, upper cell lew-seeded. Seeds obconic,
aculely winged, fruniate at hoth ends. pale.

Fl. & Fr: November-March.
Eeology @ Rare, found in somewhat moist and shady habitars,

Specimen examined ;- DN, Sheiry 3489 (BSIO).
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3. STRIGA Lour
Sirige aagusifolic {D. Don) Saidanha in Bull. Bol, Suryv, India 5 ;0 A 1963; Bhandw:, Fl. Indian
Desert 280, 1973 Singh in Shetty & Singh, Fl. Bajasthan 2 : olMd. 1991, Buchnera angustifodia D, Don, Prodr,
El. Nep. 91, 1825, B, euphrasicides anct. non Yuhl 1794; Benth. Scroph. Ind. 41. 1835, Striga euphrasicides

sensu Benth. in Hook. Comp. Bot Mag. 1 © 364, 1836, excl. basionym Bucfnera euphrasicides Vaht 1794,
Hook. f. B, Brit. India 4 : 299, 1884; Duthie, Fl. Gangetie Plain 2 : 1537, 1911

Lrect, anmual herbs, 10-25 cm high; stem filiform, scabrid on age. Leaves sessile, 2-4.5 » 0.2-0.3 ¢,
linear to lincar-lanceolate, entire, subacutc at apex, narowed at base. Flowors white, subsessile, solitary,
uxiliary, pussing i iong wominal spikes, Bravis represent upper leaves, Jonger iian the caiyx, Caiva iubulas,
& 12 mm long, srongly 13-ribbed; lobes 35, ce 4 mm long, each 3-ribbed, Corolla 12-15 mm long; twhe
exetted, much incurved at middie, dorsally pubescent on neck, lower lobes much larper than the upper.ones.
Capsoles 7.5-F x 3-3.5 mun, elliptic-oblong, 2-valved, glabrous, grooved on the sides, apiculate, enclosed in
the calyx.

Fl. & Fr: August — Oetobar,

Eeaiogy » Common, found in cultivated fields and in grassy gravelly and rocky sitnations with Dicoma
romenosa Cass., Indigofera cordifolia Heyne ex Ruoth, ete.

Specimen examined | Near Daw, Monika 16784 (B5JO)

38. OROBANCHACEAE
CISTANCHE Hoffm. & Link

Cistanche tubulosa (Schrenk) Wiche Ic. 4 (3 - 4 1 1420 1850; Hook. . Fl Rnt. Inelia 4 - 324 1884;
Duthie, Fl. Gangetic Plain 2 : 163, 1911; Bhandari, Fl. Indian Desert 290, 1978 Singh in Sheity & Singh,
Fl. Rajasthan 2 : 615, 1991, Phefipaca rbilosa Schrenk, Pl Spec. Aegypt.-Arb. 23 1840,

Leafless, purplish-brown, root-parasites, up 1o 60 cm high, having solitary or fascicled, fleshy scapes
from the ground; scapes furrowed, puberulent, denscly covered with triangular, 2-3.5 e long spikes. Bracts
2-2.5 cm long, lanceolate, scarious-margined; bracteoles up o L7 cm long, linear-lanceolate. Calyx 1.2-1.8
cm long, tubular-campanulate; lobes 5-6 mm lopg, sebequal, rounded. Comlla yellow, tubolar, not 2-lipped,
hairy inside in the lower haif, the upper half bent outwards from the nuddle; lobes subequal. rounded and
reflexed. Filaments pubescent at the hase; anthers woolly, suhexserted. Style exserted, curved below the
stigma. Capsules ca 2.5 x 0.8 cm, ovoid-oblong, lateeally compressed. beaked. Seeds numerous, rag | mm in

diam., reticulately pitted, black (Plate-17/2).
Fl. & Fr.: October — March,

Ecoloyy : Commuon coot-paasite on Cafligonum polygonoides L., Calotropis procera (Ait) R, Br. and
Sahadora persica L.

Specimens examined @ Near Sand-dane potnt, Sam, Monika 16606 {(BSIJOY, Noear Nimba, Monika 16776
(BSIOY).
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39, BIGNONIACEAE
TECOMELLA Seem.

Tecomella undulata (3m.) Scem. in Aon. & Mag. Nat. Hist. ser. 3. 10 30, 1862 & in J. Bot. 1 : 18,
1863; Duthie, Fl. Gangetic Plain 2 @ 171, 121]; Bhandari, Fl. Indian Desert 291, 1978: Singh i Shetty &
Singh, Fi. Rajasthan 2 : 623, 199]. Bighonia undulara Sm. Exot, Bot. 1 35,10 19 180405, Tecoma undilaia
(S} G Don, Gen. Syst. 4 : 223, 1838; Clarke in Hook. £, Fl. Brl. India 4 : 378, 1884,

Local name ;. Hofiro

Medium-sized trees, 3-4 m high; bragches drooping, glabrovs or minutely stellate hairy when young.
Leaves simple, suboppasite, 5-12 x 1.5-2.5 cm, oblong, obtuse or emarginate at apex, more or less cuneate
at base, marging slightly undulating and entire, glabrous. Petioles 1.5-2 em long, terete, glahrous or minuely
hairy, Cymes few-[lowered, aminged in racemose manner, terminating short, lateral branches. Flowers orange
o yellowish-orange, pedicels 1-1.8 cm long, terete, sparsely hairy with stellate hairs. Calyx -9 mm long,
campanulate, greenish or yellow: lobes ovare, subabtuse. Coralla 4-6.5 em long, campanolae; lobes 5,
subequal, curved outside at tips. Stamens unequal-sized, exserted; filaments glabrows, Ovary on a yeilow,
annular disc; style glabrous, up te 3.5 cm long; stigma eiliptic, bi-lamillate. Capsules 15-35 x (0.8-1 ¢m,
linear-oblong, smooth. Seeds 2-2.5 x 0.9-1 cm, winged at the apex (Plate-21/1).

FIL & Fr: February — Apnil.
Feology © Common, found in sandy plains and an small stabilized dunes,

le. Corollz §-lipped, the gpper lip absent, 1. Blepharis
Th. Condlla 2-lipped or subegually S-lobed. 2
2a. Flowers in trichotomously branched panicles or cymes. . Peristraphe
2b. Flowers in spikes. 2. Justiecin

. BLEPHARIS Tuss.
Blephariy Hinarigefolin Pers. Syn. Bl 2 : 180, 1806; Pandey & Singh in Shetiy & Singh, F1. Rajasthan

20636, 1991, Acanthodinen grosswm Wisht, Icon. 4 (4 : 5.6 1535 & 15360 1850, won Nees 1830, Bleplaris
sindica T. Anders. in . Linn. Soc. 9@ 300, i867; Clarke in Hook. f. Tl Brit India 4 : 479, %84 Duthie,
Fl. Gangetic Plain 2 : 183, [91]: Bhandar, Fl. Indian Desert 29% f 1]3, 1978

Local name ; Bhangan.

Dichotomously branched perennials, with woody root-stock. 30-40 ¢cm high; stem und branches ash-
coloured, lerete, finely pubescent. Leaves sessile, in whorls of 4, unequal, 4-6 x 0.2-0.4 em, linear, acute,

o v P

margins revoluic and with few, spinous teetls near the base, minotely pubescent beneath, Flowers purple,
subsessile, in 2-6 cm long, hairy spikes, latier 4 to 3-together on very short peduncles. Bracts 4-farieus, co

BOTAMICAL SLRWEY OF MDA



138 BICDIVERSITY OF DESERT WATIOMNAL PARK, RAJASTHAN

2.3 x 1.2 e long, ovate. acoimdnate, spinc-tipped, denscly hairy, margins with 7-2 recurved spincs. bracteoles
2, up e 1.3 com long, linear-tanceolare, hairy, ciliate. Calyx divided up to base. 4-partite, pubescenr, outer
segments Y- 10 mm long, ovate, shortly acuminaie: fateral segments up to 7 mm long, ovate-fanceolate, acute,
Corolla 1-1.5 c¢m long, tube constricted helow the limb: lip 3-lobed, middle one larger than the laterals,
Stumens 4, didynamous; fliaments thick, dgid: anther-cells unegual, larger cell bearded. Capsules 7-% mm
long, ellipsoid, compressed, glabrous, Seeds ca 3.5 mm across, ovoid, densely covered with long, hygroscopic,
hronyrush  hairs.

Ff. & Fr. August-November.
Eeology ; Comimon, found in gravelly and cocky habitals m association with Dicoma tomentosa Cass,

Specimeny examined ; Now Meluo-ki-Basti, Monike 16589 (BRI0O), Sudasari, Monika 16685, 16750
{BSJIO); Miajlar road, Sherty 3397 (BSIO), Pundey 7837 (BSIO),

2O FUSTICIA L.

Justicia procuymbens L. Sp. PL 15, 1753; Clarke in Hook. f. FL. Brit. India 4 : 539. 1885, Rhandari,
Fl. Indian Desert 304. 1978; Pandey & Singh in Shetty & Singh, Fl. Rajasthan 2 ; 638, 1991, Raosteflaria
procuinbens (L) Nees in Wall. Pl Asiat. Rar. 3 @ 101, 1832, Rostellwduria procumbens (L) Nees in DC. Prodr.
11 - 371, 1847,

Local name : Kagner

Annual, diffuse, glabrous herbs, with many, divaricate branches somelimes rooling on lower nodes.
Leaves 2.5-3.8 = 1.2-1.5 cm, elliptic, ovare or lanceolate, subacute al both ends, soltly pubescent. Peticles
ca 1 cm long, sparsely hairy. Flowers pink to pinkish-purple, in axillary and terminal, 3-3.5 cm long spikes.
Bracts and bructeoles ca 4 x 1.3 mm, linear-lanceolate, acute, pobescent, ciliate and scarious on margins.
Calyx divided up to base; lobes 4, lanceolate or linear, subequal. with scarions and ciliate marging. Corolla
ca 6 mm leng, hairy outside; tube ays long as the limb, funmel-shaped: upper lip broadly ovate, notched above:
iower fip shortly 3-lobed. Stamens 2; fNilaments giabrous. Ovary ca 1 mm in diam., ovoid, giabrous. Capsuies
53-8 mm long, oblong, beaked, pubescenl. Secds minute, (inely tuberculate, brownish.

Fi. & Fr: August-November.
Eeology : Occasional, found in wet and shady, sandy habitats.

Specimen examined @ Miajlar, Monika 17111 (BRIO)L

Perisirophe paniculata (Forssk.) Brummitt in Kew Bull, 38 © 451, 19%3: Pandey & Singh in Shetry &
singh, Fl. Rajasthan 2 : 666, 1991, Dianthera paniculata Forssk. Fl. Aegypt.-Arah. ¥, 1775 D, bicalveulata
Eetz. in Vet. Acad. Handl. 297. . 9. 1775, Justicia bicalycwlata (Rete.) Vahl, Symb. Bot, 2 : 13, 1791,
Peristrophe bicatvewlara (Retz,) Nees in Wall, PL Asiat. Rar. 3 ; 113, 1832; Clarke in Hook. £, FI. Brit, India
4 : 554 t885; Duthie, Fl. Gangetic Plain 2 : 210, 1911; Bhandari, Fl. Indian Desert 307. 1978,

Ercel, much-branched, puberulous undershrubs, up to 1% m high, with f-angular stem and branches.
Leaves 4-8 x 2-3.5 em, ovate or ovate-lanceclate, acute to  acuminate at apex, roundcd  at base, hairy
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bothsides, marging ciltate. Petioles 7-10 mm long, puberulous. Flowers  pinkish-purple, in terminal, lax,
trichotomons panicles. Bracts 2, unequal, linear-spathulate, ciliate, acute; bracteoies like bracts but shorter
Calyx deeply divided; lobes linear or lanceotate, 3-4 mun long, acute, ciliate. Corolla 1-1.5 cm lung, throat
hairy; lower Iip spotted with dark-colowred spots. Fliaments bearded. Ovary pubescent. Capsules 5-8 mm
long, elliptic, stalked, pubsscent with glandular and simple mized hairs, Seeds ca 2 mm across. orbicular,
sparsely glandular hairy, dark brown.

M. & Fr: September — December,

Ecedoev: Occasionul, Tound in wastelands near habitations and aleng road-sides, usually formang thickets
with Amaramtfuis viridis L., Cleome viscosa L. and lang grasses,

Specimen examined © Near Kanoi, Monika 16751 (B3]10).

41. VERBENACEAE
CHASCANUM E. Muey, (nom. cons.)

Chascanum marrubifoliune Fenzl. ex Walp. Repert. 4 @ 38 1843; Raizada, Suppl. Duthic, Fl. Gangetic
Plain 212, i976; Pandey in Shetty & Singh, Fl. Rajasthan 2 : 676, 1991, Plewmstigma subrotundum Hochst,
Fi. 24 (1) : 42, 1841, nom. rud. Bovchea marrubifolia (Fene. ex Walp.) Schaver in DC. Prode. 11 ; 358, 1847;
Clarke in Hook. f. Fl. Bot. India 4 : 564, 1885; Bhandari, Fl. Indian Desert 308, 1978,

Much-branched, pubescent, perennial herbs, 20-4) cim high, with woody root-stock. Leaves 2-3.5 x
0.8-2.3 em, broadly vvate to suborbicular or elliptic, coarsely ﬂunlﬂ[c, obtuse, shortty cuncate o basc, pubcscent
on both surfaces, distinctly nerved. Petioles 1-1.8 cm long, slender, pubescent. Flowers cream-coloured, in
long, terminal, bractcate, up to 15 cn long spikes. Bracts 2-3 mm long, lingar-lanceolate, pubescent, scarious-
margined. Calyx tubular, 6-7 mm long. S-ribbed, densely pubescent; teeth 5, very short. Corolla up to 1.2 cm
long; lobes 3, rounded. Filaments glabrous. Ovary ovoid, glabrous: stigma capitate, glabrous, Fruits 2-3.5 mm
iong, I-seeded, consisting two, oblong, black, glabrous pyrencs, enclosed in the calyx-tube.

i & Fr.: September — December.

Ecolagy ; Ovcasional. found near dried waler tescrvodrs in association with {rinus lotaides L., Bergia
suffruticosa (Del) Fenzl., efc.

Specimens examined : Near Sundra, Monika 17162 (BSJIO) Tejataon, Sherry 3493 (BRIO). Monika
16678 (BSJO), Pandey 7891 (BSJO).

42. NYCTAGINACEAE

la. Flowers [-3 mm long. Anthacarps 5-ribbed, without wait-like glands. 1. Boerkavia

b, Flowers 6-8 meo long. Anthocarps 1{-ribbed, with wart-like glands. 2, Compmicarpus
b, BOERHAVIA L.

la. Plants erect. Anthocarps obpyramidal, glabrows. 2. B. erecia

b, Plants prostrate. diffuse or siraggling. Anthocarps fusiform, clavate or turbinate. glandulae papiliose. 2

2. Leaves linear-lancevlate or ellipic-lanceolate. Flowers on 2-3 ¢m long, slender pedicels. 5. B, rubicunda
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2b.  Leaves ovate or ovate-lanceolate, Flowers sessile ot subsessile. 3
Ja. Flowers strictly in axillary ¢ymes. oot exceeding the leaves. 4. B. repens
ib. Flowers in diffuse, axillary or tenninal panicles or corymbose cymes, much cxeceding the leaves 4
4y, Apthocarps murbinate to broadly clavate. 3. B. procuntheny
4h. Anthucerps fusiform. 1. B. diffusu

1. Boerhavia diffesa 1. Sp. PL 30 17533 Duthie, Bl Gangetic Plain 3 @ 2. (915, pre porte;, Bhandari,
Fl. Indian Desert 317. 1978, Pandey in Shetty & Singh, Fl. Rajusthan 2 © 713, 1991, 8. repens L. var. diffusa
{L.}) Hook. f. FL. Brit. India 4 : 709, 1883.

Local nume : Chingwari, Saiffu,

Necumbent or prostrate, glandular-pubescent, perennial herbs; stem divaricately branched, thickenad ar

nodes, sometimes pigmented with pink. Leaves opposite or subopposite, unequal at each node, 0.8-6 &
34-3.5 cm, hrr'mrllv ovate or snhorbicular, suhacnoie af apex, munded ar subcordate at bage, ondulate on
margins or entire, glabrous above, whitish scally beneath. Petioles 2-3.5 om long, slender, more or less
puberulous. Flowers dark pink, in axillary and terminal, hracieate, congested corynihose eyimes or panicles
exceeding leaves. Bracts 1-2 mm lonyg, linear-lunceclate, ylandular pubescent, acute. Perianth ¢o 3 mun lony,
viscid, glandular, Stamens 3; filaments pink; anther-lobes yellow. ’itigma capitate. Anthocarps 3-4 x 0,8-2
clathad donualy with stulbad slandinlen b

Frovifioees & bk, . o
10 GONETY WL Sl Faufioiaalr Galrs.

mlll; I.LI.JI.J.UI.I.I.J., wd h-'\.!‘, [ L
FIL. & Fr: Almost thronghouor the year,

Ecelogy - Common, found in sandy, gravelly as well as rocky habitats, usually in association with

Tribuiny ierresiriy L., e,
Specimen examined | Sudasari, Manika 16770 (B8]0,

2. Boerhavia erecta L. Sp. Pl 3. 1753, Nair in Bull. Bot. Surv. India 9 : 283, 1968; Raizada, Suppl.
Duthie, FL. Gangetic Plain 229, 1976; Pandey in Shetty & Singh, Fl. Rajasthan 2 : 714. 1991, B. punamava
Saha & Murthy in I Sci. Ind. Rescarch 21 C ; 249-33, 1962,

Erect or suberect, perennial herbs, stem and branches red-pigmented, slightly pubescent when young,
nbbed. Leaves 2-4 x 1.2-3.5 cm, ovate, ovate-oblong or ovate-lanceolate, acute to acnminate at apex, subrounded
at base, whitish bapeath, more or lesg entire, Flowers pale-pink. in lax, leady, bracteate, cymose panicles.

Anthocarps 4-3 mum long, obpyramidal, truncate ar apex, tapering at basc, grooved, clothed with raphids,
Fl. & Fr: Iuly — October.

Foodogy o Rare, found in sandy as well as gravelly habitats in association with grasses like Arfstida

EM&LEH‘LIUHIJ L. L.-ﬂﬂ:l‘..,f!-i'u..'h fJIJ'!-l'JfH-.‘n I‘U.]iu Jeic, "JUI:IIE'I..I!!HL"! !.i}III!‘:- iL 5 AW LUHHHUIIIL}' I.L I'\ IH:IIIE IE!_H_}HDU. Illbl_

tiime from exweme desertic condilions,
Specimen examined : Miajlar, Monika 16798 (BSJO).

3. Boerhavia procumbens Banks ex Roxb, FlL Ind. 1 ; 148, 1820; Pandey in Shetty & Singh, FL
Rajasthan 2 : 714, 1991, B. repens L. var. prociambens (Banks ex Roxb.) Hoole. 1. FL. Brit. India 4 : 708, 1485,
8. eoccinea rensy Stewart, Ann. Cat, Vasc, Pl W, Pakistan & Kashmar 233, 1972, non Mill. | 768,
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Praxtrate or decumbent, nFan_mg_] herhs; stem and branches nnl‘wrulmn nmnwmﬁr] with ﬂm'lc terete,
Leaves olten uneyual, 1.5-2.5 x 0.2-1.5 cm, ovale-oblong to huhLDl’ddtﬁ, entire to repand. nhtu.*;f: at apex,
glabrious, preen above, whitish beneath. Flowers pink or pale-pinkish, in diffuse, terminal panicles. Stamens

2-3, exserted. Anthocarps ca 3 mm long, webinate or broadly clavate, strongly 5-nibbed. glandular-papillose.

Leology : Common. tound in sandy plains, parliculurly near habitations and along the roads in association
with Corchorus depressus (1.} Vicary, Tribudus spp., etc, It is being reported first time from exireme desertic
condibons.

Specimen examined © Near Benisivala, Monde 16700 (BSI().

4. Boerhavia repens L. 5p. PL 3. 1753; Hook. £ FlI. Brit. India 4 : 709, 1883, excl. var. diffuso &
procumbeny, Pandey in Shetty & Singh, Pl Rajusthan 2 0 714, 1991, B diffise Duthie, F1. Gangetic Plain
30 2019135, pre perrte, qon L. 1753

Percanial, prosirate, diffuse or strapgling herbs, with woody root-stock: stem and branches puberuions,
pigmented with pink. Leaves uncgual at cach node, 1-3.5 x 0.2-3 cm, ovale-oblong, while on lower surlace,
puberuloos, Flowers puk or pinkish-maove, in shert, axillary, bracteae. pedunculate eymcs not excecding the
leaves, Anthocarps 2.53-3.5% mm long. turbinare to broadly clavate. S-ribbed, slandular-papillose.

Fi. & Fr: Almost throughout the year.

Leofogy © Rare, found in sandy and gravelly wasiclands in association with Amaramhus spp. and

Healin rrn!rn M Sp

Specimens exomined ;| Bandera, Monika 10530, 17133 (BSIOY, Sam, Manika 16356 {BSJO).
3. Boerhavig rubicunda Steud, Nom, Bol ed. 201 0 213, 1840, Naxir in Nasir & Ali, FlL W. Pak.

115 -7 F# T AL 1077 Pandayr in Shetty B Sineh Rl Raoinothan D - 'T'l: 1001 B ofnnna
[ A P O I CE e L LV Vi mAjastaat

Mhan (3T
Ll wribeiry Lx i E L. - . . o ERELONS \_,uuj.a_'p Hii

Pradr, 13 (2) = 453, 182%; Hook. f. F1, Brit. India 4 : 710, 1885, Bhandari, Fl. Indian Desert 317, 1978,

Erect or diffuse, perennial, glabrous or puberulous herbs or undershrobs. 40-50 ¢m high, with woody
root-stock. Leaves 2-4.8 x (13-1.3 cmy, linear-lancenlate to elliptic-lanceolate, tleshy, mucronate at apex,
narrowed at base, undulate or entirg, whitish nigose beneath. Petioles 2-4 mm long, glabrous. Flowers pale
pink to pinkish-purple, in lax, dichotomously branched, weeminal panicles up 1 25 em long, Perianth 3-4 mm
long, campanulate, rnbbed. Stamens 2; anthers dumb-bell-shaped. Ovary ovoid, glabroos; stigma capitate,
glabrous. Anthocarps 2-4 mm long. oblong-clavate, 5-ribbed. comspicuously puberulous in furrows,

Fi. & Fr: August-Febrnary,
Ecadogy © Rare, found in sandy plaing av well as sometimes on sand-dunes.

Specimens examined : Near Kanoi, Monika 16559 (BSIOY; Along Miajlar road, Monika 17146 (BSIO).

2, COMMICARPLS  Siandl,

Commicarpus verficitlatys (Poir) Standl. in Contrib. US. Nat. Herb. |8 : 101. 1916; Bhandari, Fl.
Indian Descrt 318, 1978: Pandey in Sheuy & Singh, FL. Rajasthan 2 : 715, 1991, Boerhavia verticifiuta Poir,
in Lam. Encycl. 5 ;0 56, 1804; Hook. [ F1. Brit. Tndia 4 7100 1885 Duthie, FL Gangetic Plain 3 0 3. 1915,
B. steflata Wight, Toon. 3 (2) @ 6. 1 873, 1844-45, non Hoj. 1842,
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Decumbent or straggling, perennial undershrubs; stem and branches glabrous, strizted, more or less
swollen at nodes, preyish, Leaves equal ai each node, parcd, 3-4.5 1 3-4 cm, oblong or breadiy ovae w
.‘:i_l,li'_x}r'bicl,.l..ifﬂ [_}h‘l._l:lﬁt:‘ ACuic or reipse i d.}__JL-K I'UUHLLDLI LUI'LIHI.’.‘: or rmrn:wr:u at ﬂﬂ.“vl‘:, Illdlblﬂ‘_& EﬂiIIC., HIIII,.ll'J.I.E
or repand, glabrous or covered with white raphids beneath. Flowers bright pink. .in 3 to 7-flowcered, axillary,
bracteate, pedunculate umbcels; pedicels up 1o 1 em long, slender, glabrous, Bracteeles 2-3 mm long, leaf-like,
oblong. acute, deciduous. Perianth 6-7 mm long, campanulate, with white raphids, petaloid. Stamens 2-3,
very stighily exsented; anthers dumb-bell-shaped. Anthocarp 6-7 mm long, clavate or turhinale, with 4-5,
large, glohose glands ac the crown.

Flo& Fr: Auyust — March,
Frology @ RBare, found in sandy habirats,
Specimen examined @ Along Miajlar road, Sherry 3401 (BSIO)L

43. AMARANTHACEAE

la. Leaves alternate, fascicled or opposite and alternate mixed, never all opposite or clustered. 2
Ib. Leaves opposite or clustered only. 5
2a. Fruits 2 o many-seeded. 5. Celosia
2b. Truits |-seeded. 3
Ja. Peevdo-staminodes present between the stameos or fornuing hypegynous cup, 2. Aerva
ib. Pseudo-staminodes absent. 4
4a. Flowers voisexual. d. Amaranthis
4b. Flowers bisexual. 6. Digern
5a. Flowers m axillary, head-like spikes. Anthers 1-celled. 3. Alternanthera
b Flowers in elongated, axillary or terminal spikes. Anthers 2-celled. 6
fa,  Peendo-staminades present, Fertile flowers not subtended by sterile flowers; flowers deflexed. 1. Achyranthes
Bb, TPsendo-staminodes absent. Fertile flowers subtended by sterile flowers, bearing accrescent hooked spines. forming

burr in fruit, flowers not deflexad. 7. Pupalia

1. ACHYRANTHEN |

Achvranthes aspera L. Sp. Pl 204, 1753; Hook. [ FL. Bot. India 4 ; 730, 1885; Duthie, Fl. Gangetic
Plain 3 : 18, 1915; Bhandari, Fl. Indian Desert 319. 1978; Parmar in Shetty & Singh, Fl Rajasthan 2 : 78,

1991,
Local name : Aardhi-jhare.

Erect, annual herbs, up to | m high, usually branched from near the base; stem quadrangular, more or
less densely hairy. Leaves opposite, 3-B x 1.2-4.5 cm, elliptic to ovate or nhovate, acute to acuminake or
rounded at apex, obtuse ar bage, thQr‘FIlI heneath, Pf"t!(‘ilf‘i I B-25¢cm ln:mg_ Flowers gr@enigh.whﬂ" deflaxod,

n termtnal or axillary, peduncuiﬂte 7-30 em long spikes. Bracts and bracteoles subequal, 2-3.5 mm long,
m‘ale, acuminate, spinescent, membranous. Perianth-lobes 4-5 mm long, subequal, obscurely 3-nerved,
membranous-margined. Stamens 5, united at base forming a short tube; pseudo-staminodes lacerate, Qvary
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obovoid, styie 1, filiform: stigmas 2, capitate. Uitricies §.5-2.5 mm iong, oblong-cyiindric. truncate at apex,
rovnded at base. Sceds subeylindric, smooth, ca 1.2 mm long, tncate at apex, dark brown,

Fi. & Fr. August — December.

Eeolagy ¢ Comrmon, found in waslelands near habitations and in Tallow fields in association with
Cleome viscosa L., Hellotropium spp.. etc,

Crarrmon sramiaoard + Tl
cErlddreidd DAdierriiid e o VARG

lar, Monika 17114 (BSJO).

AFE Lo RRF

Meores © Two varieties viz, var perpliveistachya (Wall, ex Mog)y Hook. . and var. arhentea (Thw)
Hook. I hitve been descobed besides antonym. Our specimen comes closc o van perphyrisfachya (Wall, ex
Moq.) Hook. f. However, this complex needs detailed studies, as the morphological characlers used 1w
distingoish these taxa are not good enough for varetal rank.

2. AFRVA Forssk, (romt. cons )

Aerva jovarnica (Burm. 1) Juss. ex Schull, in Ann. Mus, Hist, Nat Pac 11 0 B3 1808 & Syst Veg, ed.
15, 5 1 565, 1819 Hook. f. F1. Brit. India 4 : 727, 1B¥5: Parmar in Shetty & Singh, F1. Rajasthan 2 @ 721,
1991, fresine javanica Burm. . FL Ind. 212, ( 65, [ 2. 1768, L persica Burm. [ 4o 21200 65 [ 1. 1768,
Aervg tomentosg Forssk. Pl Aegypt-Arab. 122, 170, 1775, Duthie, Fl. Gangetic Plain 3 : 15 1915
A, persica (Burm. £ Mernll in Philip. 1. Sci. 19 : 348, 1921; Bhandari. Fl. Indian Doscre 320, 1975,

name : Bl

Erect, much-branched, hoary-tomentose, perennial undershrubs, up to 1 m high. Leaves alternate, 5-12
x [-2.5 cm, lingar-oblong to ablong-spathulate, subacute at apex, narvowed at base. hairy on both surfaces,
sessile. Flowers dull white, sessile, unisexual, in lincar-cylindric, densely woolly spikes amanged in terminal,
leatless panicles. Bracieoles broadly ovate, acute, white. hyaline. Male peniunth-lobes 5, ellipticoblong,
subobtuse, woolly on outer surface. Pistillode ovoid, shortly stipitate, with short style and minutely bifid
stigma. Female perianth-lobes 2-2.5 mm long, oblong, subacute, apiculate. Stigmas 2, bilid, equalling the
style. Litricles orbicular-ovoid or rounded. Seeds rounded. dark brown (Pate-17/3).

FL & Fr: July — January.

Eredogy ¢ Very common and abundant in sandy habitats from plains to dunes. Sometimes lorms it's
pure comnuinitics on the dunes and plays vital role in soil binding throwgh underground root-system and
stolons.

Specimens examined : Near Khuri, Monika 16501 (BSJO). Sakaro-ki-Basti, Monika 16583 (BSIO):
Mathuo-ki-basti, Menfka 16738 (BSIOY, Sam. Shern 3485 (BSIO).

3. ALTERNANTHERA Forssk.

Alternanthera xesxifiv (L) R. Br. cx DC. Cat. Pl o, Bot, Monsp. 4 0 77, 1813; Hook. . FL Bric.
India 4 : 731. 1885; Duthie, Fl. Gangetic Plain 3 : 20, 1915; Bhandari, F1. [ndian Desert 322, 197%; Pannar
in Shetty & Singh, Fl. Rajasthan 2 : 725. 1991, Gomplrena sessitis 1. Sp. PL 225, |753. Hecebrum sessile
{L} L. Sp. PL cd. 2. 300, 1762, Alrernamthery triandra Lam. Encycl 12 95 {783
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Annual or perennial, prosteate or decombent herbs, stem glabrous, terete, rooting at lower nodes.
leaves 2-3.3 x 0.3-1.3 om or more, linear-lanceolate to finear-oblong or eiliplic-obovate, obluse, cuneare at
hase, entire or ohscurely denticelate, somewhat fleshy, glabrous or thinly pilose on nerves. Petioles 2-8.5 mun
long. Flowers white, in axillury, sessile. oblong or subgivhose heads. Bracts and bracieoles deitoid-ovate,
glabrous, mucronate, scarious. Tepals 2-2.% min long, ovate-cllipric. scariovs. shottly acuminatg, 1-nerved,
sparscly hairy on the back. Filaments 5, only 3 with authers, connaie at base forming a whbe. pseudo-
staminodes subnlate-filiform, Ovary obovoid, glabroos; style 10 stigma minee, copitace. Uiricles 1.53- 1.8 nm
lomyg, obcordate, dark brown, glabrous. Seeds shining, discoid, faindy redculae, cq | mmoin dam., reddish-
brown,

Fi. & Fr. Almost throughout the year,

Feology ;. Common. found in cultivated ficlds as a2 weed and on the margins of water bodies.

Specimen examined  Mear Bundra, Monila 17168 (B310O),

4, AMAKRANTHUSY L

la.  Plans monoecious. 2
th,  Plants diecious Y A palmer
24, Bravwoles cguallime or excecding the wepals. Capsoles circumseissile. 3
2b. Bructeoles shorter than the repals. Capsules imdehiscent or iregularly muptoring. 4
Ja. Perianth-sepments longer than the capsules. d. 4. tricolor
3b. Peranth-segments shorter than the capsules, 1. 4. graecizans
4a. Capsules rugulose or smooth, with z blunt apex, distinctly excesding perianth. 1 A Bvidus
4h. Capsules very stwongly corragated, with an acute apex, scarcely exceeding perianth. 5. A, virgdis

l. Amaranthus graecizans L. Sp. PL. 990, 1753; Parmar in Shetty & Singh, Fi. Rajasthan 2 : 726. 1991,
A. angustifolis Lam, Encycl, | 0 115, 1783, nom. iflegir. A, blitum L. var, graecizans (L) Moy, in DC. Prodr.
13 {2y : 263, 1849, A. pofvgamus L. var. angustifolia (Lam.} Hook. [. Fl. Bat. India 4 : 721, 1883,

Ereci, annual herbs; siem siviaie, siople o branched, glalwous o wiile Tew miofticeliefar haims, Leaves
2-3.5 % 0.8-2.5 cm, broadly thomboid-cvate, retuse at 1ip, tarmowed at base. Petiodes e to 3.5 e long, terete,
glabrous. Flowers in axillary, sessile, cymose clusters, male and female intermiaed, Bracts and bracteoles
narrowly launceolatz-oblong, awned, membranous. Perianth-segments 3, v 2 mm Jong, ovale-oblong, shonly
mucronaie, membranons, Sigmas 3. Unicles ovoid o subglobose, rugose, nanowed ai apex, exceeding the
perianth. Seeds ce 1.5 mm o diam., compressed, faintly reticalate, shining black.

FL & Fr: July — December.

Frodogy ; Occasional, found in sandy plaing, particuiariy near habitations among thickers of Amarantiuy
Spp..  Cleome viscasa L., Heliorroptim spp., eIC,

Specimens examined * Near Mathuo-Ki-Basti, Monika 16591 (BSJOY, Sam, Montke 16719 (BS1O):
Mangaliya-ki-dhani, Menika 17120 (BSION.

2. Amaranthus Uvidus L. Sp. PL 990, [733; Parmar in Shetly & Singh, FL Kajasthan 2 ;0 728, 1991,
A, Bimm 1. Sp. Bl 990, 1753, nom. confuswm; Hook. 1. Fl Bril. India 4 @ 721, 1885, excl. var sylvestris;
IButhie, L. Gangetic Plain 3 1 13 1915, A, oleraceds L 5p, PLoed. 20 1403 1763,
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Annual, crect, ascending or prostrate herbs, stem angular, vellowish-green, almost gtabrous, Leaves 3-
8 x 0.3-55 cm, elliptic-ovate of thomboid-ovate, broad and always cmarginate-moctonulaie at apex, cuncate
at hasg, Petioles 2-4 cm long, terete. Flowers gregnish-white, int 8lender (o stout, terminal spikes and axillary,
cymose clusters or panicles vp to 7 ¢m lang, Ureicles ca 2 nun leng, subrotund to shortly pyriform, compressed,
wrinkled on drying, exceeding the perianmh. Seeds rounded, compressed, shining, brownish-black, glabrous.

FE & Fr. July — May.

Ecology: Rare, found in sandy to pravelly wastelands in association with Amaranthus graecizans L.,
Cleoine scaposa DC., elo.

Specimen examined © Near Sam, Monika 16521 (BSJO).
3. Amaranthuy palmeri Wals, in Proc. Am

Rajasthan 2 ; 728, 1991,

cad, 12 0 274, 1877, Panmar in Shony & Sinrh, Fl

Erect, annual herbs; stemn pale green, sulcate, angular, nearly glabrous. Leaves 4-6.5 e long, ovale or
rhombaoid to lanceclate. obtuse, prominently nerved. Flowers in terminal or often in small axillary spikes.
Bracteoles ca 7 mm long, spine-tipped. 2 tmes a8 long as tepals, rigid in pistillate flowers, shorter and
weaker in staminatc ones, Staminate flowers with 5. oblong, acute-mucronate. ca 3 mm long tepals and 5
stamens. Pislillale {lowers with tepals as lene as or lomrer than capsules, oblong to obovate, whitish-green.
Capsules dehiscent, subglobular, 2-beaked, rugose at top. Seeds ¢ [ mm in diam,, shining, dark brown.

Ft. & Fr: September — November.

Ecofogy © Rare, found i gravelly habitats i association with Cleome scaposa DU, Helfotropium
spp., Cle.

Specimens examined : Near Bidna, Monika 16633 (BSJO), Near Sundra, Monika 17159 (BSJO),
4. Amaranthus fricelor L. 5p. BL 989, 1753; Parmar in Sheny & Singh, Fl. Rajasthan 2 ;0 730, 1991,

A, tristis L. Sp. Pl 989, 1753, A. mangosranus L. Cent. Pi. 1 1 32, 1735, Hook. f. Fl. Brit. ]ndla 4. 720,
1885, A, pelygamuy L. Cent. PL L 32, 17535, non Hook. T. T8X3; Duthig, Pl Gangetic Plain 3 . 12, 19135,
A gangeticus L. Syst. Nat. gd. 100 1268, 1759, Hook. I Lo 4 0 719, 1885 Duthie, Leo 3 0 12, 19135, incl

Var, Fristis.

Local name: Jarpfi-chuni

A iminrnr]l maniad s s Aiiin Tl i mgeisen sinaznale e cddbiae ] aTevrewn b selo b PR ...'..... with crisied
AL, CRACL UL ekl W E TG Doy, SUCLLE TEIUCTI- DI TR, aiLiieal ElﬂUI-UU‘! T '!JJF'- E ¥ laly l l (Y LR =N
T oo i L S L 5 T - L N § N T Tt Lla wlhracehtd —arcdo | PR e . [ .
lldll‘s LLEAVER IU[ g {_}L‘:l.llll i, £-100.3 X ULG-L08F CITL "l't‘l.l]-:ll.JlL- CNOMIOIQ-OVEIE OF UIUII.U].}" ’L'lllpllL llJ TAnCeEnae-

oblong, subacute or emarpinate at apex, slightly cuneate at basc. Flowers green or crimson, in globose,
axillary ctusters and in terminal interrupted spikes. Bracts and bructeoles deltoid-ovate. Tepals elliptic-obiong,
long awned. Utricles oveid-ureeolate, membranous. Sceds eg | mm o diam,, lenticular, fainty reticulate,
shining hlack, glabrous.

FI. & Fr: March - Oclober,
Ecolagy ; Occastonal, found in wastelands, particultarly near villages in humus rich suils.

Specimen examined © Near Bandera, Monika 16648 (B5)O),
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8. Amaranthus viridis L. Sp. Pl ed. 2. 1405, 1763; Hook. f. Fl. Bnt. India 4 @ 720 18R5; Duthig, Fl.
Gangetic Ptain 3 : 13, 1915; Bhandari, FL. Indian Desert 324, 1978; Parmar in Shery & Singh, Fl. Rajasthan
20 7311991, A, grucilis Desf. Tabl. Ecole Bot, 43, 1804,

Local name: Jungli-chesali.

Annual, erect or ascending herbs, 20-60 cm high, stem terete, much-branched, thinly pubescent when
young. glabrous at age. Leaves 3-8 x 1.3-4.5 cm, deltoid-ovate to rhomboid-evare, obfuse and cmarginalce at
apex, cuneate at base, glabrous or slightly pubescent on nerves. Petioles -7 cm fong.  Flowers green. in
slender, axillary or terminal, simple or hranched spikes. Bracts and bracieoles lanceolate-ovate, mucronate.
Male perianth-segments 3, linear-oblong, with whire membranous marging and green median cegion, convex
dorsally. shortly muctonate, glabrous. Female peniunih-segments namowly oblong-spathulate. Ovary oblong;
stigrmas 3, on conical top of the ovary. Utricles subelobose, slightly exceeding the perianth, mgose, indetuscent,
falling off with perianth, beaked. Seeds ca 'omm in diam., counded. more or less compressed. with blunt
marging, dark brown, shininge.

FlL & Fr.: March - October,

Erology : Common, found as 2 weed in cultivated fields and in wastelands near habitations, forming
associaions with Cenchrus setigerns Vahl, Cleome gynandra L., C viscosa L., Amaranthus spp., Heliotropium

cir £t
o s L

Specimens examined @ Near Bidna, Maonika 16632 {BSI0); Near Tejaraon tank, Pandey T894 (BRIOH.

8. CELONA L.

Celosia argentea L. Sp. PL 205, 1'753; Hook. [. Fl. Brit. India 4 ; 714, [885; Duthic, I'l. Gangctic
Plain 3 : 7. 1915; Bhandari, FlL Indian Besert 325, 1978; Purmar in Shetty & Singh, Fl. Rajasthan 2 ; 731,
199},

1 amal moamaa o Erpleanr
LAAcEl AN o Fuatiuddri,

Erect, annual herbs, up to 1 m high; siem simple or branched, glabrous, tibbed. Leaves aliernate, 4-
15 x 0.5-4.6 cm, ovate-elliptic to linear-lanceclate, acuts or acuminate at apex, slightly narrowed at base.
Petiotes 1-2.8 cm long, slender. Flowers white with pink tip, in pedunculate, cylindiie, wiminal, 4-15 cm long
spikes. Bracts and bracteoles subequal, ovate-oblong or deltoid, vpper ones fanceolate, mucronate, 1-nerved,
persistent. Tepals 6-9 mm long, ovate, concave, mucronate. Stamens 5, 3-5 mm long, united at base forming
a 1-1.5 mm long cup; pseudo-staminodes triangular, minute: anthers oblong. Ovary ellipsoid; style 1, 4-5 mm
long, exceeding the perianth; stigmas 2. Utricles 3-3.% mm long, obovoid, with rounded apex to plobular,
shorter than perianth. Seeds co 1.2 mm in dtam.. reddish-brown, shining,

FL. & Fr.: August — November.

Ecolngy : Common, found as a rainy season weed in cultivated ficlds with Pulicaria spp., Altermanther

Sl B . Awr MALiy wiwa

Specimen examined : Wear Sundra, Monika 17170 (BSJO).
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o, IHGERA Forssk.

Digera muricata (1.3 Mart. Beitr. Amar. 77 a0 20 1825 & Now. Aet Phys Maed, Acad. Oaes. Tenp.-

Clarod. Nat. Cur 13 (13 - 285, 1826; Rhamedan, Fl. Indian Deserr 326, 1978; Parmoar in Sheny & Singh, FL

Rajasthan 7 - 732 1991 Achyranthes mmricara 1o Sp. Pioed. 20 295 1782 Digern grvensis Forssk. Bl
ABLYPE - ﬁmb. 65, 1775, Hook f. FL Rt India 4 © 717, 188%; Duthie, Fl. Gangetic Plain 3 % 1915

Local name : Lofaru,

Crect, annual herbs, 30-60 cm high; branches spreading, glabrous or pubescent when young. Leaves 2-
T x 0.8-6 cm, elliptic or ovate, subacute or rounded at apex, rounded at base, sometimes with reddish margins,

rlahenaic atinlas T 5 4 cmy lono, tersta alahriwe or tlll'l'l'l'ﬂ'lr nuhaorant I'-'Tnu.'nﬂ nink i ovillare lay racamac
ElaDrous, Fetloies 1, Sl JONE, Terele, SIADrUs OF siigh by 1.Juuv.lwlu-'!ll PIDE, 0 GXLIANY, 18X FAcemes

long. Bracts deltod-lanceolate or ovate, ar,urmnate. scarious-margined. persistent, each subtending

IR
artly nedunoalate martial inflorescanca of 3 'ﬂnu rare  of which the canitral flowwar e fartila and latarale
S poaunoals, pariiil INDOreLRcencd O Velg, Of WnCh e Centran Ivoseel 18 feftlie ang 1aterals

sterile and a .dpressed agamst the femle flowver. Perianth-lobes 5; outer 2 lobes 3-3.5 mm ]ong, concave, 3 to

virn Lo chiomiao 7 mn“ﬂrnﬂ TTericndae 20 K e i diam  orwnvenc oo n]n'l-'u'\.cn 13} Hrn] T writh
T oong, SUSMAS &, FeCUrved. CINeies S-200 ML LD GLAIOE, SOmprossed. fioonss, Maniomials, Wil

persisient style base. Seeds yellowish brown, minute, subglobose,
Fi. & Fr.: Auvgust — November,
Evcfogy » Common, found as a weed in cultivated fields or sometimes in wastelands.

Specimens examined : Near Sam, Monika 16546 (BSIO); Sam, Maonika 16712 (BSIO),

T PUPALLA Juss. (nom. cons )

Pupalia fappacea (L. Juss. var. veluting (Mog.) Hook, [ FL Briw India 4 ; 724, 1885; Parmar in Shetty
& Singh, Fl. Rgjasthan 2 : 735, 1991, Aervae vefuting Moq. in DC. Prodr, 13 (2} 301, 1849, Pupalia luppacea
auct. pfur, non (L) Juss. 1803; seasw Moy, Le 13 (2) 0 3310 1849,

Erect, densely villous, woody herbs, up (0 | m high, Leaves 3-4 x 1-2.5 o, shorily petivled, nearly
orbteular, shortly acuminate, wmentose, slighily succwlent. Petioles ca 2 o long, hairy. Flowers in sessile
clusters, home in iax, peduncoiate, terminal, cylindncal, 6-7 cin long spikes. Bracieoles of bisexual fowers
vordate-ovare, mucronate; owter bracts of the clusters very browd, membranous, with yellow awns; sterile
bracts with prominent, exsencd, rigid, hooked tips. Filaments 5, united at base. Uhricles ¢a 2 mm long,
reddish-brown, eliipsoid, membranous. Seeds compressed, oblong-eliipsoid, with subttuncare ends, brown.

FL & Fr: Angnst — November

Ecolopy | Very rare, found in gravelly habiiats in association with Faponie spp. Cleome scaposag
DC., e

Specimens examined @ Alomyg Minjlar road, Monika 16672 (B510); Alote Miwjlar-Sundra voad, Maonika
17156 (B30,

44, CHENOPODIACEAE

I -4 T T Tila iemimtaal phmmen T oaeneone ahonnt Tinbeva enirs]. A lbomnan wheant 1 Halonwulan
- SFATRIGEA, WL JOITCd SCHT, LABVES URSaRfriR. SRRl pasd Spiilods SRIRARiaiRedl i it Wk TEHRLA FERLATE
Ib. Aonual berbs, stem nol jomted. Leaves well developed. Embryo unmuolar. Albumen present. 1. Chenopodinm
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l. CHENGFOINUM L.

Chenapodivm album L. Sp. PL 219, 1753; Hook. f. T, Brit, India 3 : 3. 1886; Duthie, Fl. Gangetic
Plain 3 : 22. 1915 Bhandari. Fi. Indian Desert 328. 1978; Parmar in Shetty & Singh. Fi. Rajasthan 2 737.
1991,

Loeal name @ Bathuo,

Annual, erect or decumnbent, much-branched herbs, stemn anguolar, ribbed, densely clothed with whiie
powdery vesicles, Leaves variable n size and shape, 1.5-10 x (0.3-4.5 cm, ovatethomboid. oblong-lanceolate
ot glliptic-lanceolate, obtuse or acute, cuneate at base, lower slightly toothed or serepularty lobulate on
margins, npper entire and smaller. Petioles 1-5 mum long, pubesceni, Flowers pale green, bisexual, in clusters
home in lax, paniculate, ebracteate spikes. Perianth-lobes 1.5-2 mm long, distinctly connare at base, concave.
Starnens slightdy exserted. Ovary depressed-plobose; stigmas 2, short. Utricles depressed-globose, thinly
papillose, enciosed by petrianth. Seeds lenticular or orbicular, shining, smoath, brownish-biack.

FI. & Fr. Ociober — Febmary,

Eeology : Common, found as a weed in moist sandy places during winters and in cultivaled figlds.

""" L

Specimen excomined @ Sam, Menika 17172 (BSI),

2 HALOXYLON Bunge

Haloxylon salicornicum (Mog.) Bunge in Boiss. Fl. Orient. 4 : 949, 18749 Hook. [ Fl. Brit. India
5 : 16. 1886; Bhandari, FL. Indian Desert 330, 1978, Parmar in Shetty & Singh, Fl. Rajasthan 2 0 739 1991,
Caroxvion seficomicim Mog. in DC, Prodr, 13 (2) @ 174, 1849

T ronl peswan o Fooanss
LAl Hhdllie o LAENLDS,

Erect, much-branched, leatless, perenmal shrubs, 0.8-1.2 m high, woody at base; slem and branches
pale yellow, jointed; joints produced into 2, long triangular pomnts which take the place of leaves and are
woolly within. Flowers in erect spikes. Bracteoles ovaie, with woolly axils. Pertanth-scgments in tlower ca
2 mm long, transversely winged, wings 2.5 mm long. orbicular-obovate, veined. membranous. Seeds horizontal,
flattened, orbicular.

FI & Fr: August — October.
Ecotogy ;. Occasional, found in rather saline habitats forming it's own patches.

Specimen examined : Near Sam, Monike 16752 {RSH0).

45, POLYGONACEAE

la.  Annual, prostrate or ereet herbs, with distinet, persistent leaves, Samens 6-8. Seyles 2-3, 2. Polygonum

Ib. Perenmial. rigid, much-branched shrobs, lealless or with short-lived small leaves, Stamens more than 10,
Styles 4. 1. Calligonum
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. CALLIGONUM L.

Calligonum polvgonaides 1. Sp. Pl 530, 1753, Hook. t, Tl Brit. India § . 22, 1886; Duihie, FL
Gangetic Plain 3 © 42, 1915; Bhandun, Fl. Indian Desert 331, 1978; Parmur in Shetty & Singh, Fl. Rajasthan
20745 199]

Local name : Phog,

Perennial, rigid, much-branched shrubs; branches pale green, terete, glabrous: internedes 3-4 cm long.
Leaves, when prescar, alternate, linear-oblong or subulate. obruse ar apex, soon caducous. Stipules short,
membranous, cup-shaped, obliquely truncale, produce upwirds at one side. Flowers pinkish, 53-7 fasciculate
in the axils of ochreae; pedicels ca 2.5 mm long. terete. Bracteoles membranous, ovate. acute, Pedanth ca
3 mm long: scpments obovate. cuncate, obtuse, Stamens mote  than 10, Ovary tuberculate; siyles 45 stigmas
capitate. Frints 6-5  mm long {excluding bnstles), oblong, densely clothed with reddish-brown bristles,
dilated af base. Seeds oblong, black, shining, smooth (Fig.-20; Plate-191).

FiL & Fro Apnl — May.

teodegy - Commuon, found in sandy plains as well as on stabilized and semi-stabilized sand-dunes,
mostly forming pure communities,

Specimen examined © Near Bandera, Montka 16528 (BS10).

b 3] r T r - kY
L, FUALICTLAVL 1. LA, OIS, )

Polygonum plebeium R. Br. var. indica {Heyne ex Rothy Hook. . FL. Brit. India 5 @ 28, 1886, Duthie,
Fl. Gangetic Plain 3 : 33. 1915, Bhandari, Fl. Indian Descer 333, 1978; Parmar in Sheuy & Singh, FL
Rajasthan 2 : 732, 1991, P indicwn Heyne ex Roth, Nov. PL Sp. 208, 1821

Diftusely branched. prostrate herbs, with a woody root-stock; branches angled, spreading all round
from the base; intermodes short. Leaves sessile, 6-15 x 2-3 mm, linear, oblong or obovate-oblong, flat,
apiculate at apex. Stipules ¢ 2 mm long, hyaline, fimbriate to the middle. Flowers pink. in axillary fascicles
of 3-6; pedicels up to 2 mm long, shorter than or cqual to the peranth, jointed just below the perianth.
Perianth-lobes 5, cu 2 x 0.8 mm, oblong, free nearly to the buse, ohmse, two ouler lepals acute. Stamens 6-
8, flaments dilated near the base. Ovary 3-goncus, glabrous; styles 3, connate at basc; stigmas capitate.
Nutlets ¢ 1.5 mm long, trigonous, acute at both ends, black, shining.

Fl. & Fr: September — January.

Eeolagy : Common, found in moist pluces, particnlarly on the margins of water reservoirs in association
with Gisekie pharnaceoides L. e1c.

Spectinen examined @ Near Bandera, Meonika 16649 (BSIO)

46, ARISTOLOCHIACEAE

Aristelochia bractealata Lam, Fncyel. Meth. Bot, 1 : 238, 1783; Bhandari, Fl. Indian Tiesert 334, 1978;
Parmar in Shetty & Singh, Fl. Rajasthan 2 : 756, 1991, A, sempervirens Forssk. Fl. Acgypl-Arab. 156. 1775,
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non L. 17533, A, Aracteate Relz. Obs. Bot. 5 ¢ 29, 1788; Hook. f. F1. Brit. India 5 : 75, 1886; Duthie, Fl.
Cangetic Plain 3 : 44, 1913,

Local name @ Hukkabel.

Prostrate or suberect, perennial, glabrous berbs; stem and branches glabrous, angular, striate, sulcate
when dry. Leaves 25-8.3 x 2.5-8 om, broadly ovare or romifonn, cordate al base with wide shallow sinus,
obtuse ar apex, crenuvlate, undulate or entire. reticulately veined, glabrous on both sorfaces. Peticles 1.5-3.5
cm fong. terete, Flowers dark purple, solitary, axillary; pedicels 6-25 mm long. Bracts sessile, leafy, subreniform
al the hase of pedicels. Periunth 2-5 ¢m long, with green, subglobose base, cylindrical rube and mowth
itumpet-shaped; p linear, as long as tube, reticulately veined, glandular hairy within, slightly shorter than
tabe, dark purple. Capsules cir 1.5 om long, ellipsoid-obhlong, glabrous, ribbed. Seeds 5-6 mm long, nearly
as much broad. deltoid with a slightly cordate base, compressed, rugose black on onc side, 2-lobed and
whitish on the other side,

L & Fr: September — February,

Ecolegy - Occasional, found in the fences around the cultivated ficlds in association with some climbers
like Melothria maderasparana (1) Cogn., ete,

47, EUPHORBIACEAE

la. Flowers naked, amanged in cyathiy, Sap milky, 1. Euphorbia
Ik, Flowers with perianth, not arranged in cyathia. Sap not milky. 2. Phyllanthus

1. EUPHOREIA L.

‘a. Dembrodd shrubs; stem fleshy, armed with spines, 1. E. cadiecifolia
lie. Erect or prostrate herbs: stem not {Teshy, unarmed. 2
2a. Erect or ascending herbs. Leaves more than 1 cm long. 5. E. hina
2b. Prosirate berbs. Leaves less than 1 om Jong, 3
Ja. [lants plabrous, Capsules glabrous, 2. E. clarkeana
3b. Plants hairy. Capsnles pubescent. 4
4. lLeaves glabrous above, pubescent beneath. d. E. pronulata var. glabrata
4b. Leaves pubescent on both surfaces. 3. E. granulote var. grensloto

|. Euphorbia caducifolia Haines in Indian For, 40 : 134, 1914 & Bot. Bihar & Omissa 2 ; 143, 1921;
Fischer in Kew Bull. 1925 : 341, 1925, Bhandad. Fl. Indian Desert 339, 1978; Parmar in Sheuy & Singh,
FL. Rajasthan 2 : 775, 19491, £ nperiifofia auct. plur., non L. 1733, nec. Roxb. 1832

Locgl name ;| Daada-thor

Perennial, glabrous, fleshy, dendroid shrubs, up to 2 m high; branches many from the base. crect, 3-
f o i Aiaen calimdvical  with dierant eeeall nonoconfliiant vharclae aanh Biharcda with a2 hlasl anasla
FORll B AL, W VLGN ed], WLILIT WO LRTTL, SFILARY, FRLALLAATIRLILRARL LM el cfiody, Wedlell LHLACTLEE WILN O VIl A

hearing a pair of divergent, glabrous, 5-8.5 mun long, pointed spines. Leaves fleshy, arising singly from the
areoles, deciduous befere anthesis, ovate, ovate-obleng or suborbicular, acute, Cyuthia vsually in triad,
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mbriate, with 5 glands; anthers vellow. Female
hall way down, Capsules sharply 3-lobed, 10-12 mm in dism., glabrous. Seeds -3, globose. 2-3 mum in diam.,
ane in each locule, smooth, greyish-hrown (Plate 442},

M. & Fro January - Aprl.

Ecology » Common, found in rocky habitats, forniing thick patches of it's owin. It is a hardy species
arl may be planted by uproating cven large plants or throwgh detached branches,

Specimens examined © Near Sipla, Montka 16539 (BS)O); Along Miajlar road, Shetry 6145 (BSIO)

2. Euphorbia clarkeana Hool, 1. FL. Brit, India 5 ; 253, 1887 Duthic, Fl Gangetic Plain 3 ; 82. 19135
Bhandan, Fl, Indian Desert 339 1974, Pannar In Shetty & Singh, Fl. Rajusthan 2 © 776, 1991, E. Aevneuna
Roiss, in DC. Prodr. [ (2) © 35, I18GZ, pro parte, non Spreng. 1826,

Local nume @ Dudhel,

Annual, diffuse, prostratc or decombent herbs; stems many, filiform, glabrous. Leaves 4-8 x -3 mm,
distichously arranged, opposite, much longer than broad. obliquely linear-oblong, with base almost auricled
on one side, entire or toothed at the rounded tip, glabrous. Petioles less than 1 mm long. Stipules rather large,
setaceous from & broad twothed base. Cyaihia vsually solitary in each axil, Involucre stalked, campanulate,
glabrous. with 3, lanceolate, woothed lobes; glands mimute, without Timb. Capsules cer 2 mm across, glabrous,
tngonous; coccl keebed. Sceds co 1.5 mm long, ovoid, acutely 4-angled, reddish, transversely rgose.

Fl. & £r: Almost throughout the vear.

Ecedogy - Rare, found in sandy wet plains and somefimes in the crevices of rocks in association with
Euphorbia gramilata Forssk., elc,

— e =

Specimens examined @ Sudasart, Pandey 7847 (BRIO): Tejaraom, Pandey 7893 (B5JOY Bandera, Pandey
7916 (BSIO).

3. Euphorbia granulata Forssk. Fl. Aegypt-Arah. 94 1775; Hook. f. FL. Brit. India 5 . 252, 1887;
Duthie, Fl Gangetic Plain 3 : 81, 1915; Bhandati, FL. Indian Desert 341, 1978; Parmar in Shetry & Singh,
Fl. Rajasthan 2 : 778, 1991, E. wegyptivea Baiss. var. indica Boiss. in DC. Prodr. 15 (2) : 35, 1862,

var. granuiata
Local name : Phrdheli,

Annual, small, hispidly villous, prostrate herbs; branches many, brittle, spreading in all directions.
Lcaves opposite, 3-6 % 1-2.5 mm, obliquely vbovale, ubluse or rounded at apex, very unequal at base, entire,
coriaceous, puberulent on both sucfaces. Petioles up 1o | mm long. Stipules subulate, ciliolate, minule.
Cvathia subscssile, subsclitary, axillary, on short, leafy, raceme-like branchlets. Involucre turbinale, campanulate
or funnel-shaped; lobes 5, deltoid, ciliate; plands 3-4, sessile, transverse, surrounded by 2 to 3-lobed, petal-
like appendages. Capsules ca | mm in diam., puberulent with minute adpresscd hairs. Sceds 4-angled. o 0.7

mm long, slightly transversely rugose.
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FL & Fr: Seplember- December.

Ecolfogy : Common, tound in sandy and gravelly plans forming large patches of it's own or with
Tribulus terrestvis L. and Corclorus depressus (L) Vicary.

Specimens examined : Near Nimba, Monike 16514 (B310): Sam, Monika 165357 (BSIO.

4. Euphorbia granulate Forssk. var glabrata Bolss, in DC. Prodr 15 (2} © 34, 1862; Bhundac, FL
indian Desert 341, 1978; Parmar in Sheity & Singh, Fl. Rujasthan 2 ;. 779, 1991, £, granulate Forssk, var.

arfmb s THLge O [Tk 2 1 Menb., Blae [Fo0 O 30 74y 0 07 1
Gedehrll IFlall. oL LLAY L J. DUIITALY  Iwabe DLISL, R & L5y 0 75 L

Annual, small, prosteare, hispid herbs, with spreading branches. Leaves 4-5 x 1-2 imm, ovate, oblique
at base, obtuse at apex, entire, slightly pubescent on lower surface, glabrons above. Cyathia axillary, solitary,
dirty white. thinly pubescent or nearly glabrous. Involucral glands with appendages rather more perghoid than
the type ot not much longer, Capsules puberulent all over with spreading hairs; cocci hirsute, not keeled.
Seeds dangled, slightly ransversely mgese, brownish-black.

FIL & Fr: August — Oclober,

oaalmots + Thosm  dmceend
CCeRGEY 5 mEies, TOing

Specimen examined © Mathuo-ki-Basti, Moaika 16739 (BSIO).

5. Euphorbia hirta L. 5p. Pl. 454, 1753; Duthie, Fl. Gangetic Ptain 3 @ 80. 1515; Bhandan, Fl. Indian
Desert 342, 1978; Pannar in Sheuy & Singh, Fl. Rajasthan 2 780, 1991, £ pilufifera auct. plur. non L. 1753;
Hook. f. Fl. Brit. [ndia 5 : 250, 1887,

ranal Faadr_ o dee TRy

T e - i A iy
e TRl o LArnd i -orlierieii.

Anmual, procumbent or erect herbs, 20-30 cm high; stem and branches hairy with yellow, spreading
hairs, leaves 2-4.5 x N.6-1.8 cm, opposite, obliquely ovate-lanceolate or thomboid-oblong, acuie at apex,
concate at base. serrate, puberulent on both suttaces. Petioles 2-3.5 mm long, pubescent, Stipules subulate,
pubescent, soon falling. Cyathia many, crowded in axillary and terminal. shortly pedunculate cymes; peduncles
5.6 cm long, wrete, pubescent. Invelucre obeonic or cup-like, stalked, with 4-glands and 5. acute. fringed

Iohog: olamde sialkod olobose mink, glichtlv exceedine the jobes. Capyoles eloboce-trisonous. minutelsr
uuuuuu ; plande stalked  eloboge, pink, slightly by s globose-trigonous, minutels

appressedly hairy, ra | mm in diam. Secds ovoid, 4-angled, transversely rugose. reddish-brown.

Fi. & Fr: Almost throughout the year.

Ecology » Common, found as a weed in wastelands, along road-sides, fallow and coltivated ficlds ete.
Plants usuwally prefer wet and shady habitats,

Specimen exomined © Near Pholin, Monika 16534 {BS1O).

2. PHYLLANTHUS L.

la. Tepals 5. Dise-glaods in male flowers 5. L. P amares

k. Tepats 6. Disc-rlands in male flowers 6. o)
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3. F maderaspoiensiy
2, P frofernus

2a. Stipules peltate. Leaves ohovale.
Zb. Stpules simple, not pelate. Leaves oblong.

|. Phyllanthus amarus Schum, & Thonn. in Kongl. Danske Vidensk. Selsk. Skr 40 193, 182%; Bichan
in Kew Bull. 1950 : 217, 1950; Bhunduri, Fl. Indian Desert 345, 1978, Parmar in Shetty & Singh, Fl.

Rajasthan 2 : 787, 1991,

Local name @ Gugeario,

Annual, ascending herbs, 20-40 ¢m high: stem terete, glabrous, smooth, Leaves 0.8-1 x 0.4-0.5 om,
elliptic-oblong or somewhat vbovate, obtuse or rounded al apex. Stipules {cataphylls) 3, at the base of
branches, middle one subulate, larger; laterals ¢ | mum long, delteid, acuminate, scarious, entire. Fiowers

mqrpﬂ"# one male and one female 1 each snrﬂ gmpnuh Male Ppsrh.r els 01L.6-1.2 mm Enql:r Peranth-lobes 5,

a2 A | prai ) P

0.5-0.6 mm long, subacute, scarious-margined. Disc-segments 5, orbicular, non-glandular. Stamens 3, filaments
completely connate in to a colomn. Female pedicels 0.6-0.7 mm long, enlarging in fruit. Perianth-lobes 5,
obovate-oblomg, acute at apex, cuneate af base, scarious on margins. Dise 5-lobed, non-glandular. Siyle frec,
hif' d. Capsules va 2 mm in diam., oblusely trigonous, smooth, Sceds ce 1 mun long. sharply tiponous,

ongitudinaily ribbed with transverse sitlations, dark biowan.
FL & Fr: Almost (htoughout (he yeat,
Ecology » Rare, found in sandy plains, preferably in wet and shady habitats.
Specimen examined © On the way o Sundra, Monike [6710 (BSIO).

2. Phyilanthus frafernus Webster, Contre. Gruy Herb, 176 0 530 1935; Raizada. Soppl. Duthie, P
Gangetic Plain 254, 1976; Bhandari, Fl. Indian Descrt 346, 1978: Parmar in Shetty & Singh, Fl. Rajasthan
2 TRE. 1991 P onirari auce. plur. nom L, 1753 Hook. . FLL Brit. India 5 298, 1847, Duthe, Fl. Gangeric
Plain 3 : 98, 1915. P asperulatus auct. piur. non Huteh, 1920; Sharma & Tiagi FL N. E. Rajusthan 379, 1979,

Local name : (ugario.

Annual, ergct or suberect, glabrous herbs, 40-50 cm high; branches resembling a compound leaf,
Leaves distichous, often overlapping, 0.8-1.5 x 0.4-0.8 cmn, oblong, rounded at apex, cuncate at base, smooth,
glabrous, datk green above, paier beneath, Petioles 0.5-0.8 mm long, terete. Stipules (cataphylls) 0.8-1 x 0.2-
0.4 mm long, lanceolate, truncate at base. Flowers axillary, hidden under the leaves, yellowish-green. Male
flowers | to 3-together; pedicels up to 0.5 mm leng. Perianth 6-lobed; lobes elliptic w0 obovate, obtuse at Lp,
yellowish, with scarious margins. Disc-sepments 6, obscurely glandular. Stamens 3: filaments connate al basc
forming & colomn. Pemale flowers solitary. Petianth-lobes 6, unequal, Lincar-spathulate. Disc an irecgular cup,
6 to 9-lgbed; lobes crenate. Style minutely bifid. Capsules ce 2 mm in diam., depressed-globose, smaoath,
ith 6-7 longitudinal ribs an the hack and transverse

|U||E||.uu|||q.| T
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OrOWnhH. EC05 @ 1 TN s, HIE'k-'IJlJI-i'\ H:E,IJ.I- UI.UWIJ Wil O/

strigtions,
Fl. & Fr: Augnst — December.

Ecology : Common, found in wastelands and along road-sides in shady and rather wet habitats.

Specimen examined : Bandera, Monika 17130 (BSIO),
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3. Phyllanthus mederaspatensis L. Sp. Pl 982, 1733; Hook, £ FL. Brir. India 5 : 292, 1887, Duthie,
Fl. Gangetic Plain 3 : 97, |915. Bhandari, FL Indian Desert 346. 1978, Parmar in Shetty & Singh, Fl.

Rajasthan 2 : 789, 1941

Annual. erect, glabrous herbs. 40-60 cm high; branches slender, angular. Leaves altevnate, distantly
horne, 2-3.5 % 1-1.5 cm, chartaceous, linear-ohlanceolale or obovate, rounded or truncate al apex, lapenng
ut base. Petivies 2-3 mm long, slender, terete, glabrous, Stipules ca 2 mm long, lanceolate, acuminate,
glubrous, purplish, auriculate at base. Malce flowers fascicled, axillary, subsessile. Tepals 6, obiong-ianceciate,
green with whitish membranous marging, Disc-glands 6. Stamens 3; filaments connate. Female flowers
creamy-white, zolitary, axillary, pedicetled, in independent axils or mixed with males sometimes. Tepals
6, elliptic or rounded, outer 3 slightly broader. Disc-glands 6. Styles 3, bilid. Cupsules 3 mm in diam.,
globose, 3-lobed, glabrous, Secds wigonous, coavex at back. muricated on fine, longirudingl dotted lines.

FLo& Fro August — October,

Feolagy © Rure, found in sandy and gravelly habitars, usually mixed with grasses in forest areas.

Speciren examined © DND, Theari 876 (BSIO).

48. MORACEAE
FICES L.
Ficus refigiosa L. Sp. PL 1059, 1753, King in Hook. f. Fl. Brit. Indta 5 : 313, 1888; Dothie, Fl.

[ TR I TS L YN TR T N & S JNNPY N
LTI 11 C‘JIIEL[}" [ L‘llllgll, L dehllldll
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Gangciie Fiain 3 : 1530, 1915; Bhandari. Fi. indian Deseri 3448, 149
2 804, 1991, Lvosrigma refigiosun (1) Gasp, Rie. Capnf. 82,

n'!
L.

Local name : Piped,

Tiall, deciduouns trees. bark greyish. Aerial roots lacking, Leaves 6-20 x 6-12 ¢im, ovate to ovate-
suborbicular, entire, candare-acwminate with 3-5 cm long acumen, subtruncale or cordate at base. Receptacles
ce | cmin diam., in axillary pairs, spherical, reddish-purple when ripe: basal bracts 3. Male flowers very few,

sessiie, situated near the mouth; stamen 1. Feriile female flowers shorily podicedlate or sessile, with 5
perianih-lobes. Gall flowers sessile, with 3-fobed perianth. Achcnes smooib.
Fi. & Fr: Throughout the vear.

Ecology : Commonly planted by inhabitants near villages, lemples, etc.

Specimens examined ; Near Pholia, Monika 16520 (BSI0).

Ephedra cifiote Frsch, & Moyer ex C. A, Meyer, Monogre. Gatl. Ephedra 100, 1846; Pandey in Shetty
& Singh, Fl. Rajasthan 2 : 815, 1991, & foliute Boiss. & Kotschy ox Roiss. Disgn, ser, [, 7 : 101, 1846;
Bhandari, Fl. [ndian Desert 439, 1978, E. pedunculuris Boiss. L Orient. 5 © 717, 1884; Hook. . Fl. Brit.
India 5 : 640, |888. £ fofiate Boiss, & Kotschy ex Boiss. var eiltaza (Fisch. & Meyer ex Meyer) Stapt, Dic

rrrrrr
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Local name ;o Anedfic-kiimp.

DHoecions, much-branched, ciimbing or scandent shrubs; branches oflen fascicled, smooih, sicader,
striated, knotted. Leaves 2-4 at cach node, 2-2.53 x 1-1.5 om, setaceous, connate at base. Male flowers in
spikes, latter 1 to 3-together, on 1-2 om long peduncles. Bracts 1.5-2 x 1.2-1.5 mm, rotund, obluse, connale,
cilimic, Perignth-tobes o 2.5 mm ooy, obovate, ciliare, Staminal colomn slightdy exsensd. Female spikes 2
to 3-flowered, subsessiie, in pedunculate cymes. Bracts connate; outer ca | nun long; inner ones 45 mm
long. Fruits 6-7 x 5.5-6.5 mm. ovoid-globose, fleshy, whitc, Secds 2, 5-6 x 2-2.5 non, plano-convex, acule
at apex, glabrous, brown (Plate-17/4).

FL & Fr: Beptember-Decetnber.

Foeodogy - Rare, found in sandy habitats, climbing on shrubs or sometimes on trees like Acacia senegal
1

FTow WA A [URLY ERTEJGUUY § U TN o TS0 (RN ERER S LSOy n [y E N . - L T P i I T A e o]
T f ¥YAEHA., £ FRGPLAECEE (Lo J LAl. SUDGHL TR VDCHIL. ) DITLIOLN, & FOWURS CEFIE PO L) LALULE, b,

Specimen exarmined . Miajlur, Monika 160660 {BSIC).

Newes @ Only living gymnosperm found tn DNFP as well as in the whole desert.

50. LILJACEAE
DIPCADF Medik.

Dipeadi erythraeum Webb., & Benth, Phyl. Canar. 3 341, 1848; Bhundari, Fl. Indian Desen 352, 1978
Parmar in Shetty & Singh, Fl. Rajasthan 2 : 843, 1991, Uropetalum unicolor Stocks in J. Bot. 4 5 180, 1852
Dipeadt unicofor {Stocks) Baker in 1. Linn. 8oc. 11 @ 397 1871, Hook. f. Bt Brit. India 6 : 346, 1892,

Local name @ Khifva.

Buibous, scapigerous herbs, up 0 20 cm high; bulbs 1.5-2 cm in diam., wmicated, ovoid. Leavey
15-20 x 0.4-0.5 c¢cm, narrowly linear, sheathing at base, acuic at apex. Flowering scapes ca 20 cm long;
flowers greenish, in lax racemes on the scapes; pedicels ra 5 mm long. Bracts ca 1.5 em long, gradually
smaller upwards, ovate, acuminate. Perianth campanulate, 1.5-1.6 ¢m long; outer Tobes ca 9 X 3 mm, «liptic-
oblong, obtuse, with tips recurved from the middle, 7-nerved: inner lobgs 3-nerved, retlexed from the tip only,
Qvary 3-6 mm long, clliptic-ovoid, sessile. Capeules e 1.5 cm in diam., sessile, orbicular, slightly narowed
at the hase, black, flat. Seeds rotund, compressed, narrowly winged, shining brownish-black.

Fi & Fr: Angust — November,

Ecology : Rare, found in moist places near water tanks in sandy plains. However, it usuatly prefers
rocky spbstratum and produces flowers aller first showers,

Specimen examined : Sudasari, Monika 16772 (BSIQ).

la. Flewering gluimes distichous, 2
Ib. Flowering glumes spiral. 3
2a. Rachilla of spikelets articulated, deciduous, spikelets falling entirciy. 5. Maorivens
2b. Rachilla of spikelets not articulated, pecsisient, glumes falling apart Mrom rachilla, 2. Cyperuy
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Ja. Flowers with & penanth of hypogyaous bristles or scales. 4
Jb. Flowers without a perianth of hyposynons bristdes or scales, )
4a. Inflirescence reduced to a single terminal spike. Style articulated widh the ovary. Noes with 4 beak of persistent

style-base, 3. Eleacharis
4b. Inflorescence psendolateral. Sevle continuous with ovary. Nuts not beaked, 6. Schoenoplectus
5a. Nuts with a button-like thickening formed by the persiztent style-base. L. Buthastvliz
3bh. Nuix without a buton-like thickentng of siyle-basc. d. Fimbrixiylis

I, BULBOSTYLLY Kunth {nem, cons.)

Bulbostylis barbata (Rotth.) Clarke in Hook. f. Fl. Biit. Indig @ 651, 1893; Duthie, Fl. (langetic Plain
31 358, 1929; Parmwr in Sheuy & Simgh. Bl Rajasthan 3 ; 889, 1993, Seirpus barbarus Ronb, Deser. P Rur
Prog. 27. 1772 & lc. Rar. Maov, PL 32, ¢ 17 1. 4. V773, Fimbristelis barbate (Rotth.) Benth, FL Austeal.
7032010 1878; Bhandari, FL. Indian Desert 374, 1978, Stenopftvfius borbata (Rotth.) T, Cooke. Fl, Bombay
2 ¢ 8BBY. 1504,

Annual, glabrous, densely wlted sedges. Cultns up o 25 ¢m high, slender, trigonous al apex, striate.
Leaves 10-12 x 002-0.35 cm., as long as or shorter than the stem. filifarm, involute-margined. acute, glabrows
or sparsely pilose beneath; sheaths 1-1.5 cm long, membranous, mouth bearded with long, white hairs.
Spikelets 5-25 in one head, subtended by 3. setaceous bracts, sessile, 2-9 x 00.6-1.2 mm. oblong-lanceolate
or lingar, polygonal, acute, rachilla stout. Glomes 1.5-2.5 mm long, distant, ovale-lanceclate, boat-shaped,
membranous, keeled, Stamens -3, Styie ra | mm long, base persistent; stigmas 3. Achenes 0.7-0.8 mm long,
abovate-orbicular, trigonous, rounded al apex, truncale at base. pale, obscurely tuberculate with transversely
rectangular ceils.

Fl. & Fr.. August - November.

Feology - Rare, found in moist plains, uswally on the maneing of waler bodies in association with
Cyperus spp.

Specimen examined - Along Miajlar-Sundra Road, Monika 16709 (RSIC).

2. CYPERUS 1.,

la.  Spikelets dipioiely or stellately arranged on altimate rays. 2
Ib.  Spikelets spicatcly or rocemmsely amanged on wldmate rays, 4
2z, Rootlets wonlly, 3 O conglomeratuys
2b. Rootlets not woolly, 3
3a. " Spikelets in contracted umbels. 2. O atkinsonii
3b. Spikelers in one head. 1. C. arenorias
4a. Rhigomes stolonilerows: stolons hearing wubers. (Glumes mucroeogle, A C orofundus
4b. Rhizomes nol stolonilerous; no (wbers. Glumes obouse. 4, €' iria

S

1. Cyperus agrenarins Retz. Obs, Bot 4 ¢ 9, 1786 Clarke in Hook. f. Fi. Bric Indi 6 : 602, 1893
Raizada, Suppl. Duthic, Fl Gangevie Plain 294, 1976; Bhandari, Fl. [ndian Desert 364, 197%; Parmar in
Shetty & Singh, Fl. Rajasthan 3 : 897, 1994,
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Fig. 21, Cyperas qrengnas Reez, | a Habile b Spikeled, ¢ Glume, & Gynocciun,
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Local name : Moo,

Perennial, 10-30 cm high sedpes. Rhizomes creeping, branched, striate, rigid, clothed with brown, 2-
5 cm long sheaths: rootlets thin, glahrous. Culms | or few ansing from the apices of the branches of
shorter or slightly longer than culms, Jower few reduced 10 subphyllous sheaths, Inlorescence  hewd-like,
bearing 10-25 spikelets, more or less globose, 1.5-2 cm in diam., solitary, terminal, Bracts 2-3, leafy, 5412
c lomg, uncowal, Spikelets 7-12 1 2-6 mm, cllintic-lanceolate, subacute, 7 to 25-flowered. dicly straw-
coloured. dark brown on maturicy; rachilla straight. Glemes imbricated, 3.5-4 x 2-2.5 mm, ovate-oblong.
boat-shaped, obmse or slightly emarginated, mucronate, 9 or 11-nerved. Stamens 3 filaments 3-4.5 mm long:
anthers exserted. Style 1.5-2 mm long; stigmas 3, capillary, exserted. Nuts 2-3 mm long, broadly obovate,
triquetrous, brownish-black, smooth (Fig.-21).

Fi & Fr: duly — December.

Erploge : Commeon in sandy plaing as well ag aon sand-dunes. It iy a good sail hind
Feology o Comy in zandy pl; as well ¥ d v ag

role in stabilizing the dunes.

Specitrens exemined © Near Migjlar, Monika 16662 (BSIO)Y Migjlar viltage, Monika 17110 {B310;;
Satro village, Pandey 7888 (BSIO).

2. Cyperus atkinsonii Clarke in ). Linn. Soc. 21 : 109, 1884 & in Hook. t. FL. Brit. India 6 : 603, 1893;

Raizada, Suppl. Duthie. Fl. Gangetic Plain 2935, 1970 Bhandari. Fl. Indian Descrt 363, 1978, Parmar in
Shetty & Singh, Fl Rajasthan 2 @ 898, 1003

lllll A i ik o

r and plays vital

Perennial, tufled sedges, 30-60 ¢m high. Rhizomes woody, fibrous; roats fibrous, not woolly, Culis
trigonous, with numerous, brown sheaths at the base. Leaves basal, 20-40 x 0.3-0.4 ¢m, shorter than culms.
rigid, lanceclate, tapering at apex into a finely cuspidate point; sheaths persistent, brown. at length disintegeating
into fibers. Inflorescence a simple umbel, often contracted into a head; rays 3-4, up o 4 cm long. Bracts
2-3, 10-12 cm long, leafy. Spikelets 10-15 ina head, 1-1.8 x 0.2-0.3.5 cm, 15 to 30-flowered, compressed,
narrowly linear, subacute, rachilla persistent, not winged, slender. Glumes 3-3.5 mm long, ovale to oblong-
lanceolate, with & strang sharp mucro beyond the obtuse tip, Stamens 3; filaments 2-2.5 mm long. Styke 1.5-
1.8 mm long; stigmas 3. smooth, glabrous. Nuts 1.2-1.5 mm long, obovate, trigcnous, smooth, yellowish-
brown,

Fi. & Fr.. March — September.

Erefogy @ Rare, grows in sandy soils in plaing and on dunes in association with Cyperus conglomeratus
Rotth. and Cwperus arenarius Retz,

Sperimen examined @ Sudasari, Monike 10656 (B3JO).
Netes . Very similar to C. conglomeramys Rotth., bul can be casily identified by non-woolly rootlets.

3. Cyperus conglomeratus Roub. Descr. & e Rar Nov, PL 21 ¢ 45, 7. 1773 Clarke in Hook. f,
Fl. Brit. India 6 : 602. 1893; Bhandari, F1. Indian Desert 367, 1978, Purmar in Shetty & Singh, Tl Rajasthan

3900, 1993,

Tufted, perennial, glabrous sedpes, up to 60 cm high. Rhizomes more or less woedy; rootlets woolly.
adhering with sand particles. Culms stout, tereie below, trigonous above, clothed with ovate, acuminate,
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hrown scales. Leaves 15-50 x 0.4-0.5 cm, slightly shorter than culms, corlaceous. margins inrolled when dry.
shorlly cuspidate al apex; sheaths 5-8 cm long, pale green, with obhique mouth. Inflorescence a simple wmbed
of few depsely crowded spikes, Bracis 3-3, 7-10 cm long, cuspidate at apex, dilated at basc, Spikelets 1.5-
2.5 % 0.2-0.3 cm, oblong-lancealate, compressed, 10 to 25-flowered, light brown, rachiila stout, not winged.
Glumes 6-7.5 x 1-1.5 mm, oblong-lancenlate or ovate, shortly mucronate, many-nerved. Stamens 3; filaments
ca 2.3 mm iong; anthers linear, co 3 mm long. Style cer 2.5 mun long, stigmas 3. Nots ohevord, vncgually
trigonous, 2-2.5 mm long, pale brown.

Fi. & Fr: Aupust - November.

Feology © Common, found in sandy soils in plains and on duncs. It is a good soil binder, playing vital
role in control of soil shifting.

Ky omdans ap ayoaierisa

4. Cyperus iria L. Sp. Pl 45. 1753; Clarke in Hook. f FL. Brit. India 6 : 606. 1893; Duthie, FI. Gangetic
Plain 3 : 320, 1920; Bhandari, Fl. Indian Descrt 368, 1978; Parmar in Shetty & Singh, FL Rajusthan 3 © 906,
19973,

Local name : AMotha.

Tall, annoal, glabrous sedges, with fibrous rcots. Culms solitary or tew together, 35-45 cm high,
triquetrots, smooth. Leaves 2 or 3, slightly shorter than culms, 4-5.5 mm wide, smooth, weakly folded,
scabrous on vpper margins. Inflotescence a terminal, compound, diffuse umbel of spikes. Bracts 3-5, leafy.
Spikelets 8-13 x 1.8-2 mm, linear-oblong, obtuse, compressed, 10 to 22-flowered, yellowish-hrown; rachilla
straipht, flattened, hardly winged. Glumes ca 2 x 1.5 mm, obovate to elliptic-ovate or suborbicuiar. obtuse,
5 to 7-nerved, with broad hyaline margins, spreading, acutely ridged. Stamens 2-3; anthers oblong, yellow,
Style very short; stigmas 3. Nuts 1.5-1.8 mm long, oblong-cvoid or obovate, triquetrous, equalling or longer
than glumes, dark brown,

Ecofogy : Common, found on marshy banks of water bodies in association with Cyperus rofuncus L.
and other hydrophyllous sedges.

Specimens examined : Near Singhdar, Monika 17123 (B5XD), Along Miajlar road, Shetty 3303 {(BSJO).

5. Cyperus rotundus L. Sp. Pl 45 1753, Clarke in Hook. f. Fl. Brit. India & : 614, 1893; Duthie, FL
Gangetic Plain 3 : 332, 1929; Bhandari, Fl. Indian Desert 371, 1978; Parmar in Shetty & Singh. Fl. Rajasthan
3091l 1993

Local name : Motheo,

Perennial, glabrous sedges, with slender stolons terminating into ellipsoid tubers; roots fibrous, clothed
with flexuous hairs. Culms salitary or few together, 20-40 cm long, glabrous, triguetrous, bearing corm-like
enlargement at base. Leaves equalling the culms, 2-5 mm wide, linear, usually clustercd at the base of culms,
flat, smooth, acominate, 1-nerved; sheaths light brown, scon disintegrating into paralle] fibres, Inflorescence
a sirnple or compound, terminal corymb of spike bearing 3 1o 10-spikelets. Bracts 2-3, leafy, as long as the
inflorescence. Spikelets 2.5-3.5 x 1-2.5 mm, linear, compressed, acue, 10 o 28- flowered, light brown;
rachilla winged. Glumes 2.5-3.5 x 1-2 mm, ovate-elliptic, obtuse, reddish-brown, keel green, hyaline on
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Fig. 22. Cyperns rofundns L. - a. Habit,
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Erging, apiculate at tip. Stamens 3; filaments 4 mim long; amihers lincar, co 2 mm long, Sivie ca 1.5 mm
(R JP N 1 T ity 5 = QN S T S~ T N JA R TN THRRE SR T
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| IR T, 1 B
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FL & Fr. Almost theovghout the year.

Eefopy @ Common, found in marshy habitats on the banks of ponds ete and in olher wel places
including culivated ficlds.

Specimens examined | Near Guanga, Monika 16619 (BSJIOY, Singhdar, Mowika 16670 (B31O)Y, Along
Miajlar road, Shetry 3405 (BRIQ).

3. ELEOCHARIS R. Br.

Eleacharis atropurpurea (Retz.) Presl, Relig. Haenk. 1 : 196, 1828; Clarke in Hook, f. FLL Brit.
India 6 : 627. 1893; Bhandari, Fl. Indian Desert 372. 1978 Parmar in Shetty & Singh, Fl. Rajasthan 3 : 915.
1993, Scirpus utropurpureus Retz. Obs. Bol. § : 14, 1789, Heleocharis arrapurpurea (Retz.} Kunth, Enum,
Pl 2 . 151, 1837 Duthie, Fl. Gangetic Plain 3 : 348, 1920,

Tufted, annual sedges, with fibtous routs, Culms capillary to fililorm, finely channelled, 7-12 cm high.
Leaves absent. Basal sheaths membranous, ca 1.5 em long, pale, ofien reddish-brown al base, orifice obliquety
truncate. Spikelets 3-5 x 1.5-2 mm, ovate-oblong, sub-acute at gpex, many-flowered, reddish-brown; rachiila
pitted. Glumes 1.2-1.5 mm long, ovate to elliptic, obtuse, concave, membranous, mid-vein green and broad,
Stamens 2-3; anthers oblong-linear. Siyvie bifd, 0.3-0.4 mm long. Nuts 0.5-0.6 mm lonyg, obovoid or abdeitoid,
flattened, hiconvex, rounded-truncate at apex, shining, dark brown. Hypogynous bristles 4-6. slender, slightly
shorter or as long as nuts, sparsely spinulose, white,

FI. & Fr: September — April,

Erofogy : Common, found in marshy habitats near water reservoirs. Main associates are Cypergy
rowendus L., Fimbrisivlie guinguanguiarie (Vahly Konth, etc. Sometimes formy i's own patches,

Specimen examined : Near Singhdar, Monika 16671 (BSIO).

4. FIMBRISTYLIS Vahl (nom. cans.)

Fimbristyliz guinguangularts (Vahl) Kunth, Enum. PL 2 @ 229 1837 Clarke in Hook. (. FL. Brit. India
6 : 644, 1893, Duthie, Fl. Gangetic Plain 3 : 356, 1929; Bhandani. Fl. indian Desert 375, 1978; Parmar in
Shetty & Singh, Fl. Rajasthan 3 ; 926. 1993, Scirpus quinguangularis Vahl, Enam, Pl 2 © 279|805,

Anmmual or hiennial, glabrous sedges, with short rhizomes densely tufted wirh fibrous roots, no
stoloniferous. Culms 20-60 cm high, 4 to 5-gonous; culm-sheaths bladeless, subtergte, straw-coloured. 1eaves
10-25 x 0.2-0.3 cm, dorsi-ventrally flattened, tinear, usually shorter than the culms, firely acuminate, margins
scaberulous, soms reduced to bladaless sheaths. Inflorescence a compound or decompound corymb bearing
10 to 3D-spikelets. Bracts 3-5, setaceous, much shorter than the rays, filiform, acute. Spikelets 3-5 x 1-1.5
mm, ellipsoid, & to i3-flowered, pale brown; rachilla ragged with scale-like wings aftcr the fall of glumes,
Glumes 1.2-1.8 mm long, spirally imbricated, ovate, acute, margins hyaline, 3-nerved at back. Stamens 3;
anthers obtuse. Style 0.6-0.7 mm long. slightly pubescent; stigmas 3. Nuts ca 0.7 mm, obovate-ovoid,
cbhtusely Irigenous, minutely tuberculate, vellowish-brown.
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FI. & Fr. August — November,

Ecedogy o Ouvcasionad, fowd in marshy habifats in associadoen with Cyperus rovundus L., FEfeocharis
uiroperpuren (Rewed Presi, Mariscuy squarrosus (LD Clarke, o,

Specimens examined : Singhdar, Moaika (6673, 1667617122 (BSIO).

Maotes - Prasad & Singh (in I, Econ. Taxon. Bot. Ser. 21, 200) have considered this species synonymous
o £omitliaces (L.) Vahl, but we don't agree since [atrer bears cuims d.gonoos, {eaves laeralty flamened and
decply pitted rachilla after the fall of glumes.

3. MARISCUS Vahl (nom. cons.}

Mariscus squarrosus (1.} Clarke in Hook. f. Fi. Brit, india & : 623, [8Y3; Bbhandari, FL. Indian Descrt
376. 1978; Parmar in Shetty £ Singh. Fl. Rajasthan 3 : 939, 1993, Cyperus squarrosys L. Cenl. PL 2 6.
1754, . aristatns Rotb, Deser. PL Ran Progr 22, 1772 & Descr. Ie, Bar, Nov, PR 23, t. 6. £, {1, 1773, Clarke
in Hook. f. Lo, 6 : 606, 1893; Duthie, Fi. Lrangenc Plam 3 0 328, 9249,

Denscly ufted, annual sedges, with reddish-purple fibrous roots. Culms slender, wingedly triquetrous.
Loaves 2-6, 10-15 x 0.1-0.3 ¢m, equalling or slightly shorter than culms, linear, flat, acuminate, |-nerved;
sheaths purplish-brown, membranous, Inflorescence simple, open or reduced to a single, hemispherical spike.
Bracts 2-5, patent, unequal. Spikes 1-2 x 0.7-0.9 cm, broadly ellipsoid 1o subploboge, more or less echinate,
yellowish-green. Spikelets 4-12 x 2.3.5 mm, spicately amanged, upper ascending, lower reflexed, & wo
15-flowered, cvate or oblong-elliptic to efliptic-lancealate, more ot less flattened, straw-celoured, rachiila 0.2
mm wide, zigzag, brown. Glomes ca 2 mm long, oblong-spathulate, folded, reddish-brown, membrianous, 7
to U-nerved, kee! produced into a recurved beuk as long as the imb. Samen §; filamen ca 2.5 mm long, flat,

hvaling: anthar 0204 o Lme Stola oo 08 e [anoe
valine, o Lk

wtiminn 3 aa 1 mmm e Achanas o0 1
DHHH = SRR NI HHH P Mg, iy T WONE, SUEMAs 3, & 1 Tm amg. ACNends &d o m

liviar
o,

oblong, trigonous, purplish brown, puncticulate, scarcely apiculate.
FL & Fr: Seplember — December.

Eerdogy . Occaswomal, fowud near water reservoirs in marshy habitars. Main associates are Cyperns
rotundus L., fleochariy atropurpared (Rete) Presl, eic,

Specimens examined @ Singhdar. Monika 16672, 17122 (BSIO,

. SCHOENOPLECTIIS (Reichb)) Palla (nem. cons)d

Schoenoplectus roylei (Nees) Ovezinn, & Cazukav. Bl Tadjikist. 2 ¢ 40, 1963, Lye in Bot. Notiscr
124 ; 290. 1971; Parmar in Shetty & Singh, Fl. Ragasthan 3 @ 950, 1993, fsefepis roviei Nees in Wight,
Contrib, 107, 1834, Scirpus quinguefarius Buch.-Ham. ex Boeck, in Linnaea 36 : 701. 1870; Clarke in Hook.
f. P, Brit, India 6 : 637, 1893. 5. rovlei (Nees) Parker in Duthie, F1. Gangetic Plain 3 : 361. 1929; Bhanduri,
Fl. Indian Desert 378. 1978.

Local name @ Mot

Annual sedges, with fikrous roots. Culms 15-50 cm high, slender, tecete or slightly compressed, often
U’ﬂnstmel}r septate when dry, Leaves absent; sheaths loose, membranous, with obligue mouth. Inflorescence
4 psendolateral head near the top of culm. Spikelets 0-12 x 5-6 mm, avoid-oblong, obtuse, slightly compressed.
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golden-yellow. Glumes 3-4 mun long, osually 5-ranked. clliptic-lanceolate, inflaled 1 fruit, membranous,
acutely mucronate ar apex, tapering at base, apex slightly curved, keeled. Bristles abscnr, Stamens ea 3 mim
long; anthers linear, obtuse. Style ca 1.5 mm long: stigmas 3, slightly shorter than style, Nuts ca 1.5 mm lang,
obovoid, acutely trigoncus, apiculate. mgose with transverse wavy lines, brownish-black.

FL & Fr: Sepember — Novembcer.

Eeedopy - Commmon, lound in moist sandy places on the banks of waler bodics in association wilh

Cvperuy rotundus L. and olher sedges.

1a.

ib.

2a

I
3

3b.

44a.

4,

ja

Qa.
Oh.

Specimens examined : Mear Bandera, Menika 16647 (B3I, Minjlar, Menika 16799 (BSI(.

51, POACFAE
Spikelets 2-flowered, failing entire at maturity, usoally with the upper floret hermaphrodite and the lower male
ot barren, 2
Spikelets 1 to many-flowered, breaking up ol maturnty above the more or less persistent glumes, or if falling
entire, than not 2-flowered with the lower floret male or burren and the upper hermaphrodite, 11
Spikelets ofien paired with one sessile and the other pedicelled (rarely in thrges with one sessile and the athers
pedicelled)y; glumes as long as the spikelets and enclosing the florets, more or less nigid and firmer than the
lemmas which are both hyaline and membranous;, apper lemma usvally awned. 3
Spikelets sobitary or paired; lower glume usyally smaller or gometimes suppressed; Jower lemma mostly resembiing
the upper glume in texture, upper lemma papery to very tough and rigid, usvatly withoutr awn. 7
Joints of the rachis and pedicel of the pedicelled spikelets swollen, 3-angled, rounded or flattened. 4
Toints of the rachis and pedicel narrow, seldom thickened upwards, occasionally with a translucent longitodinal
ETOOVE. 3
Lower glume coversd on margins with beared warty projections. Sessile spikelets on one side of the nchis.
11, Elvanurus
Lower glume without warty projections, Scssile spikelets alierating at each node aof the rachis,

15, Lasiurus
Margins of the lower glume of sessile spikelets inturned and rounded an the sides, at the most keeled upwards;
callus mostly sharp and long; awns usually hairy, 14, Heteropagon
Margins of the lower glume of sessile spikelets sharply infolded, 2-keeied; awns glabrous. f
Non aromatic grass. Upper lemma of the sessile spikelets not clefi, often stipityte and pussing into the awn,
8. Dichanthium

Aromatic grazs. Unper lernma of the sessile spikelets 2cleft, awned in the sinuy, 5. Oymbopagon
Spikelets with an involucre of bristles united at the base imo a hard cup, falling with bristles 3. Cenchrus
Spikelets falling singly, not sebiended by bristles, b
Spikelets arranged in more or less open panicles. 20. Panicum
Spikelets arranged in one-sided spikes or spike-like ravcemes; spikes or racemes digitate or seatlered, rarely
sohitary. 3
Lemma of the upper florets thinly cartilaginous, usually with flat, hyaline margins. 9. Digituria
Lemma of the upper florets more or less crustaceous or conaceous. usually with narrow in-rolled margins,
10

exposing much of palea.
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10a.

i,

a.

l1b.
124,
12b.
[3a,

13b.
144,
L4b,
15a.
15b.
16a.
16b.
17a.

17h.

18a.
18b.
19a,
19%,
20,

o~

LM,
2a.

21h,
228,

225,
23a,
23b.

24h,

Lower glooe turved towards the rachis, the back of the npper lemma turned away from it, ie. spikelets

P PR | R IRV P
il ATl am EFFLILVERAT

Lower glume tumned away from the rachis of the racemes or spikes. the buck of the upper lenima facing it ic.
spikelets abaxial. 10, Ecfinochion
Spikcicts bom along one side of the ruchis of solitary, digitate or scatrered spikes or spike-tike cemes
fwith one ferlile fluret and 1 to 3enerved lemma), or on oppesile side of the rachis of solilary spikes or
raceines, 12

Spikelets borne in open or contracted or spike-like panicles, less often In racemes or spikes. b7

Inflorescence of digitate spikeys or spikes ravemose, vory rarely solitary, if g0, then the lemma obovine. 13

Inlflorgscence termingl and spicate, not of digitate or racemose spikes: lemma not obovate, 13
Spikelets with one or more fertile lowcls and one or more imperfeel tlorets above them: lermma usually wrlened
upwards, 14
Spikelets with one fertile floret ondy, no imperfect florets. 22, Schoenefeldia
Spikes 1-3; fenile florets 2 or mure, 25, Terrapoyon
Spikes 4 or more; fertile floret one only. 4. Chloriy
Inflorescence of spaced cluster of awnod spikelets on a simple rachis. 17. Melanocenchiris
Inflorescence a simple spike or spikes of awned or awnless spikelets. 16
Spikelers mure or Jess sunken in thick, wugh rachis, 1%, (Orapetivm
Spikelets not sunken in thick rachis, 22. Schoenefeldin
Spikelets usually with two or more fertile florets, 1 with one fertile forer then with sterile, redueed florets
above i, 15
Spikelets with one fertile floret {male or famale in unisexual, I-itowered spikelets), with or withou! one or 1o
maje or barren florets below 14 the faiter often muoch redoced. ki
Lemmas | o 3-nerved. 19
Lemimas B-nerved. 12. Erncapogon
Spikelets in open, contracted or spike-like panicles. 3. Eragrostis
Spikelets loosely imbricate in digitate or racemosely arranged spike-like rucemes. 2
Axis of spikes terminating into 2 sharp puint, 6. Dactyloctenium
Axis and branches of inflorescence ending into a spikelet. 1
Spikelets falling entire at maturity from the axis of straight spikes, the later numerous and crowded into a long,
parrow, dense panicle. 7. Desmustachya
Spikelets breaking up at maturity; spikes few to several. 18, Ochthochion
Spikelets falling entire at malurity, either singly or in clusters frum the axis of slender spike-lik punicles or
racemes, hase of glume smooth. 23
Spikelets rarely falling entire; base of glume bearded. 25
Spikelets solitary, glumes awned. 21, Perotis
Spikelets in pair or solitary; glumes not awned. .
Spikelets solitary, distant, on flattened, wedge-shaped pedicels; lower glume pectinately spinous. dorsally smuh
upper glume thickened, wberculate. L6, Leptothrivny
Spikelets in pairs. crowded on short pedicels face-to-face; lower glume urmed with hooked spines; uppor elun.
sinooth. 20 Trapus
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25a.  Smkclets Jeawned, lomma inourated rigid af maturity, ercte of dorsally compressed. 26
25b. Spikelers not awned; lemma hyaline or membranous. 2M Sporobolus
26a. Centryl awn brunch glabroos, 1. Arixtida
20b,  Central awn branch plomose. 24, Stipagrosiis
1. ARISTIDA L.
la.  Articulation between the lemma and awns prescnl 2
th.  Articulation between the lemma and awns zhscnr, L. A, adscensions
22 Articulstion between lemmiy amnd gwns sitwated 0 the lop ol columm. d. A mebebilis
2b.  Articulation between lemma and awns situated between the tip of lemma and base of colemn, 3
3a. Upper glume longer than lower: base of callus forked. A A, hystricula
3b, Upmar glume shorter thun the lower; bage of callus poimied 2. A funivnlen

) =9 — ixd

1. Aristida adscensionis L. Sp. P1. 82, 1753; Hook. . Fl. Brit, India 7 : 224, 1896, Bor, Grass. Burm.
Ceyl. Ind. Pak. 407, 1960; Bhandan, Fl. Indian Desert 386, 1978; Pandey n Shetty & Singh, Fl. Rajasthan
3 : 973 1993, A, depressa Retz. Obs. Bot. 4 : 22, 1786; Bor, Le. 409, 1960,

Local name : Lampro.

Erect or ascending, annual or perennial grass, 30-60 ¢cm high. Culms erect from a shortly decumbent
base, slender, tufted. Leaves 10-25 x 0,143 cm, convoluote, filiform, smonth: sheaths smoath, with rounded
auricles; ligule a ridge of shori, fine hairs. Panicles 10-25 or more om long, contracted, unequally hranched;
rachis filiform, smooth, pedicels capiliary. Spikelets erect, 53-8 mm long, 1-flowered, grecnish-purple. Lower
glime &8 mm long, lincar-lanceolate. scabrous on the keel, emarginate, acute; upper glume about as long
as lower, lanceolate, 2-toothed, apiculate, smooth on the keel, Lemma slightly exceeding the glumes. 7-9 mim
long, convolute, 3-nerved, laterally compressed, passing into the awn. Awn tofid; central branch up 10 2.5
cm long: lateral ones slightly shorter, Callus linear-oblong, up to 3 mm long, pointed, hairy at base, Carvopsis
[inear-ubiong.

Fi. & Fr. August — December

Ecology : Common, found in sandy and gravelly plams sometimes forming thick populations ot it’s
own, Other associates are Cenclirus biflorus Roxb., Indigofera cordifolia Heyne ex Roth, Lasivrus scindicus

Henr., ete.
Specimens examined @ Near Sehmeni, Monika 16558 {B5IOY, Mathuo-ki-Basti, Monika 16741 (B3O,

TL1ED IRAY Tlanl F T Oeir Tidin 70 P18 1806 Rewr Fenee Boren Mac] Tnd Dol AN 1040 Bhordom
foa deze LO9S, ROOR. T, P ol aililig 7 catk 1070, OO0 JIhss. bl WO il rdn. i, 0 o0, Danilliain,
Bl Tedie Pioped 308 1074 Dl w Choarrer B Diaeah EFT Ronuthon T [ B N A
UL INALEI LrEsSeEl o0 1ZFri3, 1 4 lu\-'}' LLL lJl“-l-lJ LN, I‘JIIIEIIf L Lo LMWilpciaLiEcill _J s LR

Local name : Lomg.

Genicolately ascending, tufted annualy, 30-50 cm high. Leaves 10-15 % 0.1-0.2 cm, {lat or convolute,
ciliate at base; sheaths glabrous; ligule a small, ciliate membrane. Panicles 10-13 ¢m long, lax: rachis anpular,
Spikelets green, 1.5-2.5 cm long, with purplish tinge. Lower glume vp t© 2.5 cm long, linear-lancenlate,
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acute, tapering into an awn, |-nerved; upper gtume shorter than the lower glume, up to 2.3 cm long, Lemma
2-4.5 mm long, articulated at the tops column up o 4.5 cm long, twisted. Awn 3-fid; central branch up w0
5.5 em long; lateral ones slightly shoner. Callus conical, pungent.

|

¥ B e K
Fda U 1 F.. X FL 1A

Fendopy - Common, found moestly in gravelly habitats in associuton with Aristida spp., Cenehirnis
ciliariz L., Fogonig spp., ele. Sometimes forms pure formnations,

Specimens exomined : Near Sakro-ki-Bast, Monike 16582 (BSJO) Sudasari, Monika 16760 (BSJO);
Sam, Shetty 3449 (BSIO.

3 Apistda hyefriculn BEdpew, in I Linn, Soc, Bot, 6 0 208 12362; Heool, £ FL Brin, India 7 227, 1894,

Bor, Grass. Burm. Ceyl. Ind. Pak. 410, 1960; Bhandari, Fl. [ndian Desert 388, 1978, Pandey in Sheuy &
singh, Fl. Rajasthan 3 : 973, 1993

Local name : Lamp.

Tufted, small, erect, annual grass, up w 15 cm high. Leaves 3-4.5 x (L1-0.25 em, convolute, curved,
glabrous; sheaths 1-2 cm long, glabrous; ligule a smali line of hairs. Panicles with slender, erect, capillary
branches, 2-4 ¢m long. Spikelets i-Z cm iong, iinear-lanceciate, green with purplish tinge. Lower glume
4-5 mm long, lingar-oblong, scunous, with a short awn; upper glume 8-10 mm long, narrowly lanceolite,
bitid at the apex, with a small awn. Lemma 2-4 mm long, ierele, pubescent, convolute, articnlated at the tip,
column 1.5-1.8 cm long, twisted. Awn 3-fid; central branch up to 3.5 cm long; laterai ones much shorter, up
to 2 cm long. Callus oblong. hairy, 0.5 mm long, bifid.

Fi. & Fr: August - November.

Ecedogy . Commion, found in gravelly and rocky habitats in association with Cenchirus biflorus Roab.,
Tribuluy terrestris L. etc, Not so abundant as earlier two species.

- [l ' ) e o [ -r [N A e B Y o ] . A1 £l __au ' 140 S TIOT
Specimens examined ;. Near Sam, Monika 10593 (Bl Near sdito, Moding 10042 (B30

4, Aristida prutobilis Trin. & Rupr, Sp. Gram. Stip. 130, 1842 & in Mem. Acad. 3ci. Pelersb. ser. 0,
71 150, 1843; Hook. f. FL. Brit. [ndia 7 ; 226. 1896, Bor, Grass. Burm. Ceyl. Ind. Pak. 411, 1960; Bhandari,
Fl. Indian Desert 388. 1978; Pandey in Shetty & Singh, Fl. Rajasthan 3 : 977, 1993,

Erect or ascending, tufted, annual grass, 13-30 cm high. Leaves 3-10 x 0.25 cm long, convolune,
smooth, rigid, curved; sheaths glabrous, hairy at the mouth, marging membranous. Panicles B-15 em long,
subcylindrical; rachis smooth. Spikelets 5-6.5 mm long, shon-pedicelled, pale green. Lower glume 4-5 mum
long, scabrous on keel, shortly awned; upper glume up to 6 mm long, 2-toothed at tip, awned. Lemma 3-
3 mm long. 3-nerved, terete, scabrid al the top; column up to 5 mm ilong. Awn 3-fid, up to 3 cm tong, central
branch slightly longer than lateral omes. Callus shortly bearded.

Fi. & Fr: September — December,
Ecalogy ; Rare, found in sandy plains, mixed with other grasses.

Specimen examined : DN Pandev T838 (BS10).
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2. BRACHIARIA Griseb.

lu, Spikelets approsimate; the distanes up to 1.5 mm. 2
lb. Spikelets distant; the distance 1-2 cm. 1. B. kurcii
2a. Spikelets glabrous, 2. B. ramosa var. ramosi
2. Spikelets pubescent. 3. B. ramosa var. pubescens

I. Brachiarie kurzii (Hook. £ A, Camus in Lecomte, Fl, Gen, de’l Indo Chine 7 1 438, 1922: Bor,
Crrass. Burm, Ceyl. Ind, Pak. 283, 1960; Pandey in Sheuy & Singh, FlL Rajasthan 3 @ 989, 1993, Panicum
kurzii Hook, I Fl. Bt India 7 : 38, 1596,

Erect or decumbent, annoal grass. up 10 40 ¢m kigh, often eooting at lower nodes. Leaves 4-8 % (1.7-
1.5 ¢m, lanceolate, acurminate at apex, amplexicaul at base, marging crisped in upper half; ligule shortly
bearded. Spikes 3-7.5 cm tong; pedicels shorter than the spikeigts, Spikelets distant, the distance 1-2 om, cu
2.5 mm long, ovate, acute. glabrous, shiny, Lower glume clasping, distinctly 3 w0 5-nerved, ecaching up o
the half of the length of spikelets. Upper lemma 2-2.3 mm long, elliptic-oblong, rugose, apicuiate.

Fi. & Fr.. August-November.,
Eecolagy : Very rare. found in moist sandy plains in shady places,
Specimen examined : Near Meluo-ki-Basti, Monika 16744 (BSIO).

Motes . This species was reported by Sarup (1951), Vyvas (1Y07) and Wadhwa during sixties from
Rajasthan. After a long petiod of about 40 vears, it is being reported [rom Desett National Park.

2. Brachiaria ramosa (L.) Stapf in Prain, Fl. Trop. Alrca 9 ; 5342, 12819, Bor. Grass. Burm, Coyl. Tnd,
Pak, 284, 1960; Bhandari, Fl. Indhar Desert 3910 1974; Pandey in Shetty & Singh, FL. Rajasthan 3 @ 9%
1993, Panicum ramoswm Lo Mant, P11 290 1767; Hook, 1L Fl Bet India 7 0 36, 1894, gro parte.

VAr. ramosa
Local name @ Murm, Makra.

Tufted, ascending, annual grass, 40-60 cm high, oflen rooting at lower nodes, Leaves 5-15 x 0.5-1.5
cm, linear-lanceolate, flat, acominate at apex. rounded at base, giabrescent, scabrous on margins, sheaths
finely striated, glabrous except with few marginal cilia towards the mouth; ligule 4 hairy line. Racemes 3-
5, arranged in 5-15 cm leng panicles, each raceme up 10 5 ¢m Jong; rachis wriguetrous or slightly flattened,
glabrous; pedicels filiform, angular. Spikelets proximate, the distance up to 1.3 mm. ¢g 3 mm lang, oveid,
apiculate, alternate or paired. Lower glume ca 1.5 mm lung, 3 10 7-nerved, ovate, obtuse; upper one
membrunous, 7-nerved. Upper lemma cruslacecus. transversely rugose, subacute. Palea brown, Caryopsis
1.5-2 min iong, elliptic, slightly facenad.

Fi. & Fr. Aungust — October.

g | R T, W

fealogy & Oceasional, found in wel sundy plains. prefers rather shady hubilats.
Specimen examined : Berisiyala, Pandev 7868 (BSJO).

3. Brachiaria ramosa (L.y Suapf var, pubescens Basappa & Munivamma in Proc. Indian Nat, Sci. Acad.
Part B 49 {5} : 330. 1983; Pandey & Singh in Journ. Econ. Taxon, Bor, 7 0 234, [985: Pandey in Sheuy &
Singh, Fl. Rajasthan 3 : 990, 1993,
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Tuflted, ascending, annuai grass. often rooting at lower nodes, up to 40 cm high. Leaves 7-15 x (0.4-
1.6 cin, linear-lanceolate, acuminate at apex, puberulous on both surfaces: ligule bearded. Spikelets pubescent,
otherwise as in tvpe variery.

Fi & Fro August- November,
Ecology ¢ Rare, found in moist sandy plains growing with proper variety.
Specimen examined : Near Miajlar, Monika 1680 (BS10).

Notes: This variety is considered 10 be endemic to Karnataka, Pandey & Singh (L) reported it from
desertic zongs of W, Rajasthan; it's extended distribution is further confirmed by iw's collection from DNE.

3. CENCHRES L.

ta.  Bristles of involuene retrorsely seubrid, tenaciously prickly. \. € Biflorus
Ib.  Bristles of involucre antrorsely scabrid, not prickly. 2
2a.  Bristles connate above the base into a 2-3 mim long cup. d. C. setigerus
2b.  Bristles umitcd only sl the base fo form g shallow dise. 3
3a. unes co 2 cm long.
A npeuril

3 O pricurii

Ale Woonn b e Tomanlazmme el Il MBS nin T s Taenn bl iulan s wimains mBezagan or bieo. s an e bre b v =
AL FLILINmdl Bidss. INNVULUGES WLLIT ATI0dil, COinprnie dklal, STMICD DIaUies UL YOy SLILARILCL olb D30, AL LHICH AT I 1.0
cm bong, greenish wilh purplish tinge. 2. C. vifigriy

1. Cenchrus biflorus Roxb. Fl. Ind. 1 238, 1820: Hook. f. FL. Brit. India 7 : 89, 1896; Bor, Grass.
Burm. Ceyl. Tnd. Pak. 287. 1960; Bhandari, IFl. Indian Desert 392, 1978; Pandey n Shetty & Singh, Fl.
Rajasthan 3 : 993, 1993, €. catharticns Deiile, Cat, Hort. Monsp. 1838 : 4. 1839; Hook. £ £ 7 90, 1896,

Local name : Bhurar

Erect or geniculately ascending, annual grass. 20-70 cm high, Leaves 6-30 % 0.2-06 cm, linear-
lanceolate, scabrid, acominate; sheaths glabrous: liguie a densely ciliate nm. Inflorescence a cylindric, spiciform.
dense panicle up to 15 ¢m long, tinged with purple; rachis angular. Involucre subsessile; bristles numerous,
united at base into a shallow disc: outer row of shorter, retrorsely scabrid, hook-like bosiles; inner subequa!,
subulate, inside margins ciliolate, retrorsely scabrid above. Spikelets usually 2 in each involucre, cach 3-5
mm long, sessile. Lower glume 2-2.5 mm long, lanceolate, hyaline; upper one 4-4.3 mitn long, ovate, hyuline,
I to 5-nerved. Lower lemma ovate, acuminale; upper one equalling the lower, cuspidately acuminate.
membranous. Caryopsis ca 2.5 mm long, etliptic-oblong, rrgulose {Fig,-23),

Fl. & Fr: August — December,

Ecolpgy . Common, found in sandy plains forming pure formations or associated with Aristide spp..
Indigofera cordifolia Heyne ex Roth, etc.

Specimens examined ; Sam, Monika 16554 (BSIO): Tejuraon, Montka 16679 (BSIQ):. Ganga, Pandey
7811 (BSIO).

2. Cenchrus citioris .. Mant, Al 302 1771; Bor, Grass. Burm, Ceyl, Ind. Bak. 287, 1. 33 [96();
Bhandari, Fl, Indisn Desert 393, 197%; Pandey tn Shetry & Singh, Fl. Rajasthan 3 : 994, 1993 Pemniyetinn
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ig- 23, Cenchrur hifforys Roxh. : a, Habi, b, Inveduere whil spikchets.
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cenchirgides Rich in Pers. Syn. PLL 1 @ 72, 1805: Hook. f. FLL Brit. India 7 ; 88. 1896, £ cifiare (L.} Link,
Hort. Berol. 1 : 213, 1827,

l.ocal name : Dfawran,

Tufted, rigid, erect or ascending perenmial grass, with rather woody, nodose root-stock, up 0 1 m or
more high. Leaves 10-25 x 00,.2-0.3 cm, linear, flat, glabrous or sparsely hairy with tubercle-based stiff hairs,
comvelute when dry: sheaths scabridulous; ligule a viliate rim. Panicles up to & em long, purple, subcylindrical;
rachis puberulous, angular. Involucre subsessile; boistles numerous, up o 10 mm long; the outer row slender,
scabridulous; inner ones Lhickened, {lattened, connate towards base into a dise, ciliate with spreading, tubercle-
based hairs. Spikelets -4 in each involucre, 4-5 mm long, oblong-lanceolate. Lower glume 2.2-2.5 mm long.
vvate-lanceclate, faintly l-nerved: upper one g 3 mm long, ovate, scominae. Lower lemma male or rarely
hermaphrodite, 4-4.5 mm long, ovate-lanceolate, 3 to 5-nerved; wpper same as the lower, membranous.
Caryopsis 1.5-2 mm long, oblong, truncate.

Fi. & Fr. Aupgust — Decemboer,

Ecology : Most common grass of the area, found in sandy plains and on small stabilized duzes. The
main assaciiles are fndigofera cordifolic Heyne ex Roth among lepumes and Lasinres scindicus Henr among
grasses.

Specimens examined : Near Daw, Monike 16536 (BSJO); Sam, Monika 16004 (BSJO), Kanol, Pandey
7880 (BSIO). '

3. Cenchrus prieurii {Kunth} Maire in Bull. Mus. Hist, Nat. Paris ser. 2, 3 : 523, 1931: Bor, Grass.
Burm. Cev]. Ind. Pak. 290, 1960; Bhandari, Fl. Indian Desert 394, 1978; Pandey in Sheuy & Singh, Fl.
Rajasthan 3 : Y95, 1993, Pennisetum prieurii Kunth, Rev, Gram. 2 : 411, t. 119, 1831; Hook. I. Fl. Brit. India
7 89, 1896,

Local name : Lambio-Bhirai.

Glabrous, geniculately ascending, annual grass, 30-50 ¢cm high. Leaves 8-25 x 0.3-0.8 cm, lingar, acute,
flat, scabridutous on lower surface, scabrid on nerves, sheaths scabridulovs: ligule a ciliate rim. Panicles
6-15 cm long, cylindric. purplish; ruchis angular. scabridulous on angles. Involucre clongate, shortly pedunculate:
bristles numerous, connate at base into an ¢lliptic dise; outer bristles 9- 10 mm long, erect, slender. scabridulous;
inner stouter. ciliate inside towards base, subequal. Spikelets 1-2 in each involucre, 3.5-4 mm long. scusile,
ovate, acuminate, glabrous. Lower glume 2.5-3 mm long, tanceolate, obluse, 1-nerved, hyaline; upper one va

3 & Iong. ovate obtuse, 1 4 [ ad 1 ower lomma h1rrp1'1 upner une +.5-4 mm lone ouale acmminat
ot LT IOTE, OVALW, GOwlsc, 3 Wy d-nierved. LOwe b - L - MILIITIALS,
harmyamluendire & mmsrad Camemmeie 722 v loner llmrlr_nhlr'mu

bt L F R TR N LAWY R, W W) L (] W J".J PRl LT ALLEL |\-'||5 \'l"‘l"‘""’ TARSERSRES

Fl & Fr: August — November,

Ecology : Common, found in sandy plains in association with Cenchrus bifforus Roxb., Erawrostis
ciliaris (L.} R. Br.,, Indigofera rordifolia Heyne ex Roth, etc.

Specintens examined : Sam, Monika 16604 (BRJO); Miajlar, Pundey 7HE (BSIO),

Oy

290 14nl;
C. Bifforns

4. Cenchrus setigerus Vahl, Enum. Bl 2 - 345, 1805 Bor, Grass. Bumm, Coyl Ind. Pa

k.
Bhandari, Fl. lndian Descrt 395. 197%; Pandey in Shetty & Singh, FL Rajasthan 3 ; 996, 1993,
auct, non Roxb. 1820; Houk. 1. Fl. Brit. India 7 © 89, 1896,
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I vl maman + flhanan
Pl PRI o LPPELTIFEddii.

Erect or geniculately ascending, perennial geass, 20-65 com Iigh. with stont root-stack: stem glabrous
of slightly scabrid at the base of inflorescence. Leaves 8-22 x (0.3-0.8 om, lingar-lanceolate, acuminate,
scahnidulous; sheaths compressed, keeled, mouth bearded; ligule a short hairy im. Panicles up o 10 cm long,
greenish with purple tinge, cylindne, solitary; rachis angular. Invelucre cup-shaped, subsessile, 2 to
S-tlowered: bristles connate into a cup; outer 2-2.5 mm long, glabrows; inner ¢ 3 mm long, puberolent,
antrorsely scabrid. Spikelets 3-4 mm long, sessile, ovate, subacuie. Lower glume 2.3-2.5 mm long, ovate,
subacute, 1-nerved, hyaline, upper one ca 3.5 mm lung, S-nerved. Lower lemma barren or male, 5 to
T-nerved, ovate, paleate; upper onc hermaphrodire, ovate, obtuse, Palea 2.3 mm long, oblang, obtuse. Caryvopsis
2-3 mm long, oblong, truncate. smnoth, shining. pale hrown.

Fi. & Fr: August — November.

Eeotogy @ Occasional, found usually in sandy plains and sometimes in gravelly soils in association with
Cenchrus biflorns Roxb., Fadipafera cordifolia Heyne ex Roth, elc.

Specimen examined : DNP, Tiwari 893 (BS]0).

4, CHLORIS Sw.

Chloris barbata Sw. F1. Ind. Oce. |2 200, 1787 Hook. £, F1. Brit. Tndia 7 @ 292, 896 Bor, Giass,
Burm. Cey!l. Ind. Pak. 465, 196{); Bhandari, Fl. Indian Desert 3%6. 1978: Pandey in Shetty & Singh, TL
Rajasthat 3 : 998, 1993, Andropogon barbatus L. Mant. Pl Alt. 302, 1771, non L. 1759,

Local name . Choto-arnio.

Tufted, geniculately ascending perennial grass, up to 1 m high; internodes &- 10 cm long, terete. glabrous.
Leaves 20-35 x 0.2-0.3.5 em, flat, linear, acuminate; sheaths glabrous; ligule membranous. Spikes 4-20),
digitate, with blackish-purple tinge. Spikelets 2-2.5 x [-1.5 mm, plump, 3-llowered, 3-awned. Lower glume
1.2-1.5 mm long, lanceolate; upper one slightly longer than the lower. Lower lemma up to 2.5 mm long,
ovate-eiliptic, ciliate, awned; upper lemmaz reduced fo clavate scale, awned: awn 3-4 mm long. Empty lerima
above the fertile floret 2-4. Palea oblong, equalling the glome. Caryopsis 1.5-2 mm long, oblong. compressed,

smooth.
#1. & #r: July — September,

Ecology : Occasional, found m sandy plains among the thickets of bushes, often in association with
Cenchrus biflorus Boxb., Tribulus terrestris L., et

Specimen examined : Near Daw, Maonika 16790 (BSIO).

5. CYMBOPOGON Spreng.

Cymbopogon jwarancusa (Jones) Schuit. Syst. Veg. Mant. Z : 458, 1824; Bor, Grass. Burm. Ceyl. Ind.
Pak. 128, 1960, Bhandard, Fi. Indian Desert 399. 1978 Pandey in Shetty & Singh, FI. Rajasthan 3 : 1009,
1993, Andropogon jwarancusa Jones in Asiat. Res, 4 : 109, 1795; Hook. f, F1. Bor. Tndia 7 : 203, 1896.

Erect or geniculately ascending, densely lufted. perennial grass, up 0 1.5 m high; rools aromatic.
Leaves 10-25 x (0.2-0.5 cm, flat, linear, tip filiform, base narrowed; basal sheaths coiled; lipule membranous,
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up 1o 1 mm long. Panicies 15-40 cm or more long, spatheate. Racemes 1.5-2.8 cm long. Spikelets 3-4 pairs,
half hidden by 5 mm long villi en joints and pedicels, Scssile spikelets 4-5 mm long, linear-lmeeolate,
hermaphrodite, awned, lower glume flat, scabrid, 2 o 4-nerved. Pedicelled spikelets ca 5.5 mm long, male,
oblong-elliptic, acuminate. lower glume 7 to 9-nerved.

FlL & Fr: Aupust — December.

Erofogy : Comman, found in sandy plains in grasslands of Cenchrus spp. and Lasturuy scindicus Henr,
forming scatiered patches.

Specimens examined * Mear Sudasari, Monike 105376 (BSI0O): Near Khori, Monika 16785 (RBRI0).

6. DACTYLOCTENIUM Willd.

la. Annual groass, Spikes 2-3 cm long, Anthers less than 1 mm long. Caryopsis coarsely fransversely migose.

1. 1L gegypliven
Ib. Perennial grass, Spikes 0.5-2 cm long. Anthers mote than 1 mm long. Caryopsis finely sramulate,

2. 1. seindicum

1. Dactyloctenium aegyptivm (L.) Willd. Enum. Hort. Berol. 1028, 1809; Bor, Grass. Burm. Ceyl. Ind.
Pak. 489. f. 54. 1960; Bhandan, FL Indian Desert 401, 1978; Pandey in Shetty & Singh, Fl. Rajasthan
301002, 1993, Cyrosurus aegyptivs L. Sp. PL 72, 1753, Eleusine aegypiia (L) Dest. FL Atlan. 1 : 85
1798; Hook. f. Fl. Brit. India 7 : 295, 1896,

Geniculately ascending, annval grass, 20-60 cm high; stem stoloniferous, often rooting at lower nodes,
glabrous. Leaves 7-20 x (.2-0.6 cm, linear, acute, flat, hairy, ciliate with bulhnsfe basfc-d hmn l.dpenl‘lg into

n = [ I hoieg ezl
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ent, ¢ 2 mim mllgh mucrd. Spikelets many, spreading at right ang

wio 4 Pun
3-4 mm long. Glumes divaricate, lower glume ¢q 2. 5 mm long, ovate, acute; upper equal to the lower,
Suborbicular, midrb terminating’ into a recurved awn. Lemmaz ca 3 tom long, gibbously ovate, mucronate or

awned. Caryopsis subglobose, ca | mm in diam., rugose, reddish-brown (Fig.-24).
Fi. & Fr: July — October.

Ecology : Commoen, found in sandy soils along the roads and in wastelands. It usually creeps on the
ground and torms a carpet with Tribufus terrestris ..

Specimen examined : Near Ganga, Monikg 16567 (BSJO).

2. Pactyloctenium scindicwm Boiss. Diagn. Pl. Orient. ser. 2. 4 1 131, 1859 Bor, Grass. Buem, Ceyl,
Ind. Pak. 489 |960: Bhandan, Fl. Indian Descrt 402. 1978; Pandey in Shetty & Singh, Fl. Rajasthan 3 @ 1011 3,
1993, Eleusine aristata Bhrenb. ex Boiss. Fl. Orient. 5 : 557, 1884; Hook, f. FL. Brit. India 7 © 296. 1806
E. scindica (Boiss.) Duthic, Ius. ndig. Fodd. Grass. pl. 36, 1886 & Fodd. Grass. N. India 58, 18%8,

T ol o L Lt L
LbAoal TRlITIE O FERfieiii- L ratly,

Profusely branched, creeping. stoloniferous perennial grass, 20-40 cm high, rooting at distant. thickened,
villous, woody nodes; culms tomentose with long hairs. Leaves 4-10.53 x 0.1-0.5 em, lincar, acute, loosely

ROTAMNICAL SURVEY OF INDIA



BIOIAVERSITY OF DESERT NATIONAL PARK, RAIASTHAN

174

a. Habit, b. Spikelets.

Fig. 24. Dactylpctenium aegyptivm (L.} Wiild. :
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foided, giavcous, sparseiv hairy, margins ciliate with buibous-bascd hairs: sheaths sparsely haicy; ligule a
fringe of hairs. Spikes 3-4, digitate. nften recorved after drying. bearded at the base, each up to 2 cm long;
rachis tip excurrent into a pungent, ca 2 mm long mucre. Spikelets 3-3.5 mm long. 3 10 9- flowered. Lower
glutne ra 2 mm long, ovoid, tipped with an arista, keel narrowly' winged: upper one ovate, ra 2.5 mm long,
with (1.5 mam long, i-nerved arista and ciliate keei. Lemma ca 3 mm long, ovate, membranqus with a strong
mid-nerve and weak lateral nerves, acute, cuspidate, plabrous, keeled. Paiea with scabrous keel, Caryvopsis
0.7-1 mm long, ovoid, nigose, brown, granulate.

1. & Fr: Almost throughout the vear.

Evology - Commen, found in extremely dry sandy plains forming mats on the ground with Triduwlfus
Fervestris L., and Indignfera cordifoiia Heyne ex Roth,

Specimens exammined o WMeluo-Ki-Basti, Monika 16588 (B5IO), Sudusanr, Pandey 7840 (BSIO).

T. DESMOSTACHYA Stapt
Desmostachya bipinnata (L) Stapf in Dyer, Fl. Cap. 7 : 632, 1900; Bor, Grass. Burm, Ceyl. Ind. Pak.
491. 1960; Bhandari, FL. Indian Desert 402, 1978; Pandey in Shetty & Singh, Fl. Rajasthan 3 1015, 1993
Brizg bipinnata L. Syst. Nat. od. 10, 2 875, 1759, Poa cvrosurvides Retz, Obs, Bot, 4 ¢ 200 1786, Eragrostis
cyrasuroides (Retz.} P Beauv, Lss. Agrost. 162, 1812, Hook. £, Fl. Brit. India 7 : 324, 1596,

Local name : Dab,

Erect, tufted, rhizomatous perennial grass, ce 1 m high, with stout root-stock. Leaves 20-50 x 10,309
cn1, basal leaves fascicled, acuminate, rigid, haspid on margins; sheaths glabrous, densely flabellate; ligule
a hairy line. Panicles 15-45 cm long, narrowly pyramidat, ofien irterrupted; rachis puberulent, Spikes 1.3-
3.5 cm long, clustered. Spikelets sessile, biseriate, linear-oblong, pale brown, ca 1.5 cm long, shining, 20 1o
30-flowered, detlexed. Glumes very unequal; lower glume 0.4-05 mm long; uppet one 1.5-1.6 mm long,
obtuze, Lemma 1.5-2 mm long, ovate, acute, coriaceous, straw-coloured. Palea sherter than it’s glume, with
minutely scabrid keel. Carvopsis (1.5-0.6 mm long, obliguely ovoid, laterally compressed. obscurely trigonous,
brown,

FL & Fr: August — November.

Ecology ; Rare, found in sandy plains. The rhizomes which develop in all directions from the scaly
root-stock play vital role in soil binding,

Specimen examined © DNE Thwari 905 (BSION.

8. DICHANTHIL'M Willemet

la. Inflorescence a solitary raceme, spatheute. Lower glume with a pir in the lower half. L 5 fovenlatum

b Inflorescence of digitate or subudigitate racemes, not spatheate. Glames ool patled. 1. D). annwiofum

1. Pichanihivm annilatum (Forssk.) Stapt in Prain, FL Trop. Africa 9 : 178, 1917, Bor, Griss. Burm,

Cayl Twmd Dol 132 1edt. DBhooded T Taclian Tecart A1 1078 Dachmaruls Bl India Fac: 1€ 0 & §
C¥IL g, Pak. 133 198 Bhandao, D). imdian oesert o0, HSEL DACshpanue, Doindg pase, 13 0 5L

1-2. 1984; Pandcy in Shetty & Singh, Fl. Rajasthan 3 : 1017. 1993, Andropogon anmulaius Forssk. I,
Aegypt.-Arab. 173, 1775, Hook. I. FL Brit. India 7 : 196. 1896,
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Densely tufted, erect or ascending porcanial grass, up to 1.5 m high; nodes densely bearded. Leaves
15-25 x 0,247 ¢m, lincar-lanceolate, acuminate, glabrous or more or less sparsely hairy with bulbous-based
hairs, scabnod on margings; sheaths terete, striale, bearded at lip; Ligule membranous, ca 2.5 mm long, oblong,
chiuse, slabroos. Eacernes 2-10, 3-7.5 cm long, digitate or subdigitate; rachis filiform. Sessile spikelets 3-
4.5 mm long, elliptic-obleng, imbricating; callus shortly hairy at base; lower glume oblong, with bulhouws-
based hairs on the keel, chartaceous, hairy from middle upwards to the truncate apex, margins narrowly
incurved; upper glume as long as lower glume, latceolate, subacute, 3-nerved; lower lenuna lincar-oblong,
nerveless, glabrous, upper ane represented by flartened, scabrid, slender awn. Pedicelled spikelets 3-3 mm
long, awned; pedicel as long as or more than half as long as sessile spikelet; lower glume elliptic, oblong,
7 or more-nerved, keel bristy; upper elume ciliate; lemma small

Fl. & Fr: August — December,

Feology © Common. found in sandy and gravelly plains among thickets of bushes and scartered in
grassiands.

Specimen examined : Near Ganga, Monika 16620 (BSJO).

2. Dickanthium foveolatum {Del) Roberty in Baisstera @ 0 170, 1960; Pandey in Shetty & %ingh, Fl.
Rajasthan 3 : 1019, 1993, Andropogon fovealats Del. Fl. d" Egypt. 16, 1. & T. 2. 1812; Hook. {. Fl. Bril. India
7. 168. 1896. A. strictus Roxb. FL. Ind. 1 : 260. 1832, Evemopogon fovealams (Del.} Stapl in Prain, Fl. Trop.
Africa 9 ; 183, 1917; Bor, Grass. Burm. Ceyl, Ind. Pak. 145, 1960; Bhandari, Fi. Indian Desert 417, 1978,
E. strictus (Roxb.) A. Camus in Ann. Soc. Linn. Lyon. (n.s) 68 : 208, 1921,

E.ocal name : Rofhis

Erect or ascending, tufted perennial grass, 30-70 cm high: stem geniculately ascending, bearded and
with purplish tinge on nodes. Leaves 7-15 x 0.1-0.2 cm, linear, acute, sparsely ciliate near base, minutely
puberulent; basal sheaths silky-villous, whitish; higule truncate, ciliate, hyaline. Racemes 3-4 cm long, solitary;
peduncles capillary: joints and pedicels slendet, ciliate on two opposite sides with silky hairs. Sessile spikelets
ca 4 mm long, lanceolate, callus short, bearded; lower glume 3.5-4 mm long, lanceolate-oblong, flat,
4-nerved, with deep circular pit in the vpper half, upper glume 3.5-4 mm long, oblong, ciliolate, obtuse,
3-nerved; lower lemma nerveless; upper lermma reduced to a awn, scabridulous. Pedicelled spikelets with
2-5 min long pedicels; lower glume cea 3 mm long, lanceolate, acute, pitted, S-nerved, margins siightly
incorved; upper one linear-lanceolate, 3-nerved, as long as lower.

FL & Fr. Aungust — December.

Erology : Rare, found in rocky and gravelly habitats among the thickets of Ewgrorbia cuducifolia
Haines.

D a4 M RITN OF o A A 1 Tty
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9. INGITARIA Haller (rem. cons )

Digitaria ciliaris (Retz.) Koel. Descr. Gram. 27. 1802; Bhandari. Fl. Indian Desert 404, 1974, Pandey
in Shetty & Singh, FL. Rajasthan 3 : 1025. 1993, Panicum cifiare Retz. Obs. Bot. 4 0 16. 1786, P adscendens
H. B. & K. Nov. Gen. Sp. PL. | : 97. 1816, Digitaria fimbriata Link, Hort. Berol. 1 : 226, 1827
D. advcendens (H. B, & K.} Henr. in Blumea ! : 92, 1934; Bor, Grass. Burm, Ceyl. lnd. Pak. 298. 1960,
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L. adscendens (H. B. & K.) Henr. var. fimbriata (Link) Cuf. in Bull. Jard. Bot. Etat. Brux, 39 (Suppl.y: 1327,
1969,

Local name © fharanio,

Erect or geniculately ascending annual grass, up (o 1 m high, often rooting at lower nodes. 1.eaves
7-22 x 0.2-0.9 ¢, linear-lanceclate, acuminate, rounded at base, flat, margins scabridulous, surface sparsely
hairy; sheaths glabrous; ligule membranous, co 2.5 mun long, mote or less lacerate. Racemes 3-9, 4-20 em
long, subdigitate; rachis triquetrous, narrowly winged. Spikelets 2-nate, 3-3.5 mm long, elliptic-lanceolale or
ablong-lancedlate, acute. bearded; mwo pedicels at a node connate at base, onc longer up to 1.5 ¢m long, other
0.5-0.7 em Tong. Lowsr glume 2-3.5 mm long, scaly, triangular; upper glume 2-2.5 mm long, membranous,
3-nerved. Lower lemma as long as the spikelet. ovate-oblong. acote, membranous. 5 to 7-nerved, appressed
puberulous, sitky pubescent; upper lamma subchartaceous, Stamens 3. Carvopsis 2.53-3 mm long. ellipsaid,
browr, glabrous.

Erodingy : Common, found in sandy plains and gravelly to rocky habitaty among the thickets of bushes.

Specimen examined @ INear Sudasan. Mondkae 16693 (BSIO),

10, ECHINGCHELGA P Beauv, (newn. cons}

Enlessnnrdslno rn.i'nnn i’] Lin!{. H{}!".. BerﬂL 2 r 2{}9‘ 1333 Hnr Ffﬂtt nﬂrnl F.F"I.] 'ﬂ:‘l Dﬂ. t{}g_ f_
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34. 196(); Bhandari, FI. lndmn Desent 406. 1978; Pandey in Shetty & Singh, FL Rajasthan 301033 1993,
Paricum colonum L. Syst. Nat. ed, 10 2 @ 870, 1759; Hook. . FL Brit. [ndia 7 : 32, 1896,

Local name : Jiria.

Erect or geniculately ascending. slender, annual grass, 30-80 cm high; stem hairy at nodes. often rocted
at lower nodes. Leaves 10-20 x 0.2-0.7 cm, linear, flat, acuminate, glabrescent or margins scabridulous,

reonal o R FPTTIIN S R motian af the hlade and ghanth oheonrhe Fow S 1
Lljmnw Ll_'f a l_,ru]l_;l"_b" Ulu“" ”dll'-l it |_|_11.,- jl,l||l..|.|ull O LN Ol i SO0, So8ains l.I.|_l' Wr 3 T 'U"E! \uj.dg:

keeled; ligule absent. Spikes 9-20, suberect or appressed to the axis, 2-2.5 cm long, arranged racermosety;
rachis angular, scabridulous on angles. Spikelets 2-2.3 mm long, ovoid-ovate or obovate-elliptic, acute, more
or less pubescent, secund. Lower glome cg 1 mm long. ovale or suborbicular, membranous, S-nerved; upper
glume 1.5-2 mm long, broadly ovate, concave, S-ncrved, hairy. Lower lemma similar. empty, with hyaline
palea; upper lemma broadly ovate, wrgid, coriaceows. Caryopsis |-1.5 mm long, plano-convex, elliptic,
teddish brown.

FL & Fr: Seplember — November.

Ecofogy : Rare. found in moist and marshy habitats on the marging of lanks in association with sedpes.

Specimen examined . Near Singhdar, Monika 16674 (BSIO,

11, FLYONURUS Humb, & Bonpl. ox Willd,

Elyonuras roviearnus Nees ex A. Rich. Tent. Fl. Abyss. 2 1 471 1851; Hook. f. FL Briv. India 7 : 161,
1896; Bor, Gruss. Burm. Ceyt. [nd. Pak. 145, 1960; Bhandar, Fl. Indian Desert 408, 1978: Pandey in Shety

& Singh, FI. Rajasthan 3 : 1036. 1993,
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Geniculately ascending, annual grass, 15-25 cm high, slightly pubescent just below the nodes. otherwise
internodes glabrows, Leaves 4-10 x 0.4-1.2 cm, linear-lanceolate, ngid, acote to acuminate, green, brick-red
on maturity, glabrescent; ligule a short membrane, ciliolate. Racemes 2-5 cm long. erect, enclosed by sheath,
pate green tinged with purple; joints densely bearded with whitish, long, silky haies. Sessile spikelets 9-12
mm long; callus 0.5-0.8 mm long, densely hearded. Lower glume ca 12 mm long, with 3-5 mm long
reddish-purple-coloured, bifid beak, lincar, ciliate-marpined with purple tubercles; upper glume membranous,
linear-lancenlate, scuminate, 1-nerved. Lower lemma glabrons, oblong, acute, nerveless: upper lemima oblong,
obtuse. Pedicelled spikelets with ca 2.5 mm long pedicels. Lower glume 8-9 mm long, linear. with a narrow
beak: wpper glome ca 5 mm long, lanceolate, membranous, awned.

FL & Fr: August - November.

Fradogy © Rare, found in rocky and gravelly habitats in association with  Ermegpogen desvausii D
Beauy., Fagonia sciweinfurthii (Hadidiy) Hadidi ex Ghatoor, cic.

Specimen examined : Sudasar, Monikn 16575 (BEH)).

12. ENNEAFPOQGON Desv, ex P. RBeavov,

Enneapogon desvauxii B Beauy, Ess. Agrost. 820t 16711, [812; Pandey in Shetty & Singh. FL
Rajasthan 3 : 1037, 1993,  Pappophorum brachystachvem Janb, & Spach in Ann. Sci. Nat. Bot. ser. 3.
14 ; 365, 1850 & in Nlus, P Or. 4 : 34, 1. 324, 1851; Hook. f. Fl. Brit. India 7 : 302, 1896, Enncapogon
brachystachyus (Jaub. & Spact) Stapf in Dyer, FI. Cap. 7 @ 634, 1900; Bor, Girass. Burm. Ceyl. Ind. Pak, 608.
f. 7042, 1960; Bhandari, Fl. Indian Desert 409, 1978,

Erect, wfted perenmial prass, 20040 ¢m high; stem filiform, caespitose, vitlous at podes. Leaves 5-10
x 0.2-0.35 em, lincar-filiform, convolute, acute; sheaths 2-2.5 cm long, pubescent; ligule a short rim of hairs.
Panicies 2.5-5 cm long, steei-grey, compact, ovate-cblong in outiine. Spikeicts 2 o 3-flowered, 3-4.5 mm
fong, awned. pediceiled. Lower glume 2-4.3 mm long, ovate-lanceoiai, ciliate on marging and keel, 3 0 3-
nerved; upper glume as long as lower, ovate-lanceolate, 3 1o 5S-nerved, margins hyaline, sofily pubescent
outside. Lemma g 1.5 mm long, villous at base, awned; ull awns more or less equal in length, shortly ciliate.
Falea slightly shorter than lemma, shartly ciliale on the keel, Carvopsis ca 1.3 mum [ong, aveid, smooth,

shining brown.

FL & Fr: August — December.

Ecology - Common, found in gravelly and rocky habitats, Main associates are Fagonia schweinfurthii
{Hadidi) Hadidi ex Ghaloor, Tragus roxburghii Panigrahi, cte.

Specimen examined : Near Bensivala, Monika 16702 (BSIO).

13, ERAGROSTIS M. N, Wolf
la. Spkelets breaking up ftom above downwards al maturity; rachis fragile. 2
1b. Spikelats breaking up from below upwards; ruchis wough 4
2a. Keels of palea ciliate. 3
2b. Keels of palea not ciligie, but scabrid or smooth, 3. E. juporica
3a. Pameles spivilorm. more or less interrupted. 2. k. ciliaris
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Ib. Pamicles efuse. 1. E. amabilix

4a, Lower branches of panicles fascicled or sub-whorled, with pitied glands just above prd beiow the lowest node.
and also with glundular bands below the culm-nodes. Palex deciduous, 5. E. pilosa

db.  lawaer brenches of panicles nol whorled; plandolar bands below the colim-oodes absent. Palea persisient.
4, K. minor

1. Eragrostis amabilis (L) Wight & Am. in Hook. & Arn. Bot. Buchey Yoy, 251, 1833; Uma & Danicl
I. Econ. Taxon. Bot. 22 (1) 211.1998. Poa amabitis L. Sp. PL. 68. 1733, Poa tenella L. Sp. PL. 69, 1753.
F plumesa Rete. Obs, Bot. 4 : 20, 1786, Eragrostis tenella (L) P. Beauv. ¢x Roem. & Schult. Syst. Veg,
2: 576, 181T; Stapi in Hook. f. Fl. Brit. India 7 - 315, 1896; Bor, Grass. Burm. Ceyl. Ind. Pak. 513, 196,

Bhandari, . Indian Desert 415, [978; Pandey in Shetty & Singh, Fl. Rajasthan 3 : 1051, 1993, E tenella
(L.} P. Beauv. ox Roem, & Schult, var, pfumose (Retz) Stapf in Hook, £, 1. 7 @ 315, 1886,

Local nume : Chirio-ro-khiet.

Annual, erect or ascending, glabrous, weak grass, up to 40 cm high. Leaves 6-14.5 x (1.24).7 cm, linear-
lanceolate, glabrous, acuminate: sheaths bearded at mouth; ligule a narrow rim of hairs. Panicles 9-15 ¢m
long, obleng in outltne, open; rachis bearded at nodes. Spikelets 3 to 9-flowered, 2.5-3 mm long, breaking
up from the apcx: rachilla capillary, fragile, scabrous, Glumes subequal, ovate, subacute; lower (.3-0.4 mm
long: upper ones co 0.5 mm long. Lemmias g (.7 mm lnng broadly ovate-oblong, 3-nerved. Keels of palea

r‘l]v—nn with caraading garneca I'u:ur-e Rtamens 1 uaee n.n:-u_ f'l.d ﬁ# mmn 1nru1- nu.'“.'l_.:-”'mnul ;l'nrn hmun
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Ml & Fr: August — November.
Ecology : Commen, found in meist places in sandy habitats and as a wecd of cultivation,

Specimen examined @ Kapurdi, Shetty 2353 (BSJO).

i [F AT AW

Brit. india 7 : 314. 1896, Bor, Grass. Burm. Ceyl. Ind. Pak. 506. 1960;
Pandey in Shetty & Singh, Fl. Rajasthan 3 : 1045, 1993, Pog ciliaris
Eragrostis citiaris (L) R. Br. var. brachystachva Boiss. Fl. Ortent. § : SE
315. 1896; Bor, Lc. 506. 1966.

2. Eraprostis cifiaris {1..) R. Br. in Tuckey. Natr. Exp. Congo, App. 478. 18
E Lt

4

i
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Erect or procumbent, tufted, anmual grass, 20040 cm high. Leaves 3-10 x 0.1-0.5 cm, linear-lanceolate,
flat, acute; sheaths bearded with long hairs at mouth; ligule ciliate, Panicles 4-15 cm long, imemuptedly lobed
or dense and cylindrical, spiciform, densely woolly. Smkelets 2-5 x 0.2-0.3 mm, 6 to 12-flowered, densely
tlusterad, greenish with yellowish-pink tinge, breaking up from above downwards; rachilla fragile. Glumes
subequal, cg 1.2 mm long, ovate-lanceolate, acute. Lemmas cq 1.5 mm long. oblong, mucronulate: keel hairy
or smooth, obusc. Palea equal 1o lernima, deciduous; keel tuberculate, ciliate; cilia 0.6-0.7 mm long. Caryopsis
0.3-0.5 num long, ellipsoid, light brown.

Fi. & Fr.: August - November,
Feology : Common, found in sandy plains, particulatly on drying banks of water bodies.
Specimens examined - Near Mathuo-ki-Basti, Monika 16592 (BSJO): Aleng Miajlar road, Shetry 3300

Ly RS T AT d PR LT

(BSIO),

3. Eragrostis joponica (Thunb.) Trin. in Mem. Acad. Sci. Petersh. ser. 6. | ; 405, 1830; Bor, Grass,
Burm. Ceyl. Ind. Pak. 509. 1960; Pandey in Shetty & Singh, Fl. Rajasthan 3 : 1047, 1993 Pog juponica
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Thunh. Fl. Jap. 51. 1783, P diarrhena Schult. Syst. Veg. Mant. 2 : 616. 1827, Eragrostis diarrfiena {Schull)
Steud. Syn. PL Glum. | : 266. 1854; Bor, Leo 507, 1960; Bhandari, Fl. Indian Desert 413, 1978, Eragrosis
faterrupta auct. plue non (R. Br.) P Beaov, 1812; Suapf in Hool £, FL Brit. India 7 : 3160 1896, incl. vars.
diarrfiena (Schult) Stapt and koenipié Stapf. Diandrochioa faponica (Thunb.) Henry in Boll. Bot. Surv. India
Y - 290, 1968, £ diarvhena (Schult) Henry, Lo 9 @ 290, 196K,

Tuofted, perennial grass, up to 65 cm high; culms slender, smooth. geniculately ascending. Leaves
15-25 x 0.3-1.5 cm, flat, linear, glabrows, acuie; sheaths glabrous, close; Ligule a fimbriate membranc.
Panicles 20-50 ¢m long, either contracted with appressed branches or interruptled with short spreading and
sobwhorled branches. Spikelets 3-6 mm long, 7 to |4-flowered. breaking away from above downwards;
rachilla jointed between the lemmas. Glumes subequal, hyaline, cbiuse, l-nerved. Lemmas pale green, oo |
mm long, obtuse. Stamens 2. Caryopsis ea 0.5 mm leng, obovoid, smooh, brown,

Fi. & Fr: October — February,

f gy P P —— S

1 . e e e [ L Ty e ey
LA LA ¥ oo WAMIHLILAL, LUl in »diiay !JIrJ.III“.I-, I.Fd.ll.l"ul.lld.ll_‘lf’ UL UL YL LHATRS LR

Specimen examined ; Near Schmadd, Monika 16617 (BSIO).

4. Eragrostis minor Host, Icon. Descr. Gram. Austr. 4 @ 15 1809, Stap{ in Hook. [. FL Brl. [ndia
1 321. 1896; Pandey in Sherty & Singh, Fl. Rajasthan 3 @ 1048, 1993, Poa eragrostis Lo Sp. PL 68 1753,
Eragrosiis pogeoides P. Beauv. Ess. Agrost. 162, 1X12; Bor, Grass. Burm, Ceyl. Ind. Pak. 512. 1960: Bhandari,

Fl. Indian Desert 414, 197E.

Erect or ascending, tufied, anmual grass, 20-60 cm high. Leaves 4-15 x 0.2-0.8 com, linear, acute. flat,
usually with a row of warty glands along the margins; sheaths glandular and hearded at mouth; tigule a ridge
of short hairs. Panicles up to 15 cm long, dense to open, oblong in outlme; mature branches spreading. siitt,
with short pedicels. Pedicels and branchlets usually with crateriform glands. Spikelets ca 6 mm long, 7 to

pediceis, Pad a b
1 _flawerad oreen miomented with pumle, hreakine o from (he hage: rachilla toooch, Glumes 1-1.2 mm long
V2-flowered, green pigmentad with purple, breaking up from Uie bage! rachilla tough, Glg 2,
cobaaual, gvate, acute, l-nerved, Lemmas cq 1.6 mm long, obtuse, plandular on the keels. Palea persigeent,
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scabrid on the keel. Stamens 3. Carvopsis ca 0.5 mm long, oblong, dorsally flattened, brownish.

Fi. & Fr: September — March.

Ecology : Common, found in sandy plains as a weed of cultivation and in other moist habitats,
Specimens exomined : Near Sakaro-ki-Basti, Monika 16581 (B5JO); Ganga, Pandey 7815 (BSIO)

5. Eragrostis pilesa (L) P. Beauv. Esx, Agrost. 71, 162, 175 1812, Stapf in Hook. f. F1. Brit. Tndia
7 : 323. 1896, Bor, Grass. Burm. Ceyl. Ind. Pak. 512. 1960; Bhanduari, FL Indian Descrt 414, 1978, Pandey
in Shetty & Singh, Fl. Rajasthan 3 : 1050, 1993, Pog pilesa L. Sp. Pl. 68. 1753

Tufted, erect or gemculately ascending, annual grass. 40-75 cm high, glandular. Leaves 8-12 x 0.1-0.4
cm or more, linear. flat or convolute, smooth, acuminate; sheaths close, glabrous, mouth bearded: ligule a
short hairy ridge. Panicles 8-20 ¢m long, cblong in cutline, open, lowest branches pilose in the axils, often
with glands above and below the nodes; branches fascicled above. whorled below: rachis almost glabrous,
filiform, Spikelets 6 w 15-flowered, 4-7.5 mm long, lingar-obiong. purplish-green; florets breaking up from
the base with tough, persistent rachiila. Lower glume ra 1.5 mm long. ovate-oblong, acute, 1-nerved; upper
slightly larger, ovate-lanceolate. acuminate. Lemmas ovale, subacute, ca 1.6 mm long, strongly nerved. Paica
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2-nerved, slightly shorter than glumes. deciduaus, keel smoath or scaberulous, Stamens 3. Carvopsis up Lo
0.8 mm long, cllipsoid, lateraily compressed and apiculate at base, brown,

Fi. & Fr. Sepiember — Noveober,

Erofogy @ Rare, found in wet sandy banks of water bodies and as a weed in cultivated ficlds in
assoctation with Fragrostis minor Host, Tribwfus terresteis L. cte.

Spectmens examined © Near Uanga, Moaika 16622 (BRI, Singhdar, Montka 1667 (HSJ0)); Bandera.
Monikg 17129 (BSIO),

14, HETEROPOGON  Pers.

Heteropogon contortus (L.} F. Beauv, ex Roem, & Schull, Syst, veg. 2 : 836, 1817, Bor, Grass. Burm.
Ceyl. Ind. Puk. 163. £ 6. 1960; Bhandan, Fl. Indian Desert 418, 1978, Pandey in Shetty & Singh, Fl.
Rajasthan 3 : 1059, 1993, Andropogon contortus L. Sp. FL 045, 1733; Hook. £ FL Brit, India 7 : 199, {846

Local name : Lapia

Tufted, perennial grass, up to I m high, Leaves 18-30 x 0.2-0.6 ¢m, linear, acuminate, flat; sheaths
glabrous, compressed, keeled, with auricled mouth; ligule a shor, ciliate rim. Racemes 3-12 ¢m long, solitary.
Spikelets closely imbricate; lower 2-6 sessile spikelets awnless, male o neuter; upper sessile spikelets with
long, twisted awns, female or hermaphrodite. Callus acote, bearded. Lower glume of sessile spikelcts oblong-
linear, hispidulous, many-nerved; awns up to 7.5 cm long; upper vne linear, obluse, brown, more or less
hispid. Lower lemma oblong, truncate; upper one subulate. Pedicellate spikelets 8-13 mm long; pedicels 1-
2 mm long. Lower glume lanceolate, eglandular, hirsute with bulbous-based hairs, slightly winged and wings
serrolate; upper glume oblong-lanceolate, S-norved. Lower lemma emply, oblong, ciliate, ineurved, upper
lemima obovate-oblong, ciliate. Caryopsis ca 2 mm long, oblong, terete, brown.

Fi. & Fr.. August — November
Eeotngy - Rare, found in sandy and graveliy plains among the thickess of bushes,

Specimen examined : Bandera, Pandey 7915 (BRJO).

15. LASIURUS  Boiss.

Lasiurus scindicys Henr. in Blumea 4 - 514, 194]; Bor, Grass. Burm, Ueyl. Ind. Pak. (%9 |96l
Bhandari, FI. Indian Desert 381. 1990; Pandey in Shetty & Singh, Fl. Rajasthan 3 @ 1071, 1993, Sgechorum
Rirsuttim Forssk. FI, Aegypt.-Arab. 16, 1775, non Roithoetfia hirsutg Vahil 1790, nec. Lasivrus hirsuttes {Vah)
Boisg, 1859 sensu Bhandart, fo. 420, 1978, Flvomurus hirsutus (Forssk.} Munro ex Henth, in ). Linn, Soc.
19 : 68, 1881, Stapf in Hook, f. FI. Brit. India 7 : 162. 1896. Losiurus ecavdatus Satyan. & Shankar. in ).
Bombay Nat, Hist. Soc. 60 {3} : 763. pl. 1. 1963; Bhandari, f.c. 380. 1940,

Local name © Sevan.

Densely tufted, perennial grass, with rhizomatous root-stock covered with silky cataphylls. up 1o | m
high; colms terete, more or less hairy on lower internodes, glabrous above. Leaves 9-15 x 0.4-0.5 cm, linear,
Convolute, finely acuminate, glabrous; sheaths rigid. terete; ligule a fringe of hairs. Racemes 6-10 x 0,508
Cm, solitary, densely villous: rachis fragile, jointed; joints ca 4 x 2 mum, suhclavate. densely vilions on the

BOTANICAL SURVEY OF INDIA



182 BIODIVERSITY OF DESERT NATIONAL PARK. RAJASTHAN

back, ciliolate along angies. Sessile spikeiets 8-12 mm long, one on either side of central pediceilate spikeiet.
Lower glume 7 0 S-nerved, $-59 mm long, conaceons, 2-wothed at apex. acuminaie, densely siltky villous:
upper glume ea © muo feng, ovdie, 3 w0 S-nerved, agsiaic-acuminaic, Lemrmas shorl, ovaie, acuic. hyaline,
J-nerved. Pedicellate spikelets similar to sessile ones, shightly shocter, male or neuter.

FL & Fr.: Almost throughout the vear.
Ecology © Common, found in sandy plains forming extensive Sevan grasslands.

Specimens examined : Near Khur, Monika 16506 (BSJIO); Sudasari, Monika 16539 (BSIO)

i6. LEPTOTHRIUM Kunth

Leptothrium senegalenve (Kunth) W. D, Clavton in Kew Bull. 27 @ 51, 1972 Pandey in Shetty &
Singh, Fl. Rajasthan 3 : 1072, 1993, Latipey senegalensis Kunth, Rev. Gram. 1@ 261, . 42, 1830; Hook. I
Fl. Brit. India 7 : 97. 1896; Bor, Grass. Borm. Cevl. Ind. Pak. 682, 196{: Bhandari, Fl. Indian Desert 421,
1978

Shon-lived annual grass, with few, leafy, ascending branches, 15-30 ¢m high. Leaves 5-8 x (1,104 cm,
subunlate, convolute; sheaths glabrous, with hairy mouth and ciliolate margins: ligule absent. Racemes 7-15
¢m long, bright green; peduncles flattened or slightly winged, ciliate with hooked hairs on the margins,
Spikelets in pairs, cne perfect and the other sterile or perfece, [ermer little above the laner, upper spikelet
&7 mm long and lower ca 4.5 mm long. Lower glume £-7 mm long, recurved. Tanceolate. 3 nerved, poctinate-
margined; upper glume 4-4.5 mm long. ovate-lanceolate, 3 to 4-nerved, purplish-brown, tuberculate on back,
Lerrnas ca 2 mm long, ovate-oblong, acute, hyaline, keeled. Lower glume of lower spikelet 3-4 mm long,
lanceolate, ciliate, upper glume up to 2 mm long, tubercled throughout iCs lengeh, eiliate, Caryopsis 1.2-1.5
tam long, ovoid-lanceclate, [ree.

Fi. & Fr.; Ocrober- February.

Flovalnmns o rnoiroal Fromme sm o ooea]y el caling mloine Taswine soohsame Rammatimnae fraond ne o aoand
LJLUJ-U&_V p e AL SRRy LLTLALLRE LAT .Jtll-lu'\' AW EALLLILA I.JII.I.I.II.J‘ 1wl IIIIIIE R LT FEL bl hrRLLEER AFLENILE L0 LR W b bR
in cultivated helds.
Specimens examined ; Near Miajlar, Monike 16658 (B5)0); Near Kanol, Monika 16748 (BS1O).
17. MELANCWENUCHRIN Nees
la. Cluster of spikelets including awns vp (0 B mim long, Y, M. jacguemontii
1b. Cluster of spikelets including awns more than 1) mm long. 1. M. obyssinica
1. Melanocenchris abyssinica (R, Br. ex Fresen.) Hochst. in F

lota 38 : 274 1855: Bor, Grass. Burm.

o] Tmd TRl A7 IO BLhood..] I Tadise Thocod AT 10OTH Dasdo fm Clocgn, O Qi l T Tof-tbl oo
LELk PR T LV S i3 1007, I il l, l. HIJIall el Yo, 1700, 0 ALY 1 1ooItRLy o OIIEN, L I\ﬂJlelml
T oL AT IO0Y Foaifaa s mli ff L D T oae Beocne o RTa Ranalram . 147 1037 O 1 RPN P
A BT 1A, LHITILF CILFYRSIFIIE O B, D21 G5 LTRaLL I VIS, wfielibBbdl. & 0 1%s, BRI 7. LPFRC IS FURVRCLIFIN
IMEnnr mae Enna T [lmnle & aeme e v TTonl. £ Tl Doty Tedin 7 - 904 180
LNCES ©X olCUQL J radal T. Var. prepFmc, IO, 1. i, UL Il 7 0 Las. 1a7F0

Tufted, erect, snnual grass, up to 25 cm high; culms angular, minutely pubescent. Leaves 3-3.9 %
0,1-0.2 cm, Lnear-lanceolate, acute, filiform, scabridulous, convolue-margined, ciliate; sheaths 1.5-2.5 cm
long, covered with scattered, whitish tubercle-based hairs; ligole 4 hairy ridge. Spikes 3-5 cm long, rachis
rigonous, minutely scabridulous, flexuous. Spikelets in fascicles on rachis. including the awns ca 1.4 cm
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long, tinged with purple. Lower gtume rigidly codaceous, 1.2-1.4 cm long mcluding the awn, 1-nerved,
villous at base: upper glume with broad. hyaline margin near the base, narmowed into an awn ot apex. Lower
lemma ovate-lunceolate, 3-nerved, scabrid on back, anstate; upper one 3-toothed ar apex, stalked. Palea 2-
toothed. Carvopsts 1.5-1.6 mm long. oblong, smooth, brown; hilum punctiformn,

Fl. & Fr: August — Oclober.

Ecofogy : Common grass of the gravelly and rocky habitats,

Specimen examined @ Along Ganga-Bidna Roud, Monika 16636 (BSION.

2. Melgnocenchris jacquemontii Jaub, & Spach, HL PL Or 4 ;36,1 325, 1851; Bor, Grass, Bunn.
Ceyl. Ind. Pak. 473. 1960; Bhandun, Fl. Indian DL.SLI'T. 422, 1978; P;mdc}' in Shetly & Singh, Fl. Kajasthan
3:1074. 1993, M. rovieana Nees ex Steud. Syn, PL Glum, |2 218, 1854, Graciiea rovieana (Nees ex Steud.)
Hook. f. Fl. Brit. India 7 : 284, 1806,

Suberect, tufted, annual grass, 15-20 cm high, culms scabridulous at angles. Leaves 3-6 x 0.1-0.25 cm,
filiform, lincar-lanceclate, acute, convolute-margined, covered with scattered, long, tubercle-based hairs,
sheaths 1-2 cm long, covered with scattered, long. tubercle-based hairs, ciliate; higule a thick row of short,
white hairs. Spikes 4-6 cm Jang, tiliform; rachis wigonous. flexuous, smooth, Spikelets in clusters, 7-8 mm
long including awns, green with purplish tinge, 2-{lowered. Lower glume subulate-clongate, re 2.5 mm long
excloding the awn, awns antrorsely barbellate: upper one ca 2 mm long exciuding awn, both glumes villous
at base. Lemmas 45 mm long, ovate-lanceolate, 2 to 3-lobed ar apex. awned. Stamens 3. Stigmas plumose,

Falﬁ_lr“'\LlL 1 q "} 5 T ]nnu’ r-'n"lﬁl‘h hrﬁl‘l.l’ﬂ
S ¥ S dad LLELE H LU L R

Fi & Fr: August — November.
Ecoleyy : Common, found in sandy to gravelly as well as rocky habitats.

Specimen cxamined ; Sudasani, Monika 16765 (B30,

18, OCHTROCHLOA Edgow.

Ochthochloa compressa {Forssk.) Hilu in Kew Bull. 36 : 560, 1981: Bhandari, FL. Indian Desert 383,
1990; Pandey in Shety & Singh, Fl. Rajasthan 3 : 1075, 1993, Panicum compressum Forssk. Fl, Aepypt.-
Arab. 18, 1775, Eleusine Hfagelfifera Nees in Linnaea 16 : 220, 1842; Hook. {. Fl. Bnt. india 7 ; 294 1806,
E compressa (Forssk.) Asch. & Schweinf. ex C. Christ. in Dansk. Bot. Arch. 4 {3) © 12, 1922, Bor, Grass,
Burm. Ceyl. Ind. Pak. 492, 1960; Bhandari, Fl. Indian Desert 407. |978.

local name : Ghora-dheb, Ganthia-ghus,

Prostrate or geniculatcly ascending, stoloniferous, percanta

rooting at lower nodes. Leaves 2.5-3 x 0.1-0.3 cm, fincar-lanceolate, glaucous. rigid, scuminate, recurved,
upper very short; sheaths glabrous; ligule a line of hairs. Spikes 3-6, digitate, 2-4 cm long; rachis slender,
Pubescent. Spikelets 4 to 6-flowerad, 5-8 mm long, imbricate, subsessile. Lower glume 3-3.5 mm long, ovate,
acute, membrunous; upper plume 3.5-4 mm long, conaceous, lanceolate, aristate, with broad membranous
Margins. Lemmas ca 5 mim long, ovate-lanceolate, apiculate, chartaceous, 3-nerved, with membrinous margins,
Palea obtonp, with ciliate keel.

h doo lanfu shi o ne.
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Fig. 23. Panicum antidotale Retz. : a. Habit. b. Ligule. ¢. Spikelet. d. Lower glume,

. Upper glume. {. Lower lemma, ¢ [pper lemma, h. Pistil & stamens.
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Fi. & Fr. Aupost- Fcbroary,

Erodogy © Common, found in sandy and gravelly plains. Main assoclales are Euphorbio granula
Forssk | Indignfera linifolia (L. 1) Retr | etc. Sometmes [omms it's pure communities,

Speeimens examincd ;. Near Berisivala, Monika 16538 (BSIOD), Near Kanoil, Meniba [6370 (B50).

9. DROPETHM Trin,

Oropetipm thomaeum (L. £) Tron. Fund. Agrost. 8. L 3. 1820; Hook. £, F1. Brit. India 7 : 366, 1856;
Bor, Grass. Burm, Ceyi. Ind. Pak. 474, 1960, Bhandari, Fl. Indian Desert 423. 197R; Pandey in Sheuy &
Singh, FI. Rajasthan 3 :© 1078, 1993, Nardus thomaea L. f. Suppl. PL. 105, 1781,

Small, wited, short-lived, perennial grass. 6-10 cm high. with fibrous, capiliacy roors. Leaves 3-7.5 x
0.1-0.2 cm, eneet or curved, acule, lililorm, rolled, comaccous, sparsely ciltate on the marging sheaths
u:nmpremed* membranous, hgule lacerste-rembranous, erecl. Smkes 1-3, 2.5-4.5 cm long, ¢reect, shightly
curved at apex; rachis 4-gonous, Spikelets -Aowered, ca 2 mm long, acute, deeply embedded in the distichous
cavities of the rachis. Lower glume minute, hyaling; upper one lingar-lmceolale, ca 2 mm long, acute, rgid,
recurved in fruit, 3-nerved. Lénmmas 1.5-1.6 mm long, semicireular, hyaline, callus bearded. Caryopsis ea 0.7
mr lmg, ohovate, shining brown.

i [ S I
Pl 8 £ f SAULLEALS

Ecology » Rare. found in rocky habitats, chiefly in the crevices of rocks,

Specunen examined : DNF, Sherry 3441 (H5T10).

20, PANICUM L

la, Spikelets up o 3 mm long, maroew. efliptic-lanceolate ar ovoul, 1. . antidotale

1b.  Spikelets 4 mm or more long, sharply acute, ovate to elliplic. 2 P urgidum

1. Panicum ontddowale Retz. Ohs, Boe 4 0 17, 1786; Hook, [ BL Bl India 7 © 32, 1899, Bor, Qrass.

Burm. Cevl. Ind. Pak. 322. 1960 Bhandari, Fl. Indian Tesert 424, 1978, Pandey in Sheuy & Singh, Fi,
Rajasthan 3 ; 1081, 1993,

Local name : Ghirdann, Garmane.

Tall, stout, perennial grass, up to 1.5 m high, with thick, stout, creeping root-stack; culms solid. terete,
woody at hase, rooting at lower nodes, smooth. Leaves 20-50 x 0L5-1.5 em, linear. acule, glabrowvs; sheaths
Elabrous, 4-8 cm long, smooth, striate with naked margins; ligule membranous, small, fimbriate. Panicles 15-
30 cm long, cffusc: branches fascicled, 4-10 cm long, fliform; rachis angula, slender, glabrous. Spikelets up
10 3 mm long, ovaid, glabrous, acnte. Lawer glume 1.5-2 mm lorg, about one hall to two third the length
of spikelet, broadly ovare, obtuse, 2 to 3-nerved: upper plume ca 2 mm long, broadly ovate, acuminate. | ower
lemma equalling to  upper glume; upper lemma o 1.8 mm  Jong,  elliptic, obmse, coraceous.
yellowish, Caryepsis 2-2.5 mm leng, elliptic-ovate. light brown (Fig..25),

Fi & Fr: Qctober — January.
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Feolpyy | Common, found in sandy plaing Forming isolated patches in the grasslands and in the
fences of cultivated fields.

Specimens examined : Near Nimba, Monika 16627 (BSIOY, Tank near Tejaraon, Pandey TS (BSJO).

2. Pantcum turgide Forssk. Flo Aegypl-Arab. 18, 1775; Hook. [ Fi. Bol India 7 © 44, 1896, Bor,
Grass. Burm. Ceyl], Ind. Pak. 33! 1960; Bhandacl. F1, Indian Descrt 425, 1978; Pandey 1in Sheity & Singh,
Fl. Rajasthan 3 ; 10B6. 1993,

Local name : Muratio.

Tufted, erect, perennial grass, up to 1 m high, woody at base with fibrous, felty, thick roots; internodes
34 em or more {ong; branches fascicled, swollen at base. Leaves few, basal, 5-15 x 06417 em, linear-
lanceolate, giabrous, convolute, stff and pungent; sheaths conaceous, 2-7 em lony: ligule @ dense ciliate om.
Panicles terminal, 7-15 ¢m long, subpyramidal, Joose, rachis angular, grooved, glabrous. Spikelers 3-4.5 mum

anceclate, 5 to 7-nerved; uvpper one equulling the lower lemina, 7 to 9-nerved. Upper lemmi coniaccous,
yellowish, Caryopsis ca 3 mm long, elliptic, apiculate, convex, brown,

FL & Fr: July-November.

—_—

Erodogy  Common, fownd in samdy plains as well a8 on dunes. It plays vital role in stabifizing the sand-
dunes.

Specimens examined © Near Sam. Sand-dune point, Monika 10611 {(BSIO)Y. Miajlar, Pancdev 7903
(BSIO).

21. PEROTIS Ait.

Ferofis hordefformis Nees in Hook, & A, Bot. Beech, Yoy, 247, 248, 183%; Bor, Grass. Burm.
eyl. Ind. Pak. 611, 196(), Bhandar, Fl. Indian Desert 426. 1978, Pandey in Shewy & Singh, Fi. Rajasthan
L e Tyt n

LT TN 1 dx 1 _ = B r [} ™ ry_4. r ! - d'd REFIY Y - & 4. B Taar
L IUTL 1TTO. L0 MO NVOK, L Il DI 1INAla £ 0 28, 18590, P pdrie, 1on AllL 1787,

w oy

Tufted, geniculately ascending, annual grass, 20-50 cm high, with woody root-stock. Leaves 2-5 x (0.3-
(1.8 cm, ovate or ovate-lanceolate, acute or acuminate, subamplexicaul at the basc; margins ciliate, undulate,
with cartilaginous teeth; sheaths vp 0 1.5 ¢m long, glabrous; ligule thin, membranous. Spikes cylindrical,
bottle-brush-like, purplish-green, up to 20 cm long; rachis minately pubescent. Spikelets linear, up to 2.5 mmn
long, scabridulous. Glumes equal and smaller, linear-lancenlate, 1-nerved, with definite lines of shining white
hairs on the dorsal surface, awned; callus absent. Lemma solitary, narmowly linear, 1-1.5 mm long, Caryopsis

-2 mm long, subcylindrical, pale hrown,
Fl. & Fr: Augnst — November.

[T DR | . o [ T TR DU T TN FUC R
ELUIUH_]." « L LMINTINL, TUULd 1 LS SAll-LLIIes A1 In E.I "I'L'.,'ll"" Halllls,

Specimen examined : Miajlar viltage, Monika 17116 (BSIO).

22, SCHOENEFELDIA Kunth

Schoenefeldia pracilis Kunth, Rev. Gram. 1 : 283, t. 53, 1830, Bor. Grass. Burm. Ceyl. Ind. Puk. 474,
1960); Bhandan, Fl. Indian Desert 428, 1978, Pandey in Sheity & Singh, Fl. Razasthan 3 ;0 1105, 1993
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o _ M- r o orpra__ . L. T A L ... o .1 a1 1epm2 1L LN W R .-'r' s r__l_ £Or e Pl 10
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T 289, 1896

Tufted, erect or geniculately ascending, annual grass, 30-30 cm high. Leaves 10-20 x 0.5 cm. linear,
very narrow, flaccid, hairy, acuminie, with capillary tips; ligule of a few hairs. Spikes 2-4, digitate, golden-
yellow, 5-15 cm long, closely pectinate, with 2 rows of erecto-patent. long-awned spikelets. Spikelets 2-3.5
“tnm long, narrow, tapering, subsessile, [-flowered. Lower glume 2-3 mm long, ovate-lanceolate, anstately
acuminate, hairy, |-nerved, upper ong 2-2.5 mm long, ovate-lanceolate. ciliare at the keel, 1-nerved. Lowcer
lemma 2-2.5 mm long, ovate, 1-nerved. base bearded. tip notched. awncd. Palea narrow, tip bidentate.
Carvopsts 1.5-1.8 mm long, linear, slender.

Fi. & Fr: August — Oclober.

Erology ; Common, lound in sandy plains forming thick patches, The main associates arc Indigofera
finifofia (L. £ Retz, and Lasiurus scindicus Henr

Specimen examined : Near Ganga, Monika 16625 {BRI0O).

23, SPOROBOLUS R. Br

| AR Y I (Y 1, Foak .o 'L Wil ! . PN r ¥ Tl Ty =d:o 7T 0 AL
IJPI'JI'LI'W!-H-G T UFTLETTNE [ I TE LR LINCLEL, | INERELLTE, l\l:'l. arellll. J Iy, LS, 0 PR ORI VRIRLLE F - & F S,

K
1896; Bor, Grass. Burm. Ceyl. Ind. Pak. 627. 1560; Bhandani, Fl. Indian Desert 432. 1978; Pandey in Shetty
& Singh, Fl. Rajasthan 3 : 1119. 1993, Aprostis coromandefiana Retz. Obs. Bot. 4 @ 19 1786, Vilfa

T Ty F¥ b T2 vane | W crreo 145 147 e
COTOFROTETE LG LIvLA PUGLY. D55, I‘I.EJ.UGL 1 ' |

M

Densely tufted, diffusely ascending, annual grass, 20-3% cm high, sometimes rooting at lower nodes.
Leaves 7-8 x 0.4-0.5 cm, lanceolate to lingar-lanceolate, flat, acurmnate, sub-coriacecus, subcordate at base,
tnany-nerved, midrib prominent and scabridulous with few, long, scatered hairs towards base: margins
cartilaginous, scabrid, serrulate; sheaths plabrous, compressed, striate; ligule a thin, short, membranous ridge
with a fringe ol dense fine hairs. Panicles 6-10 em long, pyramidal, branches in distant, 46 whorls. Spikelets
1.2-1.5 mm long, subsessile, adpressed to the rachis, 2-5 on the branchlets in the lower portion, solitary in
the upper part, green. Lower glume minute, scale-lLike, hyaline, ovate to suborbicular, ohtuse; upper one ca
1.3 mm long. L-nerved, ovate o ablang, membranous, Lemmas cg 1.2 mm long, oblong, obtuse, l-nerved.
Palea cq 1.2 mm long. Carvopsis ca 0.7 x .53 mm. cllipsoid, slightly compressed, reddish-brown.

Fl. & Fr. August- December

Ecotogy : Rare, [ound in moist places near water reservoirs in association with Echinochioa colona (L)
Link and some sedges.

Specimen cxomined : Along Sam-Sudasari road, Monika 16615 (BSJO).

24, STIPAGREOSTIS Nees

la. Lower leaf-sheaths and internodes woolly. 2. N, plumosa

1b.  Lower leulsheurhs and intermodes glabrous, but with Tew haics ut mouth, not wolly. L. 8 kirtigluma

1. Stipagrostis hirtighima (Steud. ex Trin. & Rupr.) De Winter in Kirkia 3 : 136, 1963 & in Bohalia
81 36). 1965: Bhandari. Fl. Indisn Desert 398. 1990; Pandey in Shetty & Singh, I-!. Rajasthan 3 ; 1125, 1993,
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.dlq'_gndﬂ }'-III‘f‘H’P;UJI"IJ"} Qh\nﬂ fus T'ﬁl‘i & Rulﬁr
7(2): 171, 1843; Hook. f. F. Brit. India
60; Bhandar, Fl, Indian Desent 387, 1978,

Local name : Dholo-lamp.

Erect, tulled, perennial grass, 40-60 ¢m high, Leaves 7-15 x 0Li-0.2 ¢m, convolute. filitorm, with
capillary tips; sheaths glabrous, with few long hairs at the mouth; ligule narrow, densely ciliate, membranous.
Panicles §-15 cm long, capillary, loose or contracled. Spikelets pale-green tinged with purple, linear-lanceolate,
Lower glome 8-10 mom long, linear-oblung, acute, scarious: wpper glume 9-12 mm long, rest Tike lower ong,
Lemma up to 4 mm long, slightly muricate, long-awned: callus ce 0.5 mm long, shortdy villous, pointed;
column 4-5 mun long, plumose with long, slender hairs, articulated on the glume; central awn ca 3.5 cm long,
silvery-plumose in the upper hall, with an excument naked Up; Lateral awns 1-1.5 cm long, very slender, hair-
like, glabrous,

FIL & Fr: Aupust — November.

Ecofogy ; Rare, found tn sandy and gravelly plains in association with Stipagrostis plumosa (1..) Munro
ex T. Anders., Sparobalus coromandelianus (Retz.) Kunth and Aristida species.

Specimen examined : Along Bidna-Ganga road, Monika 166353 (BS)O),

2. Stipagrostis plumosa (L) Munro ex T. Anders, in J. Linn, Soc. Bot. | (Supp] 55 [ 360
Bhandari, Fl. Indian Desert 398. 1990; Pandey in Shetty & Singh, Fl. Rajasthan 3 : 1126 I";“ﬂ Anmda
plumasa L. Sp. Pl ed. 2. 2 : 1666. 1763; Hook. f. Fl. Brt. [ndia 7 : 228, 1896; Bor, Gruss, Burm. Ceyl. Ind.

Pak. 411. 1960,

Erect, densely tulled, perennial grass, up to 30 cm high; culms slender; internodes 4-3 em long, lower
nodes and internodes woolly. Leaves 7-9 x (0.1-0.2 ¢m, (ihform, convoelule, curved, acuminate, smooth; lower
sheaths woolly. Panicles 6-11 cm long, contracted. Spikelets 1-flowered, awned, straw-coloured. Lower
glmmes 7-14 mm long, 3-nerved; upper one 9-15 mm long, 3-nerved, glabrous. Lemma 4-5 mm long, awned;
callus 1-1.2 mm long, bearded, pungent; central awn 3-5 cm long, plumose, without an excurrent naked tip:
lateral awns naked, up to 2.3 cm long, glabrous.

Fl. & Fr: Aungust-Movember.
Ecalogy © Rare, found 1n moist, sandy as well as gravelly habitats in association with Aristida spp.

Specimens examined ; Miajlar villape, Monike 17103 {BSJO); Phalun, Pandey 7826 (BRI,

25, TETRAPGUGON Desi,

Tetrapogon teneflus (Koen. ex Hm h‘l- Chiov, i Ann, R, Ist. Bor. Roma & - 352, 1908
ha

o i
Burm, Ceyl. Ind. Pak. 475, 1960; B

L} H)!

1dar h, Fl.
Rajasthan 3 : 1127, 1993, Chloris tenella R. h= Fl. Ind. | : 329, 1820; Hook. f. FL. Brit. [mil,., 71290, 1R9G,

. FL. Indian Desert 435 1978: Pandey in Sheuy

S
)
o]

Erect or geniculately ascending, tufted, annual grass, up to 50 em high; stem weak, branched from
nodes, glabrous. Leaves up to 15 x (.5 cm, flaccid, linear-lanceclate, acuminate, undersurface with long hairs,
margins ciliate; sheaths glabrous, keeled, compressed,; ligule membranous, truncate. Spikes solitary or paired,
up 10 6.5 cm long; peduncles hirsute. Spikelets 3 to 6-flowered, 5-6 mm long, cuneate, bifaricus, 3-awned.
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Glumes 5-6, upegual, hyaline, |-nerved; lower glume 4-5 mm long, acute; upper glume slightly longer than
Jower. Lower lemma 5-6 mm long, obovate or cuneiform, cilivlate, awned, coriaceous; upper lemma ca 5 mimn
long. Palea elliptic. with ciliste margins; callus densely villous. Caryopsis oblong, brownish,

Fi. & Fr: August — November.
Erofogy © Rare, found in the sandy and pravelly plains scattered in grasslands of short grasses.

Specimen examined : Miglar village, Monika 17116 (BSJO).

26. TRAGUS A, Haller {nom. cons.)
Tragus roxburghii Panigrahi m Kew Bull. 29 : 485, 1974; Bhandari, Fl. Indian Desert 436. 1978,

guoad descript., excl. type. Tragus biflorus sensu Schult. Syst. Veg, Mant, 2 : 205. 1824, quoad descript.;
Bor, Grass. Burm. Ceyl. Ind. Pak. 682, 1960. T. racemnsus sensu Hook. f. Bl Brit. India 7 : 97. 1896, non
Scop. 1777

Local name : Makhni.

Prostrate or peniculately ascending, annual grass, up to 20 cm high, branched from the base and often
rooting at lower nodes. Leaves 2-4.5 x 0.2-0.4 em, ovate-lanceolaie or linear-lanceolate, acuminate, amplexicau}
at base, undulate with pectinately setose marging; sheaths 1-2 cm long, setose al mouth; ligule a slender,
ciliate rim. Spikes pale yellow, 3-6 ¢m long, cyhndrical, loose, bome at the end of branches forming spike-
iike panicle; peduncle enclosed by leal-sheaths; rachis pubescenti. Spikelets ca 3 mm long, in pairs, at the end
of cg 1 mm long pedicels facing each other, acute. Lower glume very minute, hyaline; upper one ¢ca 2.5 mm
tong, slightly curved, involute, enveloping the lemma, strongly 3 (o 5-nerved, with rows of stout, hooked
spines, pubescent between the ribs of spines. Lemma solitary, ca 2 mm long, oblong-lanceolate, glabrescent,
apiculate, 3-nerved. Palea hyaline, 2-nerved, subacule, about as long as glume. Caryopsis 1.2-1.3 mm long,
linear-oblong, slightly compressed, light brown.

FL & Fr: Awgust — November.

Ecology ; Commeon, found i sandy as well as gravelly, degraded habitats.
Specimens examined ; Near Sam, Monika 16553 (BSJO). Near Kanai, 16746 (BS}D),
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FLORAL COMPOSITION A STATISTICAL ANALYSIS

The olal Angiospermic flora of Desert National Park, including both indigenous and natvraliscd plants,
compses abows 244 species and varietics belonging to 51 Gunilics and 147 genera, Ephedra oiliota 15 the
only living Gymnosperm found in the Park as well as whole desert.

Table-7 : Number and percentage of families. genera and spectes in DNP und comparison

with whole desert (Bhandug, 1978, 19901.

Groups Family {zenera Species
L DNP L Desert ) bﬁ’f’ Desert _ DNP Dese_rf
No. % Noo. % No. % No. % No. % No. %
Angiosperm
Dicotyledons A9 9231 4 BA0g 14 ATO3 A TeMY 140 7T ST 7434
Monocotyledens 3 57 12 1379 33 2230 81 2275 054 2204 174 2551
Gymnosperm l 1.92 1 115 ] 0.67 1 028 1 041 1 (.13
Total 52 100’7 I 148 100 35h 1000 245 100 682 100

The table-7 revealed that in Desert National Park, the Dicotyledonous plants dominate the tlora as they
coniribute 77.55% species, 77.03% genera and 92.31% tamilies. The Monocotyledons are rather more poorly
represented, as only 3 families (5.77%), 22.30% genera und 22.04% species add wo the Purk. It is interesting
o node that in both groups of Angiosperms generd : species ratio is almost identical. A comparison of DINP
with floral composition of desert as whole (Bhandari, 1978, 1990) revealed that Monocotyledonons taxa are

ctatus of

ruther better represented in the desert (families 13.79%, genera 22.75% and species 25.51%);
Grymnosperms is almost identical and the genera @ species matio among Dicotyledons and Menocaotyledons
almnst conform to DINP.

Table-8 : Ten dominant lamilics of lowering plants in DNP.

Families Genera Species
Poacene 210 - 43
Fabuceae R 24
Asteruceas 1} 12
Mahuareas d 12
Amaranthiaceae 7 H
Cyperaoeae i} i)
Cuenrbituceas O 11}
Boraginaceae 4 In
Mimosaceae & 4
Zygophyllaceae 4 8
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A perusal of table-8 revealed that Powteene is the dominaung group in DI as 43 specics belonging
to 26 penera grow here. The second position is occupied by Fabacewe, represented by 8 ponera and 24
species. These two dominating groups mostly form plant associations in different combinations of taxa. The
Compositaceons plants occupy third position. The species strength of Mafvaceae is equivalent to Asternceas
but genera show lesser diversity, as such placed on 4" position. The 3™ position is occupicd by
Amaranthacear wilth 7 genera and 11 species. Similarly, Cyperaceae, Cururbitaceae and Boraginacene have
cqual strengih of species, but differ in genenic strength, However, the families Mimosaceas and Zvgophivilaceas
have cqual number of genera (4) but differ slightly in species strength ay former containg 9 species and latter
B specics.

Table-9 : Comparison of ten dominant families of DNP with India. Rajasthan and Desert
India Rajasthan Desert DINE
Podcease Pouceas Pudacedae Poaceas
Orchidaceae Fabaceae Fabareae Fabaceue
Fabaceae Asteraceas Asterareqe Asteraceae
Asteraceas Cyperacens Cvperacene AMaivaceag
Rubiaceae Acanthaceas Convelvilaceus Amaranthareas
Acunthaceas Euphorbiaceae Meidvacene Cvperaceds
Euphorbiaeeae Cemvalvalaceae Fuphorbiaoeas Crcnrbitaceae
Lamigceae Scrophulaviaceae Acanthacede Boraginaceas
Apiaceae Mualvaceae Cucurbitaceae Minosaceas
Brossicacene Lomiuceas Amaranthacedae Zypophivilaieae

The table-2 indicates that first three positions occupicd by the Dunilies in DNP are identical to desent

as a whole and Rajasthan. However, Cyperaceae which occupies 6" position in DNP, stands on 4% place in
Rajasthan, including desert. Mafvaceae of 4% position in DNP is pushed back to 6™ position in desert and 9"
position in Rajasthan. Amaranthacege of 5% position is also pushed to 10" position in desert and finds no
Place in Rajasthan, Similarly, Cucurbitaceae of 7" position occupies 9" place in desert and no place in
Rajasthan. Boraginaceae, Mimosaceae and Zygophylioceae which occupy 8%, 99 and 10" positions have no
place in dmen and ]{aiaelhan Howcver Fuphorbigceae which finds no piace in DNP, performs better in

Aocar = ] ) TAY ettt A annarncon of ars] o P PRT T I"IK‘I'IJ uur'ln. ey L
hat "R L ) 8 li I..H..l"\ll.lull} Fiplu l\ﬂJl.'lDllllGU l\U o e L ] e I!.-'\.I'J.J.IJ__I'I_I"IIJ.I.I\_I'II Wr WAL LUl

revealed that out of 10 dominant families, Pogceae, Fabaceae and Asteraceae stand al different positions in
India. Rest 7 families of DNP do not find notable place in India and those find place in Indian flora, have
no standing among 10} dominant families in DNP. Further, among grass species of DNF 36.94% are common
lo desert, 13.85% to Rajasthan and 3.17% o India. Similarly, the second dominating group of legumes shows
49.23% similarity to desert, 18.49% w Rajasthan and 2.73% (o [ndia.

A perusil of diversity in species revealed that the genera Heliotropiwmn and Indigafera bear maximum
diversity ay they contain 7 species. The second position with 5 species is occupicd by 7 genera viz, Acueie,
Amaranthus, Boerhavia, Ovperus, Eragrosiis, Euphorbia and Tephrosia. Five genera stand on 3 position
containing 4 species vie. Abutilon, Aristida, Cenchrus, Sida and Tribufus. The species of Cenchrus, Citruftuy
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cefocynthis, O fanetus, Cleame gynandra, Cucwmis melo, Gisekia phamaceoides, Teplirosia purpures and
Liziphus nunmudaria show phenotypic variations in size of plant, size and shape of fruits and lcaves,
inflorescence, flower colour ¢l¢, sugpesting genetic variabihty among their individuals.

A comparison of sl germplasm of DNP with deserl as 1 whole {Bhandari, 1978, 1990) revealed that
35,492 per cent species are comman. Farther, the ratio of Monocats to Dicars e the Park is 1 3.45 for gencm
and 1 : 3.52 fur species. However, the ratio of genera to species {1 : L65) is very low in DNP as compared
to India {1 : 7} Bu, it shows more or less conformity with the ratio for desert (1 : 1.9) and Rajasthan
(1 : 2.4) The 22 families ropresented by single genus and single species include © Aristedochiaceae.
Bignoniaceae, Brassicaceae, Burseracege. Caesalpiniaceae, Fhrettaceqge, Geniangceae, Geramidceae,
Lifiaceae, Mellacear, Menispermaceae, Moraceae, Movingaceae, Orobanchaceae, Porfulacareae, Rosareae,
Rubiaceae, Simaroubaceae, Stevewlivcene, Tamaricoceae, Vahliaceae and Verbenuceae. The classification of
flora of DNP based on habit revealed that trees are very poorty represented by 17 species (6.94%:), The shrubs
and vnderstuubs together constitute 17.9%9% (44 spectest part of the flora. The vegetation of DNP 15 dominated
by herbaceous flora (129 species), constituting 52,65 per cont part of phytodiversity, Of these herbaccous
plants, about 61 species are erect. 53 species prostrate, diffuse or decombent and 15 species climber, trailcr
or twinners. Cistanche tuwbuiosa is the only parasite in the area. The prasses are represented by 43 species
and sedges by 10 specics.

The plant species of DNP may also be classified on the basis of their relationship with physical
cnvirominent. The desert environmenl impoeses sicngenl conslraints on (he lunctioning of plants, resuiting in
complex physiological, anatomical and morphological adaptations to cisure their survival, Water is the main
limiting factor determining necessary modifications in the plants viz. thick cuticle, development of water
storage tissue, reduction of surcace area of leaves or complete abscace of leaves, position and type of stomata,
hairiness, waxy coaling, long oot system, small diamerer of vesscls, presence of resin, development of
chiorophyllous tissve in the stem .clc. The plants of DINP may be grooped into four catggonies based on

Ty e N arrr
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(i} Drought Escaping Plants ; This group includes the ephemeral plants which reproduce through seeds
during monsoon petied, complele their life-cycle within 4 to & weeks and disappear. Such plants are
mastly herbs (70 species) and constitute 28.5% of the flora of DNP, They do not face hard conditions
of desert viz. Cleome gwmandra, C. viscosa, Gisekia pharnuceoides, Indigofera cordifolia, Mollugo
cerviana, M, nudicaulis, Phvilanthus fraternus, Polvgala erioptera eitc.

(i) Drought Evading Plants : This group includes the plants which can survive in little moisture for
longer duration. They are mostly anqual herbs ¢z Ammannia desertorum, Bergia anmtmannioides,
Cleame scaposa, Corchorus tridens, Digera muricare, Indigofera linnaei, Pulicavia crispa, Tephrosia
faiciformis, T. purpurea ctc. This group is represented by about 73 specics, constituting 29.80%: flora
of DNP.

(iiiy Drought Enduring Plants : This group includes the plants which are mostly percnnial herbs und have
capacity to endure or tolerate drought for longer period e.g. Boerhavia diffusa, Convelvulus proseratis,
Corchorus depressus, Pupalia lappacea var, velutindg, Solanum virginianum, Tribuluy terrestris, T
rajasthanensis ete. This gtoup is represented by about 65 species, coninbuting about 26.53% to the
phylodiversity of Park.

{iv) Drought Resistant Planis : These are the plants which have developed morpholorical and histulogical
modifications ¢.g. bulbs, tubers, long-root systern, reduction of leaf surface, overgrawths 1o check the
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Iranspiralion, wWater storage tssue, sunken stomata ete. Some examples are Calligemtum polvgonoides,
Calotropis proceru, Capparis deciduwa, Crotuluria burkia, Cyperus athinsonit, C. conplomeratus, C.
rorundus, Dipeadi ervfhraeum, Ephedra cilinta cic and several other shrubs, undershrubs amd trees
which have long root system. This group is represented by about 37 species, constituting 15.109% flora

of DNP,

PHY TOGEOGRAPHILC

The vegetation of Rajasthan is interesting phytogeographically. There has been one school of
phytopeographers who support the hypothesis of Drude (189, 1913} that Aravalli hill constitutes the ling of
demarcation between Afro-Arabian and Indo-Malavan elements starting from Gulf of Cambay northwards vp
to Delhi nidges. In the west of Aravall:, the Afro-Arabian elements dominate and in the cast the Indo-Malayan
clements (Biswas & Rao, 1953; Blatter & Hallberg. 1918-21; Blaiter & Sabnis, 1929; Mcher-Homp, 19624,
1965, 1970). The other group of phytogengraphers (Mulay, 1960; Nair & Kanodia, 1959 Nair & Nathawat,
1957, Ramdea, 1968 Viyas, 1967) is of opinion that demarcation line hetween the elements of Afro-Arabian
and Indo-Malayan origin should be shilted further cast beyond the limits of Rajasthan. Besides those workers
mentioned above, Meher-Homji & Bharucha (1975), Bharucha (1975a), Bhandari & Sharma (1977a), Charan
(199%) erc have also made an attempt to study the biogeography of Indian desert, The common factor in both
views |s thai the vegetation of Thar Desert siuated in the west of Aravalli is considered 1o be dominated by

Afrp-aArablan elements.

Recently, Singh {1978) has reassessed] the phytogengraphical aspects of Rajasthan State and concluded
that Afro-Arahiun elements predominate the Indo-Malavan elements throughout the Siate, sugmasting Drude’s
{1890, 1013} line of demarcation botween two elements more towards east beyond the limits of Rajasthan,
somewhere in Madhya Pradcsh. He has identified four distinet elements constituting the flora of Rajasthan
Viz. (i} Perso-Arabian {Afro-Arabian or Western clement} which includes specics coming frem Afiica,
Mediterranean region, Madagascar, North African-Indian desert belt, Western Asia, Arabia, Persia, Tuikey,
Indus Plain, Saharo-Sind or Sudano-Rapasthan: (i) Indo-Malayan or Easlem element which includes the
element which includes the species of Indian origin having wide spread occurrence in subconlinent and (iv)
Genera! element consisting pantropical and pleuriregional species from various parts of the World. He recorded
the ratio of Eastern and Western clements varving frem 1:2.6 to 1:4.4 in desertic zones, with maximum
petcentage of Eastern elements 11.2% and of Western elements 43.7%. The percentage of Western elemcnts
decreases graduaily as one proceeds from west to east, with increase in the percentage of Hastern elements.
In the light of showve observations, the phytogeographic aspects of DNP have been assessed.

Table- 10, Number and percentage +f various clements in Desert National Park,

Indian Gzeneral Afro-Arabian  Indo-Malayan Raliv of Eustern
{Weslern) (Eastern) and Western
No. of species &9 44 105 15 -7
Percentag 24,16 2287 42,85 f.12
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A perusal of table-10 revealed thar 105 species of DNP are of Afro-Arabian origin, representing 42,85
per cent part of total vegetational cover of the Park. The second position is cccupied by the lndian elements
(A9 species}, representing 28.16 per cent of total species of the Park, The Generai elements occupy third
position (36 species), contributing about 22.83 per cent (o the phytodiversity of DN The indo-Malayan
slements are rather poorly represented by 15 species, forming 6.12 per cent flora of DNP

Blan Aae o an 1. e e d Tam ol T P S LI SR

glemionts, Howevern, the desert contamns rather iore apt,ut:: 01 Laiar uu_:z,j‘i {33 %5 in t..uulpau.:-uu ic DINF
{28.16 %). On the other hand, the General ¢lements are little mate progunent in DNP {2285 %) than wholg
desert (21,33 %), The percentage of the indo-Malayan elements is 9.5 per cent in the desert, against DNP
(6.12 %) A comparison of DNP with Rajasthan State {(Singh, 1978} indicates that trend and pattem of
distsibution of different clements is almost wdentical. The tatio of Bastern and Westem elements is about 4.4
in western Rajasthan and 1:1.7 to 1:3 in eastern Rajasthan. This ratio in DNP is 1:7. This indicates that the
percentage of Western elements in DNP is almost double to found in rest part of desert (1:4.4), At some
places, particulatly in northern parts of desert { Ganganagar district), the ratio of Eastern and Western elements
is highest (1:6). As one crosses Aravalli in easterm direction, the ratio of Western elements decresses apainst
the Eastern clements (1:3). The same is true in southem direction as north CGujaral comprises 19 % and
sowthern Gujarat only 13 % Western elements (Singh, 1978). The possible explanation for higher percentage
of Afro-Arubian elements in desertic zones may be that due to great nalural and biotic pressures on the
vepetation in the west of Aravalli, the original naturai flora of this area is being gradually climinated and
xerophytic vegetation charactenstic of Perso-Arabian and African regions become pionger to land in the
modified plant chmate resembling the climate of Libyan desert and Cyrenaica. Further, on the western
boundary of India there is no remarkable barrier to check the migration of xerophytic glements of Afro-
Arzbian origin to the Indian desert. The interesting fact to note is that these adventive taxa first exstablish on
the western boundary of desert where NP is located and then migrate to the east in the desert. Recent
collections of Acacia nubicg (Africa), Alysicarpus hererophyilus (Sindh), Hibiscus emblyocarpus {Africa).
Pupalia lappacea var. veluting and Zaleva govindia (Africa) from DNP support our hypothesis. However, a

arrrmhar AF arthar Afre Arahion faon suhich fieat 1n1r-u..i"|n.|"| wectarn hordar Af tha dacart {DIAWNPY bhouvus aoow
AOMNOST O gLl Aro-Ardoian {axd wilchl Tirst invyacs FRRHLLLS LRI LR AT UL (AAINED § LldY b nury

established in other interior parts of the desert e.g. Anricharis senegalensis, Chascanum marrubifolium,
Commicarpus verticillatus, Dactvliondra welwirschil, Dipterygium glaucum, Indigofera sessiliflora, [pomoeq
verticiflata, Monsonin senegalensis, Odontanthera varians, Polveala irvepularis, lephrosia villosa, Tribulus
peniandrus var, macropterus, Seddera lavifolia, Stipagrosny plumosa, ele.

e
o
'H

Furiher, distribution pattern of taxa is also very much coreiated to the climatic conditions. The desertic
zone is characterized with high temperamre, high rate of evaporation and low rainfall; the temperature and

evapﬂranon gradually decrease and .ramtall increases in east and southern directions. 1t7is interesting 1o note
simultanecus changes in the percentage of Afro-Arabian and Indo-Malaysn elements i.e. decreasc in Afro-
Arabian elements and increase in Indo-Malayan elements. This shows that Western elements are denizen of
dey habitats and Eastern elements of humid climate. The most possible means of migration of Afro-Arabian
elements towards east are the high velocity winds from south-west and west towards north-cast and eastem
directions, birds, antmals and tourists. Further, the fruits and seeds of most species of Wesiern origin are well

equipped for dissemination by these agencies. The low altitude of Aravallis owards north-cast and gaps in
this range near Sirohi are probably the routes of eastwards migration of xerophytic elements across Aravalhis.
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Such species which have recently crossed Aravallis from west include Amebia hispidissima, Dipterygivm
glavucum, Heliotropium strigosum, Hibiscus lobatus, Indigofera hochstettert, Sida ovata, ete. The Indo-Malayan
taxa fail to establish m desertic environment due to different plant climate available, Further. Aravallis,
exlending from south to north-east direction in Rajasthan, also considerably check the westward movement
of Easiern clements. Suome important species which have recently crossed Aravallis towards west are .
Borreriu ariicufaris, Brachtario kurzii, Bulbostvliy burbara, Dichonmthivm ammddatum, Peroularia daemiq,
Perotis hordeiformis. etc. The migration pattern of taxa across Aravallis indicates that this hill range acts ay
an imperfect barrier.

The Indian elements, which constitute about 28.16 per cent of flora of DNP, consist the species coming
from rest part of desert, Sindh, Gujarat, Punjab, Haryana, Gangetic plains and Central India, viz. Acucia
Jacquemomtii, Aeschynomene indica, Aristolochia bracteolute, Blumea lacera, Brachiaria ramesa, Codaba
Fruticosa, Cenchrus biflorus, Cistanche tubulosa, Commiphora wightii, Cordin gharaf, Crotalaria burkia,
Dicome tomentosa, Echinops echinatus, Euphorbia caducifolie, Heliotroptumn marifolivm, Hibiscus micranthus,
fusticia procumbens, Kohauria aspera, Limeunt indicum, Mimosa hamata, Moringa concanensis, Oropelium
thomaeum, Pulicaria angustifolia, Riovnchosia capitata, Sida tiagii, Seswviam sesuviordes, Siriga angustifolia,
Tribulus rajasthanensis, Ziziphus truncate ctc. The Himalavan and N, E. Indian species are lacking in DNP.
However, their representation in Indira Gandhi Canal Command area in desert proves changes in the plant
climate of the desert. Some of these taxa are Antirrhinum orontium, Arenaria serpyllifolia, Astragalus tribuloides,
Gastrocotyie Bispida, Hypecoun procumbens, Kochia indica, Lophocklod pumily, Malconia africana, Malva
svivestris, Myriophyliom spicatum, Oenanthe jovanica, Phalaris minor, Plantago amplexicanlis, Polveonum
lanigerum, Psammogeton canescens, ele, These elements are presently lacking in non-irrigated areas of desert
including DNE, but may replace original flora in dve course if Indira lift canal is passed through DNP, as there
has been a proposal. The Desert National Park is rather unlucky in having no endemic genera out of 134 dicot
genera listed by Chattegi {1939 and poor tepresentation of cndemic species viz, Amticharis glandulosa var.
caernfea and Ziziphus truncata, €10,

The General elements oceupy third position (22.85%). They inciude a large number of cosmopolitan
plants and exotics introduced from different parts of the World. Some common cosmopolitan taxa
are : Amaranthus tricolor, A, viridis, Boerhavia diffuse, B. procumbens, Chloris burbuta, Corchorus ofitorius,
C. tridens, Eciiptu prostrata, Enicostema axiflure, Eragrostis ciflaris, E. minor, Glinus lomides, Heteropopon
conitorius, Mariscus squarrosis, Motfuge nudicawlis, Phyilonthus amares, F fraternus, Riynchosta minima,
Sida cordifofia, etc. Among the exotics, mostly the specics are from America viz. Amaranthus lividis,
A, palmeri, Boerhavia erecta, Heliotrapium bacciferum, Prosopis Juliflora, Sida cordata, Solanum Virginianem,
Tridax procumbens, Xanthium indicum etc and trom Burope viz. Amaranthus graecizans, Comvolvulus
prostratus, Fagonia schweinfurthii, F bruguiert, Helivtropium ewropaeum var. lasiovarpum, Tamarix indica,
etc. The Australian elements are rather poorly represented vie. Enneapogon desvauxii, Heliotropium subnlatum,
etc. The specics coming from East Indies. China, Japan, Philippines, Panama. Cuba, Russia etc are again very
scanty in DNP as well as whole desert, probably due to recent rise in Himalayas and Siwaliks. Only those
species which are generully very aggressive have established in the soils of DNP and deserd,

RIOLOGICAL SPECTRUM

A community consists of many species with different kinds of population fMucations and interaction
with one-another, The deseription of @ community is considered incomplete if it is only based on floristic
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listing of it"s species. The phyvsiognomic forms and structural studies of land communiiies have heen discussed
in more rewarding manner by Whittaker (1975). A communily is aiso described based on the relationship of
the perenmating tissues or i’y components 1o the ground surface (ic, life-forms). The perennanng ssucs
muke possible the plant’s survival during unfavorable seasons. The location of these tissues plays an important
role m the plant’s adaplation (o clirmate, Life-forms of differem plants rellect the gencral appearance of the

{:nr notural mﬂninn’\nu r~|-.1r._u1 wotinn A Biakoorioen g
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[ormed when all the species of higher plants of a cornmumity are classified inwo life-forms and their ratio iy
expressed in number or percentage. Geographically widely separated plant communities can be very usefully
comparcd with one-another on the basis of their blological spectra. Since, the hfe-fomns are the products of
the envirgnment arcund the plants, the hiclogical spectrum may be used as an indicator for the prevailing
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For the classification of the vegetstion of different regions of the World, different systems have been
proposed by several ecologists {Humboldt, 1805 Drude, 1897, 1913: Ravnkiaer, 1911, 1934 Braun-Blanguet.
1932; Cain, 1953 Cabrers, 195920, bur Raunkiser's life-form svstem (1934} has a universal applicability. The
plant climate of 2 repion, according to Raunkiaer (1934), is characterized by the life-forms which in the
biological spectrum of that region may or may not exceed the percentage of the same jife-form in the nonmal
spectrun (spectrum of the whole flom of the carth), Thus, the biclogical spectrum of different regions may
be worked out and used to compare the widely separated plant communitics in terms of thar climatic
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During recent vears some authors have studied the biological spectrum of the Indian desert (Das &
Sarup, 1951; Mertia & Bhandari, 1978 and Charan ef af., 1978). Pandey ef al. (1985} have reviewed biological
spectra of Rajasthan desert and pointed out that the phytoclimate of the desert 18 “Thern-cryptophytic” More
recently, Pandey & Parmar {1993) have analyzed the bielogical spectrum of Rajasthan as a whole and have
again advocated “Thero-cryptophytic™ phytoclimate of the State, Further, the vahidity of the vegetational
criterion for assessing the aridity or humidity of a region has been elucidated by Meher Homji (1964). In
1981, Meher-Bemji reviewed life-form spectra of 38 regions analyzed by different workers from dilferent
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spectmum reveals “Therophytic” phytoclimate for zones and for intensively cultivated areas (Meaher-
Homji, [962h).

Raunkiaer’s system of classification of life-form classes is bascd mainly upon one leature ie. adaptation
of plants for surviving n unfavorsble seasons, especially with cepard to the degree of protection of the
perennating buds or shoot apices or other bodies. In the present work, the life-form ¢lasses of Desert National
Park are determined by exhaustive and detailed foristic and experimental studics in the field and laboratory
on the h.'lblt habitat, height of phmts the nature of perennating bodies and other aspects necessary (o draw
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ADOHD 45 1}:!:!..":1 of vascular * affs O LAESI Natiihde Fafe, ul;u.ursu f-: v Fan gencra amd 22 tamiiics, may
be classified into following life-form classes according to Raunkiacr’s system
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companison 0 Raunkiaer’s (1934) normal spectrum.

Life-Farms Species T Naormal spectrum (Raunkiaer, 1934)%
Phanerophytes | 62 2331 - 46

Chamaephytes 9 03.67 9

Hemicryprophytes 29 1184 26

Cryptophyics 3t 1265 5

Therophytes 114 46.53 13

Total 245 100 100

A perusal of Table-11 revealed that Phanerophytes are represented by 62 species (Ph-25.314). The
species of this majar class may be further divided into subclasses viz. 5 species to mesophaneraphytes
(MM-2.04¢:), 12 species to microphanerophytes (M-4.90%). 22 species to nanophanerophytes (N-8984),
22 to lianas or climbers {[.-8.98%), | species to parasites {P-0.41%), Epiphyies and megaphanerophytes are
completely absent in the spectrum of Desert National Park.

Further, Chamaephytes with 9 species (Ch-3.67%) and 29 species of Hemicryptophytes (H-11.84%) are
also represented in the arca. About 31 Cryptophytes (Cr-12.659%), which include 19 Geophytes (G-7.75%)
and 12 Halophytes (HHH-4.90%), inhabit the Park. The Hydrophytes (HH) are lacking in the present area,

Therophytes baving 114 species make major class with highest percentage (Th-46.33%), including
5 species of succulents (3-2.0450).

A comparison with normal spectrum of Raunkiaer (1934) revealed (hat maximum number of species
(114) are therophytes and their percentage is more than thrice (46.53%, incl.8-2.04%) o the normal spectrum
(13%). The therophytes are mostly annual ephemerais, reproducing by the seeds, complete their life-cycle in
a very short period, particularly in the monsoon. [t suggests and confirms the hot, dry climale of the Park.

The second place is occupied by the Cryptophytes with 31 species (Cr-12.65%), which are just double
to the normal spectrum (6%). In the Cryptophytes, the perennating bodies are buried i soil or water in the
form of rhizomes, bulbs, tubers, stolons, etc. These two classes show greatest divergence from normal
spectrum and suggest “Thero-cryptophytic” phytoclimate in the Park. Phancrophytes in total represent a litile
more than half (25.31% of normal spectrum (46%). This indicates that in comparison to ephemeral and
thizomatous plants in the Park, the low woody bushy shrubs having maximum height op to two meters are

not pomerdaabdy
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adverse climate and biotic pressure. The poor representation of Phanerophytes in comparison 10 normaj
spectrumn indicates very adverse edapho-climatic conditions to support them.

argpieh in nmher The low hgiuhl of troce and gshimbs in the ares mav he streibaiad 1o
A W hengnl of Trocs ald sirubs In e ares may bde aftribitled (o

Further, Hemicryptophytes with 29 species (H-11.84%} are little less than half te the normal specirum
(26%) and Chamaephytes with 9 species (Ch-3.67%) are further very poorly represented i.e. about 3 times
less than the nurmal spectrum (9%). However, Das & Sarup (1951), Charan er al. (1978} and Meher-Homji
(1983) pointed out that Chamaephyies find second place in the biviogicul spectrum of desert and they are
double to the nommal spectrum. Mertia & Bhandari (1978), on the other hand, have found Chamaephytes
equal (o the normal spectrum, These ohservations arg contrary W the Raunkiser’s (1934} coneepl also, since
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B Normal

[ Rajasthan
B Desert

B DNP

Phanerophytes Chamaephytes Hamicryplophhyles Cryptophytes Themphytes

Diagram-2 : Comparison of different life-form spectra in Rajasthan.

higher percentage of Chamaephytes is the indicator of cold and dry climate, which is a characteristic of
temperate and high altitudinal zones of the World. The observations of Pandey er al. (1985) and Pandey &
Parmar (1993), however, support our concept.

Contrary results on biological spectrum and phytoclimate of desert area make magnitude of aridity
debatable. Krishnan (1968a, 1968b) pointed out that area receiving less than 450 mm rainfall comes under
desert. The biological spectrum, however, suggests semi-arid or semi-desertic conditions in such areas. The
present study revealed that areas which receive less than 250 mm annual rainfall are real desert and located
on the western extremities of the State covering the area of Desert National Park.

Thus, it is evident from the study that the therophytes constitute the largest biological spectrum class
of the Desert National Park. The cryptophytes form the second highest class and two together suggest “Thero-
cryptophytic” phytoclimate in the area. The biological spectrum also suggests hot and dry climate in the
area and that area covered by Desert National Park falls under the real desert, and some part which
we include today in desert having more than 250 mm annual rainfall, is not a desert in true sense. but a
semi-desert.
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BIOPERSPECTIVE POTENTIAL

Huran popularion, their setlement patern, coire, occupation, developmental activities ele have dinect
miluence on the flora and fauna of any ccosystom. Ay per the census of the year 1991, the human population
of Desert National Park is 18,618 and the cattle population ix about 38429, which includes mainly cows,
goals, sheep and camels. The settlement pattern of population in the Park is scatered in the forn of small
villages called “Dhanis” wherein mostly the people of same caste live together. Further, the houses in the
“DHnis”™ are spatially located and nomber of houses in cach “Phaent” is variabic depending on (he siec of
“Daarny” The fucters govemning the formation of different “Daans type seillements inchude population of
village, dunish churacter of land surlace, the scaltered location of water resources, socio-cultural henitage, ete.
The main castes inhabming within the junsdichon of Fark are Kajputs and Mushms with some scheduled
tribes and castes like Bhil, Ratka, Sindhi, Sanst and Gavaria. Their culture and customs are almost simular
due to close association between the societies, They wear very colourtul dresses of different beauttul designs.
The main occopation ol the people of the Park is agncuiture and animal husbandary. Due 1o scanty and
uncectain rainfall, the ammal busbandary is considered more secured profession than agriculture. However,
Nourishing tourism in the Park has generated local employment, resulting in escalating the socig-economic
conditions of the people of this area. As regard food habit, Bajra {Pennisetum americanum) 15 the main cereal
grown in the area along with Gwar {Cyamopsis tetragonoloba) and other pulses like Vignae aconitifolia
{Moth) and Phaseolus radiatus (Mung), However, production depends on the occurrence of rams. The general
health of residents is poor and people treat themselves by local herbs growing around them. The pecple in
the Park also depend on plants for their livelihood viz. food, vegerable oil, gum/resin, fuel, tibre, timber. dye,
eit. Due to limited resources of revenue and iliiteracy, the men in the Park stll live in the primitive style
in seclusion from modern civilization, uphelding the ancient traditions of their ancestors. They have accrued
considerable knowledre about the plants and their utility by their long association with forest environment
and pass this knowledge Lo next generation. However, their ethnobotanical knowledge is facing danyger of
being lost to oblivion by rapid urbanization, industrialisation, tourism and deforestation that tend (o impoverish
their onc time prosperous culwre. As such, with a view to determine the economic potential of Desert
National Park and documentarion of traditional knowledge, the cthnobotanic stwdies have been taken up,

The term “Ethnobotany™ was first coined by J. W, Harshburger (18%6). He applicd the term to the study
of plants used by primitive and aboriginal people, Cardier in 1875, Stephen Powers used the term aberigiual
botany w desuribe thie study of all fonus of the vegetable World that the aborigines used for medicines, foud,
textile, [abrics, omaments, etc. Later in 1916, Robbins er gl presented the definiton of ethnobotany in broad

sense beyond mere identification and calwloguing the plants uscd by primitive people. He aiuibuicd ihis
discipline, a study and cvaluation of the knowledge uf all phases of plant-lifc amuongsi privilive societies,
and the effect of vegetable environment upon life, custons, beliefs and hisiory of people of such societies.
Subsequently, . 8. Heiser, Ir. (1993) defined ethnobotuny us the study of will apd cultivazed planis in
relation to people. Flotkin (1995) defined ethnobotany as the study uf bl people and their utilizaion of
iropical plants. As such, cthnobotany is an interdisciplinary scivnce drawing from differcnt aspects of
anthropology, archaeology, bolany, eeology. economics, medicine and several other disciplines.

Presently ethrobotany has become an important discipline of research and development in resource
Management, conservation of biodiversity and socio-econtomic development ol the region. The ethnobotanicul
worky in organized way were started hy Botanical Survey of India in 1960 in the conmtry. Since then, the
uses of plants by tribals are being recorded for a variety of purposes Jain. 1968, 19814, 19816, 1991, 1995),
However, the Indiun desert. due to it's geographical position, environment, topography and sociv-econemic
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condirtons, may be creditest first which drawn the auention of Kimp (1869, 1870} who recorded the wild
plaats which are used as tamine food and vegetable products as food in deseriic zones of the State. Subsequently,
Irwin Hamlten (1893 furnished some othnobotanical informauon for Agmer, fullowed by Pank { 190K
Afterwards, from 1960 onwards, a mimber of workers have contributed w the cthoobolany of India on
different aspects. The voluminous literature presently available on Indian ethoobotany is nut possible 1o be
cited here for the sconomy of space. However, a notable contributions for Rajasthan and Thar duscrt in
particular which need mention are those of Chopra & Handa {1960}, Nathawat & Deshpande (1960, Chopra
& Abrol (1964), Ganguly & Kaul {1965), Gupta (1966), Gupta e ol (19663, Gupta & Kanodia (19681
Kunodia & Gupla (1968), Gupta & Saxena (1968, 1977), Gupta {1970}, Bhandari (1974, 1977}, Roy (1976),
Shrivastava (1977}, Singh & Shetty {1977), Tewari (1979), Sen & Bansal (1979). Saxena (T981), Amal Raj
{1982), Joshi (1982}, Singh & Pandey (1983, 1985, 198A), Mahupatra {1983}, Shekhuwat & Anund (1984},
Maheshwari (1993), ctc. During recent vears, foshi (1985) und Singh & Pandey (1998 have reviewed the
literature in details and added a 1ot 0 our knowledge on the ethaobolany of Rajasthan.

A nermsal of hitarsture revegled that more ,_[r,__"'r on hag beacn nm.rl o tribal rich arcas qlnnn Aravall;
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range and it's 1utl|ers in comparisan o desertic in Rajasthan. ]"urthcr in desertic zones, Dn.a.cﬂ National
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aspects of biodiversity. As such, no concrete decision or action could be tdken 50 far ax regards iv's notified
statns, Moreover, the ethnobotanical studies are essential from academic, indizenous knowledge, community
and folk knowledge point of view [or planning and decision making purposes. Documentation of ethnic
knowledge is also necessary for protecting the hmreauurcea and their products from hiopiracy through
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and socio-economy, not only the traditional culiire and et hn-:lbmanlcal knowledge has been threatencd but
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towards the promotion of sustainable use of plant resources, rural development and biodiversity conservation
as cmphasized in Convention on Biological Diversity (CBD).
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Field work is one of chief tools of research in ethnobolany. As soch, several intensive and extensive
botanical exploration tours were taken for three years in different parts of the Park and information reparding
plant parts used, purpose of nse, method of preparation of drug or product and administration was collected
from the inhabitants of Park, their local Vaids, Bhopas, Qjhas, ete. Further, ethnobotamcal infonmation was
aiso coilected from forest officials, postmen, tourist guides, mobile units of government physicians and
veterinary doctors who have accrued enough knowledge regarding ethnobotanical uses of plants due w their
long association with residents of Desent National Park. The authenticity of data was veritied from differert
informants in different areas at different times inside and owside the Park. For further authentication of
information and futvre reference, voucher specimens have begen collected and preserved in BSJO. Local
names, which semetimes help in determining the correct identity of plants referred in ancient literature and
provide clues against hiopiracy, have been recorded to aveid disputes. During the process of inventorisation
and documentation of ethnobotanical information, the huts and houses of tribal communities were found
rather more informative ethnobotanical museums where besides architecture of houses made from forest
products, almost all household and occupational itemns of forest produce and their use and relalion to their
lives may be seen at a glance. Since no ethnobotanical work has been done cadlier on Desert National Park.
the lIiterature has not nr(w ided 3 any data or cluey ol nl'inl'-‘. and their uses, EXCE the literuture ;{saqling wilh
history, evolution and sociology of different iribes, The works dong outside Dcaen MNationak Park in desen
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in the present work, valid botanical names of the species have heen given in alphahetical order.
followed by the names of families in parenthesis and local names in italics in second ling, The filtered and
authentic ethnobotanical information has been documented in the next paragraph under cach species In a
systetnane manner, Map showing lecanon of dwellings (villages) in the Park, photogrophs Lhrowing light on
the culture of mbals and Mustratrons / photographs of plants bayve been appended Tor ensy detenmination of
cthnobotamical taxa,

Observations -

Abatlon indicum (L) Swect (MALVACEAE)
“Kanght "

T ovon] fnhalitants sien Rast Fihes suegmnatad foany the sram o meal g e acl emrdames Thee "
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leaves and seeds with turmwric s applicd on boils, abscesaes and w cure syphilis. Infusion of caves is taken

crully to cure stomatitis und gonorhoea,

A. pannasuer (Forst. 1) Schiect, (MAIVACHEAEF)
“Kanghi-buti ™
Basi-fibre denved trom the stem s locally vsed in making ropes and cordages for knitting cots,

Acacia jacquemontii Benth, (MIMUSALLAE)
“Br-bhanwali ™

Wood 1 wsed as firewood wid sometimes for mokimg toys and wgricultural implements. Loeasves are

aneidersd sy cryud enune a nf ‘rr\.r{{igr LT vi- Moy For grevate, S e ngad o cure hodvache and want e

sy Dor aodls, Lrum 16 USRS 10 CUre D@y Hone dnd joun (RS
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A. milotica (L) Wiild, ex Delile subsp. fndiea (Benth.) Brenan (MIMOSACEAL)
“Babul" (Mlate-18/1; Fig.-11).

Tribals eat roasted seeds during famine. Powdercd stem-bark with seeds of fif {Yesamum indicum) is
also gaten by local mbabitants during scarcity of food. Gum extracted from stem 15 used for making “Laddoo”
with wheat flour, sugar and ghee and are eaictt tw strengthen the powcer. Leaves and fruits serve as good
fodder for cattle. Wood s used (o make toys, cart and other household articles. The gum extracted from stem
13 mixed with dyes while dyeing cotton clothes, Powder of dry flowers with the flowers of “Morafi™ (I ycium
barbarum) is taken orally 1o cure pimples. Bark 15 used to cure cholera, Gom is also used in local medicines
tor rheumatism. The decoction of stemi-bark s vsed as antiseptic for washing cuts, sores and other skin
diseases,

A, seregal (L) Willd. (MIMOSAUEAL)
“Kumativa” (Plate-18/2; Fig.-15).

delicious vegetable with “Ker” (miits of Copparic decidna) and “Saegeri”
ing SUMmers when frutts of Maeeffera bdreg (Kerid are avalable in the

the unrine froits idded with the w-m*mhlr- to make it more tasty, Wood s ysed o make
dl“’ahle hﬂlll"}fhlﬂd url'lLIL"r dgn'.uhurdl jmpleﬂ‘]{,['ﬂﬁ .1|'Id 1Th hL“ T'['h:l.klﬂb GUIH ealrar i.E'Ll fmn} siem Ih. uhﬂd Iur
dl"Ell'lg silk and cotton clothes and mixed with alkali during white wash of buts. 10is also collected for selling

In the market tor carning money. Gum with wheatl flour and sugar is given to tadies after delivery o protect
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them from gout and rheumatism, The decoction of flowcrs is uscd to wash infected eyes. The gum dissolved
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Aerva javanica (Burm. ) Juss. ex Schult. {AMARANTHACEAE)

“Bui” (Plate-17/3),

Powdered seeds are mixed with Bajra flour and used to make breads during famine. Woolly seeds are
used as stuffing material in pillows. Plants serve a good {uel-wood Tor the natives of DNP. Decoction of
Mowers is applied over swellings and aken orally for promoting urine discharge. Sceds are used in rheumatism,

Ailanthurs excelsa Roxb. (SIMAROURACEAE)
“Ardu”

Leaves are used as (oduer, liked by goats, The wood is used w orrake lighd houselnld aiticles. Decoction
of icaves and bark is used as a vemedy against skin eruptions.
Alysicarpus veginalis (L.) DC. (FABACEAE)
“Sarni” (Plate-18/3).

Paste of roots 1s made and a juice is extracted which is given 1o the sulferers of canpestion of tiver,
jaundice and gall-stone. It is also considered effecuve in cuning bronchitis and pnecwnonia.

Amaranthus viridis L{AMARANTHACEAE)

“angli chauli™
Tender branches and leaves are cooked as vegetable. This vepelable is considered effective in curing
constipation and punifying blood,

Amberbon ramosa (Roxb}y Jafri (ASTERACEAR)
“Unt-kantelo”

Decoction of plant 1v used to cure congh.

Ammannia baccifera L(LYTHRACEAE)

“Jal-Bhangra™ (Fig.-16).
Though painful blisters are caused by fresh brinsed leaves, yet the tribals carefully crush the leaves,
mix some tnustard oil and apply this paste on the wounds to expel fuines worms.

Arnebia hispidissima (Sieber ex Lebm.) DC. (BORAGINACEAE)

“Rambui" (Plate-18/4),
Roots yield a red-purple dye, which is used for dyeing the clothes and hands und leet by ludies like
“Henna™ at the occasion of festivals.

Bergin suffruticosa (Delile) Fenzt. (ELATINACEAE)

“Kharbuji”
Plant sap is rubbed on sores and the paste is applicd on broken bones by the tribals of the area.
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Biepharis linariaefolia Pers, (ACANTHACEAE)
“Hhangart”

Leaves and branches are given as fodder o cattle. It 18 believed that this fodder increases the milk
production in eoats and cows. Plant is also used as a wonic for sound health in the o of decoction in nulk.,
Juice of seeds is applied in earache.

Boerhavia diffusa LINYCTAGINACEAE)
“Chinawarl, Santha”

The plant serves a good fodder during rainy season for cows. Decoction of roots and leaves is used
orally to cure night blindness, asthma, javndice and diarrhoea.

Brachiaria ramosa (L.) Stapf {POACEAE)
“Murat”

Powdered grains are mixed with sugar and boiled with milk 0 make a local dish, called “Kheech”
which i8 much liked by local inhabitants. It is believed o have cooling effect in the body, The grass also
serves & very good fodder for cattie. Plant ash is mixed with boiled mustard oil and this paste is applied on
burns as an ointment.

it e Funtinnen (1 % Thuion ITADDAT ACTTAT S
HEFLELAG P MLA-DEE L LT (L ) BN e ) R LAY Y B Y )
“Liahi”

Pastc of fresh leaves is applied on boils and sores for cardly reliel. The juice of leaves is given orally
to expel worms [rom the digestive system, especially in children.

Calligonum polygoneides L. (POLYGONACFAE)

“Phog™ (Plate-19/1; Fig.-20).

called “*Phogda ka raito” which is considered to give cooling etfect to the body during summers. It can also
be preserved for fow days for future use if kept in cool and shady places. The plant 1s also used tor making
huts and in scarcity as fodder for camels. Wood is largely consumed as fire-wood in the Park area. The
decoction of plants is used W garegle aguinst sorc-gums and leaf-juice is applicd to wash the eyoes,

Cﬂ!ﬂ!mpis procera (Ait) R, Br. (ASCLEPIADACEAE)
“Aakde™

Bast-fibre derived from (he stem is used for making ropes and cordages, especially for knitiing ihe cots,
The flowers are offered to Lord Shiva. Floss of seeds is used for stuffing the pillows. Paste of roots is applied
on the pimples and boils. The root-paste is also applied against scorpion-sting and walp. Latex with tobacco
leaves is applied fo expel guinea worms and spines il deeply entered in the feet. The latex is also rubbed or
applied on pums and teeth with salt 10 relieve toothache.

“Ker” (Plate-19/2; Fip.-3).
Unripe fruits are used as vegetable and pickled. The mature fruits are caten as such, The children suck
the flowers for nectar, Wood is used as fire-wood. as it burns quickly. The wood is also helicved not be
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attacked by white ants and. thorefore, used for making roafs of huts and small agrcultural implements, The
tender twigs are comsidered to strengthen gums and also used to relieve roothache, The decoction of root-bark
is used orally to cure asthma, congh, intermittent fever, inflammation and rhcumatism. The fruits are considered
henefictal for cardiac troubles, if earen for few days on maturity, The unwashed roots with sand around them
are powdered, mixed with whey und applied on swellings and to relieve hodyache.

Cenchyus biflorus Roxb. (POACEAL)
“Bhwrar” (Fio.-23).

The grains have high percentage of sugar and protein and considered next o Penniseturn (Bajral
Powdered graing are mixed with Bajra Aour or flour of Ciralfius colocynthis (Tumbo) and baked to
make breads, locally called “Khankera™ Bhurat flour with ghee and sugar is fried 1o make another local
delicious dish, cailed “Malad™ 1t is considered gond tor health and muscie making, It is a good fodder grass
for cattle,

C. ciliaris L. (POACEAE}

“Dharman”

The grains are used as a substitute of Bhurat gruins for food and plants [or fodder. C setigerny Vuhl
{Dhaman) also findy identical uses.

Tender branches with leaves are cooked ay vegelable. Decoction of plant Is given in anaemia.

Citrullus colocynthis (L.} Schrad. (CUCURBITACEAE)
“Tumbo” (Plate-19/3).

Seeds, after removing the bitterness by washing in salt-water, are powdered and mixed with Bajra flour
t make breads. “Khankara” a local dish is also prepared from the secds after mixing their NMour with seed-
flour of Bhurat { Cenchrus biflorus). The decoction of roots 15 pored 2-3 drops mto ears to relicve carache.
The root-powider is taken orally to cure jaundice and rtheumatism. The natives prepare a local medicine tw
cure recurring scute stomachache by stuffing young fruits with sall and Ajwain (Trachyspernnuin ammi). They
put such fruits for few days in dark and thesn eat. Seeds yield a non-edible oil, locally called “Tremba ke tait”
used in paints, vamishing and in soap industry. As such, natives collect the fanirs and scll them in the market
of Barmer or Jaisalmer to earn money.

C. knatus {Thunb.} Matsumura & Nakai var, farares (CUCURBITACEAE)

“Matiro”

The watery fruit-pulp is sweet and edible and is used to quench thrust during summers when drinking
water is not available, The powder of dred seeds is used to make breads with Bajra flour during famine. A
iocal preparation, called “Kheech” is also made from seed-powder with milk ang sugar. The roasted seeds
with salt are also liked by the natives. The rind of the fruits is cooked as vegetable, called “Khelera™ The
preparations of Matiro produce cooling effect in the body system of man and animals.

BOTAMICAL SURVEY OF INDUA
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C. langtys (Thunb) Matsiwnura & Nakai var fistulosus (Stocks) Chakravarly {CUCURBITACEALE)
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Cleome gynandra L. (CLEOMACEAE)
Sefed-bugre” (Tig-1).
Leaves are applied in the form of paste to cure rheumatism and bliswers. They also cure night biindness

if eaten as vegetable for few months repularly, Sceds are used to cure cough 1n the form of decection and
to improve cyvesight, if applied in the form of pasie,

C. vahligna Fresen, (ClI.EOMACEAE)

“Madhio™

The decoction of fresh leaves is dropped in the nostrils of camel (0 cure wortms, 1 s also believed o
cure eczema and fungal infection on skin, if applied externally. Leaves and sceds are used to curc skin
diseases, paticublarly aczema, scabies and leucoderma.

. viscosa L(CLEOMACEAL)
“Ragro” (Plate-12/1).

Sceds are given to chldren orally for effective deworming of the stomach. The paste of lcaves heals
up wounds gquickly, The leaf-juice relieves curache.

Coccoulus pendulus 1), B, & G Forst) Diel: (MENISPEEMACEAE)
“Pifwan ™

A purple-blue dye is obtaned from ripe fruits, which is used as ink and _dycing lhf;‘ clothes. 1eai-pasic
is applied externally as a remedy apainst oozing blood from nose. Leal-sap with water is used o wash skin
eruptions.

Commiphora wightii (Arn.) Bhandan (BURSERACLAE)
“Guggal” (Plate-19/4).

Stem yields “Guggal” 4 gum-resin, which is pale-brown in colour and used commercially in perfumery,
calico-priming, dyeing silk and cotton and as an incense, The inhabitants of DNP are aware of it’s market
valoa and, therefore, collect the gum-regin by making eats in the stem and sell 1t in the arban markets.
Decoction of plant or gum-resin in warm water is used for gargling agamnst pyorthoea and spongy gums.
Bark-powder is given with milk 1o children sulfering from speech defect. chronic bronchitis, cough and eotd,
ete, Gum-resin is also applied on cuts to stop blesding. Fumes of gum-resin are inhaled to cure bronchitis,
nosal catarrh and |;r};nglrln Thg}f alen have mmsect fﬂpﬂ‘-l]ﬂﬂt prD':TTiE51 pmjLUlﬂl\" for flies and ITI'DS('!IJi[ﬂE.‘i.

Convolvylns prostratus Yorssk. var. prostratus (CONVOLVULACEAE)
“Santari” (Plate-20¢1).

The plant has great medicinal imporance as it is used us 8 subshitute to make Ayurvedic drug
“Shankhpushpi” Locally the powder of flowers with sugar ia considered as a good brain (onic, purgative and
laxative,

EOTAMICAL HRVEY OF MDA
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Corchorus depressus (1.) Vicary (TILIACEAE)
“Chamkas™

Infusion of plant and leaves isx used orally as a tonic and also given in gonorrhoa, dysentery and
hepatic disorders. Plants atter drying in shade are powdered and taken with milk of goat to gain sexval vigour.
Seeds are purgative, hut effective if applied externally in the form of paste on skin eruptions.

C. olitorius L. (TILIACEAE)

CLY ank I B
PRI

Decoction of plant is nsed orally to cure gonorrhoea and syphilis for an early reliel. Seeds are purgalive.

C. mridens L.(TILIACEAE)
“Kagnasha "

Young shoots and leaves are used as pot-herb. It is believed that vegetable is good for health and
protects from getting ill by strenpthening the resistance.

Cordia gharaf (Forssk.) Ehrenb, ex Asch. (EHRETIACEAE)
H'Gaﬂndi 1r

Mature fruits are aten fresh or conked a5 vegetable and sometimes pickled. 1 iy bulieved that they cure
constipation, piles and intestinal worms.

Fespes apadion T OOV VT ACTAT 3
AL LFCAELLE Lo, T LAY F o rlL Y ULl .f
“Rudent™

Plant decoction is considered as @ good health tonic tor children and giver orally tor fast and regulatory
growih of babies.

Crotalarig burhia Buch.-Ham. ex Benth. {FABACFEAFE)
“Sinia"

Bast-fibre obtained from the stem i3 used to make strong and durable ropes and cordage which are used
for different purposes viz. making huts, wall, roof, doors, etc. Sometimes ropes arc made by twisting the
plants for tying the bundles of fire-wood or fodder. The plums serve a good fodder for camels and goats. Dry
plants provide good fire-wood. Root-juice is used orally in kidney pain. Leaves and branches produce cooling
effect, when vsed orally in the form of decoction.

. medicasinea Lam. { FABACEAF)

“Crugario”
Plant is used as fodder for camels and goats in the Park area.

Cucumis callesus (Rottl) Cogn, {CUCURBITACEAE)

“Kachri”

The fruits are edible raw or cooked as vegetable. The natives crush mature fruis with salt and prepare

“Chutney” (sauce). The fruits are also dried and preserved for future use as vegetsble, Some fruits are very
bitter and considered toxic.

BOTAMICAL BURVEY OF MDA
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C. melo L. var. momordica Duthie & Fuller (CUCURBITACEAL}
*Kachro™

l.ocal inhabitants eat ripe fruits and cook them as vepetable. The unripe fruits are also used as vepetable
and vsually dried and preserved for oft-season vegetable use. The paste of seeds is applied on penis to cure
syphilis.

C. prophetarum 1.. (CUCURBITACEAT)
YEKheato-kacharie” (Plate-14£3),

Fruit-puip is highly purrative and toxic, The juice of roots 15, howesver, used as a health ronic by man
in some “Dhanis” of the Park.

Cyamopsis tetragonoloba (L) Taub. (FABACEAE)
“Gwar”

The young pods are cooked as vegetable and much liked by local inhabitants, They also dry up the
fruits and preserve for future use. Plant as a whole is used as valuable {fodder. Boiled grains arc usually given
to cattle as rich protein feed, “Gwar-gum™ obtained commercially from the seeds s vsed in paints, printing
and as an adhesive, The tribals in the Park, however, make no such use of it Seeds are vsed w cure diabetes.
Juice of leaves or crushed leaves is applied on the wounds to arrest bleeding. It is a culiivated crop in
the area.

Cyperus rotundus L. (CYPERACEAE)
“Motho™ (Fig.-22).

Dricd and powdered tubers are used to make breads during scarcity of food. Medicinally, the wbers are
given 1o children to cat for deworming the intestine and to cure tonsillitis,

Dactyloctenium scindicum Boiss, (POACEALL
“Fankiu-ghas”

Grains are used as food during Furmine, either by boiling them in water with salt and spices or in miik
with sugar. They are also mixed with Bajra grains (0 increase the quantity of flour during fumine, The grass
serves a good fodder for catlle. Dacrvlocteninm aegyprium (1.} Willd. (Makra; Fig.-24) also finds similar uses
in the Park.

Datura innoxie Mill, (SOLANACEAE)

“Daiure” (Plate-2072).
Paste of mature fruits or leaves is applied on swellings. bails, abscesses and on wounds of guinea-worm

for early reliel. Seeds arc crushed and juice is used in the treatment D_f hydtophobia. Some people use juice
of leaves for this purpose. Fruits are offered to Lord Shiva and constdered puisonous,

Desmostachya bipinnate (L.) Stapf (POACEAE)

"Dﬂb "
Leaves and culms are used to make ropes and cordages by wisting them. Culms are also tied wgether
and brooms are made and sold in the market to Carm some Money.

BOTAMICAL SURVEY OF MDA
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Bichanthium foveslginm (Del.) Roberiy (POACEAE)
“Rohis "

The grass serves a good fodder for caule.

iecoma tomentosa Cavs. (ASTERACEALR
“Vajreclanti "

Roots are used ay tooth-brush to cure wothache and acote pyorrhoea by the ribals in the Park asca.

Echinochioa cofona (1.} Link (POACEAT:}
“Liria”

The grass 1s very much liked by calle as fodder, The inhabitants collect the mature gramns and boil them
with milk and sugar to prepare “Kheer” — a delicious dish.

Eclipta prostrata (..} L. {(ASTERACEAE)
“Jal-bhangre"

Paste of seceds and plant is applied for blackening hairs and o eive cooling effect 1o the brain. The leat-
Juice is given orally to cure diarthoca, dysentery and jaundice.

Euphorbia caducifolin Haines (EUPHORBIACEAE)

“"Danda-thor"

Young leaves are sumetimes cooked as vegetahle. Dried stems are used as fuel-wood in the Park area.
Milky latex is applied externally to cure cutanccus eruptions, leucoderma, earache and 1o expel puinea-

TLATTIG
WY AL AL

Fagonia schweinfurthii (Hadidi) Hadidi ex Ghaloor (ZYGOPHYLILACEAR)

“Dhamaso”
The dried fruits are powdered and mixed with Bajra flour to make bread during scarcity of food. The
decoction of plani is given orally to cure cough, cold and bronchitis,

Glinus lotoides 1. (MOLLUGINACEAE)
l’iBakda i)

Decoction of plant is used as a remedy against urinary troubles. It is also used as a cure for indigestion,
Fowder of dried plant is applied on boils and wounds.

rawrm famawr (Foroole Y Wi T
LES LA FF LR R 1" n-.) E

“Gangan” (Mate-12/3; Fig.-5).
Tribals like 1o eat mature fruits in the Park area. Walking sticks are made from wood. which are also

used to control herds of cattle. Decoction of young stem and leaves is gencrally used to cure congh. Juice
of leaves is applied on skin eruptions.

BOAMCAL SUBVEY OF DA
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Haloxylen saficornicum (Moq.) Bunge ex Boiss. {CHENOPODIACEAE)

45 Ll
Lo

Dried plants e used as free-woind, Asho of voung diied stem i3 aken orally o cure uleer.

Heterapogon contortus (1.} I Beawv. ex Boem. & Schult, (POACEAE)
“Lapio”
Seeds are calen o clear the urine and intestingl obstructions.

Hibiscus micranthus L. T (MAILVACEAE)
Young leaves are used as vegetable during famine period by locul inhabitnts, Stem-birk is pecled and
used for tying purposes like a rope.

Indigofera argentea Burm. f. (FABACEAT)
“WNeali-bekario™

The sceds are uscd as anthelmintic o cxpel the intestinal worms.

I cardifelia Hevne ex Roth (FABACEAE)
“Bekar” (Piate-2iK3; Fig.-¥).

During scarcily, the seeds are mixed with Bajra graing to make breads by local inhabitants. Plants serve
a very pood fodder for cattle. Seed-decoction is used to cure throat congestion and bronchitis.

f. linifohia (L. f.) Retz. (FABACEAE)
"Lambio-hekario™ {Plate-20/2; Fig,-14)).

Powder of sceds is mixed with other cereal’s flour and used for making breads duting scarcity of food.
The decoction of flowering plunts is used as o wash for skin diseases,

Fasimrus seindicns Henr, (POACEAF)

"Sevon

Plants serve a valuable fodder for catite. Due o it's high todder value, the forest departiment is now
enhanging the production of this grass in the Park area. The graing are mixed with Bajra and their flour is
made into breads during famine.

Launaea procumbens (Roxb.) Ramayys & Rajagopal (ASTERACEAR)
"Rookhadf, Janghi-gobhi™

aste of plant on the teats of goats and cows Lo cure inflammation,

Leptodenia pyrotechnica (Forssk.) Decne. (ASCLEPIADACEAE)
“Khimp"

Plant is uscd 45 a pood tuel-wood. Basi-fibre extracicd [roany the s s used 0 make ropes and
cordages, The whole plant ix also twisted with others 10 make Topes fur Tasiening the bundles of fire-wood
and fodder, Planr-sap is dropped into nostrils to cure cold. Decoction ol roows 15 used against gasiriv ailments,
Young leaves arc applied to cure scabies n the form of paste.

BOTAMICAL SURYWET OF INUIA
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Lycium barbarum L. (ROLANACEAT)

LY. [ SR
AFELFTLATE

The leaves are powdered, mixed wilh ghee and applied on abscesses, Fowdered siem-bark is introdoced
info nosteils o ¢ure hronchitis in catle.

Maerna oblongifolia (Forssk.) A. Rich. (CAPPARACEAE)

HAera L
Untipe frues are gaten during scarcity of food

Molluga cerviana (L)) Seringe (MOLLUGINACEAE)
“Chiriya-ro-khet” (Fig.-19),

Piant is cooked as vegetable. The vegetabie 1s aiso given w ladies after delivery o clear the uterus.

Momordica charantia 1.. (CUCURBITACEAE)
“Kareln”

Unripe fruils are eaten as vegetable. Juice of fruits is considered as blood purifier and given in diabgtes,

Movinga concarensis Nimmo ex Dalz. & Gibs. (MORINGACEAR)
“Sargu”
Unripe fruits are cooked as vegetable, Leaves serve a good fodder for catthe, Wood 1s used to make huts,

Ochthochiva compressa (Forssk.) Hilu (POACEAE)
“Cranthia-ghas, Ghora-dhob”

Grass is a source of fodder for cattle. Decoction of plant is taken orally to cure rheumatism. It is also
believed to purify blood. Flowers are considered to have blood clotting properties and used to stop haemeorthage.

Panicum antidotale Retz. (POACEAE)

“Garmano, Ghirdono” (Fig.-25).
Powder of grains is mixed with the flour of other cereals and used to make breads during scarcity of
food. Plant is considered as a good fodder. Ash of plant 1s applicd on burns,

P, turgidum Forssk. (POACEAE)
“Muratio™
The food value is same as of P. antidotale Relz., but this grass provides a rather good fodder for cattle.

Fhyllanthus fraternus Wehster {EUPHORBIACEAE)
“Gueario™

Young stern yields a dye, which is locally nsed to dye the hairs of goat and sheep us an identification
mark. Roots arc given with “Gugga!™ twigs in the form of a paste to cure indigestion in camels. Leaf-paste
is applied for early cure of syphilis.

BOTAMICAL SURYEY OF IMDIA
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Portulaca #leracea L. (PORTULACACEAE}
“Kulfo, Lumi, Luno”

The plant is cooked as vegetable, which i considered as an effective tomic Tor liver. Plants also have
cooling properties, as such, the pasie of planly is applied on body for reliel in blisters and for protecting the
body from scorching heat of summers,

Prosopis cineraria {L.) Druce (MIMOSACFAF)
“Khejori”

Pods are eaten as vegetable, locally called "Sangwvi™ They are also dried and preserved for future usc.
Powder of bark. mixed with Bajra flowr, is used to make breads during famine. Leaves, locally called
“loong” serve a pood fodder for all cattle. Wood is used as Ore-wood. Timber is used 1o make huts, called
“Jhupas" agricuitural implements, household articles, etc. Gum obtained from woung trees, locally called
“Bantaka™ has cooling effect and eaten during summers. The Qowers are considersd as a safeguard against
abortion and, therefore, eaten by pregnant ladies. Mashed leaves are applied on injury. Paste of stem-bark is
also applicd on injury for casy healing. Tree is worshiped and known as “Tree of Eternity” in the Park.

P juliffora (Swartz) DC I IMIMOSACTAR)
“Angreji-baviivo”

Matre pods are eaten by the goats. The sweet pulp of ripe froits is eaten by children.  Plants serve
a goad fuel-wood. Wood is also used for making agricultural tools, gates of “Jhupas™ ctc. Gum exiracted
from the stem has a potential in calico-printing, but used as an adhesive by the tribals,

Pulicaria crispa (Forssk.) Benth. & Hook. {1 (ASTERACLCAL)
“Dholo-ligru "
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Sahadora oleaides Decne. (SAILVADORACEAE)
“Khara-jeal”
Mature fruits arc caten. They are also dried and preserved for future use. They increase sexual potentiatity,

Leaves are used as fodder. Timber is used for making huts and agricultural implements. Wood serves a good
fuel-wood. Roots arc given in pyorthoea and cough. Secd-paste 1s applied (o cure rheumatism.

N, persica 1

R ETR T R o

“Meetha-jal, Piln™

Fruits are edible. Young twigs are used as toath-brush, Wood 15 used in making “Jhupas™ and agricultural
implements. Rool-bark iy acrid and quick vesicant. Dried fruits are given against shake-bite for inducing
yomiting.

(SALVADORACEAL)

Sida cordata (Burm. {) Borssum {MALVA
“Adio-bal”

Basi-fibre abtained from the stem is used in making ropes and cordages. Dried jeaves are pasted and
applied in skin diseases.

BOITAMICAL SAMYEY OF MDMA
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5. ovata Forssk (MAIYACEATD

vy _F_ M
Falrdyyi

Stem-hark yields fibre which is sometimes used for Lying purposes, Rools have cooling effect, as such,
boiled in water and decoction 15 used as a tonic

Tecomella undulatg (Sm.) Seem. (BIGNONIACEATD

“Rohira” (Plate-21/1).

The wood is called “Marwar teak™ which has high timber value, It is used in making agriculiurai
implements, furniture, cart-wheels, houses and houschaold anticles, cte. Twigs are uscd as woth-brush, Stem-
bark 15 applied W cure eczema and root-bark is taken intemally by ladies w cure lencorhoea.

Tephrosin purpurea (L.) Pers. (FABACEAE)
“Bivmio™”

Foots and twigs arc used as tooth-brush to curs oothache and pyorthoea, Plant-sap, especially of rools,
is poured into ears o cure earache. The decoction of plant iz given orally to cure acote dry coogh.

Tragus roxburghii Panigrahi (POACEAR)
“Makhni”
The grass is considered as a good fodder for poats in flowering state (0 incresse milk production.

Tribuliey ferrestris L. (ZYGOPHYLLACEAE)

“Gokhry, Kanti” (Plate-21/2).

Seeds are powdered and mixed with Bajra flour to make breads during famine. Plant is used as fodder
for camels and also doed and stored for this purpose. Decoction of plant is given in urinary zravel and also
used as 4 remedy for impotency. The powder of froits and Sesamam indicum (Tily sceds with milk and sugar
also enhance sexual vigour, if taken oraily.

Zaleya govindia (Buch.-Ham. ex & Don} Nuir (AIZOACEAL}
“Santhi” (Fig.-17).

Seeds on eating cause abortion, diarrhoex and paralysis. As such, natives of Park consider ir a poisonous
plant.

Ziziphus mauritiane Lam. (RHAMNACEAE)

“Bor” (Plate-21/}).

Local people eat ripe fruits and sell them in the market to improve their cconomy. |Leaves are used as
fodder for goats. Wood is used for making huts, loys and some household articles. The paste of bark is applied
on boils. The decoction of roots and leaves is taken orally 0 cure diarrhoes,

Z. nummularia (Burm. f.) Wight & Am. (RHAMNACEAE)

“for. Bordi”
Twigs are used to make screens, jocally called "Tats”™ for keeping the huts cool. They are alse used
for fencing the cattle yards and agricoltural figids, Ripe fruils are eaten and also dried and preserved for future
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use. Local people afso sell them in the marker. The powder of dry fruits is mixed with Bajra flour for making
breads, Leaves serve a good fodder for goats and camels. Fruits are used to cure cough and bronchitis
problems.

Zypophylum simplex L. | ZYGOPHYLLACEAE )
“Luni, Luno" (Plate-21/4),

The infusiom of leaves and seeds 1s applied to the eves in problems of aphthalmia The seeds are eaten
for deworming the inlestine,

Use-wise Classification of Plants
Dve : Arnehio hispidissime, Cocowles pendulus and Phvllantfivy frofemus.

Fibre : Abutiton indicum. A, ponnosum, Cofofropis procera, Crotaluria burhia, Desmostachva bipinneta,
Hibiscus micranthus, Lepladenia pyrofechniva, Sidu cordata and 5. ovata,
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Haloxylon salicornicnm, Leptadenia pym:m'hnir.a. Pm.wprs cineraria and P fuliffora.

Fodder : Acaciu jacguemontii, A. nilolice subsp. indica, Ailanthus excelsa, Blepharis inariaefofia, Boerhavia
diffusa, Brachiaria ramosa, Colliponim polyroncides, Cenchrus biflorus, C. cliaris, C. setigerus, Crotalaria
burbin, €. medicaginew, Cyamopsis ietragonoloba, Dactvloctenivm aegvplioom, D. scindicom, Dichonthinm
foveolatum, Echinochion colona, Indigofera cordifolia, Lasiurus scindicus, Moringa coneanensis, OQchthochiog
compressda, FPanicum antidotale, B tureidum, Prosopis cineraria, P jufiflora, Safvadera ofeoides, Tropns
roxburghii, Tribuluy tervestris, Ziziphuy mawritiong and 2. nwmmularia,

Food and Vegetables : Acacia nifotica subsp. indica, A, senegal, Aerva javanica, Amaranthuy viridis,
| 1 SRR A g FETFI I P mannymmy am e
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Chenopodium allun, Citrulles colocynhis, O lanates var. fanatus, O lanatus var. fistelosus, Covehorus
tridenis, Cordin gharaf, Cucionis cofloxus, Cucumis mefo var. momordica, Cyamopris tetragonaloba, Cyperis
rotundus, Dactyloctenfum aegyptivem, 1. scindicum, Echinochloa colena, Euphorbia cadieifolia, Fagonia
sclhweinfurtidi, Grewia tenax, Hibiscus micranthus, Indigofera cordifelia, L linifolia. Lasiurus scindicus,
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B turgidum, Pormwloca oleracea, Mrosopis cineraria, P juliflorn, Salvadora oleoides. 8. persica, Tribwluy
terrestris, Ziziphus moriritiong ad £ noerrelareio,
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Gum and resin : Acacia jacguemontii, A. nilotica subsp. indica, A. senegal, Commiphora wightii, Cyvamopyiy
tetragonofoba, Prosopis cineraria and P ojuliffora.

Medicine : Abwiton indicum, Acacia jucguemontii, A, nifotiva subsp. iadica, A, senegal, Ailanttue excelsa,
Alvsicarpus vaginalis, Amaranihus viridis, Amberbou renosu, Ammannia baccifera, Bergio  siffrusicosa,
Biepharis linariaefolia, Boerkavia difftisa, Brachiaria ramose, Cadaba frucicosa, Calligenum polyvgonoides,
Calotrapis procera, Capparis decidug, Chenopodium altbum, Ciirutlus colocynthis, C. fanatay vau fiscdosus,
Cleome pynandra, C. vahfiung, C. viscosa, Cocoufus pendulus, Commiphora wightii, Convelvaluy proserams,
Corchorus depressus, O oljorins, Cordia gharaf, Cressa cretic, Crotulariu Inrbin, Cucumis melo var
Momordica, (. prophetanon, Cyamopsis tetragonolobd, Ciperus rotundis, Datura innosia, (Yeoma fomentosa,
o o T TP o M e oo

Eclipta prostruta, Euphorbia cadncifolia, Fagonia SCRWEIRTRFIRE Litnis folndes, Grewid renayx, Huiogvion
Salicormicum, Heteropogon conpartis, digoferd wygenied, Locordiftdia, 1. tinifelia, Lautiea procumpens,
Lepiudenia pyrotectinica, Lycium barbarum, Moftuge cervidna, Momordica charantia, Ochthochioa compressa,
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Panicum antidotale, Phyllanthus fraternus, Povtwlaca oleracea, Prosopis cineraria, Puficaria crispa, Salvadova
oleotdes, 8. persica, Sida corduta, S. ovata, Tecomella wndwlata, Tephrosio purpurea, Tribufus rervesiris,
Ziziphus mauritiang, Z. numeadaric and Zypophelifom simples.

Poigon ¢ Cucwmiy collosus,  C. prophefarum, Duatura onoxia and Zaleva govindia,

Timber : Acacia jacguemontii, A, nilotiva sabsp, indica. A, senepal, Allonthus excelsa, Copparis decidua,
Grewia tenax, Moringa concanensis, Prosopis cinergria, P juiifiora, Safvadora oleoides, 8. pervica, Tecomelia
undulata wnd Ziziphis mauritiana.

Miscellaneous : Acacia niforica subsp. indica, Aerva juvanica, Cafligonum polygonoides, Calotropty procerg,
Citrullus codocvathis, Daturg innoxia, Desmostachva bipinnaly, Prosopis cineraria, Salvadora persica,
Tecomella undulata and Ziziphus nummularia,

Discussion

A perusal of literatre revealed that about 610 specics have ethnobotanical uses in Rajasthan (Joshi, 1993
Singh & Pandey, 1998}, Of these, about 242 species have been recorded from Rajasthan desert (Singh &
Shetty, 1977; Singh & Pandey, 1983, 1985} The present sludy revealed that Desert National Park which
occuptes an area of 3162 sg km, ie. (L92 per cent of total area of Rajasthan (3, 42, 239 sq km) and {.61
per cent of Rajasthan descrt (1,960,150 sq. km), harbours 21 species of cthrobotanical intcrest, The arca and
ethncbotanical ratip falls 0.0018 species/sq km in Rajasthan, (L0012 species/sq km in Rajasthan dasert and
0.025 species/sq km in Desert National Park. The high ethno-biodiversity values in DNP provide additional
suppon for its notficd status among protected areas of the country,

Table- 12, Comparative ethnobotanical values of Rajasthan State, Rajasthan Desert
and Desert National Paik.

USES RAJASTHAN RAJASTHAN DNP
DESERT

Dye 18 10 3
Fibre 50 25 1{}
Fire-wood 18 26 9
Fodder 2] 16 2
Food & Yegetables 149 86 42
Gum & Resin L7 0 7
Medicine 363 183 68
Poison 08 0% 4
Tannin I 9 Nil
Timber 82 27 13
Miscellaneous 181 70 11
Total ethnobotanical Al F 242 a1
species
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The second clue in favour of in-site conscrvation of biodiversity of DINP may be oblaimed by calculating
the ratio of total number of species and species having ethnobotanical potential. In Rajasthan. out of
1910 species (Shetty & Singh, 1987, 1991, 1993), 610 species e, 32 per cent have ethnobotanical
value. In Rajasthan desert, out of 682 species {Bhandari, 1978, 1890), 242 species ie. 3548 per cont
and in Desert Natona! Park out of 245 species, abowt 91 species e 37.14 per cent have ethnobotanical
potential,

A perusal of table-12 revealed that ethnomedicinal value of plants have been rather more cecognized
in comparison to other uses. Out 365 ethnomedicinal species found in Rajasthan, about 183 species (50.14
per ceni) grow in desert area and 68 species (18.63 per cent of total and 37.16 per cent of desert species)
in DNP. The second place is occupied by wild food and vegerables, as vut of total 149 species of Rajasthan,
BO species (37.72 per cent) grow in desent which frequently faces the conditioms of famine. Desert Nabonal
Park harbours 42 specics 1.c. 28 per cent of total and 49 per cent of desert components. Timber yielding
species are rather poorly represented in the desert, including DNP. Out of 82 species of Rajasthun, 27 species
occur in desert and 13 in DNP representing 15.85 per cent of Rajasthan and 48.15 per cent of desert,

indicarine that the arhoreccond comnonents of this area ure 1der oreat nressure of exnlodtation, In Ragacthan
mcanng e 118 ponents o LITLCE] I pPressurs of explonaliion. N sapsinan,

[RL: 1N LR L L ) ] [RLEAN ) ) (g i 3 1wy il LIt

there are about 50 species which yield bast or floss fibre; of these, 23 species (30 per cent} also occur in
Aacowd crmn armd TE e rant S emanian’t Al Tatbar 3n YA Macact Wokoes az ] -
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number of fodder species (29 species), of these, only 16 species (55,17 per cent) are used as fodder in rest
part of desert and 72.4] per cent {21 species) in Rajasthan as a whole. The remote location of DNP and lack
of fodder aid from other agencies have compelled the residents of DNP to identify more fodder species for

their herds.

al Thawls hovizravwa hoar

dhrwyes oo
A LiaASIIUN

It is evident from the Histopram {Diagram-3) that next upmost requirement of residents of DNP is fire-
wood. In Rajasthan, about 1% species of trees and shrubs have been identified for fire-wood, However, the
number of fire-wood species reaches te 26 in desert becanse of exploitation of herbaceous taxta {or fullilling
their fuel demand, since tree and shrubby fire-wood vielding species are limited and under great pressure for
timber, food and fodder. Occurrence of 9 species (35 per cent of desert species) of fire-wood value in DNP
indicates further high degree of biotic pressure on these species. The number of dye-yielding species of
Rajasthan (18 species) is reduced to about 50 per cent {10 species} in desert and again to about 33 per cenl
of latter in DNP (3 species). It supports the theory that dye yielding species flourish betler in comparatively
high rainfall areas. Gum and resin yielding species have also followed the patern of dyes, because gum and
resin producing species are mostly trees which are rather poorly represented in desert environment. Out of
17 species of Rajasthan, 9 species {52.94 per cent) oceur in desert and 7 species (77.78 per cent of desert)
in DNP. Tannin yielding species are rather better represcnted in desert (% species) against total 11 species of
Rajasthan. No tannin yielding species covld be noticed in DNP. It is duc to edaphic conditions not heing
rocky terrain which these species prefer to grow. The poisonous contents have been identified maximum in
desertic elements (98 species), equivalent to Rajasthan as a whole. In Desert National Park, however, only
4 such species have found habitat 1o establish,

The above discussion revealed that the area demarcated as Desert National Park is ethnobotanically rich
in parameters of arca © ethnobotanical species ratio (1:35), total species . ethnobotanical species ratio
{27 + D) and human population :© ethnobiodiversity ratio (205 1), About 9 species viz, Afanthus excelsa,
Amberboa ramoesa, Citrnilus fanatuy var, fistufosus, Cleome vahfiona, Corchorns tridens, Fehinochlog codona,
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o] [JRajasthan
B Desert
B DNP

Dye
Fibre
Firewood
Fodder
Medicine
Poison
Tannin
Timber

Food & Vegetables
Gum & Rasin
Miscellansous

Diagram-3. Diagrammatic presentation in terms of percentage of ethnobotanic species in the
floral diversity of Rajasthan, Rajasthan Desert and DNP.

Hibiscus micranthus, Maerua oblongifolia and Tragus roxburghii have been recorded for the first time in
Rajasthan from DNP which have ethnobotanical potential. The other interesting fact to record includes the
plant organs used, purpose of use and methodology are almost similar in DNP and rest part of desert, except
in few cases. This again indicates that DNP in limited geographical area preserves ethnic culture heritage of

vast desert,
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. Acacia nilotica ( L) Willd. ex Del
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3. Alysicarpus vaginafis (L.) DC

Plate-18

2. Acacia senegal { L) Willd

4. Ammebia hispidizssima (Sieber ex Lehm. ) DC

BT ARICAL

SLIEVEY OF BNDLA




BIODMVERSITY OF DESERT NATIONAL PARK. RAJASTHAN

3. Cirrallus colocynthis ( L) Schrad 4. Commiphora wigheii { Arn.) Bhandari
Plate-19
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3. Indivofera condifolio Heyne ex Roth

Plate-20

1. Imdigofera Fimiferliaa (.. T3 Hfl.-
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1, Ziziphuis manritiana Lam 4. Zvgophvilum simplex L
Plate-21
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THREATS T( BIODIVERSITY

Di¢sert National Park s internationally unigue. mmcomparable and one of the maost unusual arcas of the
World. Uniqueness of the area is due to it's geomarphological value, and the existence of rare and endangered
plant and animal species funher guahty DNP as ane of the first wildemess areas sclected for conservation,
This 15 the enly protected area m the enire World having populations of endangered Great Indian Bustard.
The area also sostains a unigue foral composttion and harbours a varety of waldlife. charsclenstic to the area,
Many endemic specics of both plants and animals have been recorded in the Park area. Though. there s an
absence of dense veeetation what characterizes a desert, the Park arca shows floral and faunal Achness in
terms of the area it covers. The wide traditinnal knowledge of residents of Park reparding different uses of
plants has enhanced it’s bioprospective value. The location of the Park on the westerm boundary of the
country his given it an opportunity to provide first niche for settling down the Afro-Arabian elements from
west, Besides charactenistic landscapes within the Fark, charscteristic of Thar desert, the physical environment
15 rather more hursh than rest part of desert ares, making it a4 more {ragile ecosystem than elsewhere, Such
#n ccelegically sensitive and biolopically rich area under Desert National Park is facing mulufold threats
mainly due o non-tmplementation of Jaws laid down under Wildlife Protection Act, 1972 w bring a profected
area under lecal framework, As such, the biotic and abiotic components constituting the biodiversity of
National Park are facing natural and anthropological chreats o the extent that if immediate measures are not
taken towards forcible implementation of conservation laws, the area will be further denoded, converting into
a wasteland, Linder these circumstances, there will he hardly any other location in the desert suitable for
establishing a conservation unit and real desert ecosystem will become a historical event, Presently, the
biodiversity of Desert National Park s facing mainly following threats leading to depletion of floral and
faunal resources and ecosystem as a whole.

Settlement pattcrn ond population pressure

There have been about 37 revenue villages and 48 Dhanis in the Park area scaitered all over. Besides this,
every family has also constructed “Thupa”™ (hut) in one of his agriculivre figlds, As such, the Tamilies live
scattercd in the Park, exerting anthropological pressure all over the Park for fulfilling their requirements for
livelihood. The Park houses about 18,61% human population {Census 1991, Their houses or huats are made
up of mainly trecs, shrubs and undershrubs viz. Prosopis cineraria. Acacia nilotica subsp, indica, Cafotropis
procera, Cappariy decidua, Crotalaria burbia, Leptadenia pyrotechnica ic and few tall grasses like Lasfurus
scindicus, Pontcum antidotule, Dichantiium annulatem ete. The residents also depend on wild food {about
42 species), since apriculture cropping is nol usually possible due to irrcgular and scanty rainfall. The
important supplementary foods collected from the wild include froits and secds of Acaria senegal, Capparis
deciduy, Prosopis cineraria, Ziziphus nummualavia, Panicum turgidum, P. antidotale, Cenchrus biflorus,
Echinochioa colona e, As such, the vegetation of Park is under pressure of residents for gum and resin,
fuel, fibre, dye, medicine, food, shelter, etc. and settlement pattern is like that the conservation of hiodiversity
15 not possible cven in the core area or areas (Plate-22 & 23).

Increasing human population in the Park arca is u serious stress, particularly on vegetal resources.

| 2 P T T S N S B SO S and foond, the trees el chrthe andd aven thaie reote e (e ot T e s
Z2eLCs thatehi 1 materat o1 nutments aind Toosd, he treds and snnat W3 EVET TRl FOOLs ane Inulseriitnate |y
[l T3 S T N R N S NN L Th. cendine reveslad thal rooniremente of waondye hismiaas bBova

SO TLCL, LOT e, UITOTE ICTIGITE, oRelhe,  FLB- OREALIRGr AR FAAESEEE RASER = EER A WERALAA Y LARLINNaT FIEYC

Mereased with the inorcase im population and as such, woody biomzass huas decreased o lowest Tevel ip
CoOmparison to shiubs and herbaceous flon However, low regencration capacily and slow growth rate of irce
specicy are also responsible for decling in tree layer to some extent. Further, with the increase of EComnomy

BOTAMICAL SURVEY OF IMNDIA



128 BIODIVERSTTY OF DESERT MATIOMNAL PARK, RAIASTHAN

of the restdents, the transportation vehicles have increased which cause disturbance in naturat living conditions
and comftort of wild hirds and amimals.

Grazing

The population of lvestock mothe Park is aboul 38,429, mainly cows, poats, sheep and camels {Ceosus.
19913, Fodder [mom the ficlds is oot available in sufficient quantity, As such, grazing is an unavoidable
necessity in the Park. The residents of Park are little aware about the damage caused to tiodiversity through
grazing. As such, they first prefer agriculture fickls, orans and pasture lands for graging their cattle. Bu,
unfortunately, the carrying cupacily of these pasture lands soon fuils to bear the pressure of herds and then
indiscriminate grazing starts in the Park, leaving nothing green within the approach of cattle. [n case of severe
drought conditions, the herds of ncarby villages forther enhance the problem. Ultimarcly, the conditions

cormpel the regidents 1o migrute (o other areas outside the Park with their cattle till the retum of favourable
conditions. The overgrazing not only erthances soil erosion by exposing the soil surface, but also create

shartage of forgging marerial for horhwnrmm wild animals, dmrmv shelter of wild [aung living within the
burrgws, on the earth surface and on the plants, leading to deasth of many and substantizfly affecting food
chain and energy flow within the Park. The overgrazing also leads to decrease in population density of
theroptiviic plant species due to the failure of pollination and seed production in sufficient quantity, Further,
the life of many pollinating agents also comes on risk, The observations revealed that the grazing also affects
the habit of plants due 0 the damage of shoot apices, even the (rees take bushy shape. Further, uprooting
of plants durng grazing and browsing up to base levei of herbaceous ephemerals result that many species
not only disappear from the ecosystem before completing their life-cycle, but are not recorded during the

study of coosystem lunctioning (Plate-24/2 & 25},

Another hazard that demeste hivestock pose to each other and oo the health of wild ungulales is by
sharing common grazing ground where the domesticated and wild : nlmdlx often come into contact with each

Athar Dooancsitas anAd maesdias aohial sannaa gmaea Ganta azloooaaata EAT A Y s YTy N e
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ared Aot Aresaca sl Frdd the o ld o labae sooily ameacerhla heota Thie o cimola aedaan ooF aresmosemar Lol
GG TR OIG0Rss O, N0 UIE WLIG UNEWGISS SUShlY GCUCsslmuE GUSIE. Lnls, o SINEC GOUNOT Uu @TaANE (S
try multinle ranstinne 11 the aoncovciam in o el it 1navorahlv dalatarinne mannar

0 Imunipes reaciions 1 If eCO8YsIem N 8 5I0W DUl 1INexoranly GoCarnnus manner

Military activities

It is very unfortunate for DNP that it 14 sitoated near intematoenal border between India and Pakistan. At the
time of high tension between two countries, the military activities increase and result in degradation of natural
living conditions of wildlife in the Park area. During the year Z001-(32, the Military occupied the area for
about eleven months continuonsly - the longest period in the history of independent India, and degraded the
ecosystem to great exlenl.

Recently, the number of visitors to the Park has increased rapidly. Huge sand-dunes of different sizes and
orientations, camel safari, folk dances and songs, jhupas ele altract the urists not only trom India but also
from foreign countries. The increasing interest in wildlife tourism and the geographical locution of the DNP
in desert land have made this area internationally popular. Film industry persons for pichurigsing film scenes,
songs, private albums and TV advertisements el are also giving priority 1o the Park and nearby areas. These
all have resulted in a chaotic increase in the number of visitors to the Park, resulting in high level human
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interference. Most of the tourists are ignorant of the forest and wildlife laws and rules of the protected arcas
{example  the subjudice case of film actor Shr Salman Khan). Increasing Lounism activities have resulted
into hagh pressure of transport vehicles, which are noisy and also pollute the i These visttors also throw
away plastic baws, tin cans, waste material, food left over, cigarette butts, hottles et that can cause il ettects

An tha haalth ~f mald onimale Thi thee timcir 10 alon mve afF the ol L
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and pollution in Desert National Park (Plate-26 & 27

Poaching & Hunting

Poaching within the Park is oeither 3 common practice nor has posed any senoos problem to the biodiversity.
A few honting incidences have, however, heen recorded since the establishment of Park, carricd ont illepally
by the residents of the Pack and nearby areas. The main targets of shooters are Chinkara, Desert fox, Desert
cat and Cireat Indian Bustard for their meat and skin. The control on such illegal poaching and hunting done
hy local people 15 a very difficult task o the managers of the Park and may pose sctlous threats o some
wildlife species in future. After the incidents of hunting of Great Indian Bustard and Lesser Bustard by Arab
Sheikhs of Abu Dhabi in 1969 and Prince Khalifa of the Unitcd Arab Emirates and Party in 1978, using
trained falcons for hunting the birds, no big incident done by non residents has been on the record of National
Park. As such, the wildlife is rather safe and in better position in the DNP than vegctation. But, degradation
of latter is posing sertous threaty for lood, water and shelter to the wildiife which desert does not offer in
sutficicnt quanticy.

rought
Like other deserts of the World. the drought is inevitable in Thar Dgsert, So, DNP is also facing problems
of frequent drought and severe famines, which have been regurded as a grand natural disaster to the desert.
The cxtent and degree of famine dispersion is better revealed in a famous Rajasthani local couplet

“Pug pungal, Sar Merte, Udraj Bikaner

Bhoola chooks Jodhpur, Thavo Jaisaimer™

{i.e. Famine keeps it legs in Poongal region, head in Merta, standing in Bikaner, may move to Jodhpur
and stays forever in it's hometown Jaisalmer).

Drought destroys the vegetation cover in DNP and ultimaltely results into homan and animal suilerings
or deaths. During drought, the cattle populations eat every blade of grass, the trec-climbing goats eat the last
bit of greenery, leaving behind wooden skeletons for the firewooed gatherers. The pockets of vegelation and

patchex uf mngeldndh are severely depraded. The gquality of rangeland vegetation declines and the more
ut by less desirable species, leading to drastic changes tn natural

1, e £LH

1d s are nudged o
ngx};uLm Recent invasion of typical xeric p I_mt species viz. Acacia nubica, Dﬂf tvliandra wﬁu-rrw*hu and
Tribulus pentandrus var. macropterus in the ecosystem of DNF are good cmmples

Wind erosion

Inspite that vegetation of DNP is dominated by therophytes and large nomber of seeds are produced by them,
the vegetation density is very poor. The reasons for it are that seeds do not get Favourable conditions to
germinate i.e. water and temperature. Secoendly, a large number of sceds cither get buried deep under the
shifting sand or are blown far away. The roots of shaliow-rooted plants are uvsvally exposed. leading to
unusual death of plants due to erosion. Sometimes even big Irees growing over dunes face this problem
{Plate-24/1).
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1. Village and inhabitants

2. Collection of drinking water - a challenge for residents

Plate-22
Settlement pattern and polulation.
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I. Scattered houses and Dhanis - & common settlement paltem,

2. Solar system in the Park.

Plate-23
Settlement pattern and developmental activities - serious threats to biodiversity,
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1. Moringa concanensis Nimmo ex Dalz. & Gibs. = an uprooted tree
due 1o wind erosion

2, Grazing - a serious threat to biodiversity by goats and sheep.

Plate-24
Wind erosion and grazing pose threats to biodiversity.
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|. Grazing — a threat o hodiversity by cows

g -
- - y

2, Browsing - Camels feed on treées top

Plate-25

Girizing = i sernous threat 1o hlikli"rl.‘hllj and soil erosion
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2. Tourism - temporary houses for film shooting near Sam.

Plate-26
Tourism — a major threat to biodiversity.
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. Camel — waiting for tourists

2. Desert ship towards (ouirst's camps.

Mate-27

Tourism — a major source of revenue
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The threats o the biodiversity and ecosystem discossed carlier have badly damaged the ecological
system of the Park npon which entire life support system is hased. Lnfortunately, the stress on the desert
environmenl snd s nalural liviog resources 1s incrcasing day by day with the developmental activitics and
advancement of civilization, eroding the natural ecosystems and biological wealth. Desert National Park
tiarbours several economic and medicinal plants, wild relatives of crop plants, endemics and other plants and
animals facing threat in the desert ecosystem, The importance of biodiversity may be understood, but. it is
nod easy Lo define the value of biodiversity and very eften difficult 1o estimate. There are innumerable spoecics,
the potential of which is not yet known, It would, therefore, be prudent to not only conserve the species we
already have imfommation about, bt also the species we have oot yvel idenaficd and described trom cconomie
point of view. Bhandari (1999} has aiso stressed upon assessment of statos, trends and options for conservation
ind sustainable use of biological diversity in the Indian desert. Desert National Park has been cstablished
with the point of view o provide in-site conscrvation to all known flora and fauna and rypical desert ecology
and topography. However, the threatened species, wild relatives of crop plants and endemics need special
protection,

Endemic plants

Duce o the characteristic topography. peolopey, edaphic and chmatic factors, the desert main@ing a peculiar
type of vegetation, not found elsewhere in India. Endemism is alse a very common phenomenon in the desert.
Pandey et af. (1983), Pandey (1984), Pandey & Shetty (1985}, Singh (1983), Singh & Pandey (1997) and
Singh & Pandey {1999) have identified 16 taxa of plants endemic to desert ecosystem which is one of the
two centers of speciation in the State of Rajasthan. During present study, two species (i.e. 12.5 per cent} of

t:ndumi{.‘s viz., Anticharis g:’cmdu.i,’m'a var, caerndea and Ziziphus frunceta were collected rom the Desent
.,_!Eg._.!"” of thraai, the .[.""le_._!ﬂ“ shidies Ihrnngh auadrate method
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The anather species Anticharis planduiosg var. caerilea is herhaceous and ephemeral which compleles
it's life-cycle during monscon and post monsoon months. This taxon was collected by B. V. Shetty during
1977 from DNP (Harchandan). In spitc of our best efforts we could not collect this specics. Mareover, this
laxon is rather very pooely represented in the desert as a whole. $o far known locality of it's occurrence is
Jaisalmer. This species is under Critically Endangercd stage of threat and may disappear {orever if conservation
strategy was nol developed.

The sparse distribution of both species and shon lile-cycle of Anficharis glamdulosa var. caerwlea
suggest that these endemic taxa are not much safe in the DNP because of biotic pressure on the Park. As such,
the germplasm of both taxa needs prescrvation in ex-sitw conditions in Botanical gardens and gene banks.
Further, besides conventional methods of propagation by seeds, biotechnological wechniques need 1 be
applicd. Unforunately no work has been done in this direction on these two species to produce more and
more reproductive bodies/samplings and rehabilitation of latter in natural habitats o have more populations.
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Threatened plants

According 1o the reports of Intemational Union for Conservation of Natural esources {(TUCN), about 20,000-
30,000 specics of vascular plants are tare or under threat in the World, In India. mare than UKD threatenad
and endangercd plant species bave been identificd and docomented in Ked Data Books and other reports and
publications. Pandey ef «f (1983}, Pandey (1984). Pandey & Shetty (1983), Singh (1985) Sngh & Pandey
(1997}, Singh & Pandey {1999} have reporied 43 laxa (including endermces) Irom Kajasthan under vanous
degrees of threats which need conservation, Sharma (1983} has, however, reported 103 endermc and rare
plants from S. E. Rajasthan. A perusal of lists revealed that IUCN concept for identitying threatened taxa has
not been followed and several taxa have heen included which are peither endemic to Rajasthan nor facing
any threat. Moreover. it is interesting t¢ record that majority of really threatened plants are denizen of desertic
cnvironment, probably due to harsh climatic and edaphic conditions and increasing biotic pressure on the
desert ecosystem and hiodiversity which lead to degradation of environment. Industrialization and developmental
activities like roads, railway lines. mining, canal irdgation system, urbanization, etc have also played vital
role in degradation of desert ecosystem. During recent years, there has been an attraction of people towards
Ayurvedic, Homeopathic and Unani traditional systems of medicines. As such, a number of herbal medicine
men have grown up in the desert area also, and are posing threats 10 the biodiversity. The craze of the pecple,
especially women, towards herbal cosmetic products have directed the manufacturers towards desert biodiversity
which possesses maximutn mucilaginous and cssential oil-yield plants needed {or this purposc. Moreover,
during present study 15 taxa {excluding ecndemics) were recorded in the threatened condition in the Park. Of
these, about four species were previously endemic to desertic zong. These taxa have comparatively wide
range of adapiability and, therefore, have migrated to neighbouring States and a few have crossed even
western international boundary, These taxa include : Ammannia desertorom (Devikot, Taisalmer). Convofvulus
auricomus var. volubilis (Jodhpur), Sida tagii (Mingaria, Barmer} and Tribulus rafuasthanensts (Jodhpur).
Their occurrence in DNP suggests the route of migration tn westemn direclion, since places of their origin
{given in parenthesis) are located far cast of the Park. The danger of extinction of such eiements is although
low, bul need conservation sinee population density and abundance s rather low in the entire range of their
distributton and they inkabit specific habitats and all arc herbaceous in habit. These taxa may be grouped
under Conservation Dependent Category of ILCIN.

Further, Tephrosia fofciformis, a threatened endemic specics of Pakistan origin (Sindh). has recenly
[ R i [T % ', 5 o TR [yt PP (L (S (RN L N PRI N | JRNIR I R | B
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in the desen, No thick population of this taxon could be observed in the area of study; isolated individuals
contribute 16 the prass conununities. This is in a highly vuincrable stage and also needs conservalion, Ex-sity
vonservation of this taxon may give better results, since grasses and pasture lands ae under greal pressure
of domestic and wild animals ¢ven in protected areas.

Another interesting species which needs mention under threatened plants is Pupalia lappacea var
vetuting. This species was first collected in 1849 from Peninsular India. Later, King (1879 reported it's
occurrence from Rajputana, (ollowed by Blatter & Hallberg (1919) based on King's report. Since then, this
taxon is being included in the flora of Rajasthan based on above mentioned reports. No one could collect the
specimens for last 125 vears from Rajasthan. During present study, the author spotted a population of this
taxon with about fve individuals. As such, this species 15 under high risk and may be placed under Critically
Hndungzred Category.

Bruciiariy kurzii is another prass species which has been collected afier 37 years in Rajasthan from
DNP area. Earlicr, it was cotlected from Bihar and Bengal (Hooker, 1896). In Raasthan, it was collected from
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Jodhpur in 1951 by Sarur, between 1960-1965 Irom Jaisalmer {Amar Sagar) by Wadhwa and in 1967 by Vyay
Trom Alwar It's records reflect wide distribution patters. bul rarity, ICs protection in the Park area under
prescit sitvations of high grazing pressure seems risky. As such, sceds of this taxon have been collected and
arc being tried in the Descrt Botanic Garden of this institution. The reselts will be published elsewhera,

Moringa concanensis 18 a rarc trec in DNP. prowing on large sand-dunes near Khuri village. The high
velocity winds exposc the roo-system and trees tall down or due to lesser mechanical strength, the stem fails
o bear the force of wind and break down One or two trees are losing their hives every year and it's
populations are now rare and need in-sitn conservation. It falls in Conservation Dependent Category of IUCN
as per our studies,

Odontanthery varians and Iipcadi erythraenm are also on the verge of extinction due to climatic stress
and their populations have decreased 1o low level. The perennating bulbs of Dpeadi ervthrocuwm dey up due
10 high temperature and less moisture in the soil and fail to regencrate. The cxposced seeds of Odontanthera
varians lose viability in long term high teymmperature of the desert. These taxa are also Conservation Dependent
it A revamnads ara o
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The other group of threatened plants in the Park is woody in habit and due to their over-exploitation,
the plants are facing senous threats. The populations of thesc taxa are gradually shrinking not only in the Park
area but also outside in the desert for various reasons. These taxa inclode :

(i) Calligenum polygonoides (Phog) @ It 15 a typical plant of sand-dunes, reproducing by seeds as well
as through long root-suckers. The plants are in the easy approach of everybody for fire-wood and thatching,
Usuaily peopie in the Park, as weil as outside, try to uproot the piants. As such, in a singie gathering, many
plants are uprooted and damaged. This practice has brought this taxon in rather threatened catepory of low
risk. Further, the seeds are collected by the residents to mix with flour of oiher cereals. As soch, limited
reproduction throngh seeds is also the [actor for the decline of it's populations. The shifting sand of the dunes
exposes the root-system of the plants, leading to the death of individuals.

(ii} Citrullus colocynthis {Tumbo) : The seeds of this species yield a non volatile oil which has found
i remutable nlace in ROQp 'I'I1{'|'I'I._$.|'I'\.|' Abont & o1l ;alls are operating in Barmer and Jodhpur, Recently ﬂ"ja.{‘.'!
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and Maharasbira have alsn started o1l extraction and source of raw material is Rajasthan desert. As such, the
seeds have found a good market. The inhabitants of the Park collect mature fruits during post monsoon season
and sale then: in the market. Smce the plants reproduce by seeds, the populations are ﬂh.l'il‘tking in the

Park as wrall aa nnruu‘ln ta tha viilnerashle gtaoe 1 mnamire, Jo_gine comesruntinn of this tavnn H
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stupendous task due to it’s revenue value. As such, (o reduce pressure on natural popuiations, it's cultivation
with Bajra and Gwar crops is suggested herewiih. Being deep-rooted, it will have no compctition with
fibrous-rooted crops of desert and being a creeper, it will minimize evaporation of water rom soil and will
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(iii} Commiphora wightii (Goggal) : The plant yields gum-resin which is used in Aggarbatti industry,
perfumery, medicine ,etc. Local market is available for the praducts. The residents of Park extract gun-resin
by making cuts on the stem in non-scientific way, and during recent years they have started applying the
chemical Copper sulphate on the cuts to increase yield, which results in the death of the plant. Secendly, due
to the presence of gum-resin even fresh green twigs burn casily. As such, this species iy heing used as fire-
wood on large scale. This double stress on this taxon has brought it's populations in vulnerable category of
IUCN. Observations revealed that this species is under hreat in it's entire range of disribution in Rajasthan
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and Gujarat. The produce from wild has failed to keep pace with market demand during recent yoars, As such,
it's cultivation has been started and scientiftc techniques for cxiraction have becn developed. So, presently
the pressure on natural populations has considerably reduced. But, the plant still needs conservation since
very limitcd biomass is left in the namre and there have been several stratns in the populations, indicating
genetic diversity,

(1v) Ephedra cifiata © This is the oaly living gvmnosperm in DNP and desert as a whole. The plant is
on the verge of extinction due o 10y wide use as fire-wood. [nadequate reproduction is another factor
controlling it's pepulations, since number of femnale individuals is very limited to produce seeds. It's distribution
and population sizes from Syria w India ensure it’s endangered status according to IUCN.

(v) Tecamella undulgte {Rohira, Marwar Teak) ¢ It is the main source of timber m the Park as well as
outside, therefore, under great pressure, The regeneration capacity of tree 18 very low and growth is extremely
slow. As such, the chances for renewal of loss of biomass are negligible and populations are standing in
vulnerable stage in nature. Aftorestation of this species is an unavoidable method o preserve it’s germplasm
of variable strains even in protected areas.

Wild relatives of cultigens

The genetic material having potentiality tor the improvement of crops/cullivated plants has been considered
a8 important as endemic, rare, threatened and endangered plants in the Biodiversity Convention. Such wealth
of agri-horticultural importance occurs as component of disturbed bio-cdaphic communities within major
vegetation types. Preliminary efforts 1o identify such components were made by Arora & Nayar (1983). In
Rajasthan, inciuding desert area, Singh & Pandey (1996, 1959) have dentified 63 wild reiatives of 46 species
of cultivated plants which have close genetic relationship with crop plants and may be utilized for transfer
of genetic material for the improvement of crops through new genotypes. Dwring present study, it was
recorded that DNP harbours about eleven species having genetic potentiality.

Table-13. Wild relatives of crops and cultivated plants.

Cultivated plants Wild relatives

z‘imamnr}m_.s calantis Amaranthus viridis & A. ricofor
Citrullus fanatus Cirrufius colocvnthis

Corchorus capsularis Carchorus ofitorius

Cueumis melo Cucumis prophetarum

Cucnmis Saiives Cucunny callosus

Afitum cepa Dipeadi erythraewm

Elewsine cordcand Ochthochloa compressa
Moringa oleifera Maoringa concanensis

Sedanum melempend Solanum virginianum

Vignua radicta Vignu trifobaty
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Singh & Pandey (1999) pointed out that in Rajasthan cereals and legumes show maximum cytogenetic
relationship with wild plants. It is also true for desert as a whole (Singh & Pandey, 1998). But in DNF,
Cucurbitaceous crops, which stand on third place in whole desert of Rajasthan, occupy first position in DNP,
indicating conservation potentiality. These taxa fall in Low Risk Category of IUCN.

B Wild Relative

B Threatened

L] Endemic

[ ] Conservation Dependent
B Vulnerable

I Endangered

B Low Risk

Diagram-4 : Diagrammatic presentation of threatened taxa as per IUCN Red List Criteria (1995).

During present study while focusing on the management programmes and practices being followed in
DNP, in relation to the local problems, it was realized that management of DNP is little different and difficult
from other National Parks. DNP is located in greatly disturbed ecosystem in the desert; there have been no
natural barriers like forest belts, hills, etc; the residents are illiterate and economically poor, having no
alternatives for their livelihood; the biodiversity is dominated by ephemeral herbaceous flora; the biotic
components are very sparsely distributed leaving large barren areas in between and abiotic components are
on the extreme sides. Under these conditions, based on our experiences, some conservation strategy points
are being putforth in the next paragraphs.

Management strategies

Desert National Park has been established on the best site in the desert to offer in-sirw conservation to the
unigue habitats, flora and fauna of the desert. To overcome the present deteriorated situation, some suggestions
are offered here under:

Notification of status : The present National Park was primarily notified as Wildlife Sanctuary in 1980
under Wildlife Protection Act, 1972. Again, in 1981, it was notified as National Park. In 1988, the area was
selected to be designated as Biosphere Reserve. The last proposal could not be materialized so far. The
indefinite status of this protected area is responsible for non implementation of legal bindings forcibly in the
protected area by the managers, resulting in deterioration of conditions. The notification and declaration of
stable and definite status will also help in deciding the rights of residents accordingly, formulation of planning
and strategies for management. Based on settlement pattern of residents, distribution pattern of flora and
fauna and magnitude of threats to biodiversity, the area may be recommended to be declared as Biosphere
Reserve with minicore area concept.
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Education, training and awarcneys @ No programme of conscevation of bielogical diversity can
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in DNE Attempts should be made to present the value of blotesources contained in the Park and role of
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of tomorrow is necessary. Purther, participation of local commwnitics in planning and managenment like

partners will ensure successtul conscrvation and management. Thus, there 13 a oeed 1o develop a plathnm for

meaningtul interaction between managers and local imhabiianis as a step wwards laonchirg a mass movement

in tus egard. The mweder scientific knewledge aboul tie Tanctionig of comglexs biodiversity rich ecosysiemns
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s also very inadequate o the managers.

Research and monitoring : To achieve the gual of conservation in the protectad area, hasic information
aboul the simictural components of the Park and changes taking place from time to time in structure and
functioning will halp the managers in management practices. Thus, data generated feoin interdiséiplinary and
inter-institutional research on social, economic and ceological aspects of the Park may provide a 1ool to
develop o modeling system for comservation and management. Present study i an allempd in this direction,
since, even hasic data is not available ahour DNP, as a result of which the conservation and management of
the: Park s suffering. Such stodies will also be helpful nodentificanion of threatened taxa, their snsiamahle
uiilizrion and rehabilisiiom, swowrio-economic aplifiing of comminities and development of eommunication
system hetween users and managers.

Ego-tourism and recreation : The geographical position, topography and spectacuiar biological diversity
of DNP has attracted the local and (oreign tourists since long back. During recent years, it has become an
important employment uriented income generation ool for local conwnunities on one hand and environment
degradation factor to the Park on the other hand. This situation in the Park is due to the lack of co-ordination
between the government departments of Tourisin and Forest and Environment. which is, however, necessary
0 have a {ine balance between requirements of tourism and ecology to tulfill the needs of local communities
and proper management of protected area. As such, a short traiming to the Wurists visiting DNP is necessary.
The wse of non-degradabic disposable items in the Park should be stnctly banned. The use of diesel vehicles
and blowing homs and loud music should be stopped. The tourism activity should be restricted 1o a Jimited
area and tourists should not feel free for using the sites at their disposal, as happening presently.,

Upliitment of local comnumities : There is immediate nccessity of health, drinking water and educativn
|qi_,||1l|ei, i he pr(}!,,-mgg 1 tocal cominumues. Furiher, atteniion should be 'LJ.‘H:H i PI_EITHLIE alicrnative
sources for ihe items they depend on bivdiversity. Most important 15 the compensation to the landlords from
whom the land is sequired and their appropriawe rehabilitation. Such packages will avuid conitontarion
bretween managers and local communities and add 1o howanemal relationship which s necessary for pruper
Diahagement of Park,

Wildlife health care and population management @ Vory scanty scientific information is availahle on
the hiology of wildlife of DNP and noo messures have heen adopted 1o treat their ailment and management
of their population within the Park. As such. there has been always a risk [or epidemic diseases among the
Wwild animals.

Tu get high conservation status, it is necessary to puve Annual Action Plan fur Desert Nabonal Park
hased on reveurch data in different Jiclds and their implementation.
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The tlora and fauna are two facets of biodiversity of an ecosystem which covers vanocly and vaniability
of species and their co-existence. They interact with cach other in various ways. Ghose (1996) and Prakash
{1996 have discussed avenues of faunal diversity and research in Thar desert, To understand the imendependency
of flora and fauna, food-web and flow of energy in Desert National Park, the faunal diversity of the Park was
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Tnspite of the fact that climatic and edaphic conditions of Descrt Nauonal Park are very hacsh, it
exhihits a vivid and spectacular hiodiversity, Besides 245 species of plants, there have been almost an equal
nwmher of ammal species (270 species), representing 1 L1 ratio of plant and animals,

REVIEW OF LITERATURE

INVERTEBRATES

(i}  Nematoda @ They play an important role in the ecosystem in which they are found either as parasites
on plants or in maintaining the balance (Jairajpuri & Ahmad Wasim, T992; Hune, 1993 & Siddigi,
2000)). Khera {1966), Khera & Bhatnagar (1977}, Swarup & Sethi (1977}, Nand Kumar & Khera (1969,
1971, Mathur (1969 1977), Nama & Tikyani (19771, Prasad (1977), etc have studied the Nematodes
of Indian desert. Bagri (1996) has recently reviewed the nematology literature and recorded 55 species
of phytophagus Nematodes from Thar desert. Recently, Bagri & Bohra (2001} and Bohra & Bagri

(200 have discussed plant and soil Nematodes of DNP (8 spp.).

iii} Mbollusca : Ray & Mukherjee {1964} have added t our knowledge about the Molluses of Rajasiban,
including descrt area. Roonwal (1982) and more recently, Subba Rao (1996) have further updated the
findings from desert area by documenting 23 species under 15 genera and % families. Recently, Surya
Rao ef af. (2004) have studied the Molluscs of DNP (6 spp.).

21y Artheansds « Thic 1e tha lareect nhvlum of animal bincdom It e ranrecantad by 2 plascee o TN oo
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Insecta : This is the largest class of animals which has been highly neglected due to the concealing habit and
lack of cxpertise of this group. Special efforts are needed for their collection and identification. What we
know today about insects, is far less than tuly eceurs in nature. The aotable contributions on the insects of
Thar desert are those of Roonwal {1982} and Tandon (1996). The insects of DNF belong to various subordinate
groups {orders} vie.

{#) Thysanurae : The first record of Thysanura from India is that of Escherich (1903) who recorded two
specles viz. Lepisma indica and L. gyriniformis. Subsequently, Silvestri (1913, 1938, 1948), Wygodsinsky
{1954,1972), Hazra {1980, 1993} etc have contribated to Indian Thysanura group. Mendes (1990) has
discussed sovgevgraphy of this group of inseets. The Thysanura of Rajasthan (including Thar desert and
DNP} were not known at all. Recently, Huzra e7 al. (2004) have, however, made a preliminary atempt 1o
study the diversity of Thysanura in DNP They have recorded 3 species from DNP, belonging 0 2 genera
under ong Family.

thy Odoaata - A pood information is available on Odonare fauna of Indian desert, The notable contributions
are those of Fraser (1933, 1934, 1936), Agarwal (19575, Bose & Mira (1976}, Prasad & Thakur ([981),
Thakur (19855, Tvage & Miller (1991 ctc. Recently, Prasad & Varshney (1995%) and Prasud (1996) have
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further added to our knowledge about the insects (32 spp.) of this group {from Thar desert. However, no
records of ogcurrence of Odonata are published from DNP, excepl Prasad (2004) who reported 11 specics.

{c) Orthoptera ; Considerable information is available on ﬂt‘!hnptem insects of Rajasthan mcluding desert
arca, Prutht {1951 and Prthi & Rhutig (1a52) have recorded invaszion of loensty in @ !1 asthan. Further,
Bhanotar {1975), Rhatia (1937, 1940) and Bhargava {1996} have contributed on taxonomy and ecology of
descrt tocusts. Again, Bhowmik (1969, 1971, 1977), Kushwaha & Bharadwaj (1977), Parhar (1996), Tandon
& Shishodia (1976), Venkatesh {1977} etc have also added 10 the faunal diversity of Rajasthan, especially
Thar dexert. So far, 38 spec wes of ﬂrrhnntf-r! are known Mmom Thare desert, Ur]f'm'lllndT_el"u' no Work hay becn

done on this group in DNF, except Shishodia (2004a) who recorded 1] species,

(d) Dermaprera : This is 4 very poorly represented group of insects. Srivastava (1988) has recorded about
7 smpecies from Rajasthan, bot none from desert area. Recently, Srivastava (2004} has recorded occurrence of
Nalo lividipes in DNP area.

fe) Dictvoptera {(Mantoided) ;. This is apain a poor group of insects. Recently, Roonwal (1982), Bohra &
Bathors l']q{lﬂ'ln and Tandon I'H..'I-(Iﬁ'l huve studped Dic h.l'nn‘!Fll'J fauna of Thar desert and recorded 20 tngugh
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of cockroaches and mantids. The only contribution from DNP is of Shishodia (200db) who reported two
species.
(f) fsoptera © The wrmites are small, fragite, soft-bodied, social insects. A number of publications are
available on this group, bul notable are those of Roonwal & Bose {(1964), Roonwal & Yerma (19773, Verma
& Thakur (1977), Rathore (1989, 1995, 1908), etc. Roonwal {1976) hay studied field evology and eco-
biogeography, Patihar (1981)  the pest control, Roonwal & Rathore (1974) and Rathore & Kumar (2005)
biclepy and Rathore (1996} worked on faunal diversity of termites in Thar desert. So lar, abont 44 species
have been recorded from Thar desert. Recently, Rathore & Tak {2004) have contributed to DNP area,
documenting 16 species.
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are those of Kaul er af (1973), Vazirani & Advani (1976, 1977), Joseph & Parui (1990, Nandi (1990),

Parihar {1993). Kumar & Kumar (1996}, ctc. So far, 75 species have been reported from Thar desent.

,,,,,, FHWIAY han samerd _— Tas i dea raiasthanensis from DNE
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{h) Lepidoptera : The notable systematic accounts on this order of Insecta are those of Macpherson (1927),
Vyas (1996}, Arora (1974) and Gupta & Thakur {1986). So far, 161 species have heen reported from Thar
desert. Recently, Maulik (2004) has recorded 3 species of Lepidoptera from DNP.

{1) Hymenoptera : Bingham (1903) has studied Indian Hymenoptera in greater details. Recently, Chhotani &
Ray (1976} have recerded 89 species from Rajasthan, including Thar desert. Other subsequent contributors
to this group are Hayat (1977a, 1977h), Tak {199‘5] Tak & Rathore (1996), ete. So far, abowt 95 species are
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from NP

{i} Cedeoptera : The notable contributions on Coleoptera of desert are of Vazirani (1970, 1977). So far, 96
specics have been reported from Thar deserl. Recenlly, one species viz. Pimelia indica has been recorded
from Desert National Park during present study.,

Arachrida : Tikedar & Bastawade {1983) reported 106 species of scorpions from India. belonging to live
families. (O these, three families also oceur in Rajasthan, including desen area. No other account on scorpions
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of Thar desert is available. However, Bastawadc (2004) has repocted 8 species {including two endewmics) om
DNIL Recently, Sivaporuman & Rathore {2004) have added 29 species of spiders to the Taunal diversily of
DNIL The ticks {Mectastipmata) form small group of acarines, having medical and veterinary potentiality.
However, no systematic Study on the ticks of Thar desert ecosystem has been done, except by Kaul gt a2/,
{1978} and Sunyal & De (1996). So far, 12 species have been recorded from Thar desert. Rocently, Sanyal

& De (2004) have studed the Acarina fauna of [PNFP and recorded 2 specics of Hvulomme Kaoch,

The faunal swodics in Desert MNational Park still need more attention since muny groups of lower
animals, well represented in Rajasthan and Thar desert, have not been recorded from DNE

(il  Amphibia : Mansukhani & Munthy (1970) are [irst who provided detatled account of frogs and toads
ol Rujasthan, including desent area. They reported § species of Amphibians. Subsequently, Bohra ¢f al.
{1983) provided keys for the identification of & species of desert Amphihians, Recently, Chanda (2004)
has documented Amphihian fauna (] sp.) from Desert National Park.

(ii} Repiilia : Sharma (2002, 2003} has contributed considerably o the Reptilian fauna of India. The
nable contributions on the Reptiies of Thar desent are those of Krishna & Dave (1960), Krishna
(1973), Rathore (1969). Prakash (1972), etwc. Deiled raxonomy of wsudines, lizards and snakcs has
been tevicwed by Sharma (1996), So far. 51 species of Reprilian fauna bave been recorded itom desent.
Recently, Sharma & Rathore (2004) and Das & Rathore (2004} have documented the Reptiles of Desert
Narional Park and reported 16 specics.

(i) Awves : Adams (1R99) first of all furnished an exhavstive list of birds of Tndian desert. Subsequently,
Whivtler (1938), Riswas (i947), Faruqui «f of (1960), Prakash & Ghosh (1964), Shamma (196Ua,
19440}, etc added 1o e knewledge regarding habirat and brecding in binds of desers. Ali (1975 1981)
discussad adaptations amang the hirds of Indian desert. Rahmam (1986, 1988a, 198Gb, 1996a, 1906b,
19974, 1997k and Rahmani & Soni (1997) described avifaunal changes in Thar descrt. Mukherjee
{1993} has provided an exhaustive list of 322 bird specics (47 emlemic, 118 resident and 157 migratory).
However, after the works of Kapoor {T985) and Rabmam (1996h, 1997a), no published account is
available on the avian fauny of DNF, excepl Kankane (20044) who documented 106 species of birds

from 1Jesert Maional Park,

{(iv) Mummalia : A huge literature is available on the Mammals of Indian desert. especially on their
conservarion and ecology (Prater, 193k Prakash, 1994). Some other important publications are those
of Alfred & Agrawal (1996). Prakash {1956a, 1936b), Krishna & Prakash (1955, 1956), Rana &
Prakash {1979), etc. Sigha (1975, 1976a, 1976b, 19774, 1977b, 1977c, 1980a, 1980b, 1981, 1983) has
contribited to the Bats of Indian desert. Reproductive biology ol the Indian Desert Hare was studied
by Prakash & Taneja (1969), Primates by Roonwal ef @l (1984) and Mohnot & Srivastava (1996),
Carnivora by Kankane (1996), Black buck and Chinkura by Rahmani & Sankran (1991) and Rodentia
by Prakash & Ghosh (1975) and Ghosh (1975). Agrawal {1967} has also added to mammalian fauna
of Indian desert, So far, about 45 species of Mammalia have been reported from Thar desent, Recently,
Kankane (2004h) has documented 21 species of mammals for DNP.

Py R

A perusal of lterature on fauna diversity revealed that vertehrates arc rather better kinewn in IXNE than
invertebrates, The furmer have all representative groups in DNE, except Pisces. However, aboul 25 spevics
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of fishes are on record from Thar desert (Datta & Majumndar, 1970; Dulta Gupla er afl, 1961; Mathur &
Yuedani, 19649, 1970, 1973; Yazduni & Bhargava, 1969),

ENUMERATION OF SPECIES
INVERTEBRATES

NEMATODA

The Nemutodes are thread-like or worm-like animals, consttuting second largest proup of invertcbrates after
Arttiropoda. They are found in various ecological niche viz, terrestrial and aquatic. They may be free-living,
found in soil, fresh water and sea water where they feed on bacteria and detritus. As such, they play critical
ecological role as decomposers, predators on micro-organisms and as parasites on man, animals, msects and
plants. The phytophagus Nematodes {those parasitise the planis) obtain their food through anteriorly located
sclerotised spear or stylel, which is well adapted for penetration into plant cell-wall and thus becomnes
suumental in ransterring cell sap into alimentary duct of Nematede, They are mosily dioecious, In Desent
National Park, 8 species of Nematodes have so far been reported. However, a thorough survey may add more

taxa 1o this group.

Name of superfamily, fanily & species Suborder Order Locality/Remarks
Hoplolaimoidea ( bu;;_fd—r;} o Tylenchina Tylenchida
Hoplofaimidae
Hoplolaimus indicus Sher Harsani, Sam
Aphelenchoidea (sup. fam.} Aphelenching Aphclenchida
Aphelenchidae
Aphelenchus avenae Bastian Sam
Porylaimoidea (sup. fam.) Dorylaimina Dorylaimida
Cludsianematidae
Discolaiminm mukhtarpuriense Bagn & NP
Jairajpuri
Dioscolaimoides bulbiferus {Cobb) Heyns Sam
Discolaimas major Thorne Bam
Tahronema virgo Monteiro Sam
Naridiidae
Kochinema forodai Bagri & Bohra DNP
Tviencholaimoidea (sup. fam,)
Twlencholaimidue
Tviencholaimus survawanshii Ali & Chisty Harsani
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MOLLUSCA

The Molluscs are very successful group and occupy third position among invertebrates after Arthropods and
Nematodes. 'They are found in nearly all habitats. In sea. they oceur from deepest ocean trenches Lo intertidal
zone. They may be found in fresh water as well as on land where they oceupy a wide range of habitats,
Molluses are seft bodied and most of them have s prominent shell and are dioecious. Many species are
important to homan; & large number of Bivalves and some Snails are important source of protein; Oysters
produce peatls; other species are pests in gardens and to the crops and some are essential components in the
life-cyele of human parasiles. The Molluscy alse play a wade variely of essential ecological roles. As common
herbivores, they can have a signilicant impact on the plant species present in an area. As predators, they may
have a similar effect on animals, especially other Molluscs. As prey. they provide food to farge nuomber of
przanisms, including many vedebrates. They also make the water clear through their feeding habit. Abont six
spacies of Mollisea belomging 10 chws Gastropouds have heen reported from Pegert Nanonat Park.

Name of fomily & species Order Class  Locality/Remarks
m; o - Mesogastropoda Gastropoda ST

Bellamya dissimilis (Mugller) DNP
fithyniidae

Diponiostoma pafchelia (Benson) DNP
Thiaridae

Thiara (Melanoides) tuberculata (Muellen DM
Planorbidae Basominalophora

Indnplanorbis exustus (Deshayes) NP
Seefrufinercloe Stylommuatophora

Zootecus estellus (Benson) DNP

Zootecus insulgris (Ehrenberg} DNP

ARTHROPODA : Insectia

The insccts include a great majority of the specics of animals on the earth. They form w tremendous
successful group, found in almost afl terrestoial and fresh water habitats from driest desert to fresh water
punds and from tropical rain forests to arclic zone. A few species are even maring, Their food includes dny
substance that has nutritive value. Mostly they are dioccious and fortilization is interrsal in most of the
species. The insects are highly valuable w man, and are fundamental part of ecosystem. They are the main
poilinating agenis for most higher plants, decomposition agents of organic materials facilitating the recycling
of carbon, nitrogen and other essential nutrients, controller of popularions of harmful invertebrate species
including other insects, direct producers of certain foods tike honey and manufacturer of useful products like
silk and shelfac. The negative aspects include that they eat our food, feed on our blood, contarminate our
dwellings and transmit horrible diseases. About 73 species of nsects, belonging various groups have been
reported so far from Desert National Park (Plate-28/1 & 2).
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Nome of superfamily fonil, sulfamily Suborder Order Locality/Remark
& species
sopertam.-Legismedotdea Fygentoma Thysanura
Lepivmatidoe
Acratelsa collaris (Fabricius) Barna. Khuri
Crenolepisma longicoudata Tischerich Barna, Harsani
Crenciepisma ciliata  Tutour Barna, Girab, Khuri
Supertam -Coenagrioncides Zygoptera Odanara
Coenagrionidae
Agriocnemis pygmaea (Rambur) Girab
Ischnura aurora aurora (Braver) Girab
Ischnurg senegalensis (Rambur) Oirib
REodischnura mursei (Morton) (rirab
Supcrfam.-Aeshroidea ARisOpleTi
Aeshnidae
Anax pultetus (Burmeisler) Girab
Superfam.-Libellulidea
Libeliulidoe
Acisoma panorpoides panorpoides Qirab
Rambur
Bradinopyga peminata (Rambur) Barma, Sudasari
Crocothemis servilia servilig (Drury) Girab, Sam, Sudasar
Orthelrum sabirg sabina (Drury) Girith
Pantela flavescens (Fabricivus) Sam
Selveiothemiy migra (Van der Linden} sam
Superfum.-Acridoidea Orthoptera
Pyrgomorphidae
Chrotogonus (Chrotogonus) Barna, Magra, Girab
trachypterus {Blanchard)
Acrididae
Subfam.-Truxalinae
Truxalis eximia exintia Bichwald Ciirab
Subfam.-Gomphocerinae
Ockrilidia geniculnty (Bolivar) Girab
Subfam.-Dedipedinas
Acrofyius humbertianus Saussure Sam. Barna, Sudasari
Oedalens senegalensls {Krass) Giruh
Sphingonotus longipennis Saussure Sudasari, Girab
Scintharista notabilis pallipes Uvarov Sam
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Subfam -Cvratacanthacridinae
Anacridinm rubrispinum (Boi-Bicake)
Schistocerca gregaria (Forskal)

Subfam -Eyvprepocnemidinge
Heteraeris hittoralis (Rambur)

Superfam.-Grelloidea
Gryllidae
Acheta demesticns Linn.
Labiduridue
Nala lividipes {Dufour}
Superfam.-Martoidea
Eremiaphilidae
Eremiaphila sacre (Thunb.)
Hodatenitidae

Aracanthotermes macrocephalus

{Desneux)
Rhinatermitidas

Coprotermey heimi (Wasmann)
Subfam.-Heteratermitinae
Heterotermes indicolna (Wasmann}
Subfam_-Fsammorermitinae
Peammotermes rajasthanicns
Roonwal & Bosc
Termtiticlie
Subfam.-Termitings
Amitermes befli {Desneux)
Eremntermes paradoxaliv Holmgren

L asnass nbnrss oo soamomedopabic Almoagl
BPEIFHACFRICY ROSGParESALaHS Sulifiail

Microcerotermes raju Roonwal &
Bose
Microcerotermes tenuignathiis
Halmgren
Microesrotermes laxmi Roonwal &
Bose
Subfam.-Macrolermitinae

Dermaptera

Dictyoptera

Isoptera

Girab
Sodasari

Bama

Magra, Turvi

Magpra, Turvi

Mahar Singh ki Dhani,
Sam
Sart, Pithla, Berisiyala

Pithia
Nuhar Singh ki Dhani

Sam Turvi

Turvi
Bama, Pithla

Harxani

Bhopa

—_—

Odontotermes obesus Rambur
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Micratermes myeonhagus Ramy, (irah, Tiorvi
{Dasnogx)
Microtermes abesi Holmgren Bernisiyala, Pithla,
Harsani
Microtermes unicelor Snyder Torvi
Tenehryonidae Coleoplera Sum
Pimella indica Sen
Asilidae Diptera
Subfam.-Asilinae
Apoclea rajasthanensiy Joseph & Baleva
Parni
Papifionidae Lepidoptera
Subfam.-Papilioninae
Princeps {Menelaides) polvtes Girab
romirfus (Cramet)
Piericine
Subtfam.-Pierings
Colotis phisadia protractus (Butiler) Sam
Nymphalidae
Subfam.-Darainae
Danaur (Anodia) chrysippus (Linn.) Gitab
Formicidae Hymenoptera
Subfam.-Dorviinae
Dorylus (Typhlopone) labigtuy Harsani
Shockard
Doryilus {(Alnapone) orientualis DNP
Westwouod

Subfam -Formicinae

Acantholepis  fraunenfeldi subsp.
bipartita Forel

Camponotas {Tanacmyrmex)
compressus Fabncius

Camponotus {(Tanaemyrmex)
irvitans Fr. Smith

Camponoius (Dinomvrmex)
angusticollis Ierdon

Cataghyphiy bicolor setipes Emery

Sobfam.-Myriicinae

Giraly, Turvi, Barha,
Pithla

Harsani. Bama
Harsani

Rarna

Girgb, Turvi, Khurd,

Sudasan

Crematogaster (Acrocoelia) Nuhar Singh ki Dhani

brunnea var. contemia Mayr
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Messor barbarus Rimalayanum Girab, Turvi, Harsani
Forel
Monomorium (Holcomyrmex) Harsani. Turvi
glabrum Em. Andre
Monwmorium  (Holcomyrmex) (iirah. Pithla
seabriceps Mayr.
Monomorinm (Xeromyrinex) Girab, Harsani, Turyvi
salomonis indica Tore! Sam, Khun
Monomaorinm (Parhalcomyrmex) Harsani, Barna
destrucior Jerdon
Monomorinm (Parholcomyrmcex) Girab, Barna
gracilfimum var. mayri Forel
Pheidole (Pheidole) suicaticeps Khuri
Roger
Pheidole (Pheidole) wroughtoni Turvi, Harsani
Forel
Tetramorium salvatum Forel Harsani
Apidae
Apis {Micrapiv) flareq Fabricius Turvi
Apis {Megapis) dorsta Fabricius Sam
Avlovopidue
AXylocopu (Ctenoxylocopu) fenestrutu Girab
(Fabricius)
Eumenidue
Enmenes dimidiatipenniz Suussurc Girab
Sphecidae
Chiorion regale Snuth Girab
Mirtillidae
Apterogyna mutilloides Smith Sudagari
Besides ahove, some taxa have been coltected recently from Pesert National Park which need
identification up to specics level vie, Hrmbertiella sp. {family-Maniidae; order-Dictyoptera); Microceratermes
sp. and Odontvicrmes sp. (family-Termitiduey order-lseprera) and Mwtifle sp. (family-Muriflidae, order-
Hymcnuplcm].
Arachnida

Arachnida constitutes another large class of Arthropoda which includes spiders, scorpions, ticks,
harvestmen .cte. Spiders usually have S-scgmenied abdomen. Some of them use their silk for making web
for capturing the prey. Others which do not spin web, stalk or ambush their prey. Some are camouflaged
within the fowers due 1o thelr bright colours and capture the visiting insects. Large spiders cven capture
siall birds for their food. The scorpions, on the other hand, have a sharp sting with a pair of poison glands
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which can paralyze prey, uswally insects or small rodents or may deliver a painful sting ©o incautions men.
Muost scorpion stings arc painful, leading o swelling in immediate region of the sting. They are mostly
nocturiial and live uader the rocks, in creviees or within bumows during day. Acari (ticks und mites) usually
feed on vertebrate’s hatr or blood, Some are good carier of disease organisms (bacteria). Qthers are rather
unpleasant parasites and canse diseases like mange and scabies. However, most mites arve free [iving, found
in soil. plane litter and few in water, Those Acari which parasitize agricultural pests, are beneficial, So far
two species of Acari are reported from Desert National Park, The class Arachnida is represcnted by about 39
specigs in DNP (Plate-28/3).

Name of famiiv & species Order Locality
Buthidae Scorpionida
Androctonus australis finitimus (Pocock) Sam
l;,{.rmpaauﬂﬁf:j ﬂcﬂf ﬂ_f_mﬂ'\ rugu.\u\ !\I"{J‘LULJ\I I.UI 'nI [_ HTIC}
Mesobuthus tamulus sindicus (Pocock) Pithla
Orthochirys krichnai  Tikader & Buastawade Bithla, Sam. Khuri
Orthachirus palfidus {(Pocock) Fithla, Sam, Khur
Yachonus astrosirigies (Pocock) Fithla, Sam (cndemich
Vachonus rajasthanicus likader & Bastawade Pithla, Khuri
{ycosidae Araneida

fycasa mgdant Pocock

Fardosa feterophthalmus (Simm)

Pardosa pusiola (Thorell)

Pardosa sumatrana (Thorell)
Arunefdiae

Herennia ornatissima (Dol.)
Thomisidue

Oxypiila chandosienis Tikedar

[ J IR I O S
nﬁ'f("ﬂ.‘pﬂlﬂ!ﬂﬂf

Heterapoda fabrei Simon
Erisidae

Stegodyphus sarasinorum Karch
Cnaphosicae

Drassodes furidus (Cambridec)
Drassodes parvidens Capotiaceo
Poectlochroa sedida { Simon)
Zelotes nasikensis Tikader & Gajbe
Zelotes desioi  Caponaceo
Uractidae
Lroctea indica Pocock
Selifugae Solifugida
Gateodis agilis Pocock Berisivala {common
Fxoclidee Avarina spuoies on caitle)
Hyalomma annatolicum annatelicum Koch { Metastizmmital
Hyalomma dromedarii Koch
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Besides above, some taxa have been collected recently from Desert National Park which need
identification up to species level viz. Vichoans 3p. (family-Buthidae: order-Scorpiomda); Hippasa sp., Fyeosa
sp. and Pardosa sp. (family-Lycosidae), Neagoone sp. (family-Araneidaey, Syitaenta sp. and Tibellus sp.

(i, Thaomsrverberst AMoarmieon e (Family-Sqoltfecicdos Sovrrreene e (Familve-Sooroavvidfost Snonlonn cn
(Tarmly-Shopmyaaere ), Marpesog gp. (Taml Y-dolitoulae . SpenTesns g (famtl wehoorarsntoe ), Gngpiogs S0,

and Pocoilochroa sp, (family-Graphosidac); Aetius sp., Castiancira sp. and Cheiracunthion sp. (family-
Ol By i d Ploseario o fFamilt frvoridts] alamaing o ordne Asgnaida
T LA ESPERLEILLT | «ELILd 4 EHL-CJELL Jl.llu klulllll} Lr _:I-U ELELILT ] LF'\F]U]J.I-_..J.J.J.E\. LS WA N B N PR LN I )

YERTEBRATES

The ciassification of Vertcbrate specics has been provided in paranthesis. The firse name refers to ordcr,
followed by hyphca separating namc of family in italics, otherwise indicated.

AMPHIBIA

Bufo stomaticus Lutken (Anura  Bufonidoe)
“Indus Toad, Anderson’s Toad™

This toad is rarcly available nzar the ephemeral water courses and in the vicimity of temporary ponds
i DINE The noosal period of aclivily o most arid wregs is from July to Ouiedser. Lader, it dskes shelier ig
moist mud crevices of ephemeral ponds. The wad is generally nocturnal. but in rainy season can be seen
during the day also. Breeding 1akes place from June-August. The specics &5 mainly insectivorous, seen near
Turvi and Magra villages.

Fuphlyetis cyanophylictis (Schneider) (Anura  Bufonidae)
“Skittering Frog™

This frog prefers clear water pools, muddy ponds and tanks, swasnps made by water accumulation
in PNP. Brecding season extends from March to September. The food comprises beetles, larvae of

Odonata {dragon flics), suails and other errestrial insects. It is a nocturnat species, scen near Turvi and Magra
villages,

REPTILIA

Cyrtndactylus seaber (Hevden) (Squamata. subord. Sauria  Gekkonidoe)

JE YRR I NOURONS Y ik DR RO L}
LT LR L R

This iy & nocturnal lizard inhabiting the dry grasslands, on rocky hullsides and sandy desent areas with
sparse, xerophytic vepetation, The species is insectivorons, 1t was notiwed near Sam, Bandera and Miajlar
villuges.

Hemidactylus flaviviridis Ruppell (Squamasa, subord. Saura  Gekkonidae)

“¥ellow-hellied House Geeko™

This 1% w0 naost comrpon pucturmal bouse Geckeo, most agile, splendid climber ind swongly insceuivorous.
I'g breeding season is from March 10 August. 11 was secn near Bandera and Miajlar villages.
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Stenodactylus orientalis Blanford (Squamata, subord. Sauna  Gekkonidae)
“Sind or Rajusthan Sund Gecka™

This aoctumal, burmowing ltzand prefers to five on dunes and tracts -of fine loose sand with sparse
verelaliun, Broedmy scason is from March to May, Food comprises a variety of soft-bodied insects, It was
seen near Turvt, Bandera and Miajlar villages,

Agarma agilis Oliver (Squamata, subord, Saurin  Agamidae)
“Brillianl Agarma, Desert Agama”

It inhabits flal, open sandy plaing coversd wilh scatered shrubs of Calfiporin polveanoides, Calotropis
prewere, Leptadenio pyrofechaica, cte. Ie1s a dinrmal animal. The breeding scason s from May o Augost
It feeds on large insects like crickets and geasshoppers. It was nouced between Turevi and Girab villapes.

Caletes versicofor (Daudin)  (Squamala, subord, Sauda  Avamidoe)
“Indian Garden Lizard™

It 18 basically a diurnal arboreal and lives on the rees and shrobs, but is equally comiorable on sround
and walls also. The breeding season is tom Apnl to June, T Teeds on spiders, grasshoppers. butiee[lies and
other large insects. During rainy season, it was seen feeding on termile alates of Microceratermes raja and
Odomtotermes obesus. It was seen near Bandera, Turvi, Bhopa and Harsami villages (Plate-29717.

Phrynocephalus laungwalansis Sharma (Squamata, subord. Sauria  Aparmidae)
“Jaisalmer Toad Agama”

This species is endemic to Thar desert. It is diurmnal and inhabits loose sand- dunes, sandy and gravelly
plain areas with little vegetation. Toad Agama is an insectivorous and the food comprises mainly the small
. : i ) . .

o)
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Uromastix hardwicki Gray (Squamata, subord, Sauna Agamidae)
“Indian spiny-taibed Lirard. Sanda™

[t inhabits sparse grasslands and flat sandy areas. U 1s termestrial and lives o colonics in scll-dug
burrows with semicircular entrance. Breeding season i from March o July and &- 14 cpgs are laid at o time,
The species is dional and strictly vegetarian, The young grasses, flowers and leaves constitute il's feod. Tt
was seen near Pithla, Sudasari, Barna and Sam villages. It is an endangered species. being exploited for ail
which has medicinal valoe (Plate-29¢3).

Ophiomorus reitfunai Anderson & Leviton (Squamata, subord. Sauria Seincfofue)
“Sand Fish™

It 15 2 nocmrnal animal, endemic to Thar desert. 1t's main habitats are sandy areas with fine loose sand
and scanty vegetation. During the period of mactivity, the lizaed rests ander the bushes or the rocks. but when
active, leaves sinus tracks on the soft sand. 1t is generally divmal and insectivorous. I's main Tood consists
of ants, termites, ant-lions and other small insects. Breeding starts in April, 10 was noticed near Pithla, Sam
and Balewsa (Plate-2%/4). 1t is sometimes confused For Chpfiomearns tridacreins (Blvthl which, however, doey
nol oecor it DNP.
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Acanthodactylus cordoris contoris Gunther (Squamata, subord, Sauna-Lacertidie)
“Indian fringe-tocd Sand Lizard”
This is a di umal lizard mhahm ng sand-dunes and gravel areas, It makes iW's burrows in lustf:r‘; of

LEHenn 1o Fre Aarch |111'|.J' T Faode i ol
ST MWIArCh I 1 AL b ia LR iw

o
u& seasim

o
caterpillars, beetles and many other insecis. Scen near ¥Xhur, Bandera, Sudasan and Bama wl]dgex

—

rdoni Blyth (Squamata, sobhord. Suauria Lacertidoe)
“Punjab Snake-eyed Lacerta”

This is a small, diurnad, terrcstnal, lacettian hizard which makes burrows, It 15 the most agile and
secretive lisard and feeds on fermites. caterpillars, spiders, ants, orthoprerans and their eggs. The breading

sgason ranges from June to August. It may be seen in day time also on loose sandy soils in DNF near
Berisiyata and Pithla villapes.

Varanus bengalensis  (Linmaeus) (Syuamata, subord. Sauna  Varaniidae)
“Indian Monitor, Goh”
The main habitats in DIVP area are crevices of rocks, nallas, dense xemphytic vegetati{m around pools

and oih
shelter ahout 1w hours aller sun nise and remainy in the open till day becomes hot. The breeding season is
July to August. Food cotnpnses a vanety of atthropods, acachnides, small matnmals and tepriles. It was

noticed between Tuevi, irgb, Miajlar to Khuri willages (Plate-2975)

S aiir o L .
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Varanus griseus (Daudin) {Sguamata, subord. Sauria  Maranfidie)
*Indian Desert Monitor™

This is a targe momiwor living in burrows in undulating sandy plains with spurse vegetation cover. I's
breeding season is rom July w August, I s wtally insectivorous, seen near Khuri village.

Eryx johni Russell (Squamata, subord. Serpentes  Boidue)
“Indian Sand Boa”

The sand Boa is a nocturnal, very docile, genle and sluggish snake. 1t prefers to live in flat sandy areas
with loose soil and sparse grass cover. Breeding scason is from April to September. It is a viviparous snake
and 5-14 young ones are produced @t a time. It feeds on small mammals, lizards, birds and insects. Tt was
observed between Sudasarl and Miajlar villages (Plate-29/6).

Echiy carinatus  Schncider (Squamiata, subord. Scrpentes  Viperidae)
“Saw-scaled Viper”

It lives in varicty of habits viz. rocky. sandy and allovial plains with Rerophytic vegetation having
dense grasses and scrubs. It is a diurnal snake during rainy and cool weather, but noctumal during the hot
season, This snake ma}f be scen climbing on Euphorbia caducifolia, Acacia jacquemaontii, A, nilotica, Prosopis

oy - B TEINY SCAS07 o lioee woscon de breom Warch I‘ﬁ Ao It v n 'U'1'lr1ﬁ:|.ﬁ'\.ll¢ wrulea
r":-,rulr:u I U-U E‘“ FAINY SCO%0MN. u.,;;_,.u".b SSds08 s dTENTL SYRalsds Skl 21 LS 4 VIVIDGTUUS STERC,

producing 9-14 young ones at a time. It feeds on insects, small mammals and other vertebrates like frogs,
twads and repriles.

BOTAMICAL SURVEY O INDHA
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Argyragena vertromacalgiis (Gray & Hardwicke} (Squamata, subord, Scrpentes
“Glossy-bellied Racer”
This is & litle, slender, woesteial, nocturnal snake which prefers to live under stones and Fuphorbi

ceelucifolic clumps. Breeding scason is from April o July, The food comprises small mammals, birds and
[tzards. It was scen near Miajlar and Sam villages,

Ceodnbrridas)

AVES

Located at the [rano-turanian subregion of Palaesarctic adjnining to the Oriental region, DNI i Thar desert
shows high avian diversity. During present study, the conservation sratus, migratory stitos, foraging puild and
habitat of birds inhabiting Desert National Park were recorded in collaboration with Zoological Survey of
india, Jodhpur and with the help of literature at our disposal w determine the plant-animal relationship in the
Park. Unforunately, precise informaiion is avalable on their ceclogy, reproduction baology, physiological

adaptations, etc required for wildlife conservation (Plate-30 & 31).

Name of the order, family and Local name MS ¥  Habita tatus
species
Ciconiiformes
Ardeidae
Bubulcux ibix (Linn.) Cattle Lgret (4 1 Wik C
Egretia garzetia (Liun.) Little Fgret [ | W C
Anseriformes
Anaridae
Aythya nyraca (Guldenstadt) Ferruginous Pochard M I W C
Aythya faliguia (Linn,) Tufted Pochard M I W C
Falconitormes
Accigitridee
Elanus caeruleas (Dest) Rlack-shouldered Kite R C D/G C
Milvus migrans govinda (Sykes) Black Kitz R C M L
Accipiter badigs (Gmelin} Shikra R C F <
Buteo rufinus (Cretzschmar) Long-legeed Buzzard M C D C
Buteo buteo vulpinus ((loger) Common Buzzard M C D C
Butastur teesa (Franklin} While-eyed Buzzard WY i O L
Aguila rapax vindhiana (Franklin) Tawny Eagle R C D C
Aguila nipalensis Hodgson Steppe Eagle M ¢ b} C
Aguila pomaring Brehm Lesser Spoted Eagle W C 13 Rr
Sarcogyps calvus {Scopoli) Red-headed Vulture R 5 /G Rr
Aegypius monachus {Linn.) Cinerecus Vulture R 5 G C
Cupe indicus {Scopoli) {.opg-billed Vulture RM 8 D C
Gypy bengalensis (Gmelin) India white-backed R 5 1 C

e leoo
Y1Ture
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Neophron percnopgerus (Linn.)

Circus macrourus (Gmelind

Circus pyeargas (Linn.)

Circies aeruginosus (Linn.)

Circaetus gaflicus (Gmeling

Felraniidar

Faleo jugper J. E. Gray

Falco chicguera Daudin

Faleo Hanuncudus Linn.
Galliformes

Phusianideae

Francolinus pondicertanns (Gmelin)

Catrerntiy cotursiy (ann}

Coternix coremandelice (Gmehn)

LoV crisiais
Gruiformes

Gruidang

Grus grus (Linm.)

Grus virge (Linn.)

ididae

s Linn.

Ardeotis nigriceps {Vigors)

Chiamydotis umedulote (Jucyuin)
Charadriiformes

Charadriidae

Vanellus indicus {Boddaert)

Charadrivs alevandrinus 1.ann.

Charadrius mangolus Pallas

Charadrins dubins Scopoli

Srolopacidae

Calidris minuta (Leisler)

Calidrix temminckii (Leisler)

Burhinidas

Burhinus oedicnemus (Linn )

Giareolidac

Curyorius corvor (Latham}

Lursorfus corgmandelicys (Gmeling

Glareola pratincela (Linn)
Columbitormes

Prevoclididas

iigyplian Vulure
Pallid Harner
Montagu's Harner
Western Marsh Harricr
Shori-toed Snake Eagle

Laggar Falcon
Red-headed Talcon
Common Kesirel

ey Francobin
Clomtmn Quail
Rain Quail

| POT LN | L |
LIMdIsUl DUarnewl

Common Crane
Demoiselle Crane

reat Indian Busiord
Houbara Busixnd

Red-wattled Lapwing
Kentish Mover
[.esser Sand Plover
Little Ringed Mover
Little Stint
Temminck’s Stinl

Sione (Corlew

Cream-coloared Courser

Indian Courser
Collared Pratinole
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minck Chestnut-bellied R G

_.
"

Péerocles senegallus {Linn.)

Pterocles orientalis orientalis
{Linn.)

Celumbidae

Colamba livie Guoelin

Sreptopelia decaocto
{Frivaldszky)

Mereptopelia senegalensis
contbayensiv (Gmelind

<) or jacobinus {Boddaert)
Strigiformes
Strigidete
Asto flammeus flammens
{Pontoppidan)
Athene brama (Temminek)
Coraciiformes
Meropidae
Merops orientalis Latham
Merops persicus Pallas
Coructidas
Coracias garrulus semenows
{Loundon & Tschudi)
Coracias benghalensis (Linn.)
Upupidae
Upupa epaps (Linn.)
Picifaormes
Picielue
Jyax torguilla (Linn.)
Dendrocopos mahranrensis
{Latham)
Fasseriformes
Alaudidae
Eremapterix nigriceps (Gould)

Eremopterix grisea (Scopoli)

Spotted Sandgrouse
Imperial Sandgrouse

Blue Rock Pigeon
Euristan Collared Dove

Little Brown Dove

Pied-crested Cuckoo

Short-carcd Owl

Spotied Owlet

Small Green Beo caler

j 5 U IR NI R & SO
D UE=CHICE RG] Dee-balllT
Furopean Eoiler
Indian Roller

Common Hoopoe

Furusian Wryneck
Yellow-tronted Pied
Woodpacker

Black-crowned
Sparrow-Lark
Ashy-crowned
Sparrow-Lark
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-
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Turdoides malcolmi (Sykes)

Gl
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Ammomanes phoenicurus Rufous-tailed R Gl G C
phoericterus (Fraonklin) Finch-Lark
Algemon alaudipes (Desl.) Greater Hoopoe Lark E Gfl D v
Calandrella Brachydactyla Greater shart-toed Lark M GfT G C
(Letslen)
Melanocorvpha bimaculaia Eastern Calandra Lack M Gfl G C
forquaia Blyth
(rferida cristata (Linn.) Common Crested ark B il G (T
Mirgfra erythroptera Blvth Red-winged Bush Lark E ( G C
Hirundinidae
Hirunde rustica Linn, Common Swallow Mt | M C
Matacillidae
Anthus campestris (Linn.} Tawny Pipil M G G C
Anthuy similiy Jerdon Brown Rock Pipil M G G C
Moatacilla flava Linn. Yellow Wagial M I/G W C
Pycnonotidae
Pyenonotuy lencotiy (Gould) white-checked Bulbul K | F C
Pyenonotus cafer (Linn.) Red-vented Bulbuwl E l M C
Laniidae
Lanius excubitor (Linn.} Creat Grey Shrike R | M C
Lawius vitbatus Valenciennes Bay-backed Shrike R [ M C
Muscicapidae
Thrdinge (sabfam.)
Luscinia svecica {Linn.) Northern Bluethroar M I M C
Cercotrichas palectotes (Temminck) Rulous-tailed R [ M C
Scrub Robin
Phoenicuras ochraros {Gmelin) Black Rocdstart M I M C
Saxicels macrorhyncha (Stoliczka)  Stoliczka’s Bushchat 2 | D E
Saxicola torquata (Linn.} Comnon Stonechal RM I M C
Saxicola caprata (Linn.) Pied Busheha EM [ M C
Oenanthe isabellinag (Temminck) Isabellineg Wheatear M [ D .
Ocnanthe deserti (Temminek) Dcsert Wheatear EM [ (B C
Oenanthe picata (Blyth) Yariable Wheatear M | I C
Oenanthe xanthoprymna kingi Rufous Wheatear M | N v
(Hume!
Timaliinae {subfam.)
Turdoides caudotus (Dumont) Common Babbler R G/IIN (] {
Large Grey Babhler 12 W
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Sviwiinue (subfam.)
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Prinia inarnata Sypes Plain Prima R | M C
Prinia graciliy (lichtenstein) {raceful Prima R | M C
Svlvia hortensiz jerdoni (Blyth) Dirphean Warbler E I M 1
Sylvig currnca wminulz Hume Common Lesser R | D C
White throat
Svivia nana  (Hemprich & Desert Warbler M ] D C
Ehrenberg)
Cisticeda juncidis (Rafinesque)} Streaked Fantail Warhler R I G C
Hippolais caligata (Lichtensiein} Buooted Warbler R | M C
Phyltoscopis colfybita (VieilioD Common Chilfehafl M I i [
Nectariniidae
Nectarinia asiatica (Latham) Purple Sunbird R N M C
Eatrildicdae
Lonchura malabarica (Linp.) White-throated RM GAIAN M L
Munia
Amandava formoya (Latham) {ireen Munia %] i & C
Passeridae
Passer domesticus {Linn.) House Sparmow 4 i M C
Petramia xanthocollis (Burtam Yellow-throated Sparrow R o M C
Sturnidae
Sturnus roseps (Linn) Rosy Suarling LAY | YN  FIG/W C
Sturnus vaigaris Linn. Common Starling B T | F C
Acridotheres Iristiv {Linn.) Common Myna E 0 M C
Acridptheres gingimianys Bartk Myna RM 0 W C
{Latham)
IHeruridae
Dicrurus leucophacus Vieillot King Crow or Black RM IC M C
Drrongo
Corvidae
Corvas corax Lmnn. Commoen Raven R O D C
M5 Migratory Status K& lForaging Cinild Habitat Conzcrvation Status
R : Resident C : Camivore/Proy hirds D : Desert (harren) £ Commot
M : Migrane G ¢ Grainiyored] lerbivore F ¢ Furest {(scrub) E : Endangcred
BAT: Residen Migran 1 : [esectivore G @ Grasstand Br : Rure
M: Mectavore M Miscellancous YV @ WVulnerable
0 Ommivorc W Wegland
£ 0 Beavenper
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MAMMALIA

Hemivehinus collaris  (Grav) (Inseclivora  Erinoceiclae)
“Descrt Hedgehog, Indian Long-cared Hedgehog, Thau, JThawla, Sehla”

Desert Hedgehog is a nocturmal animal hiving m burrows made voder the shrubs snd bushes like
Calotrapis procera, Capparis decidia, (frewia tenax, Lveium barbarum, Mimosa hamata, Pupalia fappacea,

Tamariv indice, Ziziphos aummudaria, oo, 1018 aocturnal in habit and rests in burrows during day tme 10

ape (rom heat

It is comnmon through aot the Park, feeding on a variery of insects, gges of ground birds, young birds,
small mammals snd sometimes s own youngs, It also attacks on venomous scompion and snakes. Mongoose,
jackals and foxes are known o feed on it It's best way of self defence is to rol) into a ball and tiex still il
danger cxisls,

Hemicchinus micropus micropus (Blythy (Insectivora  Exngceidas)
“Pale Hedgehog, Jhau Choa, Sehla”

It is very rurely seen in DNP arca. It fives in short butrows dug by self. Sometimes it fives under the
piles of woods and under the shrubs, particularly Aeria favanica, Calfigornm polvgonoides, Capparis deciduea
and Ziziphus nummofaria. 1t is 4 carniverous animal, feeding on frogs, lizards, cpgs and young birds.
Sometimes, n the scarcity of food, it feeds on the (tuits of Zizipfies nummudiaria. IUis usually preved by fox
and mongoose (Plate-32/1).

Suncus murinus (Linnaeus) (Insectivora  Soricidae)
“Grey Shrew, Chhuchhundar, Chakchundn™

It is commonly found in the fencing around fields, scrub-lands and grasslands. It 1s a noctirnal animal,
venturing out of it’s hideouls at dusks, enters houses freely and moves along the walls. It hay acule sense
of smell. but is poor in eye-sight. [t mainly feeds on insects, pattcularly on crickets, grasshoppers, cockroaches,
ete, It also feeds on small rogs and scorpioms. Among planis, it likes the leaves of Mimosa hamata. In
houses. the vegerables, brcad and cheese are the main foods liked by it. Owl is the main enemy, feeding
on it

Canis aurens l.innacus {Camivora Canidae}
“Jackal, Asiatic Jackal”

Jackal usvally lives in burrows. but in rocky habitats it makes it's home under the thickets of shrubs
and bushes of Aerva javanica, Calligonum poivgonsides, Crotalaria burhia, Grewia fenax, Panicum untidotale,
Ziziphus nummuluria etc, Rasicaily, Jackal is a carnivorous animal, feeding on dead bodies of other animals.
Sometime, it also preys kids of poats. sheep, deer and black buck. Insects, rodents, chameleon and lizards
are also relished by it. Jackal was also noted happily feeding on the fruits of Citrudhus lanatus var, lanarus,
Cucumis melo and Ziziphus nummularia. Jackal popalation is very low in the Park because of earlier exiensive
puaching lor it's pelt.

BOTAMICAL SURYEY OF INLDHA
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Viulpes bengalensis {Shaw) (Camivora  Canidae)
“Indiun Fox, Lomrd, Lonkd:, Lonki”

It is a threatened species, living in burrows in open scrubby country. It also prefers to stay on the
imnges of cultivated ficlds and near villages. It is nogtumal and camivorous, feeding on rodents, ground birds
and their eggs, lizards, scorpions and msects. Among plants. it prefers dunng scareity the fruits of Citrdtus
fenatis var., lanatus, Coacumis melo, Salvadara oleaides, Wena trilobata and Ziziphus anumntifuria, Rather
common 11 Sudasari arca and may be seen during day time also.

Vilpes vidpes pusifla Blyth (Camivora  Canidue)
“Red Fox, Desent Fox™”

Red fox is an endanygered animal, living in burmows baving 4-3 openings. It usually makes underground
holes among the clumps of Calliponum polvgoncides, Calotropis procera, Capparis decidua, Leptadenia
pyretechnica, Ziziphis nummudaria, et to reside. It is a camivorous animal, feeding on rats, snakes, lizards,
hirds and several inveriebrates, incloding lcmnm, SCOTpIan ancl largc spjdcrs Rcd fox was n{]tﬁd relishing the

.
fruitc n{' Erealfera Lapatae uar fnu 1 ] | w
TIUIS 07 LINPHIINS (Mady var. (Maildy ana LIZHANE QEimiiaridl. il s

to live alone rather than in proups. It is extensively poached for it's peit which is sold at a very high rate
in Kashmir and Nepal. Rarely seen in Sudasari and Sam areas (Plate-32/2),

i and peefaee
IT 4 profors

Feliv cifveviric ornata Schreher (4 amivora  Fefidae)

“Desert Cat”

Desert cat is an endangered species, 1t prefers sandy habitats and lives in burrows with 4-5 openings.
The burrows are usnally made in thickets of shrubs and vndershrubs of Cadaba fruticosa, Capparis decidua,
Maerua oblongifolia, Prosopis juliflora, Ziziphus mmmolaria, olc and prasses like Cerchrus ciliaris,
Dichamthivm annwlatum, Heteropogon comtortus, Panfcun wirgidum, etc, The cat feeds on lizards, ground
birds, nestling eggs of birds, ticld rodents, insects .etc. Sometimes, in the scarcity of foed, it teeds on
herbaceous plants viz. Amaranthus vividis, Seerflavia diffusa, Brachioria ramosa, et (Plate-3244),

Herpestes jovanicus auropanectofies (Hodeson) (Camivera  Herpestidue)
“Small Indian Mongoose, Nevla, Noyla”

1t is a threatened species, living in bumows excavated by it, but is also a good climber. Near habitations,
it lives in ruined butldings, aswembluge of stones and sewers. ILis a carnivorous animal, feeding on invertebrates

Pt Y Aok arvada s nd yamahroba: hiba frooe hzaede P Y b 1A e o

like insects, :H.-U!.Pfuﬂ-'-!. al..rlu\.an.. CUTWIPEOSs il YeMSOTawss a0 ITOES, i7aias, SERCE, Difdé ald their CEES,
rcdents ete. Rarely, il feeds on halophytic herbaceous plants in the scarcity of food viz. Chenopodium album,
Huoloxvion salicornicum and Poriwlaca oleracea. It is a very courageous apimal and is nor afraid of man

“Indian Gray Mongoose, Common Mongoosc”

It is comparatively larger Mongoose than H. javanicus auropunciatus, It also lives in burrows excavated
by il and feeding habits ate same. However, it can casily climb on trees o secarch of epgs and birds. 1t has
also been noticed feeding on cave bats, poultry and their eggs. It kills a rat in so tme. Snake charmers
domesticale young Mongoose and train it to fight with tamed Cobra (o carn moncy through shows for their
livelihood. Common throughout the Park (Plate-32/3).

BOTARMNCAL SURVEY OF IMCHA,
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Gazella bennettii bennedtii (Sykes) (Axtcdactyla  Bovidae)

LLY PR U o Py 1 I
FLERETALI T L i i,

Chinkara is the State animal of Rajasthan, This species is most common in DNP and is well adapted
to live in arid and semi-arid regions. it usually hrowses young shoots and leaves of treex and shrubs viz,
Acacia senegif, Culliponum polygonoides, Cupporis decidug, Crotalario burhia, Lveitwm barbarum, Prosopis
cinerariu, Safvadora olecides, Ziziphus nwmmudaria, ete. Chinkara was also noted relishing fallen Hlowers
of Tecomefla sndulate and digging up the base of Calotrapis procera stumps in search of sprouting buds.
Duning monsooh petiod, many herbaceous plants viz, Cyperus grenarius, (O conglomerams, C. rivundus,
Bactvloctenium scindicum, Fagonia schweiafurthii, Indigofera cordifolia, Lasiurus scindicuns, Panicum
tarpichum, Tribuwlus fervesteis, Vipna tifobarg, etc are preferably grazed by it During summers, Garella digs
up the loose sandy snoil of the dunes to expose the roots of Diprerveinm plavcwm. which are eaten as the
moisture laden root-hark quench the rhirst The highest density of Chinkara was noticed in Sodasan areq,
however, it mmay be frequently seen in the southern part of the TPark (Plate-32/5).

Boselaphuy tragocamelus (Pallas) (Artiodactyla  Bovidue)

nk o Bl

Bluc Bull, Nilga

The Blue Bull lives in open plains in heods of 3 1o 20 animals. Usoally a male leads the group of
females and young oncs, It wsuadly feeds on the crops grown in the area vie, Cyoamopsts telrdgonoloba,
Pennisetm americanum, Phaseofus radiams and Vigra acenrivifofia. [t enters the Gelds ar nighe and damage
the crop, besides feeding. It possesses a never ending appetite and also prefers fowers ol Tecomello wnduluta
and leaves of Grewidy renas, Salvadora olecides. Ziziphus mouritiang, 20 nusinadpria, etc. The ammal can
live without water for many days. 1t is very rare in DNP, found near Sudasari,

Funambulus pennantii Wronghton (Rodentia — Sciuridae subfamn. Sciurinac)
“Five-giripped Palm Sguirrel”

The squirre]l usually lives on trecs near human habitatiens, Iv also moves freely on ground and can
casily climb over walls, It makes it's nest in the cavities of the wrees (Aracia nilagivea, Prosopis cineraria,
Satvaddora dlecides, Tecomelfa undulaia, ete), crevices o wails and other holiow domestic unused structures.
It is diurnal and prefers seeds and fruits of all kinds, particularly the crops grown in the area. Among wild
foods, the mature fruits of Cupparis decidua, Ziziphus mauriliane, £ memmuolurie, sometimes Prosopis
cineraria and P. jufifforg are liked by it Rarely scen feeding on the insects. It is nol very common in
DNP arga.

Gerbillus gleadowi Murray (Rodentia  Muridue subfam. Cerbilfinee)
“Mairv-footed Gerhil, Chhoti Ratod™

..... L Le ) —i%a

Gerbil is abundant in (e Park in sand-dune rich arcas, 1t lives in smal! burrows and establishes a colony
with other individuals. [t feeds on herbaceous vogotatiom, patiowlarly the underground rhizomes and bulbs
of Cwperus arenarius, O atkinsenil, C. conglomeraius, C. rotundus, Desmostachva bipinata, Dipeadi
ervihraewn, Ephedra ciftate e Ti also prefers the froits of Citrafluy lenotus var, funers and Sehadora
oleaides to meel iU's water reguirements. Sometmes. it atso feeds on inscets. Tt is preyed upon by owls, cats,
foxes und snakes.

HOITAMNICAL SURVEY ©F s,
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Gerbillus nanus Blunford (Rodeniia Muridue subfam., Gerbiltinae)

"Buluchistan'’s Gerhal”

This species is rather rare in DNP and it prefers to live in burrows made in sandy plains and inter-dunal
areds, Basteally it is herbivorous. feeding on herbaceous plants like € gleadowd, but alse prefers the plants
having leathery leaves like Portulace oleracea and Triamthema triguetra, probably W et the water
requirements. Rarely, il also fecds on inseets. The Tallen fruits of Prosopis cineraria, Ziziphas mauritiona and
Z. nwmmuloria are also liked by this species. It's enemias are sume as mentioned lor G gleadowt,

Meripnes kurrianae lerdon {Rodentia  Muridae subfam. Gerbillinae)
“indian Desert Gerbil, Safed Chuha™

It lives i cxtensive burrow system spread over three tiers. The animal feeds on every plant available,
but chiefly herbaceous ones like Borreria arficularis, Citruffus fonaes var funatus, Cleome viscoso, Corchorus
depressus, Lipteryyiom glancian, Farselio hemidionid, Indigofera hochstetier, Portulaca nigracea, Tephrosia
subiriflora, Viena trilobata, Zygopinviium stmpiex eic. Dunng monscon months, the Desert Gerbil becomes
selective and prefers prasses like Eracrostis minorn, Qropetivm thomoen, Trages roxburghid, seeds of Brachiaria
ramose, Dactylocienium aegyptinm, D, scindicum, Echitpchloa cofona ete. I was observed that Safed Chuha
eats tess but destroys more and, thus, is a potental agent for deserlification,

Tatera infica (Hardwicke) (Rodentia Muridae subfam. Gerbillinae)
“Indian Gerbil, Ratod”

It 15 the larzest Gerbil found in the desert. Indian Cierbil is diurnal and lives in extensive burmow
systems spread over 3-tiers, up to | m deep. During summers, the animal comes owt of burrows in the
moming and evering only. Contrantly, during winters. it remaitis out only when day 1s sunny, It teeds on
every plant available in the desert doring somumers and winters. However, during monsoon. it becomes
selective and feeds preferably on grasses like Brachiaria ramosa, Cenchrus bifforus, Lasiurus scindicus,
Perotis hordeiformis, Tetrapovon tenefins, Trapus roxburghii elc. IU canses serious damage 1o the crops.

Millardia gleadowi Murray (Rodentis  Muridae sublam, Murinue)
“Ficld Rat”

[t is an animal of crop fields. 1t forms simple burrows with 3-4 openings in the thom-clade mud,
fencing houndaries of fields and open scrub-lands. It builds pesting chambers inside the bumows which are
sometimes [ned with twizs and grasses. It feeds on all kinds of sceds and herbaceous plants (crop and wild).
In wild, the most favourite food plants are the grains of Dactvlocienivm aegvptivm, 0. scindicum, Panicum
amtidotale, B turgichum, froits of Citrulfus lanates var lanarus, Cucamis melo, Ziziphus mummufaria and
green young plants of Aerva javanica, Fagonia schweinfurthii, Tribufus terresiris, etc. I is a serious pest of
standing crops. It is preyed by owls, mongoose, foxes, cats and snakes.

Mus musculus Linnaeus (Rodentia  Muridee sublany. Murinoe)
“House Mouse"

Tt lives with man in residential houscs, godowns, every household articles like under boxes, behind
almirah etc. It rins very fast and can climb over rough surface of walls. It cun hide in a very small space.
It w0 makes holes in walls and Qoor w live, I feeds all types of human Foed available in the house. Tt has
a habit of cutting papers and clothes and is, thus, a serious pest. Tt breeds throughaut the year and produces
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I-B youngs at a time. 1t is a nocturnal animal, but may be easily seen during day time. Cats, snakes and birds
are the main enemies.

Raftus rattus (Linnazus) (Rodentia  Muridae subfam. Muringe)
“Commont House Rat, Chua, Mushak, Undra”

It is also known as roof rat. [t Hves in houses, godowns, warehouses, in the vicinity of villages and
cities, in crop Relds, gardens, railway lincs, railway yards and sometimmes in trains, It is nocwmal in babii,
but very active in day time also. It digs boles in walls, ground ot take shelier under and belund household
articles. It is & social rodent and lives in large groups. It is omnivorons, feeding on all vegetable items of
human food and meat, cggs, insects, young birds .ete. Due to it's versatile feeding habit, it is one of the major
pests, It destrays more than what it consumes. It is also a vector of number of diseases. It produces up to
12 youngs at a time. Cats and snakes are it's main predators.

Hystrix indica Kerr (Rodentia  Aysiricidae)
“Crested indian Porcupine, Seh, Sehi”

[t is & nocturnal animal, living in burrows excavated by it, particularly in large {ixed sand-dune areas.

Sometimes, it rests in thickets formed of shrubs and grasses viz, Abutifon indicum, Aerva javanica, Cmfabﬂ
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doemia and grasses like Dichanthiom annulotum, Digiteria cilioris, Heterapogon contortus, Panicum antidotale
£t It 15 a herbivorous animal, feeding on stems, roots, chizomes and tbers of several plants viz, Coccslis
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medicagined, Hibiscuys (3 spp), Morinpa concattensis. Sida (4 spp.), Tamaric indica and prasses like Aristicl
(4 spp.). Eragrostis (5 spp.), Tetrapogon teneffus etc, The Porcupine may rush at sufficient speed in the
buckward direction also. Tt protects sell from s enemies by ercctng w0s crest and guills.

Lepus migricollis-dayanus Blanford (Lagomotpha  Feporidae)
“Desert Hure, Khargosh, Sassi, Khirga”

The Desert Hare 1s an endangered species. It prefers grasslands of Lasiruy seinelicus, associated with
Aristicla adscensionis, Cenchruy cifiaris, C. setiperus, Etvonurus rovleanuy and some legumes like Fadigofera
cordifolic, Rhvachosio minima, Tephrosia purpurea, etc w live. Tt also hides under thickets and large bushes
of Capparis decidua, Ephedra cifiat, Ziziphus pummulario i, IU often makes burrows to live. This species
is totally herbivorous, fecding mostly on legumes and young grasses like Aristide (4 spp.), Cenchrus (4 spp.),
Dactvloctenium aepvpiinm, Idipofera cordifodia, 1. linvaei, Perotis hordeiformis, Rhvnchosic minime,
Tetrapogen tenellus, Viena trilobata ete. It was also observed feeding on {allen flowers of Tecomella undulate
and Moringa concanensiy and frits of Salvadora oleoides, Ziziphus maurittana and 7 numendoaria. Duting
sumimers, it debarks the wees at ground level. Tt s frequent in agricultural areas (Plate-32/6).

STATISTICAL SYNOPSIS

The Fauna of Desert Nattonal Park is represeited by about 270 species belonging o 200 genera and
98 familics. Of these, 126 species belunging 96 genera and 48 families belong o Invertebrata and 144 spccies
belonging to (04 gcnera and 50 families to Vertebrata, The division Invertebrata is represented by 3 phyla
viz. Nematoda, Modlusca and Arthropoda, OFf these, the cluss Tnsecta of phylum Arthropoda is largest containing

73 species belonging to 55 genera and 24 families. Among insects. the order Hymenoplena {including suborder
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Aculeata), containing ahoutr 24 species belonging to 15 genera and & families, dominates the nsect diversity.
The second position js occupied by the order Isopiera which contains 16 species belonging to ¥ genera and
3 fumilies. The orders Odenata with 11 specigs, 10 genera and 3 families and Orthoptera with 11 species,
11 genera and 3 families occupy third position. Rest orders viz, Dermapters (T sp.), Diptera (1 sp.), Coleaptera
(i sp.), Dictyoptera (2 spp.}, Thysanura (3 spp.} and Lepidoptera (3 spp.} are rather poorly represented in
DNP. The phyilum Nemaloda with 8 species, § genera and 5 families and class Arschaida (including acanans,
scorpions amd spiders) of phylum Arthropoda with 39 species, belonging o 28 genern and 14 families, are
tather well represeated in DNE The phylum Mollusca linds lowest position wilth 6 specics, belonging to 5
genera and 5 famulies.

The divistor Vertebrata is represented by 4 classes. OF these, the class Aves (Birds) dominates the
{aunal diversity, as it contains 106 species belonging 1o 71 genera and 31 fumilies. The Mammalia occupies
second place In vertebrates with 21 species, |7 penera and 10 families. The Reptilia {(including lizards)
occupies third position baving 15 species, belonging to 14 genera and 8 familtes. The class Amphibia is rather
pootly ropresented by 2 species, 2 genert and 1 family,

Table 14. Statistical analysis of (auna of DNP and compuarnison with Thar desert.
(The taxa identified up to generic level are included here).

(Group Number of species
Thar DNP
Desert Family Geners Species %
Invertehrata
Protozoa 82 — — — —
Porifera ¥ — — — —
Flatyheiminthes a0 — — - -
Nematoda 55 3 8 8 14.54
Mollusca 23 5 3 b 26.08
Annelida 12 — — -— -
Arthropoda

Diplopoeda ] — — — —
Chilopoda 12 — — — —
Crustacea 45 — — — —
Insecta 702 24 55 73 10.3%
Thysanura — I 2 3 —
Odonata 32 3 1} I 34.37
Orthopiera 3R 3 L i 28.94
Derrniptera — l ! ] —
Dictyoptera (Mantoidea) 20 2 2 2 1.00
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Lioptera (Ternutas) 44 3 O i& 3635

Mallupliaga 4{} — — — —
Anoplura g — — — —_
Hemiptera 53 — — — —
Thysanopiers 21 - - —
Neuroptera 13 — — — —
Coleoptera 96 | i ! .04
Diptera 15 i | | 1.33
Siphonaptera 5 — — — —
Lepidoptera &I 3 3 3 1.B6
Hymenoptera (inch. Acoleata) ) & L5 24 25.26
Arachnida (Scorpions, Spiders and -— 14 28 9 —
Acarines)
Vertehrata
Pisces 25 — — — -_
Amphibix 4 1 2 2 25.00
Reptilin 51 ) 14 15 2941
Aves 322 31 7l 106 3292
Mammalia 45 10 17 21 46.66

A perusal of takle 14 revealed that the fauna of DNP hag not been so far well explored, parficularly
invertebrates. Certain grompa which are well represented in Thar desert viz. Protozoa (82 spp.). Ponfera
{7 spp.), Platyhelminthes {50 spp.} and Annelida {12 spp.) have no representative in DNP. Further, the classes
belenging to phylum Asthropoda viz. Diplopoda {1 ap.), Chilopnda (12 spp.) and Crostacea (45 spp.) are also
lacking in DINP. Among msects, about 50 par cent orders viz, Mallophaga (40 spp.), Ancplura (9 spp.),

Hamintars (51 epnd Thyeanomtera (2] spe i, Meurnpiera (13 spp) and Sinhonantera (5% enn.d which conctituta
Hermapters {533 spp), Thysanoplers | ne . f I o ) phonaptera {3 spn, ) which

major part of the ingect diversity, have found no place in TINP. However, it is interesting to record that the
order Dermaptera (! sp.)} of insects and the class Arachnida which includes scorpions (8 spp.), spiders
{20 spp.) and Acarina (2 spp.) inhabit DN alene, us they have not been recorded outside the Park. The order

Th}fs;mu[u with 3 Spccies, be!nnging to 2 genara and 1 family, 13 endemic to NP in Thar Desert.

The presently known invertebrates in DNP show poor diversity in comparison to rest part of Thar
desert, The comparative percentage of various groups in DNP is . Nematoda (14. 54%), Moltusca {26,08%)
and Jnsecta (10.39%). In latter group, lsoptera (36.36%), Odonata (34.37%), Orthopiera (28.94%} and
Hymenoptera (25.26%) are rather better represented than Dictyoptera (10%), Celeoptera {1.04%), Diptera
(1.33%) and Lepidoptera (1.86%). Thus, out of 989 species of invenebrates found in Thar desert, only
12.34% invertcbrates arc represented in DNF.

Among vericbrates, Mammals contribute 46.66% founal diversity to DNP, Aves 32.92% and Repiles
29.41%. The Amphibians of DNP represent only 23% fauna common to Thar descrt, Thus, vt ol 435 species
of vertebrates found in Thar desert, only 33.56% are represented in DNP,
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2 .Ht'hn'lu!frm tamulus sindicus (Pocock) (Scorpion) Courtesy : Z51, Jodhpur

-

L} r.r;:.-r-,m agilis Pocock 11"9;1|d|:|l Courtesy : 51, Jodhpur

Plate-28. Arthropods
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|, Calores versicedor {Daudin)
(Inchan Garden Lizard) Courtesy: 251, Jodhpor

3, Uromastix hardwicks Gray
{Indian Spiny-tailed Lizard)

5. Viaramis bergalensis (Linnacus)
{Indian Monitor)

2 Phrvnocephalus lowngwelongs Shanma
{Jaksalmer Toad Agama) Courtesy: 2851, Jodhpur

4. Ophiomaorus raithmal Anderson &
Leviton (Sand fish)

W —F pmpn -
.-h_-: ) i‘\.l-‘-r N '__t\l
N 3 ol

6, Ervy johni Russell
(Indian Sand Boa)

Plate-29. Reptiles.
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1 'I.J:.'.'u.".l rapax vimdfvioma { Franklin) 3 Sar YN citlvis |:\'..||'|"-|-'I||
| (Tawny Eagle) {Red-headed Volwre) Counesy: 251, Jodhpur |

I |

]
|

1. Gyvpy inaicuy (Scopali) 4. Neophron percropterus (Linn
(Long-billed Vulre) (Egvptian Valiure)

|

|

|

v L oroaiin benphalensis (ann. ) 6. Ardeoris mier o | Yigonrs)
{ Imddinn Roller) {Gireat Indian Busiand)
Plate-M). Bards
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I, Pave erisicitus Linn

{Indian Peafowl) Courtesy: 281, Jodhpur

2. Burkiinss oedicaemis (Linn, )
{Stone Curlew )

Y, Mernps ortentalis Latham
(Small Green Hee Eater)

4, Mamelluy indivus | Boddsert)
(Red-wattled Lapwing)

8. Rureo rufimis (Creteschmar)
i Limg-legged Burzand)

t. Upsipar epops (Linn, )
(Common Hoopoe ) Couresy: #5]

Plate-31. Birds.
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I, Hemiechins micropis micropis (Blyth)
(Pale Hedgehog) Courtesy: #51, Jodhpur

3. Herpestes edwardsii (E Geoflrney
Samt Hilaire) (Common Mongoose)
Counesy: Z81, Jodhpiir

Y. Crzella bennettii henmetrii (Svkes)
(Chinkara)

-

= * [

2. Vulpes vilpes pusilfa Blyth
(Desert Fox) Courtesy: #£51, Jodiypur

e

4. Felis silvestris ormata Schreber

{Desert Can) Counesy: De. PL. Kankane, 7251, Delira Dun

6. Lepus migricollis davanuy Blanford
i{Dexert Hare )

Plate-32. Mammals.
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CONSERVATION AND MANAGEMENT

The discossion on faunal wealth of DNP revealed that it harbours highly variable [auna which is under
various degrees of threars inspite of highly specialized deserticolous adaptatons and protection. The important
threats to the hiodiversity of DNP viz. settiement pattern and population pressure, grazing, military activilies,
tourism. poaching and hunting, drought, etc have alrzady been discussed in this work which influence the
flora and tauna of the Park, resulting in impertect functioning of the ecosystem due o ccological imbalances.
Any loss to phytodiversity is also a direct loss 1o fauna, since vepstation is the imilal staning point for the
tlow of energy. The animals which have been facing serious threats in the Park and desert as a whole include
both vertebrates and invertebrates,

THREATENED FAUNA

Nematodes : The plant and scil Nematodes are found in s0il around the roots of grasses which are surface
feeders and have fibreus root-system, The dry and hot climatic conditions of the desert are probably the
lactors responsible for toss as well as controlied popuiations of Nematode fauna m desert, particularly for the
species like @ Discolaimus major whose populattons are limited (known only from Sam area in DNP in [ndia).
Tyvlencholaimus suryawanshii is another Nematode which has recently migrated to Rajasthan in DNP area.
The populations of endemic species Discolaimium mukhtarpuriense are also very limived, Labronema virge
interesting to note that very iimited male individual of these Nematodes could be collected so far It indicates
that scarcity of male counter part acts as a reproductive barrier, resulting in controlled populations. As such,
these taxa have fair chances of exunction.

Insects : The insects constitute the largest gronp of invertehrates. They have great vadability and adaptability.
Thar desert dug to it's specialized ecological and envirenmental conditions harbours @ number of endemic
insects in DNP, but with very limited populations. The insects Crenolepisma longicandato, C ciligte and
Acrotedsa collures, belonging to the order Thysanura, have been collected for the first tme Irom Desert
National Park in Rajasthan. The former species inhabits the libraries and houses in tropical and subtropical

parts and is facing threat due to regular fumigation and use of insecticides throughoot the range of distribution,
The second taxon is a rropicopolitan synanthropic species, found among household articles. U is under threat
due to regular cleaning of habitat and use of insecticides, insect repellent, etc. Acrotelsa collaris is free living,
found in the forest floor, under bark of trees, in the nests of ants and termites, ete. It finds cosmopolitan

distribution, but under threat in it’s desert home duc to the pressure of insectivores and climatic conditions.

The insect Selysiothemis nigra, belonging to the vrder Odonata, is 4 rare insect in DNP. Earlier it has
been reported from Jammu & Kashmir only in India. Occurrence of this taxon m two different and contrasting
eco-geographical zones, indicates it's adaptive potential to climatic change. Similarly, Anacanthotermes
macrocephalus, popularly callcd White Ant, 15 2 typical deserticolous of India and Pakistan, belonging to the
order [soptera. It damages and collects grass blades, seeds, ¢tc 1o store in small chambers made between the
residential mnnels. This species is a good food of insectivores, particularly birds and hence populations
remain under check, Microcerotermes raju and M. frvmi are endermnic species of Thar desert, poorly represented
in DNP due to extremely dry conditions and other adverse factors. Their populations are shrinking due to
insectivore pressure of birds like Red-vented Bulbul, House Sparrow, ete and frogs, They are presently known
m desert from DNP, Jodhpur, Nagaur and Bikaner only.
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Another endemic specics of Thar desert is Apocten rajasthanensis, belonging w the order Diplera of
class Insecta, which also needs conservation as it is a good predator on insects, The species hike Monomorium
{Parkolcomvrmex) destroctor - a native of desertic zones of the World, and feframorinm safvasem of Himalayan
region, belonging to the order Hymenopters, have recently invaded DNP and are struggling for survival,

Aracrhnide + Soame enecier of ecomions and sniders viz Vichopus raiacthanicus vfhoohivay krivhmes and
Arachmids © s0me species of scorpons and smaders VI, WIrioRes raiasiaanicas, Criiochirgy Krixang and

Galeodes agitis, belonging to the class Arachnida, are endemic o Thar desert and are in vrgent need of
coilservation to safegoard their dwindling populations.

Reptiles : Phrynocephaluy laungwelansis (Jaisalmer Toad Agama) is endemic to Thar desert, inhabiting the
most sandy western parts of Jaisalmer district where dry, almost barren, vegetation less, shifting type of sand-
dunes exist. At present, it's populations are in growing stage and need no protection. However, any change
in present desertic conditions, viz. introduction of indira Gandhi Canal, ete, may produce serious threat for
it’s survival,

Ophiomorus raithmai (Sand Fish) is endemic to Thar desert, It's population density and abundance are
remarkabiy low throughout the desert. Since, it mostly lives in vegetation free duny or plain sandy open areas,
scarcity of food and danger of predators are the main factors for s loss in desert. It may be placed under
vulnerable category at present, particularly in Indian desert. O. tridacryfus (indian Sand Swimmer) is another
species, found in Gujarat, Afghanistan, Iran and Pakistan, vnder threat. However, it has not so far been
reported from Thar desert, especially from DNP

Uromastix hardwicki (Indian spinv-tailed Lizard, Sanda} has been included among the threatened taxa
in Red Data beok. The main causcs of depletion are habitat loss and it's exploitation for oil which has
medicinal potential. The census dats of DNP revealed that it’s number has greatly increased in the Park during
last ten years (163 m 1996, 248 in 1999, 908 in 2002 and 507 in 2004, sce table-16). Yet, as a safe-guard,
the taxon may be listed as conservaton dependent.

Birds (Aves) : Ardeotis migriceps (Great Indian Bustard, Godawan} is an endangered bird which finds
distribution in north-west India and casicrn parts of Pakistan. Aboui fifty per cent populations of Grear indian
Bustard live in Thar desert of Rajasthan. The best piace to observe in DNP is Sudasan area where it breeds
freely duc to suitable grassy habitais. The populations of Bustard are decreasing rapidly throwghout it's range
of distribution. The main causes of threat are habitat destruction and ineffeciive protection. The poachers and
hunters also illegally visit the area for Houbara Bustard and Sandgrouse, but shoot Great Indian Bustard as
well for meat if they find it. Government of Rajasthan has declared it as a State Bird in 1992, It has also
find place in the 13 rare species of Indian Board of Wildlife, in Wildlife Proteciion Act, 1972 and in Schedule
[ of October, 1977. The effect of protection measures may be assessed trom the census records of DINP (lable-
16); the number of Great Indian Bustard was 39 in 1993, 78 in 1997, 94 in 1999, 93 in 2081, 84 in 2003
and 110 in 2004

Chlumydotis undulate (Houbara Bustard, Lesser Busiard) is a migrant bird from Central Asia via
Pakistan. Arab Sheikhs have shooted thousands of birds during last few years in Pakistan. As such, the
number of birds visiting India has decreased (o lowest level. Although it is fully protected in India, bul some
illepal poaching in deserl area has pushed this taxon 1o endangered stage. According 1o the census repors
of 1985. the number of individuals was 66 which has gone down to 49 1 1998, 23 in 2002 and 42 in 2003
tlable-16).
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Sarcogyps cafvus (Red-headed Vulture) finds distribotion from Pakistan eastwards to Malaysia and
Indo-China, It is spursely distributed in Rajasthan and Gujarat and it's populations are declining in other parts
o India also, except Western Himalaya, [l requents open country, often near human hahitations. The populations
are declitung because of wild ungulates, intensificavdon of agriculture, increased poisonous disposed waste,
direct porsccution and discascs. CITES has included this taxon in Appendix-II as a threatened species.

Aegypivs monachiy (Cinereous Yulture} is basically European, widely distributed up to North Africa
and 5. . Asia. The Cinercous Volwre resides over many types of habitals, im:luding desert, grasslands and
basc mountains and 1hves hll!l.&.l_‘p or pmrs The main factors for ut.'l..uilil‘lE it's Fﬂpuzﬂtiimﬂ are habiiat
destruction. scarcity of food, poisoncus food and illegal hunting, It has been included in Appendix-Il of

CITES as a threatened species,

In DNEF, there occur § specics of Vulwres and wtal number of individuals was 540 as per census report
of 1997, In the year 2000, ooly 219 individuals could be observed, However, the number increased to 455
in 2001, 396 in 2002, 801 1n 2003 and 307 in 2004 (1able-16). The tluctvating census dati in different years
need o be noted which ndicates that alt specics of YVultures are facing threat snd need conservation,

Mammals : Vilpes vuipes pusitla (Desert Fox) finds distribution from Irag to Thar desert. During fast 3

L AR TIRN e rwrnilats irae have Arsctically daclina in Thar decart due by mareasntine e mael bewce sud huhai
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and stnking escalation of human as well s live-stock numbers in the desert region. It now belongs to
endangered category of threatened mammals. The number of individuals was maximem (4133 in 1996, which
d Lrem::d w 157 in I‘J‘S"E 144} u] ZDI{JD 203 in 2002 ﬂnd 147 in 2(04 (table-16). As such, the number of

V. bengafensis (Indian Fox) is another species of Vidpes under tireal. Though spectes finds wide
distriburion in arid and semi-arid areas of the counfry, but tacing great threats trom carnivorous animals and
men for it’s pelt and meat. The popuiations have shrinked to alarming state throughout it's runge of disribution.
Hahitar loss has further enhanced rhe problem. In DNP. about 28 individuals were recorded during the census
year 1997, Subsequent records of this species arc not available with Forest Department, probably could not
focate till 2001 when 34 individuals were recorded. In 2002 only 18 individuals and in 2003 and 2004 38
and 28 individuals respectively could be censused from DNP (table-16).

Feliv sibvestris ovnatg (Desent Catd finds distribution in north-west desertic ]:IHI'H Central Indis and
CHREITT |}¢|r[s l.}l l"dKIHL..III Il L‘.I'.‘:ll_:lr'lbb i LrtLlr.iII}:.EJLU l.-n.l-LCEUl}' LEH] lhl\rt'l-l‘-"k-'d fd.uﬂcl duc LL¥] lL k) d'D'ull!l’EU |.FU|..|‘UI:1UU[I"\
Probably destruction of habitars and scarcity of food are the main causes for population loss, otherwise it
breeds round the year and delivers two or three kiltens at a rime. After the establishment of DNP. it's
populations have not inereased in the Park. but considerably decreased. The number of individuals waus 38
m 1996, 13 in 1998, & in 2000 and 15 in 2002 and 7 in 2003 (table-16).

Lepus migricollis davanns (Desert Harc) is endemme to Thar desert. inhatiting grasslands and scrub
forested areas. The populations are decreasing due o habitat loss and large scale predidory pressure of man.
caratvorous animals and larger birds. Being nocturnal i habit, camivorous animals cusily prey upon it 1t s
in endangered stape due w carniverous duminated food chain in desert area. [Inspite of prolcction in DINP,

ROTAMICAL SURVEY OF IMDIA



27 BIODIVERSITY OF

the number of individuals could pot increase notably durmg last 10 years. About 20 individuals were ceported
i 1903 38 in 1997 and 2000, 37 in 2002 and 31 m 2004 {table- 16},

Herpestes javanicus anropunctafes (Small Indian Mongoose} is confiped to the desertic areas. The
populations are declining at an alarovimg rate (vulnerable) due 1o habitat loss resulting in scarcity of food.
Only 27 individuals could be recorded during 1997 censues, 21 in 2000, 11 in 2002, 44 in 2003 and 27
2004 (table- 160,

Hemigchinus micropus micropus (Pale Hedgehog) finds distribution in desertic zones of Punjab, Gujarat
and Rajasthan. The predatory pressure of foxes and mongooses at night is the main cause of population loss
in desert. Sometimes, the camivorous predators pull it out from the burrows which are vory short and vnsate,
Further, due to vegetation loss, the presence of burrows is eastly localed by predators. It is in vulnerable stage
al present but likely to become -:ndangercd it near futuee, The nomber of individoals was 3 in 1993 and 1997,

A 10 R R T Ny FRTILY, S —_—— en iyt ol TYRIE Bl sevdinidiial acmaild o srsnmabad luadzsiaas
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1908 o 2002,

Crerbitfies nanus (Baluchistan’s Crerbil) is an herbivorous mamimal feeding in day time. Due wo predatory
activity of owls, cats, foxes and sometimes snakes, eti, the populations of this taxomn have declined 1o great
extent (vulnerable) duting last [ew years.

Tabhle-15. Biatistical syvnopsis of threatened fuuna,

Groups Number of species
Invertebrata
Nematoda 4
Arthropoda
Insecta
Thysanura 3
Odonata 1
Isoplera 3
Diptera 1
Hymenopieta 2
Arachnida (incl. Spiders)
Scorpionida 2
Solifugida t
Vertebrata
Reptilia (Squamata) 3
Aves
Falconiformes 2
Grutformes 2
Passeriformes i
Mammalia
Insectivora !
Camivora 4
Lagomorpha i
Rodentia I
Total 32
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A perusal of Wildlife census reports of DINP from 1995 to 2004 regarding Vertchrales revealed that
Great Indian Bustard was in abendance {1993 during the year 1996, After that iCs autnber decreased notably
and reached little above one hundred tl! 2004 (11{Y). Forther, Houhara Bustand is rather mare pootly represented
in the Park. It conld be noticed anly in 3 years oot of ten years and number was below fifty. Faleon, Kite,
Peacock, Sand grouse and Partitdge show increaging trend in general. Bul, pepulations of Eagle and Vuliures
show grear fluctuations in different years. Quail alf.::- has increasing trend, bot uncxpmtedly only 12 birds

A1l ks mkvcasad dvsine tha craar W Rhaatiatioura Huoo wansley absmasyoth f Toosne o 1 Crenil seeine T, et
Lo o GOSCTVOD '\.ILH.IIIb i pill LuroT. o IICTATIGHS in DT J’Lnu_‘r SUILIIEALL A uu|_n..-| 1ilE CriiTils EIUU'\L, PORCIAH,

Chinkara, Blue Bull and Monitor lizard may alsoe be assessed from the table-16.

Table-16. The Wildlife census figures of Desert MNational Park during last 10 years.

Name of the animals Census years

1995 1996 1997 1998 199 2000 2001 2002 2003 2004

-.,_;||
:-c:

Greut Indian Bustoed 3{} L1 &1 £ 3 B3 w7 84 110
Houbara Bustard 44 23 42
Sandgrouse 304 41t 533 BS8 897 1372 1145
Imperial Sandgrouge dad 248
Pariridge 233 243 455 424 383
Falcon 45 &7 3 03 107
Eagle 13 36 43 70 45
Kiic 26 23 37 41
Vultures 340 219 455 396 201 30%
Quail g2 28! 259 12
Peucock 23 413 2 315 46R 425 821 B8R
Chinkara 1166 3776 1515 2218 2115 2083 2006 2979 1804 1969
Desert Cat 2 38 32 13 26 fr 9 15 11 7
Desert Fox 165 413 1803 157 182 144} 160 203 192 147
Indian TFox 2R 34 18 g 28
Desert Hae 38 38 43 37 ETCY |
Blue Bull 122 ik 237 35 102 175 44 76
Small Indian Mangoose 27 21 1 A4 27
Fale Hedgehop 3 4 3
Moniter 1.izard 19 26 13 21 27
Spiny-railed 1 izicd 163 244 342 B46 40X 832 507
E&jn_da}

Sources : (i} Conservatr of Forests, Desert National Park, JTodhpur.

(i) Deputy Director, Desert National Park, Jaisalmer,
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Among mamunals, Chinkard shows highest density, Desert Cat has gradual decreasing trend and census
data of Desert Fox is almost identical in different years except during 1996 when highest number (413) was
recorded. Indian Fox is, however, poorly represented as it's number hardly excecded 35 during last ten years.
Similar position is cccupied by Desert Hare and Mongoose whose populations fluctaate between 30 and 50
individuals. The census records revealed that Pale Hedgehog was considerably hetter represented up to 19835,
However, after wards vp to 2002 {cacept 1997). no individual could be recorded in DNE. It was during 20013
und 2004 that 4 and 3 individuals respectively could be recorded. The strengzth of Blue Bull has greatly
Roctuated between 44 w0 237 individuals in different vears.

Among lizards, Spiny-tailed Lizard is rather better represented than Monitor Lizard in DNP. A comparison
of present census data with pre 1995 data revealed that the population density of Houbara Bustard, Falcon,
Eagle, Kite, Mongoose, Pale Hedgehop and Desert Cal has decreased considerably berween 1995-2004

MANAGEMENT

A perusal of threatencd taxa within Desert National Park, which oceupics tiny part of desert area and desert
fauma, is enough to evaluate critical pesition of fauna in whole desert which is on iz last legs. Inspite of

haviner the orotected areuas ke nND Tul {7 hi_:m"n' MNanctnary l'r'1|m=-r Kanctoary ete Ht’ﬂmﬂlﬂlﬂhﬁﬁ ot ﬁrnhﬂr"hnn
aving Lhe pritected aress A SAnciary, wtuary e, promm gt rofechon

laws and formmation of orgamizations such as Wildlife Bﬂdl‘d‘- and holding Wildlite weeks. the reientiﬂss

destruction of Dexed wildlife 1= r‘r\nﬂnnlng it's MEy Course ||nh|nf1|=-rPH It thinos r‘nnﬁnlm.rl like {\l‘FlE.F'rIT it

is mercly a question of time when wildlife will virtually disappear like many other animals. We feel that
management of wildlife s a highly specialized subject. As such, wildlife conscivation should be managed by
trained, professiomal conservationists with adequate scientitic background, particularly of biclogy and eccology.
Secondly, the wildlite conservation should be invariably accompanied by intensive rescarch on ecology,
binlogy, habit, hehaviour, papulation pattern, etc of the wildlife to be comserved. If the prevailing system of
leaving it on the mercy of the Forest DeparIman continued, which have po scientific information about
fauna and flora I'F'I'IIIII'F':" for conservation, is hound to lead to failure. The present study will proy ida {ldgnu;lt,g

information to the managers of DNP to take effective measures for the conservation of dth-ﬂl‘l Flora and fauna.

Another step to conserve the rare and threatened species within DN 1s to identify areas with assemblage
ol various representative habitats and also high floral and faunal speeics richness and abundance, These areas
can be protected like Mini Cores within the Park. However, there 15 no core area concept for Nutional Parks
and Sanctuaries as entire area gets almost total legal protectron after the amendment of the Act in 1991, The
concept of core area is relevant 10 Biosphere Reserves. But, the location of the Desert Nutional Park in a
non forested area with barren sand-dunes and with scanty scrub vegetation on sand-dunes or sandy or
hummocky plains, incomplete settlement work, climate and edaphic condinions and distribution pattern of
flora and fauna within the Park is different than clsewhere, As such, the tdea of Min Core arcas is relevant
te provide strict protection for atleast threatened plant and animal species in present sitvations. The declaration
of Park as Biosphere Reserve will cortainly cnhance it's conservation potentiality,

Further, habitat improvement through increasing waler availability and managing vegelalion cover may
dlso lead to better conservation of wildlife ay discussed eaclier under floral diversity, Nevertheless, in order
10 improve the water availability for wild animals, especially during summers (1) de-silation and decpening
of existing water bodies, (i) creation of artificial water points, (i) plantation of (rees like Capparis decidug,
Salvadora olevides, Ficus species and Azedirachte indica near water points 1o avoid creessive evaporation
and (v} construction of check-dims 1o enhance the capacity of arca o refain mwene water may be the

PrOgrammes for hahita lmnmw- merl,
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PLANT-ANIMAL RELATIONSHIP

i S,

il Ul '.HUl.-ll‘-Cl'ilL]' WJU\'-“ U’E[J".-llu T l.-q.‘l'-.-ill o 1“';!. i 1.ll‘:iI Eui‘fh"ﬂ]
and interact in nature in a sustinable manner. Any imbalanced mitcraction leads to sunctoral changes in
cx.u*:_'mwm dllu au'. E.-J""GL_‘; ’Gll’Cbl—b bu‘:LﬂllldUtHlj l.ll ll 3 Lﬂl_l_lp‘:' i1i&. l.ll ULbﬁll J.‘hllll:lllﬂ.l I'd.lh. l.lll.'.-' Ulllul‘ﬂ.'.-'l Hll_’r
componcits are of two types viz. domestcated and wild, The domesticated plants and animals e weder the
L-Ullllul Ul mn WJ.J.U LlUJllDStlEﬂTL lll'vlll lUl Tl_llf.-ll ll 'i"t.'-llllULN.l, |.|‘|:1I llL-Lllq.Hl_‘f' lLlI III.E’LIIL-IIIE, llH.H..I, LllllIt d.IILl HIJEJI.I:[
The dumesticated aninwls are mostly herbivorous and depend on cultivated crops and wild vegelation or
fuad. Tu taro, they provide Tead and ot ems for lvelibood o men, Men abso TulfT e reguinemesis
from wild Tory (details are under the chapter Bioperspeclive Potential} and faung, bui pay aothing o them.
As such, there has becn o low of encrgy from vegelanion o domesticated aniinals W men. This shon food
chain ensures the preater availability of energy, The domesticawd animals are ulumately disposed off by
scavenger birds, mammals and some invertebrates. The remaining orgamic matier is decomnposed by micirobes.

e o 4 | i

[ 1 [P [ R T T COTTIT e
IV dlil Lelliin<d T AveD) LHMRLIG COTTh J: !IIEII

Dwring present study 1t was observed that dependency of wild fauna on vegetation is maindy for two
nems vid food and shelier, The Amphibians represented by two species in DNP are insectivorous and live
in water or under the mud. They have no direct reladonship with fora. However, the species on which
Amphihians feed may be herhivorous. Reptiles are represenied by 15 species, of which 12 species are lizards
and 3 snakes. Among the lizards, 4 species are nocturnal and rest diumnal and all. except Ursomastis hardwicki,
are insectiviwons. The atter species feeds on arasses like Aristida adscensionis. A funiculata, A woitahifis,
Rrachiaria ramosa, Cenchrus cilioris, Daciyloctenium aegyminm, Fragrosiis cifiaris, Panieum turgidum,
Tragus rovhurghii. flowers of Teeomella rncudate, eaves of Indigedfera cordifolia, Senma italica, Tribulus
terrestris ele. Most species of lizards live in burmows or on earth surfaee and need no vegetation for shelier,
However, Agama agilis and Acanthedactvlus contoris contoris prefer to make their shelter under the bushy

plants wiz. Lepradenia pyrotechnica, Calliganum polvganoides, Calatropis procera, Capparis decidna, etc.

Of the three species of snakes, two arg noctumal and one 15 diumal, They are all carmiverous or
insectivorous and viviparous. They have no direct dependency on vegetation for food. However, Echis
carinatus and Arevrogeny veriromaculoms preter to make their shelter in dense clumps of Exphorbia caducifolia
and sometimes may be seen on the trees like Acacia nilotica subsp. indica, A, jacguemontii, Prosopis
cineraria, etc, as they are good climbers.

A perusal of discussion madc under mammalian group revealed that out of 21 species of mammals

l-‘...._.j ToOTARTO oy L bt Al s ammrmpeamaaeen ped [ Dvasdsizrcaawara Toea da 1 WS | o
LT @] IMNE, 7 dic Udblbli”j’ LﬂllllVU'U“" a1 URICIYULDUS. LUl Wi g s ||| llIF rmn. i

carnivoious species vic. Swwous marinues, Canty aurews, Vilpey bengolensis, V. vulpes pusilla, Herpesies

rr 48 - Py =l Y
Hertvl aniil SR HTC

e tirelsil, H }(n_:un“_ WY e fai s, Felés silvestris or fdrtied fﬁi:r:'ﬁ'ifjiij m‘:f{_'f'opu_i; Tave dlyo
developed vegerarian food habit and, thus, may be placed under omnivorous group, The strictl;,r CRFTEOTOLUS

llld[umﬂl ”] [nc l—’arﬁ Ii' ”E‘m;f—'{ rﬂﬂ-h‘..} LE}HHJ‘I'I: ﬂEﬂlll. fllllU'JIE l.l]l.- I.ll..-l Ul LREFLEIER ] lﬂ.&.ﬂ.. n:”[u.} Iu“u‘. ”,d'\ Ub\"ﬂll}pﬂ.{l
carnivorouy habit Ay such, the feod-chain of the Park has been very complicated.

t:

The smily revealed that although the carivorous food habit dominates in the Park, yet. it was recorded
that abont 83 vpecies of plants are relished by wild (auna. It Is intercsling to record that about 14 species of
Mammals Tive in burrows usually made by them. Of these, 8 species preter 0 make burrows in open areas
devoid of much vegetation and rest 6 species make their burrows under the thickets of shrubby plants. Oine
Species lives directly on shiubs and trees and rest 6 species reside in open scrub-lands. hiding themselves
Under the thickets formed ol shrubs, herbs and grasses. The study revealed that about 37 species of plants
Provide cither direct shebter or shelter locations to make the burrows, OF these shelter prowiding plants, 21
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species also have [ood und lodder potentiality. This indicates that aboul 16 species of plants exclusively
provide shelter for wild [auna and 62 cxclusively tood and fodder, indicating feod sclection habit of fauna.
Among the palatable plants. 3 are cultivaled main crops of the arca viz. Bajra, Gwar and Mung and
rest are wild. Of the wild taxa, 7 species are trees, 19 shrubs or undershrubs, 25 herbs, 4 sedpes and 25
grasses, This shows that grasses and herbs are under more biotic pressure than perennial woody
taxa. However, for shefter, shiubs (18 spp.) provide better protection than herbs {4 spp.), grasses (L0 spp.)
and trees (5 spp.).

The birds constitule largest group amony vercbrates and have wide range of adaptability as regard their
feechng habit and habitats. Owm of 106 species found in DNP, 41 species are migratory, landing from Central
Asian countries in DNP for short duration, particufarly during winters and rainy season. About 57 species are
resident and a few (8 species) are migratory residents which have no fix time or term to reside in the Park.
Though water resources are very limited in the Park, yet, about 16 species prefer aguatic and marshy habitats,
Two species vie. Prervcles senevalfus (Sponcd Sandgrouse) and P oorientaliy orfentalis (Imperial Sandgrouss),
both migratory, show wide adaptability as they equaily prefer water and desertic land. Siomiarly, Sturnos
roseus {Rosy Starling) may live in grasstands, scrub forests as well as in water. About M species prefer to
live in open. preterably barren sandy plains or in dunal arcas. They mostly lay 2gpes on the groond. Ahour
16 species show adaptability to live in barren desert as well as in grasslands. Abowt 13 specics are strictly
resident of grasslands dominated by the grasses viz. Ffariurus scindicns, Aristida adscensionis and Cenchrus
biflorus, Such bird species lay cggs in the nests formed of grasses on the ground. The number of bird species
in scrub forested areas is rather limited and only & specics have boen observed in such habitas, Most of thesc
species make their nests on the rees and shrubs. About 30 species live in mscellancous habitats like near
human habitations, rutped buildings, crop fields, elc.

Thus, about 34 per cent hirds prefer to live in association with vegetation in one way or other. This
number comesponds to the feeding habit of birds. About 12 species feed on grains, preferably grasses like
Paricum turgidunt, P oantidotale, Tragus roxburghif, Digitaria ciliaris, Dichanthinm annulatum, Brachioria
ramesa, Cenchrus cifiaris, C. biflorus, Dactyloctenivwm aegyptiven, Do scindicom, Lasiurus scindicus, elc.

Davidas thi 'y Sy ale w Fond aw tha Feate F Preim b [ Y- 7 P P Coaliair e fvner Fmanpdo
OCEiles Lills, iy dis O IS0 on o IS ol EAIRFIT RS TR DDA, Lo PHEFFRTLAGN bl LN VLELEEAT T FEFNIC,
L N Dmr‘r\.“l i T ok Buiarmcsdzeras '-1"! ﬁ-'r srrr v e Baede Gloes gt the fine of e caadlines A
W CHECIGEDS, RSO _fuu_;l-l B, S0, SIUINCUSsE, ol Tl VTS Oills dist Cdl Uic DA OF YOUNE SCCaliigs O

plants. Some birds viz. Sturans roseus (Rosy Starl mg} though insectivorons, also suck the nectar of flowers
of Tecomelln undularn, etc. The bivd Turdoides caudatus (Commaon Bahblery and Lowelura malabarica
{White-throated Munia) feed on graims, nectar and insects,

About 47 species of birds are insectivorous and 17 species camivorous, feeding on lizards, snakes,
amphibians and small mammals. The scavengers are represented by five species of vultures viz, Sarcogyps
cafvus (Red-headed Vulture), Aegvpius monachus {Cinereous Vulture), Gyps indicus (Long-billed Vullure),
G bengalensis (Indian white-backed Vulture) and Neophiron percnopterus (Egyptian Vulture), About
19 species have omniverous habit feeding on grains and insects and 4 specics feed on insects as well as
redents, lizards, snakes and frogs.

The observations revealed that among the birds aboul 70 per cent fecd on other animals, about 18 per
cent on animals as well plants and about 13 per cent are sirictly herbivorous or grainivorous. Among
Amphibians and Reptiles, only one lizard is herbivorous and rest feed on animals, Tn higher group, like
mammals, about 87 per cent animals basically feed on other animals and only |3 per cent are herbivores. As
such, the food web of DNP s dominaled by animal and insecl eaters,
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Food Web

The interdependency among the faunal species and the vegetation in DNP, based on feeding habits, may be
sketched in the form of food web. The study revealed that due to the scarcity of food many taxa have
developed feeding habits other than their basic habits, resulting in complicated flow of energy.

Mammals

VI |

Omnivore |=» Carnivore Herbivore

N\ A B
-\ / NN
s N 5
1 le— 4k
Eh\ Wé—’

3

RaptilafK
zard Snake
A
/ﬂ
Jabuaaeasg
g Aaug BIOAIULIO
A
spug

[y
aI0ALEJAN
?) 9 JOAIUBIS >

Vegetation —N Insects &

Diagram-5. Wildlife food web and flow of energy in DNP.
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As wsual, the vegetation of DNP is the primary producer and initial point for flow of cnergy. The
primary consumers arg insects and other invertebrates, gprainivorous and omnivorous birds and herbivorous
and omnivorous mammals and other vertebrates. The encrey Mows from producers Lo pHmary consumets Lo
vecondary and tertiary consumers. The insects and invertcbriles constitute primary center of energy ameng
consumers &% they provide {ood 1o repuiles, amphibians, insectivorous and omaivenous bieds and cinivorous
and carmivorons mammals. As such. they play a viral role in enceey llow. The birds. paricularly grainivorous
and ommivorous are preved by camivorous birds and so also the insectivorons, constituting intermal flow
system of energy among Aves, The herbivorous mammals provide energy to carnivorous and omnivorous
mammals at one end and to birds (prey hirds) and reptiles (snakes) on the other hund. Camivorous mammals
also receive energy directly from omnivorous ones. Like birds, there has been a contimuows [ow system of
energy among lizard, snakes and amphibians. The reptiles also receive energy from birds, particularly
insectivorous and graimivorous birds, Thus, birds, reptiles and amphibians becotne the main energy storage
centers at this secondary stage after insects and other invertebrates of primary stage,

r IR T SEConoanTy -"Enlar{' il Bnerry [14) !e 'l'.l'r'l.r wre] I

MBJrazr Hhe anarg
i nol HrHH CONaAry H 5 On SNETEY

LWl TY, LElhe

= ¥
fo carnivorous birds and mammals. Th reptiles and amphibians provide fuud 0 Lhem f om one center and
the birds, which constitute another center, provide [ood 10 canivorous mammals — the final consumers. The
scavenger hirds, some mammals and invertebrates feed on dead mammals and other animals and reduce the
job of decomposers in the food web. From this point, detritus food chain starts a5 dead organic matier goes
into micro-organisms and then to detritus feeding organismy {(detnitivorous) and their predators,

. I

The study revealed that there have been several trophic levels in the food web of DNE. As such, guite
a high percentage of potential energy is lost (losses) between energy flow at different transfer points in food
web, It is of considerable ecological imtersst in reference to component popalations as well as w whole
trophic levels.
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Aakdi-bel 121

Aunkdo 115, 208
Asndbi-jfare 142
Adio-bal 51,217
Adio-hekarte 75

Agio ¥4

Ajwain 210
Andho-khimp 156
Angrefi- bavliyo 93, 217
Ankh-phootani T61
Ankhi-phani-ki-bel [}
Arde 63, 208

Aropa 43, 2i6

Babul &7, 207

Bagro 40, 211

INDEX TO THE LOCAL NAMES - FLORA

Danda-thor 151, 214
Dratura 132,213
Dhamanr 171, 172, 210
hamaso 56, 214
Dhankar  $10)
Dhedi-dudheli 153
Dholo-lamp 148
Dholo-ligru lie, 217

Mk, L0 1£7
LPETULLITS P LU

Dhunnya 135
Dodha 120
Dudheli 152
Furii-bekar 79
Gaderia-ti-bel 121
Gangan 57, 204

Bajra 100, 205, 208. 210, 282
Bakda 107,214

Bakdha 39

Bal 52

Balre 32,213

Ganthin-ghas 183, 216
Garmano 185, 218
Ghirdano 185, 216
Ghorg-dhahb 183, 2i6

Goilia 78
Bathuo 148, 210 .
e Gokhru 61, 62, 218
Bekar 75,215 -

Golo 99

Bhangari 137, 209
Bhinda-anwal 83
Bhurat [64, 210

Goondi 128, 212
Corakh-but T2

Bivnio 81, 218 Gugario 72, 154, 212, 216
Bor 65,218 Guggal 64,211,216, 234
Bordi 635, 218 Gwar 203, 213,282
Bu-bhanwati 87, 207 Hiran-chaba 37

Bui 143, 208 Hukkabel 151

Butti 79 fmaran 48

Chamghas 335, 212 Fal-bhangra 46, 95, 208
Chamkas 33,212 Tal-bhanero i3 214
Chapari 94, 105 Jangli-chauli 145, 146, 208
Chinawari 140, 205 Jangli-gobhi 14, 215
Chirio-ro-kher 174 Jangli-moth R4
Chiriva-ro-khet  109. 216 Jharanio 177

Choto-amin 172 Thino-bivmive 83

Dah 175,213 Jinjuni 42

Dabi 41, 2(W Jivia 177,214
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Kachri 94, 212
Kachra 0L 213
Kagnasha 37,212
Kagner 138

Kakrio 100

Kali-bui 124

Kuanghi 48, 207
Kanght-buti 49, 207
Kuanti 62, 218

Karelo 102, 216

Kharo-jai
Khato-kachario 100, 213
Khejari 93, 217

Khilra 156

Khimp 119, 215

Kulte 45, 217

Kukari 146

Kurnativo K&, 2007
Lambio-bekario 77, 215
Lambic-bhurat 171
Lamp 166, 167
Lumpro 164

Lana 14K 215

Lapio 181, 215

Lolars 147

Luni 43 62,217,219
Eunki 103

Lung 43,62, 217,219
Madhio 39, 211

Makhni 189, 218
Makra 168, 213

Matiro 98, 210
Meetha-jal 118, 217
Morali 133, 207, 216
Morang 105

Morle 163

Moth 205
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Mntha 16l

Motha 159, 164 213
Mung 2035, 282
Murat 168, 208
Muratio 186, 216
Nawel 122
Neelo-hekario 75,215
MNeem 6

Phop 1449, 208, 23R
Pilu 114, 217

Pilwan 35, 211
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1] Fal 1
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1
il-tivani  §i
Rohira 137, 218, 239
Rohis 176, 214
Rookhadi 114, 213
Retabel 129, 131
Rudenu 130, 212
Safed-bagra 37, 211
Sangri 207, 217
Sanipat 135
Santarm 129,211
Santha 140, 20
Ranthi 105, 218
Nares 02
Sargu 67,216
Sarwa 71, 208
Sevan 18I, 215
Stnia T, 212
Soneli 113
Tantia-ghas 173, 213
Til 207, 218
Tindsi 98, 211
Turnbo 97, 210, 235
Unt-kantela 113
Unt-kantelo 111, 208
Vajradanu 12, 214
Vilayati-bavliyvo 84
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INDEX TO THE BOTANICAL NAMES

Abutilon Mill. 47, 197
bidentafum Hochst, ex A Rich, 2R, 47
var. imagjer (Blatt, & Hailtb.) Bhandari 48
Sruticosum Guill.& Perr. 23 47. 48
var, chrvsocarpa Blatt, & Hatlh, 48
glaucum (Cav.) Sweet 49
indicum (L.) Sweet 28, 47, 48, 207, 219
var. guineese (Schum.) Borss, 48
miiticum {Delile ex DT Sweet 49
parposwm (rorsi. ) Schiect. 47, 48, 207, 2i5
tomentosum (Roxb.) Wight & Am. 49
Acacia Mill. 85, 197
arabica guct. nom {Lam.) Willd. 87
arabica (Lam.) Willd. viar. indica Benth, 87
jacguemontii Benth, 28, 87, 89, 201, 207, 219, 220, 281
merkeri Harms B9
ailotica (L} Willd. ex Del. subsp. indice (Benth.) Brenan 22, 23, 28, 20, 85, 87, 88, {56, 207, 219, 220,
223, 227, 281
var, indice (Benth) A, F. Hill 87
nubica Benth. 28, 87, 89, 90, 200, 229
racddicnge Savi 89
rupestris Stock ex Boiss, 89
semegal (L) Willd. xii, 22, 28, 29, K5, B7. 89, 91, 156, 207, 21v, 220, 223, 227
rortilis (Forssk.) Heyne subsp. reddiana (Savi) Brenan 200, 85, 89
virchowiana Valke 89
ACANTHACEAE 34,137, 197, 209
Acanthodium grossum Wight 137
Achyranthes L. 142
aspera L. 142
var. arhentea {Thw.) Hook, £, 143
var. porphyristachya (Wall_ex Mog.} Hook. £ 143

popadinomres T 17

s1a
PR L ETEE Lo L

Adenanthera ucuteaia Roxb, 93
Aerva Forssk, 142,143
Javamica (Rurm. [.) Juss. ex Schult. 5,19, 22, 28, 58, 80, 120, 143, 195, 208, 219, 220
persica (Burm. £) Mermill 143
tomentosa Forssk, 143
veftting Moy, 147
Aeschynomene L. 08
indica L. 68, 20|
keovhmiriana Comb. 68
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excelsa Roxb, 63, 28, 215, 224, 221
AIZOACEAE 33,102, 218
Athizia Durazz. 85, 92
lebbeck (L) Benth, 92
Aflitnn cepa 239
Alfernanthera Forssk. 142, 143
sesgifis (L) R, Br. cx DE. 30, 143, 1446
triandra Lam. 143
Alysicarpus Desy, 03,09

cvlindricus {Lam.} Desy, 71

heterophyllus (Baker) Jafri & Al

monilifer (LYDC. 28, 29, 69

rupicolg Edgew. 7]

vaginalis (L) DC. 29 30, 6%, 208, 219, 223
var, heterophyvilus Baker 69

64, 70, 2(H]

AMARANTHACEAE 34, 35,142, 196, 197, 208
28,29, 47 117, 040 142, 144, 146, 197

Amaranthus L.
angustifolius Lam.
Bliveem L. 144

144

var. praecizons (L) Mog., 144
var. svhvestriy 44

craudatus 239

gongeticus L. 145
var, rristis (L) Duthie 145

gracidis Dest, 146
graecizans L. 144, 145, 201
lividus L. 144, 201

mungostanus L. 145
eleracens L. 144

palmeri Wats. 144, 148, 201
polvgamus L. 145

var, anguestifolia (Lam.) Hook, £ 144

fricolor L. 144, 145, 201, 239
rrstis L. 1435
et e 1 I &0 178 17 111 130 144 14K
Fir LR L., _JU, .nJU., A dlecdy I.L.f, | [ l_?.l", 17Ty A™FLS,
Asmabaohkhamw Mo, T T ass 113
SLAPIE R LALUREE 1L bl . J LAOD | Y
______ F et 1 1oL il "we ALY Tl
FEEFFELAALE 1, D J.l.!J..j JollLl BAR, SWFOY, D0 F) S20

baccifera 1.. 29, 95, 96, 208, 219
desertortem Blall. & Hallb, 29, 95, 195, 237

Anchuse asperrima Del. 123
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Andropogon annilatus Forssk., 175
barbatus L. 172
comtortas L 18]
foveolams Del. 176
Jwarancisa Jomgs 172
stricher Roxh, 176
Anticharis Endl, 134
glandulnsa Aschers, var eaerafes Blall & Hallh, ex Sant,
finearis (Bemh) Hochst. ex Aschers, 135
senegalensts (Walp) Bhandan 29, 40, 134, 135, 1835, 200
Anfichoruy depressuy L. 55
Antirrhinwm gloawcim Stocks cx Wight 125
oot 201
paplionucearn L 135
APIACEAE 197
Arenaria serfrvififoffc 201
Aristida L. 5, 23,25, 28, 29,40, 3, 166, 167, 169, 188, |97
adsgensionis L. 29, 39, 14, 166. 281, 282
depressa Retz. 166
SJunieulata Trin, & Rupr. 20, 166, 281
kirtighima Steud. ex Trin, & Rupr. 188
hystricula Edgew. 29, 166, 167
meutabilis Ton, & Ropr. 29, |66, 167, 28]
pMumosa L. 188
Aristolachia L. 149
bracteata Reltz,  15]
bractecima Tam. 149, 201
sempervirens Forask. 149
ARISTOLOCHIACEAE 34, 149, 195

Awsenbis Foeeel- 131
L O B

LAF FFRETFCF L

asperrima (Del) Huleh, & Dale, 123

2813, 201, 234

hispidissima (Sicber ex Lehn} DO 28, 39, 59, 123, 2010, 208, 219, 223

ASCLEPIADACEAE 34, 1i8, 200, 215
Asciepias daemia Porssk. 121

nivalix 1. F. Gmel. 121

procere Ait. 119

spiratis Forssk, 121
Aster crispus Forssk. 116
ASTERACEAE 34, 111, 196, 197, M8, 214, 215, 217
Astragalus tribufoides 201
Azadirachie A Juss. 64

indica A Juss. 64, 280
Balsamodendron nmkuf Hook. ex Stocks 64
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ammannioides Roxb. ex Both 29, 46, 47, 198

var. penrandra Wight 46

oxforata Bdgew, 46

suffruticosa (Delile) Fenzl. 249, 46, 107, 139, 208, 219

BIGNONIACEAFR. 34,137, 198. 218

Bignonia widwlara Sm. 137

Higtella digvng (Retz.) Buliock 94

Riepharis Juss. 137
finarigefolia Pers. 59, 113, 123, 137, (W, 219
sindiea T. Anders, 137

Blupea DC. 111, 12
lacera {Burm. £ DC, 112, 201

Boerhavig L. 29, 55, 139, 197

140

cocoined sensu Slewar

diffusa L. 29,79, 98, 112, 140, 198, 201, 209, 219

diffisa sensu Duthie 141

clegans Choisy 141
erecta L. 139, 140, 201
procumbens Banks cx Roxb. 144, 201
punarnava Saha & Murthy 140
repens L. 140, 141

var. diffusa (L.) Hook. £ 140, 141

var, procumbens (Banks ex Roxb.) Hook. |
rubicunda Steud. 139, 1410
stellote Wight 141
verteillata Poir. 141
Bonemin latifolio (Hochsl, & Sievd ) Sant. 132
BORAGINACEAE 34, 122, 196, 197, 208
Borago indica 127
Borreria G F.W. Meyer 110
articulgris (L. 13 FE N, Will, 29, 110, 192, 20!
hispida (L) K. Schum. 110
Bouchea marrubifodia (Fenel, cx Walp.) Schaucr 139

Brachiagria Griseb. 165, 168

&_____ "2 JTT.- 1L O o&a b o |
AREFZOE \TIVROK. L. M. Cldlilis !

1L "1
LU, 2, &1
—_ . 4T % Dla___ 07
ramosg (L) Siapf.
var. pupexcens Basappa & Muniyawnma 168
var, ramosa 168, 201, 200, 219, 281, 282
BRANSICACEAE 32, 35, 197, 198
Bremonticra ammoxyion DC. 78

var, hurmanni DC, T8

144, 141
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Breweria {atifolic (Hochst. & Steud.) Benth, 132
Briza bipinnata L. 173
Bryoniu callosu Rontl. 99
prandis L. 99
scobrefla L.t 101
Buchnera angustifolio D, RDom 136
euphrasioides auct. nom Vahl 136
euphrasioides ¥ahl 134
Bulbostylis Kunth 157
barbata (Rotth) Clarke 30, 1587, 21
BURSERACEAE 33. 64, |94, 211
Cadaba Forssk. 40, 41
SJruticosa (L.} Druce 29, 41,201, 209, 219
ncfice Laurs. 41
CAESALFPINIACEAE 33, 85, 19%
Calligonum L. 148, 149
puolvgonoides L. 5,19, 22, 28, 130, 144, 130 199, 209, 219 20, 224, 738, 281
Calotrapis R. Br. 119
hamiltonit Wight 119
procerg (AiL) R, Br. xi. 19, 20, 2§, 29,30, 41, 65, 67, 68, 93, 118§, 119, 136, 199, 208, 219, 220, 227, 28]
subsp. hanmiftons {(Wighly Al 119
CAPPARACEAE 32 40,200 216
Capparis L. 40, 41
aphviic Roth 47
decidea (Forssk) BEdgew.  xiti, 20, 22023, 2829, 35 4142, 51, 532, 65, 67, 68, 80O, 87,93 90, 101, 118,
1 T2F, 1729 130, 133199, 207204, 210220, 724227, 280, 281
oblonpgifolic Forssk, 43
Cardups ramosus Roxb, 111
Caroxylon salicomicwn Moq. 148
Coasxig italica (Mill.) Lam, cx Andrews RS
ifadica (ML) Spreng, 85
obovaty Collad. 83
obtusie Roxh. 83
senna Burm, £, &3
sepnag L. 85
var, fL. 85
Celosig L. 142, 146
argentea L. 30, 146
Cenchras L. 5,23, 28, 44, 72, 83, 110, 164, 169, 173, 197
biflorus auct, non Roxb, 171
biflorus Roxb. 25,28, 29, 37,40, 75,78, 127, 140,166, 167, 168, 170, 171, 172, 201210, 219, 227, 282

catharticus Delile 169
cifigris L. 19, 78,29, 167, 169, 210, 219, 28], 282
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prieprii (Kunth} Maire 28,29, 169171
setigerns Vahl 29, Vdh, 169, 171, 210, 214
Cephalandra indica (Wight & Am.y Naud, 99
Chocdaru fenox Forssk, 37
Chascanum E, Mey, 139
marrubifolium Fenzi. ex Walp, 29, 139, 200
CHENOPODIACEAE 34, 147, 210, 215
Chenopodium L. 11, 147, 148
atbume L. 30, 148, 210, 219
Chioris Sw. 165, 172
barbata Sw. 29, 172, 201
paitica (Edgcw.) Hook. [, 18
lenelfa Roxb., 188
Chondrilta naudicaulis 1. 113
Cistanche Hoffm. & Link 136
tubunlosa (Schrenk) Wight 30, 136, 195, 1985, 201
Citrullus Schrad. ex Eckl & Zeyh, 28,97
colocynithiz (L.) Schrad. 28, 37, 69,97, 197, 210, 219, 220. 224, 238. 239
Sfistulosus Stocks 98
Ianatus {Thunh) Matsumura & Naka
var. fisfulosus (Stocks) Chakeavarty 97, 98, 211, 219, 221
var, lenatus 97, 98, 198, 210, 214, 219, 239
vilgaris Schrad. 98
CLEOMACEAE 732,37 211
Cleome L. 37
brachvearpa Vahl ex DO, 39, 44)
var. glauwca Blatt. & Hallb, 39
var. fongipetiofara Sabnis 39
friticosq L. 41

prarilic Bdoaw g
STHL Rl Sligiwr.  F7

gynandra L. 29, 36,37, 44, 61,79 107, 109, 111, 114, 116, 146, 198, 211, 2[Y
papillese Steud. 39

pentaphvile L. 37

scaposa DC. 28,29, 37, 38,39, 48, 50, 112, 125, 13 132, 145, 147, 198

vaftliana Fresen, 28, 29, 37,39, 40, 211, 219, 221

viscosa L. 28,29 30,3740, 43,40, 62, 72 77 85, 112, 122,127 133,135, 139, 143, 144, 146, 190, 198,

210, 219

-
!

Coccinig Wight & Arn, 47,99
grandis (1) ). O. Voigt 9%
indica Wight & Am. 99
Coccnlus DC. 35
leaeba (Delile) DC. 35
pendulus (). R. & G Forst.) Diets 29,35 2[1. 219
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Codocyathis citrullns (1.0 Q. Kantze 98
vit, fistulosus {Stocks) Chakravarty 98

Commicarpas Sandl. 139, 141
vericcillatius (Poir) Standl, 141, 200

Commiphara N Jacquin 64
minkud (Hook, ex Stocks) Engl. 64
wightii (Arn.) Bhandun 29, &4, 201, 211, 219, 224, 228
CONVOLVULACEAE 34, 128 107 211 212
Convolvalus L. 28, 128
auricomies {A. Rich)) Bhandan var, vedebifis (Clarke) Bhandari 128, 237
deserri Hochist, & Stewd, ex Baker & Readle 129
glomeratus Choisy var. volubilis Clarke 128
fasiospernus Yis. 131
microphviiuy sensi Choisy 129
microphytfus Sieb. cx Spreng. 129
var. boissieri Clarke 129
parviflorus Spreng. 129
pluricantis Choisy  [29
var, macra Clarke 129
prostratus  Forssk,
var. deverfi (Hochst, & Sieud. 2x Baker & Rendle) Parmar 128, 129
var prostrotay 75, TR 128 1290 198, 201, 200 219, 225
scindicns Boiss, 129
Comvza lacera Burny. f. 112
Corchorns L. 53
aniichores Rasusch, 55
burmeanni DC. 55
capsuiaris 239
decemupndaris Roxh. 55
depressus {L.) Viwcary 28, 29, 53,55, 57,77, 141, 153, 198, 212. 219
offtorius L. 29, 53, 55, 200 212, 219. 234
tridens .. 28, 53, 55, 195, 2041, 212, 219, 221
trilocufaris aurtnon L. 35
Cordia .. 128
gharaf (Forssk.) Fhrenb. ex Asch. 28, 124, 201, 212, 219
rothii Roem. & Schuit. 128
Cornus pharaf Forssk, 1258
Crucea purpureal. Rl
villosa 1. Rd
Cragsq 1. 128,130
eretica 1., 30, 1ML 212,219
indice Rez, 150
Tutifiiicr (Houchsh, & Swend.) 1 Anders. 1532
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Crotafarig L. 08 71
barhig Buch.-Ham. cx Benth. 20, 28 71, 84, 120, 127, 199, 20§ 212, 219, 227
hebeearpa (120 ) Rudd. 29, 7F, 72, 109, 141
hivia WAlld, 72
feiocarpa Vog. 72
frxuriany Benth, 72
medicaginea Lam. 29, 71,72, 212,219
var. fuypricns {Benth.) Baker 72
var, reglecta (Wight & Am.} Baker 72
neglecta Wight & Arm. 72

uniffora Koen. ex Roxb, 72

X 'eamasamein 1 I 0T MM
LCRCUHINEY L. Ly, M

RSN § SNy & PN
LEFALFY D 1IN

b

—
—

Fry ey Wk 317 200 990
iy =V 7. & SbF

[ 20
e T, -
L

y ot

I'.IJ'!-U'[._}'!II.F!-!-.'\ L. w
rderaspatana L
melo L.
vur. mefe sepsu Chakravany 100
var, momardice Duthie & tuller 29, 45, 99, 100, 198, 213, 219, 238
prophetarum L. 99, 100, 192, 213, 219, 220, 239
sativus 230
trigonis Roxb, 99
CUCLRBITACEAE 32,97, 196, 197,210,211, 212, 213, 216
Cudlen Medik. 68, 73
plicese (Delile) Stirton 73
Cymbopogon Spreng. 164, 172
Jwarancusa (Jones) Schule, 172
Cymopsis terragonnfoba (1L} Taub. 201, 213, 219
Cyvnanchum extensum Jacq. 121
pyrofechaicam Porssk,  [T4
Cyrosurys aegyptins L. 173
CYPERACEAE 35, 156, 196, 197, 213
Cyperus L. 156, 157, 197
grengriue Reix. 28, 157, 158, 139
aristatus Rottb, 163
atkinsonii Clarke 5, 28, 157, 159, 199
conglomeraius Roth, 28, 157,159, 199
irig L. 30, 157, 160
rotandus 1. 30,46, 47, 107, 116, [57. 160, 161, 162, 163, 164, 199, 213, 219
sguarresses Lo 163
Dactyliandra (Hook f)Hook £ 97, 1M
welwitsehii Hook. [ 28, 101, 20§}, 229
Dactvloctenivm Willd, 165, 173
aegyptivm (L) Willd. 173, 174, 213, 219, 2581, 282

)

101
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seindicum Boiss, 28,173, 213, 219, 282
Draemia extensa (Jacg ) R Br. 121
Datural., 132

innoxia Mill, 132,213, 210, 220, 225

metel guef. non 1, 132
Desmostachya Swapf. 1635, 175

bipinnate (L) Stapt 175, 213, 219, 220
Digndrochloa joporica {Thunb.) Henry 180

diardtena (Schult.} Henry 180
Dignihera bicalveufata Retz. 138

paniculota Forssk, 138

Dichanthinm Willemot 164,175
ammdation {Forssk.) Stapt 29, 175, 201, 227, 282
Foveolatum {Dl) Roberty 175,176, 214, 219

Dicoma Cass. [11, 112
lanuginose DC. 112
tomentosa Cass. 28, 28, 112, 123, 131, {136, |37, 201, 214, 219

Digerg Forssk. 142, 147
arvensis Forssl, 147
muricate (L.) Mart, 30, 122, 147, [98

Digitaria Huller 164, 176
adscendeny (H. B. & K.) Henr, 176

var. fimbrity (Link) Cul. 177
ciffaris (Retz.) Koel. 29, §76, 282
fimbriara Link 176

Dipcadi Medik. 156
ervthraenm Webb. & Berth. 156, 199, 238, 239
uniceder (Stocks) Baker 156

Diplochoniwm sesavioides Fenzl, 102

Dipterygium Deene. 40, 43
glasicum Decne. 28, 37, 43,129, 130, 200, 204

Dolichos minimus L. 80
trifobatus L. 84

Poratanthera linearts Genth, 133

senegalensis Walp. 135
Echinochloa P. Beawv, 163, 177

colona (L) Link 30, 177, 187, 214,219, 221, 227
Echinops L. 111, 113

echimatus Roxb, 29, 113, 193, 201
Eelipta1.. 111,113

afba (L.} Hassk, 113

erectal. 113,114

prostrata (L 1. TEL 114, 200, 214, 214
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EHRETIACEAE 34 128, 98 212
ELATINACEAE 33, 46, 208
Flatine ammannivides (Roxb, oxX Roth) Wisht & Arn. 46
Eleacharis B, Br. 157, 162
airopurpurea {Retz.) Presl ), 162, 163
Fleusine aegvprio (L) Desl, 173
aristara Ehvenb, ex Boiss, 173
compressa (Porssk. ) Asch. & Schweinf ex C. Christ. 183
coracang 239
Flagellifera Nees 183
scindicyg (Boiss )y Duthie 173
Elvenuras Humb, & Bonpl. cx Willd, 154, 177
hirsurus Munro ex Benth, 151
rovieanus Nees ex A Rich, 177
Enicosterna Blume 122
exiflare (Lam.) Raynal 29, 122, 201
hyssopifolinm (Willd.) Verdoorn 122
firtorale aucr. non Blume 122
verticillatem (L) Engl. 122
Enneapogon Desv. ex P Beauv, -165, 178
brachystachyus {Jaub. & Spach) Stapt 178
desvauxi P, Beawy, 29, 178, 201
EPHEDRACEAE 32, 155
Ephedra L. 155

il mdn Dionh B kdassar aw (7 Arnsoar Taa 10 100 YO 7T
CRRMHE T O VIR YT LA L Ky Ludut, 10F [ et R i Pt

:J}

=T

Joliara Boiss, & Kotschy ex Boigs. 1553
var. cifiata (Fisch. & Meyer ex Meyen) Sapl 155
peduncularis Boiss, 135
Epibaterinm pendulum 1. B & O Torst. 33
Eragrostis M. N. Wolf 165,178, 197
amabilis (L.} Wight & Am. 30, 179
cilfigris (L.) R.Br. 28,135, 171, 178, 179, 201, 25|
var. brachystachva Boiss, 179
cvnasuroides {(Retz.) B Beawy, 173
diarrhena (Schalt.) Stenud, 180
interrupta aict. plur non (R, Br) P. Beauv, 180
var. diarrhena (Schult) Stapf 180
var. koenigii Stapf. 150
Japonica (Thunb.) Trin. 178, 179
miner Host 30, 40, 124, 170 180, 181, 201
pilosa (L) P Beawv, 30, 179, 180
poaeotdes P. Beauv. 180
tenefle (L) P Beauv. ex Roem. & Schull. 179
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var. plumosa (Reiz) Stapl 179
Eremonogon foveolas {Del) Stapt 176
strictis (Roxby A Camuws 176
Erodium chumbulense Munro 63
Fuphorbia L. 28, 125, 131, 197
aeguptioea Bonss. var. indica Boiss. 152
caducififia Haines  xii, 0. 50, 63, 151,201, 214, 219, 281
clarkeana Hook. f. 20, 77,151, 152
granmulata Forssk,
var. glabra Blatt. & Hallb, 153
var. glabrate Bowss, 151,153
var, granedate 25, 44, 111123, 1258, 130, 157, 152, 185
heyneana Boiss, 152
hirta L. 30, 151, 153
neriifolia quct. pinr. non L. 151
pilulifers qucr. plur. mon L. 133
EUPHORRBIACEAE 35, 151, 197, 214, 216
Eurriana abyssinica R, Br. ex Fresen, 182
Exacum hyssoptfolinm Willd. 122
FABACEAE 33, 68, 196, 197, 208, 212, 215, 21§
Faponia Toun. ex L. 11, 48, 57, 58, 147, 167
bruguieri DC. 48, 58, 190, 201
var. rechingeri Hadidi 58
echinella Boiss, 58
ineica Burm. T.ovar schweinfurthii Hadidh - 58
schweinforthii (Hadidi} Hadidi ex Ghafoor 25,20, 88 124, 132, 178201, 214, M9
Farvelig Turra 35
Moaii Bonyle 28 35 825137

l!iﬁfﬁimn’:h LA | i, 12D

Ind T 158
FTHAEY 1. Aot

religiosa L. 155
Flmbriseylis Yahl 157, 162
barbata (Rotb) Benth, 157
mitigeea (L.} Vahl 163
gquinguangulgris (Yahl) Kunth 30, 162
Galega diffusa Roxb. ¥l
hirfe Buch.-Ham. %4
incana Roxb, 84
lanceaefolin Roxb, 81
purpurea (L) L. 8l
vitlosa (1. L. B4
Galenia asiatica Burm, £ 118
Gastrocorvle hispida 201
Genticna axilleris Lam. 122
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verficilare L. 122
GENTIANACEAE 34, 122, 198
GERANACEAE 33 63, 9%
Gisekia L. 105

pharnacenides L. 35, 69, 108, 106, 149, 198
Glinus L. 105, 107

lotoides L. 46, 47,95 107, 134, 134, 201, 214, 219
Glossonema Deene, 121

varians (Stacks) Benth, ex Hook, [ 120
Giveine capitate Heyne ex Roth 79

schimperi Hochsl, & Stend. ex Swceud. 80
Gomphirena sessifis [ 143
Gonioryna hebecarpa DT, T2

hirgg (Willd ) Ali 72

leiocarpa DC. 72
Gracifea rovleana (Nees ex Steud.) Hook. f. 183

var, plumosa Hook, £ 182
Grewia L. 53, §7

betulaefolia Juss. 57

populifolic Yahl 57

tenax (Forssk.) Frori 28, 29, 56, §7, 93, 190, 214, 219, 220
Gynandropsis brachyeurpa (Vahl) DC. 39, 4()

pertaphyiia (L) DC. 37
Hallia hirte Willd, 72
Haloxvion Bunge 11,147, 148

Bunge 10, 28 30, 148 215, 219

saficornicum (Mog.
eex Roth 110

Hm'h sotie aenera Hewvn

PR R L

)

ex

Hedysarum cylindricum Lam, 71
finifolinm L. f. 77
moniliferum L. 6%
neli-tali Roxh, 68
sumpmlarifolium auct non L. 71
prostratum L. 77
vapingle L. 71

Heleocharis atropurpured (Retz) Kuuh 162

Heliotropium L. 28, 47 49 69, 123, 125, 141, 143, 144, 145, 146, 157
bacciferum Forssk, 29,40, 123, 124, 201
eichwaeldii auet, non Sieud. ex DC. 124
efchwaldif Steud. ex DC. var, lasioverpum {Fish. & Mey.} Clarke 124
ellipticiem auct. plur. non Ledeb, 124
enropaenm L. var. lasiocarpum (Fish. & Mey.) Kasmi 30, 123, 124, 104, 20
fasiocarpum Fish. & Mey. 124
marifolium Koen ex Rele
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subsp. wallichii (Clarke) Eazmi 125
var. marifolivm 123, [28, 201
var, wallichii Clarke 123,125
rariflorim Stocks 29, 123 125
scabrum Retz, var, wallichif (Clarke) Gamble 123
strigosum Willd, 48, 30, 116, 124, 126, 201
sabufatum (Hochst, ox DO Vatke T3, 78, 112, 183 123, 126, 194, 201
wundutatuem Vahl 124
zevianicum auet, pinr non Lam. 126
Heteropogon Pers. 164, 181
contortus (L) B Beauy. ex Ruem. & Schult. 29, 181, 201. 215, 29
Heylandia hebecarpa DC. 72
larebrosa DU, 72
teincarpa DT, 72
Hibiscus 1. 47,49
amblvocarpus Hochst, ex Webh. 49, 200
lobatus (Mu) Q. Kize. 29, 49, 53, 20|
micranthus [ £ 49,50, 201, 215, 219,722
abtuvilabur non Garcke 448
ovalifolius yenyy Roisser 50
punctatus Dalz. 49
sofgndrg L'Herit. 50
zeylanicus L. 50
Hypecoum procambens 201
Hlecebrum sessife (LOL. 143
Indigofera L. 28.64, 73, 83, |
arabaptisia Steud. ex Baker
argentea auct. non Burm. 1. TE
argentea Borm. f. 18, 73.215, 219
cordifolia Heyne ox Roth 28,29, 73,74, 73,77, 78, 8U, 83, 109, 131, 136, 166, 169, 171, 172, 175, 198,
215,219, 225, 281
enneaphyiia auct. plur non L. T8
hachstetteri Baker 29, 73, 75, 201
Linifolia (L. f.) Retz. 28,29, 55, 73,76, T, 185, 187, 215, 219, 225
linnaet All 28,29, 73, 77,79, [98
eblongifolia Forssk. 73, Fi:
paucifulia Delile 78
prostrata Willd. 78
roxburghii Tansch 77
semitrijuga auct. non Forssk. 73
semitrijtiga Forssk. vir tetraspennu DC. 7
ﬁ'ﬂ.ﬁ'fﬂmﬂm UC 29. ?3. Tﬂ.. 2“[}
tribuloides Boiss. 78
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frigoneiloides aucr non Jaob. & Spach T8
Ipomeoen 1. 123, 130
capiteliara Choisy 130
hepaticasiolia L. 130
pes-tigridis 1. 28, 29, 130
var. capitelintg (Choisy) Clarke 13!
var, hepaticeefolia (L) Clarke 131
rumicifolia Choisy 131
sindica Stapf 29, 130,131
verticillata Forssk. 130, 131, 200
fresine javanica Burm. f. 43
persica Burm. [ 143
Isolepis roviei Nees 163
Justicia L. 137,138
bicalyculata (Retz.) Vahl 138
procumbens L. 138, 201
Kochia indica 201
Kohautia Cham. & Schitdl. 110
aspera (Heyne ex Roth) Brem, 110, 201
LAMIACEAL, 197
Lancrefia suffruticosa Delile 46
Lappago biftora sensu Roxb, 189
Laxiurus Boizs, 164, 181
ecaudatuy Satyan. & Shankar 181
hirsutus {(Yahl)y Boiss. 13!
scindicus Henr,  xifi, 23, 24, 25, 28, 29, 71, 75, 166, 171, 173, 181, |87, 215, 219,227, 282
Latipes senegalensis Kunth 187
Laungeq Cass. 111,114
chondgrilioides (DO Hook. £, 115
rudicanlis (L) Hook. £, 114
procumbenry {Roxb.) Ramayya & Rajagopal 29, 114, 215, 215
resedifolia (L.} Kuntze 115
Leptadeniqg . Br. 11%
pyrotechnica (Forssk ) Decne.  xii, 20, 22, 28,71, 119, 215. 219, 227, 231
sparrinem Wight 19

Finaria sphoerocarpa Benth, 135
Lithospersmum hispidissimum Sicber ex Lehm. 123
Fophochloo pumila 201
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Lycium L. 132,133
barbarem 1. 28, 80, 133, 207, 216, 219
IYTHRACEAE 33 34,95 208
Macronyx strigosus Dalz, 83
Muaerua Forusk, 40, 43
areparic {DC.) Hook. I & Thoms, 43
var., glabrg Hook. . & Thoms., 43
var. yeabra Hook. . & Thoms, 43
ablongifolia (Faorssk.) A. Rich, 29, 43, 216, 222
Malconia africana 201
MALVACKAL 32 47 106, 197, 207, 215 217, 218
Mafva syfvestris 201
Mangifora indica 207
Mariscus Vahl 156, 163
squarrosus (L.) Clarke 30, 163, 201
Muastostiema varians Stocks 120
Melanocenchris Nees 165, 182
abyssinica (R. Br. cx Fresen.) Hochst. 29, 182

e Toh g Ol 0 197 1Y
JOCGUEFRORRY 10D, & Spacn o5, Lbe, Ao

royleans Nees ex Sicud.  [K3
Melhanig Forssk, 53

denhami R, Br. 29, 83
Melia azadirachia 1.. 64
MELIACEAE 33, 64, 198
Melochio cordata Burm. £, 51
Melothrig 1., Y7, 101

maderaspatana (L.) Cogn. 28, 101, 151
MENISPERMACEAE 32, 35 148, 21!
Menispermum leaeba Delile 33
Microlonchus divaricans DC. 111
Mimasa L. 85,92

armata Rottl. ex Spreng. 92

cinerarig L. 93

hamata Willd, 29, 92, 192, 201

juliflora Swarlz 93

febbeck L. 92

senegat L. 89
MIMOSACEAE 33, 85, 196, 197, 207, 217
MOLLUGINACEAE 33, 105, 214, 216
Mollugo L. 105, 109

corviana (L) Seringe 28,44, 108, 109_ 114, 126, [98. 216, 210

LEr FrLdiees

hirta Thunb. 107
nudiceniis Lam. 109, 198, 201
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Momordica L. 37,102
charantic 1. 102,216, 219
fanatg Thunb. 9%
Monsonig 1., 63
chumbetensis (Munro) Wight 63
lawiana Stocks 63
senepofervi Guill, & Pomr 78,79, 63, 2(10
MORACEAE 35, 155, 198
Moringa Adans. 67

soncanorsis Nimuno ox Dale, & Gibg, 21, &7 201, 215 210
oleifera 230
MORINGACEAL 33, 67. 138, 216
Mukia maderaspatang (L) M. Roem. 10
seerdrelio Am., 101
Myriophvifum spicatiin 201
Mordus thomaea Lot 183
Neurada L. %4
procumbens L. 29,94
Miehuhvia arenario DC. 43
NYCTAGINACEAE 34, 139, 209
{chthachlog Edgew. 163, 183
compressa (Forssk,) Hilu 29, 183, 216, 214, 239
Odontanthera Wight 119, 124, 121
varians (Stocks) Mabberley 120, 193, 200, 238
Qenanthe fovanice 201
(Mdenlandia aspere (Heyne ex Rodh)y 1C. 11
digyna Retz. 94

igochaeta ramosa (Roxb.) Wagenits 111
ORCHIDACCAE 107

ER R BNy RN oy ]

ORDBANCHAUCEAE 34, 136, 195
Oropetinm Trin. 165, 185
themaeam (L. ) Ton, 29, 185, 201
Foricum L. 164, 185
adscendens H.B. & K. 176
antidotole Retz. 28, 11D, 127, 184, 185, 2160, 244, 220, 227, 282
ciliare Retz. 176
codonum L. 177
compresswm Forssk. {83
kurzii Hook.f. [68
ramosum L. 168
furgidam Forssk, 28, 185, 186, 216. 219, 227, 281, 282
Pruppophorim brachystachvum Jaub. & Spach 178
Pavonia Cav. 47, 50

L 220 232 238 220
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zevlanica (L) Cav. 29, 50
Pennizerem amernicarnon 205, 210
cenchroides Rich, 169
ciffgre (L) Link 171
prieurii Kunth 171
Pentatropis Wight & Am. 1149, 121
cyaanchoides ¥, Br. 12
nivalix {J. FGmel.) Field & Wood 29, 121
spiralis (Forssk.) Decne. 121
spiralis sensu Decne, 121
Pergularin L. 119, 121
deemtin (Foresk ) Chiov. 121, 194, 201
Peristrophe Nees 137, 138
bicalyculata (Rele) Nees 138
pariculata (Forssk.) Brummiit 51 113, 138
Perotis Ait. 165, 186
hordeiformis Nees 29, 186, 201
latifolio Hook, f. 86

L Trur e T Y |
RIS SRLIRIERY £

Pharnaceurm cerviana L.
Phaseolus radiatus M3
frifobus auct, plur. non (L) At 84
Phelipaea wbulosa Schrenk 136
Phyllanthus L. 151, 153
amaras Schum. & Thonn, 153, 154, 201
asperilams auct. plur. non Huteh, 154
fraternus Webster 154, 198, 201, 216, 219, 220
maderaspatensis L. 154, 155
nirusi auet, plur.nom Lo 154
Plantago amplexicanlis 201
Plewrostipma subrofundhom Hochst. 139
Poa amabifis 1. 179
cilferis L. 179
cynosuroides Retz. 175
digrrhena Schull. 180
eragrostis 1. 180
Jugonica Thunb. 179
pitosa L. 180
ptumosa Rete. 1719
tenefln 1. 179
POACEAE 35, 164, 196, 197,205, 210, 213, 214, 215, 216, 218

Polygala L. 4
erioptera DC. 28, 44, 198, 108
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irrepularis Boiss, 29, 44, 200
POLYGALACEAE 32, 44
POLYGONACEAE 34, 148 2(0
Polygonum L. 148, 149
indicam Heyne ex Rty 14U
fanivernm 201
plebeinm K. Br. var indica (Heyne ox Roth} Hook, 1. 29, 149
Pongelion wightii Tieghem 63
PORTULACACEAE 32, 33,45 [9% 2)7
FPortudoca L. 45
olevacea b.. 30, 45,632,217, 219, 220
FPrenanthes procumbens Roxb, 114
Prosopis L, ¥5,93
chilensiy sensn Bhandard 93
cimergrig (L) Droce  xi, 22,25 28 29 35 41,51, 532, 89,93, 156, 207, 217, 219, 220, 227, 281
Juliflora (Swartz) DC.  xin, 28, 29,93, 201, 217, 219, 220, 282
sHcipera L. 93
Psammaogeton canescens 201
Proratea odorata Blatt. & Hallk. 73
plicata Delile 73
Pulicaria Gaern. 111, 115, 146
angustifelia DC. 28, 3, 115, 193, 200
crispe (Forssk.) Benth. & Hook. £, 24, 30, 115, 116, 198, 217, 220
Pupalia Tuss, 142, 147

gy mmn amd pafiaan om0 Iy 147
CLEEAFEC L Bl ERISLE. gredbd, IRGILL T80 F JLIDS, LY f
nnnnnnn I 0% Dee wres walodisss (Wlom L [l-nd § 147 100 WYy 2773
CAEFRRECE a1 L, AL, Vel PEOHSOBE 1V P riiilin. ] oW, 0 Fd1, ZOF, S0
DITARLAN AT AT 3 KLE O FIQ
DAL IYRINS RS AN 3, WS, S 11

Rivmnus fujuba L, 63

nemanidaria Burm. £, 65
Rhvnchosia Lour. 28, 08, 7Y

arenaria Blatt. & Hallb., 50

curea sensu Baker 79

capitata (Heyne ex Roth) DC. 79, 201

laxiflora Camb, 80

medicaginea DC. 80

mrima (L) DO, 29, 79, 80, 191, 20|

var. laxifiora (Camb_} Baker #i}

schimperi (Hochst. & Steud. ox Stewd.) Boiss, 79, B
ROSACEAE 33,94, 198
Rostellaria procumbens (L.) Nees 138
Rostelfularia procumbens (L.} Nees |38
Rotthaellia hirsura Vahl 18!
RUBIACEAE 34, 110, 197, |98
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Sagccharurs hirsutun Forssk. 18I
Salvadora L. 117
indica Wight 113
mleaides Decne. 28, 29, 30, 117, 217, 2149, 224}, 280, 282
persica L. 28,29 117, 118, 136, 217, 22{}, 282
stocksif Wight 118
SALVADORACEAE 34 117,217
Schoenefeldia Kunth 163, 186
gracilis Kunth 186
pallida Edgew. 187
Schoaenaplectus (Reichb) Palla 137, 163
ravlel (Neec) {vennn. & Crokav, 300 163
Schweinfurthia A, Br. 134, 13§
papilionacea (L) Boiss, 13§
sphaercean (Benth,) A, Braun, 135
Scirpus atropurpurens Rotz, 162
barbgatuy Rotth. 157
quinguanguluris Yaht 162
gquinguefarivs Buch.-Hum, ex Boeck, 163
rorvlei (INees) Parker 163
Seorzonera resedifolia 1., 113
SCROPHULARIACEAE 34, 134, 197
Seddera Hochst, 128, 132
fatifofia Hochst. & Sweud. 132, 200
Seeizenia R. Br. 37, 5%
tfricana B.Br. 59
fanata (Willd) Bullock 29,59, 113
orientalis Decne. 39
proseratum {Thunb,) Eckl, & Zevth, 59
Senna Mitl, 85
italica Mill. 29,79, 83, 86. 192, 28|
Sericostoma Stocks ex Wight 123, 127
panciflorum Stocks ex Wight 127

Sosvaurum indicym 207 218

seseviptdes (Fenxl} Verde, 30, W02, 201
Sida L. 47.51, W}
cordata (Dorm, £) Borssum 29, 81, 204, 217, 219, 22¢
cordifvlia L. 28,51, 52,201
glauca Cuy, 49
grewioides Guiil. & Perr. 52
humitis Cav. 51
indice L. 48
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mutica Delile ex DC. 49

ovgée Forssk, 29, 51, 82, 201, Zi8. 214, 220
pakistanica Ahedin - 52

pannosa Forsl £, 49

]
d
ol
-]

i o - Tal
1, &l I, SV,

LN

fiagii Bhandari 29,
tomentiosa Roxh. 449
verogricifolia Lum, 51
SIMAROUBACEAE 33,63, [958, 208
Smithio aspera Roxh. 68
Sodada decidua Forssk. 41
SOLANACEAE 34,132,213, 216
Salandra lobata Morr. 30
Solanuw 1. 132, 133
melongena 239
surattense Burmt £, 133
virgimignum L. 133, 194, 195, 201, 239
zanthocarpum Schrad. & Wendl. 133
Spermacoece articularis L. L 110
hispida L. 110
Sphaeridiophorum abyssinicum Jaub, & Spach 77
linifolivm (L. f. ) Desv. 77
Sporobolus B. Br. 166, 187
coromondelionus (Rets)y Kunth 187, 188
Stenophviius burbata (Rotth,) T. Cooke 157
STERCTULIACEAE 32 33 83 108
Sipagrostis Nees 166, 187
Rirtiglme (Stcud. ox Trin. & Rupr) De Winter 187
plumosa (L. Munro ex T. Anders, 29, 187, 188, 200

Strigal.. 134,136

_____ e T TR Theaaa N
uugmlguam 1A, RIS Y

cuphrasioides sensu Benth. |
TAMARICACEAE 32,45, 198
Tamarix L. 11,45

gaflica auwet, plur non L, 45

gallica L. var. indica (Willd.) Ehrenb. 45

indica Koen, ex Roxb. 45

indica Willd, 30, 45, 201

troupii Hole 45
Tecowmr wndulata (Sm)Y G Don 137
Tecomelia Secem. 137

undulata (Sm.} Seem. 28, 29, 1¥37, 218, 220, 226, 239, 281, 282
Tephrosig Pers. 28 08, 80, 197

diffusa (Roxbh.) Wight & Am. 81
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SJalciformis Ramaswanu 28, 80, 81, A2, 191, 198, 237

hamiftonii Dnomom. ex Gamble 81

incanag Sweer ¥4

leptostachya DC. 8]

midltiflora Blall. & Hallb, 83

pewciflora Grah, cx Baker 83

purpurea (L.} Pers. Bl 84, 198 218, 22
var, pubescens Baker 81

strigosa (Dalz.y Sant, & Mahesh. 81, 83, 191

swbiriflora Hochst, ex Baker 79, X1 K3

temuis Wall. ex Dalz, & Gibs, B3

vifloge (1.3 Pors, B, B4 20000
var, inceana (Roxb.) Baker 84
wallichii Grah, ex Fawcell & Bendlec 8]
Tetrapogon Dest. 165, 188
teneflies (Koen. ¢x Roxh.) Chiov. 188
TILIACEAE 32, 33, 53,212,214
Tournefortia subulata Hochst ex DC. 126
Tracivsperman ammi 210
Tragus A. Haller (05, 18%
biflorus senyu Schuit. 189
racemosus sensi Hook, £, 18Y
roxburghif Panigrahi - 29, 112, 178, 189, 218, 219, 222, 281, 282
Trignthema L. 102,103
crystalling auct. plur. non Vahl 103
gevindia Buch.-Ham. ex G. Don 103
hydaspica Gdgew. 102
pentandra auet, non L. 103 .
friguetra Rottl. ex Willd. 30, 45, 62, 103, 105
Tribulus Tourn. ex 1. 55,57, 58, 59, 14], 197
aletsiy Del. 59
longipetalus Viv, 59
subsp. macropteris (Boiss.) Maire ex Ozenda & Quezel 61
macropterus Botss, 61
pentandrus Forssk.
var, macropterss (Buoiss ) Singh & Singh 5%, 61, 200, 229
var. pentandrus 59, 61, 107
rajasthanensis Bhandari & Sharma 28, 59, 60, 61, 62, 198, 201, 237

ferrestris L. 28,20.43,57,59,61,62, 72, 78 749 83,98, 109, 110, 112, 122, 135, 140, 153, 167, 172, 173,

175, 181, 198, 214 219, 22), 226, 28|
Trickodesma R. Br. 122, 127
indica (L.YR. Br. 127
Tricholepis procombens Wight 111
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Tridax 1. 1il, 116

procumbens L. 29, 30, 116, 193, 201
Liropetalum unicolor Stocks |36
Lirostigma religiosum (L) Gasp. 155
VAHLIACEAE 33,94, 198
Vightia Thunb.

digyna (Rete) Kuntze 29, 94

viscosa Roub, 94
YERBENACEAE 34 139 198
Verbesina alba L. 113, 114

prostrare L 113,114
Vernonia Schreb. 111, 116

cinerascens Sch-Bip. 28, 116
Vigna Savi OF, 84

dgeonitifolia 205
rﬂn’in Fay 210
dnl T

TSI

trilobate ( L) Verdc, 29, 30, 84, 239
Vilia caromandeliang (Rete.) P. Beauv. 187
Volutarella divaricate Benth, 111

ramosa TRoxb.) Sant. 111
Xanthium L. 111, 1i7

indicum Koen. ex Roxbh. 29, 117, 201

strumarium L. 117
Zaleva Burm. ©. 102, 163

govindia (Buch.-Ham, ex G Don) Naiv 30, 103, 104, 104, 200, 21, 220
Ziziphus Mill. 65

Jujuba (L) Lamn, 65

mauritiana Lam, 65, 218, 219, 220, 226, 282

nummudarig (Burm. £.) Wight & Arn. 28, 29, 41, 68, 67, 87, 119, 129, 133, 198, 218. 219, 220, 227, 282

rotendifolia Lam, 65

fruncate Blart, & Hallb. 28, 65, 66, 67, 201, 236
Zollikoferia chondrifoides DU, 115
ZYGOPHYLLACEAE 33, 57, 195, 197, 214, 218. 219
Zypophyllum L. 57, 62

lanatm Willd. 59

portulacoides Forssk. 62

prostratim Thunb, 59

simplex L. 30, 45, 62, 219, 220, 226
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INDEX TO THE LOCAL NAMES - FAUNA

Chakchundri 263
Chhoti Ratod 265
Chhuchhendar 263
Chinkara 220, 265, 274, 279, 280
Chpa 267

Godawan 276

Goh 257

Thau 263

Thau Chua 263
Thawla 263
Khargosh 267
Khirga 267

Lomri 264

Lonkdi 264

Lonki 264

Mushak 267

Nevla 264

Nilgai 265

Noyla 264

Ratod 266

Safed Chuha 266
manda 256, 279
Sassa 267

Seh 267

Sehi 267

Sehla 263

Undra 267
Anderson's Toad 255
Ashy-crowned Sparrow-Lark 260
Asiatic Jackal 263
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INDEX TO THE ENGLISH NAMES - FAUNA

Baluchistan's Gerbil 266 Desert Hare 247, 267, 274, 279, 280
Bank Myna 262 Diesert Hedzehog 263
Bay-backed Shrike 261 Desen Warbler 262
Black-crowned Sparrow-Lark 260 Desert Wheatear 261

Black Drongo 262 Eagle 279, 280

Black Kite 258 Eastern Calandra Lark 261

Black Redstart 261 Fgyptian Vulture 259, 272, 242
Black-shoulders=d Kite 233 Eurasian Collared Dove  2&{)

Bluc Bull 265, 279, 280 Eurasian Wryneck 260
Rhue-checked Bee-cater 260 Huropcart Roller 260

Blue Rock Pigeon  264) Falcon 279, 280

Booted Warbler 262 Ferruginous Pochard 238
Brilliant Agama 256 Field Rat 266

Brown Rock Pipit 261 Five-stripped Palm Squitrel 265
Cartle Egret 258 Glossy-bellicd Racer 258
Chestnut-bellied Sandgrouse 260 Graceful Prinia 262

Cinercous Yulture 258, 282 Greater Hoopoe 1ark 261
Collared Pratincole 250 Greater short-toed Lark 261
Comumon Babbler 261, 282 Great Grey Shrike 261

Commeon Buzzard 238 Cireat Indian Bustard 229, 259, 272, 279
Common Chiffchaif 262 Green Munja 262

Common Crane 239 Grey Francolin - 259

Common Crested Lark 261 Grey Shrew 263

Cotnmnon Hoopoe  2064), 273 Hairy-footed Gerbil 265
Common House Rat 267 Houbars Bustard 2539, 279, 280
Common Kesteel 259 Tlouse Mouse 266

Common Lesser White throat 262 House Sparrow 262

Common Mongoose 264, 274 Imperial Sandgrouse  264), 279, 282
Commoen Myna 262 [ndian Courser 259

Common Quail 259 [ndian Desert Gerbil 266
Common Raven 262 Indian Descrt Monitor 257
Commmon Starling 262 Indian Fox 264, 279, 280
Common Stonechat 261 Indian fringe-toed Sand Lizard 257
Common Swallow 261 Indian Garden Lizard 256, 271
Cream-coloured Courser 259 [ndian Gazella 265

Creeping Beetle 270 Indian Gerbil 266

Crested Indian Porcupine 267 Indian Gray Mongoose 264
Demoiselie Crane 259 Indian Long-cared Hedgehop 263
Desert Agama 256 tndian Monitor 257, 271

Desert Cat 229, 264, 274, 279, 280 Indian Peafow! 2359, 273

Desert Fox 228, 264, 274, 279, 280 Indian Roller 260, 272
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Indian Sand Boa 257, 271

Indian Sand-swimmer 276

Indian spiny-tailed Lizard 256, 271
Indian white-hacked Vullure 238, 282
Indus Toad 235

Isabclline Wheatcar 261

Jackal 263

Jaisalmer Toad Agama 256, 271
Keeled Rock Gecko 253

Kentish Plover 259

King Crow 262

Kite 279, 280

Laggar Falcon 259

Large Grey Babbler 261

| P L —" B L TT)
ALGAL] DU b e 7

Lesser Sand Plover 259

Lesser Spotted Eagle 258

Little Brown Dove 260

Little Egrel 258

Little Ringed Plover 259

Little Stint 259

Long-billed Vulture 258, 272, 282
Long-legged Buzzard 258, 273
Mongoose 263, 280

Monitor Lizard 279, 280
Montagu’s Harrier 239
Northern Bluethroat 261
Orphean Warbler 262

Pale Hedgehog 263, 274, 279, 280
Pallid Harrier 259

Partridge 279

Peacock 279

Pied Bushchat 261

Pied-crested Cuckoo 260

Plain Puma 262

Punjab Snake-eyed Lacerta 257
Purple Sunbird 262

LR

Quail 279
Rain Quail 259
RedFox 264

Ked-headed Falcon 259
Red-headed Vulture 258, 272, 282
Red-vented Bulbul 261

Red-wattled Lapwing 259, 273
Red-winged Bush Lark 261
Rosy Starking 262, 282
Rufous-tailed Finch-Lark 261
Rufous-tailed Scrub Robin - 261
Fufous Wheatcar 261

Sand Fish 2386, 271
Sandgrouse 279

Saw-scaled Viper 257
Scormon 270

Shikra 2538

Short-eared Ow! 260
Short-toed Snake Bagle 259
Sind or Rajasthin Sand Geeke 256

Rlittarinn Froaa VR

LJI.\_I.I.I.LFJ.I.I.I.E i l.l.!& ot

Small Grecn Bee-cater 260, 273

Small Indian Mongoose 204, 279
Spider 270

Spiny-tailed Lizard 279, 280
Spotted Owlel 260

Spotted Sandgrouse 260, 282
Steppe Bagle 258

Stoliczka’s Bushchat 261
Stone-Curlew 239, 273

Streaked Fantail Warbler 262
Tawny Eagle 258, 272

Tawny Pipit 261

Temminck's Stint 259

Tufted Pochard 258

Vuriahle Wheatear 261

Vullures 279

Western Marsh Hamer 259
White-checked Bulbul 260
White-eyed Buzzard 258
White-throated Munia 262, 252
Yellow-hellied House Gecko 255

Yellow-fromted Pied Woodpecker 260

Yellow-throated Sparrow 262
Yellow Wagtail 261
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INDEX TO THE ZOOLOGICAL NAMES

Acanthodactylus contoris contoris Gunther 257, 281
Acantholepis frauenfeldi subsp. bipartita Forel 232
Acarina 269
Aecipiter badinus (Gmeling 258
Accipitridas 258
Acheta domesticns Linn, 251
Acisoina ponorpoides panorpoides Rambur 250
Acrididue 250
Aerideidea 250
Aeridotheres ginginianus (Latham) 262
frisfic (Linn) 262
Acrotelra collaris (Fabricivg) 2850, 275
Acrotylus humbertianus Saussure 250
Acuieata 268, 269
Aegypius mongchus (Linn.) 258, 277, 252
Aexhnidoe 250
Aeshnoidea 250
Aetins species 233
Agamy apifis Qliver 256, 281
Agamidae 250
Agriocnemis pyemaea (Rambur) 250
Alaemon algudipes (Dest)) 261
Alneelicdae 200
Amandave formosa (Latham} 262
Amitermes belli (Desneux) 251
Ammomanes phoenicurus phoenicurys (Franklin) 261
AMPHIBIA 247, 255, 268, 268
Anacanthotermes macrocephaius (Desncux) 251, 275
Anacridium rubrispingm (Bei-Bienko) 251
Anatidae 258
Anax guttares (Burmeister) 250
Androctonus australis finitimus (Pocock) 254
Anisoptera 250
Annclida 268, 269
Anoplura 269
Anseriformes 258
Anthis campestris (Linn.; 261
simitis Jerdon 261
Anura 255
Aphelenchida 248
Aphelenchidae 248
Aphelenchina 248
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Aphelenchoiden 248
Aphelenchus avenae Bastian 248
Apidae 253
Apis (Megapis) dorstg Fabricius 253
{Micrapix) florea Tabricius 233
Apoclen rajasthanensis Joseph & Parui 246, 252, 276
Apterogyna mutilloides Smith 253
Aguile nipalensis Hodgson 258
pomarina Brehm 258
rapax vindhiana (Franklin) 258, 272
Arachnida 246, 253, 268, 269, 276. 278
Araneida 254

A
Py

h

Arangidoe 234
Ardeidue 258
Ardentis nigriceps (Vigors) 259 272, 276

Argyrogene ventronuculatus (Gray & Hardwicke) 258, 281
ARTHROPODA 245 248 249 267 268, 269, 270, 278
Attiodactyla 265

Asifidae 252

Asitinge 252

g

. a2k
tJlLl-'J.JJ.F LSNP

mm_;mmmfwu _;mmmt:u.!r { Ponit [ 5

Athene brama {Temminck) 260

AVES 247 258, 268, 269, 270, 274

Aythya fubiguia (Linn.) 258
myroca (Guldenstadt) 258

Basommatophora 249

ul’:‘fﬁ‘iﬁyﬂ dissimmilis {Muel

Bﬂﬂ'}ﬂ”ﬂﬂf‘ ._-"I':i'

Boidae 257

Raselgphus fragocamelns (Pallas) 263

Bovidae 265

Bradinopyga geminata (Rambur) 250

Bubulcus ibis (Linn.) 258

Hufonidaf 255

i . —— cedlrn e I
J'-l'"‘fl'.f .ltf}ffmtlLu.!- LULRWLE e Tmd

eyl bon s Py 0
falily TEEFTLETETE L NZF

Burhinus oedicaemus (Linn.) 259, 273
Butastur teesa (Franklin} 258

Butep buteo vulpinus (Gloger) 258
Buteo rufinus (Cretzschmar) 238, 273
Buthidae 254, 255

Malee J—p."n | . T

A LA TELAS I UI"LJ’IJ“‘W' 523

!
h
Fer e e gy 1T cna e]nrj 259

e
e LR LY IIIIJI“III 'I\l_.\..J.I\J“-

temminckif (Leisler) 259
Caloies versicolor (Daudin) - 256, 271

-
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Camponotus (Dinomyrmex) angusticolfis Jerdon
{fanaemyrmex) compressus Fabriciny 252
{Tenaemyrmex) irritgns Fr. Smith 252

Cunidae 263, 264

Canis aureus Linnaeus 263, 281

Carnivora 263, 264, 278

Castianeira species 233

Cataglyphix bicolor setipes Emery 252

Cercotrichas palactotes (Temminck) 261

Charadriidae 259

Charadriiformes 259

Charadrius alexandrinus Linn, 259
dubins Scopoli 259
mongolus Pallas 259

Cheirecanthium species 238

Chilopoda 268, 269

Chiamydotis undrdatg (1acquin)

Chiorion regale Smith 253

Chrotogonus (Chrotogonus} trachypterus (Blanchard)

Ciconiiformes 258

Clircaetus galficus (Gmelin)

Circus aertginostis (Linn,)
macrourus (Gmehin)

pygargus (Linn.) 259

284, 276

259
259
259

Cisticola juncidis (Rafinesque) 262
Clamaior jacobinas (Boddaen) 260
Fa k) p X1 L | F =

Cludionidae 255

F o R L B Y-fn]
Coenugrionidue 250
Caenagrignaidea 250

Coleoptera 246, 252, 268, 269
Colotiy phisadia profractus (Bultler)
Colubridae 258

Columba fvia Gmelin 260
Columbidae 260

Columbiformes 259

252

252

250

Compsobuthus acufecarinatus rugosus (Pocock) 254

PRI E
L ORHECNGRE

Coracinformes 260

Corvidae 262

Corves corax Linn. 262
Cofurnix coromandelica (Gmelin)

259
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cofgrnix (Linn.) 254

Crematogasier {Acroceelin) brunnea var. contemia Mayr 252

Crocothemis servilia servifia (Drury) 350

Crustacea 208, 269

Clenolepisme ciliata Dufour 250, 275
fongicaudem Escherich 250, 275

Cuculidae 200

Cuculiformes 260

Cursorins coromandelicuy (Gmelin) 259
cursor (1.atham) 259

Cyratacanthacridinge 251

Cyrtodactylus scaber Heyden 255

Dancinage 252

Dangus (Anodia} chrysippus (Lwin,) 252

Dedipodinge 250

Dendrocopos makrattensis (Latham) 260

Dermaptera 246, 251, 26K, 269

Dicruridae 262

Dicrurus lencophaeus Vieillot 262

Dictyoptera 246, 251, 253, 268, 269

Digeniostoma pulchetla (Benson) 249

Woscolaimeaides bulbiferns (Cobb) Heyns 248

Diplopoda 268, 269

Diptera 246, 252, 268, 269, 276, 278

Discolaiminm mukhtarpuriense Baqri & Jairgpurl 248, 271

Discolaimus major Thome 248, 275

Dorylaimida 248

Dorylaimina 248

Dorvlaimoidea 248

Doryiinge 252

Dorylus (Alaapone) orientalis Westwood 252
{Typhlopone) fabigtus Shucked 252

Drassodes luridus (Cambridge) 254
parvidens Caporiacco 254

Echis caringins Schneider 257, 28]

Egretta garzetta (Linn.) 258

Elanus caerulens (Desf) 258

Eremiaphila sacrg (Thunb.) 251

Eremiuphifidae 751

Eremopterix grisea (Scopoli) 260
wigriceps (Gould) 260

Eremotermes nenparadoxalis Ahmad 251
paradoxalis Holmgren 251, 256

Erinaceidae 263

Erisidae 254
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Ervy johni Russcll 257, 271
Fatrildidae 252
Eumenes dinidiatipernnis Sanssure 253
Eumenitlue 253
Euphlvetis cyanophvlictis Schocider 255
Evprepocnemidinge 251
Falco chicguera Daudin - 259
jugger | E. (Giray 259
finnunculus Linn. 259
Falconidae 259
Falconiformes 25K, 278
Felidae 204
Felis sibvestris ornatg Schreber 264, 274, 277, 281
Formicidae 252
Formicinae 252
Francolings pondicerianus (Gmelin) 259
Funambulus pennantii Wroughton 265
Craleadis agilis Pocock 254, 270, 276
Galerida eristata (Linn.) 261
Galliformes 239
CGastropoda 249
Grazella bennettii bennettii (Sykes) 265, 274
Gekkonidae 253, 256
Gerbilfinge 205, 266
Crerbillus gleadowi Murray 265
nanus Blanford 266, 278
Glureola pratincola (Linn) 259
Glareolidae 259
Graphnsa species 235
Gnaphosidae 254, 255
Gomphoeeringe 250
Gruidae 259
Cruitormes 254, 278
Grus gras (Linn) 259
virgo (Linn.) 259
Cryilidae 251
Crrvlloidea 251
Gyps bengalensis (Gmelin) 258, 282
indicus (Scopoli) 258, 272, 28
Hemidactylus flaviviridis Ruppell 255
Hemiechinus collaris (Gray) 263, 281
micrapus micropus (Biythy 263, 274, 278, 281
Hemiptera 269
Herennig ornatissima (Dol.) 254
Herpestes edwardsii (E. Goeffery Saint Hilaire) 264, 274, 281

2
Z
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Jevanicus auropunctus Hodgson 264, 278, 281
Herpestidae 264
Heteracris Eitoralis (Rambuor) 251
Heteropoda fabrei Simon 254
Heteropoididue 254
Beterotermes indicolg (Wasmaon) 251
Heterotermitinae 251
Hippasa species 254
Hippolais caligata (Lichicnstein) 262
Hirundinidae 261
Hirunda rastica Linn, 261
Hodotemitidne 251
Hoplolaimidae 248
Hoplolaimoidez 248
Hoplolaimus indicas Sher 248
Humbertiella species 253
Hyalomma annatolicum annataficum Koch 254
dromedarii Kovopoda 254
Hyvalomma Koch 247
Hymenoptera 246, 232, 253, 267, 265, 276, 278
Hysiricidae 267
Hystrix indica Kerr 267
Indoplanorbis exustus (Deshayes) 248
Insecta 245, 249, 268. 269, 275, 276, 278
Insectivora 263, 278
Invertebrata 245, 248, 267, 268, 204, 274
Isehnura aurora anrora (Brauer) 250
senegalensis (Rambuory 250
Isoptera 246, 251, 253, 268, 269, 275, 278
Fodidue 254
Jynx torguilla (Linn.) 260
Kochinema farodai Bagri & Bohra 248
Labiduridae 25]
Labronema virge Monteiro 248, 275
Lacertidae 2357
Lagomorpha 267, 278
Laniidae 261
Lanius excubitor (Linn) 261
vittatus Valenciennes 261
Lepidoptera 246, 2532, 268, 269
Lepisma gyriniformis 245
indica 245
Lepismatidae 250
Lepismatoidea 250
Leporidne 267
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Lepus migricollis-dayanus Blanford 267, 274, 277
Libeltulicdae 250
Libeltutidea 250
Fonchura mainbarica (Linny 262, 282
Lusecinia svecica (Linn) 26l
Lyeosa madani Pocock 254
Lyrosa species 235
Lycosidae 254, 155
Macrotermitinge 231
Mallophaga 269
MAMMALIA 247, 263, 268, 200, 277, 278
Mantidae 253
Muantvidea 246, 251, 268
Marpissa species 233
Melanocorypha bimaculaia torquaia Bivih 261
Meriones hurriange Jerdon 266
Meropidae 260
Merops orientalis Latham 260, 273
persicus Pallas 260
Mesobuthus tamulus sindices {Pocock) 254, 270
Mesogastropoda 249
Messor barbarus himalayanum Forel 253
Metastipmata 247
Micracerotermes faxmi Roonwal and Bosc 251, 275
raja Roonwal & Bose 251, 256, 275

species 253

toweiornsatboe Hodmornn 281

epggRaingy Soingmen Laa
Mirratermex mycophapye (Degnany) 282

Millgrdia gleadowi Murray 266

Milvus migrans govinda (Sykes) 258

Mirafra ervthroptera Blyth 261

MOLLUSCA 245,249 267, 268, 269

Maonomaorium (Holcomyrmex) glabrum Em. Andre 253
{Holcomyrmex) scabriceps Mayr. 253
{Parkolcomyrmex} destrucior Jerdon 253, 276
(Parholcomyrmex) gracillimum var. mavrs Forel 253
(Xeromyrmex) salomaonis indica Forel 253

Motacilla flava Linn. 261

Motucillidee 261

Muridae 263, 260, 267

Muringe 266, 267

Muscicapidae 261

Mus musculus Linnacus 266
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Mutillg species 253
Mutillidae 253
Myrmicinae 252
Nala lividipes (Dufoury 246, 251
Nectarinia asiatica (Latham) 262
Nectariniidae 262
NEMATODA 245, 248, 267, 268,269, 275, 278
Neophron percaopterus (Linn.) 259, 272, 282
Neoscona species 253
Neuroptera 269
Noriditdae 243
Mymphalidae 252
Ochrifidia geniculata (Bolivar) 250
Odonata 245, 246, 250, 268, 269, 275, 2738
Odontoternes obesus Rambur 231, 256
speciey 253
Oedaleus senepalensis (Krauss) 250
Oenanthe deserti (Temmingk) 261
isabeffinag (Tcmminck) 261
picata (Blyth) 261
xanthoprymna kingi (Hume) 261
Ophiomorus raithmai Anderson & Leviton 256, 271, 276
tridacrytus Blyth 256, 276
Ophisops jerdoni Riyth 257
Orthetrum sabina sabing (Drury) 250
Orthoehirus krishnai Tikader & Bastuwade 234, 276
pallidus {(Pocock) 254
Orthoptera 246, 250, 268, 269
Otididae 259
Uxyopidae 255
Oxypiita chandosienis Tikedar 254
Pantala flavescens (Fabricius} 250
Papilionidae 252
Papifioninge 252
Pardosa heterophihaimus (Simm) 254
pusiafg (Thorell) 254
spectes 255
sumatrana (Thorell) 254
Passer domesticus {1inn.) 262
Passeridae 262
Passeritormes 260, 278
Pavo cristafus Linn, 259,273
Peironia xanthocollls (Burtonj 20
Prucetia species 255
Phasianidae 259

]
F
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e (Pheidole) suleaticeps Roger
wronghiomn: Forel 253
Phoeiicuras ochrures (Omcdim) 261
Phrynocephalus lgungwalgnsiy Sharma 256, 271, 276
Phylloscopus collybita (Vieilloty 262

Picigdae 260

Piciformes 260

Fieridae 252

Fierinae 232

FPimelia indica Sen 246, 252, 270

Pisces 269

Planorbidae 249

Plaivhelminthes 268, 264

Poecilochrog sedula (Simon) 254

[ ¥ ]
i
fad

speciex 235
Porifera 268, 260
Pripceps (Menelaides) poivtes romulus (Cramer) 252
Prinig precilis (1.ichtenstein} 262
inornatg Sypes 262
Protozoa 268, 269
FPrsammotermes rafasthanicus Roonwal & Bose 251
Fsammatermitinge 251
Pterocles exustus Temminck 260
orientalis ovientalis (Linn.) 260, 282
senegalius (Linn.) 260, 232
Pteroclididae 2539
Pycnonetidas 261
Pycnonotus cafer (Linn.y 261
leucatis (Gould) 261
Pyrgomorphidae 250
Owdsianematidae 248
Rafrus rarfus (Lionnaens) 267, 281
REPTILIA 247, 255, 268, 269, 276, 271, 278
Rhiinotermiridae 251
Rhodischrura nursei (Morton) 250
Rodentia 265, 266, 267, 278
Salticidae 255, 256
Sarcogyps calvus (Scopoli) 258, 272, 277, 282
Sauna 238§, 256, 257
Savicola caprata (Linn.) 261
macrovhyncha {Stoliczka) 261, 277
torguata (Linn.) 261
Schistocerca gregarig (Forskaly 251
Scincidae 256
Scintharista notabilis pallipes Uvaroy 250
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Scifurtdue 265

Sciuringe 263

Scolopacidae 259

Scorpionida 253, 278

Selystothemis nigra (Van der Linden) 250, 275

Serpentes 257, 258

Siphonaptera 268

Solifurae 254

Solifugida 278

Soricidae 263

Sparassidae 255

Sparassus species 235

Sphecidae 253

Sphingonotus longipennis Sunssure 250

Squamata 255, 256, 257, 258, 278

Stegodyphus sarasinorum Karch 254

Stenodactylus orientalis Blanford 256

Streptopelia decaocto (Frivaldszky) 260
semegalensiz combayensis (Gmelin} 260

Sthipidae 200

Strigiformes 260

Sturnidae 262

Sturnus rosens (Linn) 262, 282
valearis Linn, 262

Stylommatophora 249

Subulinidae 249

Suncus murinus Linnacus 263, 28]

Svivia curruca minula Hune 262
hortensis jerdoni (Blyth) 262
nana (Hemprich & Ehrenberg) 262

Svlviinae 262

Synaema species 255

Tatera indica Hardwicke 266

Tiapohemus b, WEE
4!-"¢-{-"'J__}'UI'I-III,I-I'.,I-ES ¥

Thepa-sat to. "1C1 AET
AL FFRLE it by LD

Termitinae 251

Tetramorium salvatum Forel 253, 276

Thiara (Melanoides) tuberculata (Mueller) 249
Thigridge 249

Thomisidae 254, 255

Thysanoptera 269

Thysanura  245. 250, 268. 269, 275, 27
Tibellus species 255

is
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Timaliinge 261

Lr S PR L ¥ 4 !
L FHALLIRE L)

Truxelis eximia eximia FEichwald 250

Turdinge 261

Turdiides candatus (Dumonty 261, 252
mulcolmi (Sykes) 261

Tyvlenchida 248

Tylenching 248

Tvlencholaimidae 248

Tulencholaimoidea 248

Tylencholaimus suryawanshil Al & Chisty 248, 275

Upupa epops (Linn.) 2608, 273

Upupidaes 260

Lrnctea fndica Pocock 254

Uroctidae 254

Uromastix hardwicki Gray 256, 271, 276, 281

Yachonus astrostrigtus (Pocock)y 254
rajasthanicus Tikader & Bastawade 254
species 255

Yanellus indicus {Boddaert) 259, 273

Varaniidae 251

Varanus bengalensis {Linnacus) 257, 271,276
griseus Duudin 257

Vertebrata 247, 253, 267, 268, 269, 278

Viperidae 257

Viviparidoe 249

Vulpes bengalensis Shaw 264, 277, 28]
vulpes pusifia Bivth 264, 274, 277, 281

Xylocopa (Crenoxylocopa) fenestrata (Fabricins) 253

Xylocopidae 253

Zelotes desioi Caporiacco 254
nasikensiy Tikader & Gajbe 254

Zoatecus estelins {(Bensont 249
instilaris (Ehrenberg) 249

Zygentoma 250

Zygoptera 250
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INDEX TO THE PHOTOGRAPHS

Name of species/phatographs Plare No.  Photo Ne. Page No.
Acacia nilotica (L.) Willd. ¢x Del.
subsp. indica {(Benth.} Brenan 18 l 233

senegal (L) Willd. 18 2 223
Aerva jovanica (Burm. £). Juss. ex Schult. 17 3 195
Alysicarpus vaginalis {L.) DC, 18 3 223
Anticharis senegalensis (Walp.) Bhandari 17 ] 195
Aguila rapax vindhigna (Fraoklin] 30 1 277
Ardectis nigriceps {Vigors) 30 6 274
Arnebia hispidissima {Sieber ex Lehm.) DC. 18 4 223
Borreria articularis (L. £ B N, Will. 14 4 192
Burhinus pedicrtemus (Linn} 3l 2 273
Buteo rufinus (Cretzschmar) 3l 5 273
Calligonum polvgenoides L 19 1 294
Calotes versicolor (Daudin) 29 1 27}
Capparis decidua {Forssk.) Edgew. {9 2 224
Cistanche tubulosa (Schrenk) Wight 17 2 195
Citrulius colocynthis (L.} Schrad. 19 3 294
Cleome viscosa L. i2 I 190
Comsniphora wightii {Arn.) Bhandari 19 4 214
Convalvulus prostraius Forssk, var pros{ratus 20} I 225
Coracigs benghafensis (Linn.) 30 5 272
Croralaria hebecarpa (DC.} Rudd. 13 l 191
Cucumis prophetarum L. 14 3 192
Datura mnoxia Mill. 20 2 225
Echinops echinatus Roxb. i5 ! 193
Ephedra ciliata Fisch. & Meyer ex C. A, Meyer 17 4 10§
Eryx johnii Russell 29 6 271
Fagoniag brugitieri DC. 12 4 190
Felis sitvestris ornata Schreber 32 4 274
Galeodis agifis Focock 28 3 270
Gazella bennetii benneltii (Sykes) 32 5 374
Grazing 14,25 2, 1-2 232,233
Grewia tenax (Forssk.) Fion i2 3 190
Gwps indicus (Scopoli) 0 3 27
Heliotrapinm europaeum L.

var. fasioearpion (Fisch. & Mey.} Kazmi 16 2 194

subufarm (Hochst, ex 1DC.) Yatke 16 3 194
Hemiechinus micropas wicropus (Blyth) 32 1 274
Herpestes edwordsii (E. Geofitey Saint Hilmrg) 37 3 74
Indigofera cordifolia Heyne ¢x Roth ) 3 225

dinifoliv (L. L} Rete. M} 4 225
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Name of species/photographs Plate No.  Photo No. Page No.
Lepus nigricollts davanus Blanford 32 L&) 274
Merops ovipntalis 1atham 31 3 273
Mesobuthus tamulus sindicus {Pocock) 28 2 270
Mimosa hameita Willd, 14 2 192
Neophron percnopterus (LiniL) 30 4 272
Cdontanthere varians (Stocks) Mabberley (3] 4 192
Ophiomorus raithmai Anderson & Leviton 24 4 271
Pave cristatus Linn. il i 273
Pergularia daemia (Forssk.) Chiov, 16 | 194
Phrynocephalus laungwalansis Sharma 29 2 271
Pimelia indica Sen 2B 1 270
Polygala erioptera DC. 12 pi 190
FPulicaria angustifolia DC. 15 2 193
Rhynchosia minima (L) DXC. 13 2 191
Sarcogyps calvus (Scopoli) 30 2 272
Sevna italica Mill, 14 1 192
Setflement pattern and development 23 -2 231
Settlement pattern and population 22 1-2 230
Solamemn virginignum L. 16 4 i94
Tecomelia undulaia (Sm.) Scem. Zi ] 226
Tephrosig falciformia Ramas. 13 3 191
strigosa (Dalz.} Sant. & Mahesh, 13 4 121
Topography Gravelly and rocky areas 5 1-2 xiii
Barren Sand-dunes ] 1-2 ix
Sandy plains 3 1-2 xi
Sandy plains and rock outerops 4 1-2 xii
Stablized Sand-dunes 2 1.2 i
Tourism 20, 27 1-2 234, 235
Tribulus rerrestris L. 21 P, 226
Tridux procumbens L. 13 3 193
Upupa epops (Linn.)y 3l & 273
Uromaskix hardwicki Gray 24 3 271
Vaneltus indicus (Boddaert) 31 E| 273
Varanus bengalensis (Linnacus) 20 5 271
Vegertation types — Grassland 108 ! 24
Grasslands in sandy and gravelly plains | 1-2 25
Sand-dunes and inter<dunal areas 6,7 i-2 14, 20
Sandy and hummocky plains 9 i-2 22
Serub forest and grassland 10A 1-2 23
Scrub vegetation on dunes 8 1-2 21
Vilpes virlpes pusilfa Blyth 32 2 2714
Wind erosion 24 ! 232
Ziziphuy manritiana Lam, 2 3 226
Zygophyitum simplex ). 21 4 226
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INDEX T THE FIGURES

Fignre No Page No.

Acacie nilotica ( L.y Willd. ex Del.
subsp. indica [ Benth.) Rrenun 13 a8
#ibica Benih. 14 90
senegal (L) Willd. 15 91
Abysicarpus heterophiylius (Buker) Jafri & Al ¥ )
Ammannia baccifera L. 6 06
Calligonum polygonoides L. 4 150
Capparis decidwa (Furssk.) Ldgew., 3 12
Cenchrus bifforus Roxb. 213 170
Cleome gynandra |.. ] 6
scaposa DC. 2 18
Cyperus grenarius Relz. 7 158
rotundus L. 22 16]
Dactylocteniim aegyptivm (L) F. Beauy, 24 174
Gisekia pharnaceoides L. 1% 106
Grewia tenax (Forssk.) Fiori 5 56
Indigofera cordifolia Heyne cx Roth g 74
Enifolia ( 1.1 Reta. 10 26
Mollugo cerviana ( L.} Seringe 16 108
Panicum antidotale Relz. 35 124
Serna italica Mill. 12 R,
Sida tiagii Bhandari 4 54
Tephrosia falciformis Ramaswami 1 87
Tribulus rajasthanensis Bhandari & Sharma & 60
Zaleya govindia (Buch.-Ham. cx G, Don) Naur 17 104
Ziziphus truncatg Blatt. & Hallb. 7 56
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About the Book

The present book on the Biodiversity of Desert National Park deals with 245 species of higher
plants and 270 species of animals. Besides geographical position and topography, the abiotic components
viz. geology, soils, water, climatic conditions, which determine the composition of biota in an ecosystem,
have been discussed in details. Correct and valid names have been adopted for the floral and faunal
elements along with local and English names. The keys have been provided for plant species from infra-
specific to family level for easy identification. The short diagnostic description, phenology, ecology and
distributional aspects have been provided under each plant species. Besides statistical synopsis of floral
composition and comparison of Biodiversity of Desert National Park with rest part of Thar desert, the
phytogeographical and biological spectra have also been worked out to determine the routes of migration
and phytoclimate respectively. Bioperspective value of the Park has been assessed to determine the
economic potentiality and sustainable urilization of bioresources.

The faunal diversity includes both invertebrate and vertebrate fauna, arranged in a classified
manner, along with localities of occurrence. The shelter and feeding habits of vertebrates and their
dependency on vegetation have been provided 1o determine plant-animal relationship and flow of energy.
Details about the endemic and threatened species of plants and animals, along with causes of threats, have
been given for proper management of the Park.

About 93 colour photographs of habitats and plants and animals, along with 25 illustrations of
plant species, have been provided. The data has not only been provided in tabular form, but histograms,
graphs, figures, etc are used to illustrate the findings. It is hoped that the book will prove a milestone in the
management of the Park.

Front Cover : Scrub vegetation and Ardeotis nigriceps (Vigors), Great Indian Bustard, an
endemic, threatened and flagship species of deserr, particularly of sand-dunes.
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