BULL. BOT. SURV. INDIA
Vol. 19, Nos. 1.4 : pp. 5-22, 1977

STUDIES ON THE FLORA OF THE RAJASTHAN DESERT—A REVIEW
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INTRODUCTION

The Rajasthan part of the Indian desert,
commonly known as the Rajasthan desert.
covers a total area of about 1,96,000 sq. km
between latitudes of 24° 40’ and 30° 12’ north
and longitude of 69° 30’ and 75° 55" east and

occupies nearly three fifth of the total area

their recuperative power. Heads of goat and
sheep moved about by the nomadic tribes

hp\vp(] un vntu:.t;hnn uzhnymm- it existed or
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appeared (Hora 1952). Gupta (1968) classified
the anthropogenic influences and concluded
that if not man made, Rajasthan desert is
certainly a man-maintained desert.

of the state. It includes the districts of Ottt wind gl PR
Ganganagar, Bikaner, Jaisalmer, Barmer, IS COVer with win own  sand an
Tadhme b £ Nagane oy alluvium, The solid geology is practically
Jodhpur, Churu and parts of Nagaur (96%), g £) I )

Pali
(48%) and Ajmer (9%), districts (Krishnan, 1968
a,b). The eastern limit of this region is
marked by the Aravalh ranges tending in
north-easterly direction, '"These ranges divide
the regions of western Rajasthan characterised
by desertic and sub-desertic climate from the
comparatively more damp and fertile regions
on the south-east.

Western Rajisthan, believed to be under

sea during the Jurassic, Cretaceous and
Eocene period must have uplifted into
dryland sometime in the upper Tertiary
(Krishnan, 1952). The advent of arid

conditions is believed to be mainly due to

climatic oscillations which took place after

the ‘acf JUR r toidnre +tho
:ast pnase of glaciation during e

Pleistocene period.

Many historians and archacologists have
pointed out that the Rajasthan desert was
once  a centre of floumhmrr civilisation.
Tho“gh the original cause of desert can be

raced to geological events, its deterioration

since 800 A.D. is attrilitad Targalo
“‘UIULI[C(I ldl'bvlv lU llllllldll
activities,

The use of trees for firewood and
other domestic purpeses  increased beyond

concealed with the exception of hilly outcrops
which account for only 13,209 sq. km.
these, the Kailana-Jodhpur-Mandore plateau
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the plains and is composed cf deyan sand-
stone. The Jalor hills are mostly of lower
Vindyean series consisting of Malani Volcanics,
Jalor granite and oiher basic rocks. The
Barmer hills are chiefly of volcanic origin
consisting of Malani rhyolites, the notable
ones being the two parallel ranges, each about
24 km, situated in Siwana Tahsil. There are
a few rocky elevated ridges and hillocks in
Jaisalmer district also. The Jaisalmer plateau
and outliers are highly fossiliferous and are
made up of sand-stone.
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In  Nagaur, Bap, Phalodi, Jodhpur,
Jaisalmer, Pali Jalor and Bikaner areas

extensive rocky plains are present. There are
also scme other minor rocky plains strewn
with stony materials adjacent to the hills.

A spectacular feature of the Rajasthan
desert is the occurrence of sand dunes which

vary in height from a few metres to about 80
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covered with sand dunes of different tvpes.
magnitude and orientation, and the large
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sized dunes are concentrated in western parts,
in the districts of Barmer, Jaisalmer and
Bikaner,

In the northern part of the desert, in
Ganganagar district, the Ghaggar alluvial
plain is situated.

The only river of significance in western
Rajasthan is the Luni, an ephemeral river
carrying water during the short monsoon
period. There are also some fresh water lakes,
like Balsamand and Kailana (Jodhpur), Gajner
(Bikaner) etc.

Saline depressions (Playas) or lakes are
scattered throughout western Rajasthan, the
well known ones being Sambhar lake,
Pachpadra, Lunkaransar and Didwana. In
addition, there are many less knewn local
saline tracts like those at Kaparda Sujangarh,
Tal Lhappar, t‘arlnara Sargot, Mitha ka rann,

Phalodx Mansar

Kharowala,
and Kodamdesar. The northern tip of the
Rann of Kutch butts into Barmer and Jalor
districts.

Khanodwala,

The Rajasthan desert is characterised by
low erratic rainfall, high solar radiation,
extreme variations in diurnal and seasonal
temperature with high summer temperature,
low humidity of the atmosphere for the greater
part of the year, high evaporation rates,
desiccating winds and dust storms during
summer, sandy and unretentive character of
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salinity and poor vegetative cover. The entire
western Indian arid and semi-arid zone forms
a typical belt of low rainfall with the rainfall
in western Rajasthan decreasing rapidly from
the Aravalli range towards west and west-
north-west, The mean annual rainfall ranges
from about 100 mm in the north-western
sector of Jaisalmer district to about 450 mm
in Sikar district. The failure of monsoon rains
in this region is quite frequent, causing severe

gﬁnm‘n‘ soil and water
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famine, Another characteristic feature is the
great extremes of temperature with cold
winters and very hot summers. In winter the
temperature falls at many places below
freezing point and frost occurs. On the
other hand, heat during the summers is very
intense and scorching with the mean maxi-
mum temperature in May ranging between
40-42°C over mosi parts of western Rajasthan,
As a1 consequence of high temperature,
coupled with the low rainfall, evaporation far
exceeds precipitation, with the result there is
very little moisture to support vegetation.

VEGETATION TYPES AND FLORAL
COMPOSITION

As might be expected from its geogra-
phical position and limited rainfall, the flora
of wesiiem Rajasthan is  not

rich, The

hmlted The area undefn forest is neghglble
being only 0.69 per cent,

Three ecolegical zones can be recognised

in western Rajasthan (Sarup, 1952). They
are :

1. To the south and south-east of the

region near Aravalli hills, but not strictly in
the desert.

l>] Crani_anid [OPPRE alhnerd 10n | PN
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parallel to the first region.

west
very

3. The arid region to the extreme
of the region. Here the vegetation is
poor.

Blatter and Hallberg (1918-21) termed
the vegetation types of W. Rajasthan as
“formations” which are exclusively controlled
by edaphic factors, The five habitats distin-
guished by them are : (1) Aquatic, (2) Sand,
(8) Gravel, (4) Rock and (5) Ruderal. Biswas
and Rolla (1953), taking into consideration
the edaphic factors against the general poor
rginfall, classified the desert vegetation as (1)
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Sand community (Psamm , (2) Gr
community and (3) Rock community,
Bharadwaj ( 1961) distinguished three primary
and three secondary land forms in western
Rajasthan. Based on physiographic factors,
Mulay gnd Joshi (1964) recognised four main
ecosystems in Rajasthan, namely : (1) Rocky
areas, (2) Aquatic and marshy areas, (3) Saline
areas and (4) Sandy plains and dune areas.
Similar classification has been adopted by
Saxena (1972) who showed that there are

wonhvtic), (2) Gravel
pRyic) ]

Rajasthan : (1) Northern desert thorn forest,
(2) Northern Acacia scrub forest (500-1000 mm
rainfall) (8) Northern Euphorbia scrub and (4)
Inland dune scrub. Following Champion’s (. c.)
system of classification, Mathur (1960) enu-
merated seven types from Rajasthan, of which
one type, namely Tropical thorn forest is from
W. Rajasthan. Based on the recent classificatior.
of Champion and Seth (1968) in their Revised
Survey of Forest Types of India, the following

seven ecosystems in W. Rajasthan viz. (1)
Hills and rock outcrops, (2) Piedmont slopes,
(3) Alluvial plains, (4) Saline flats and
depressions, (5) Graded river beds, (6) Sand
dunes and (7) Aquatic areas. These have
further been sub-divided by him, depending

upon the features of the environment and the
VPO’anhnn Tn o
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19'77) he recognised six formations in the
Indian desert, namely (1) the mixed xeromor-
phic thorn forest, (2) the mixed xeromorphic

woodland, (3) the mixed xeromorphic riverine
thnrn forect f/i\ the Lithonhutic cornlh decoart
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(5) the psammophytic scrub desert and (6) the
halophytic scrub desert.

Champion (1936) recognised the following

of —vegetation can—be recognised—from———
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W. Rajasthan (under the sub-group 6B—
Northern tropical thorn forests) : (1) Desert
thorn forest (6 B/C 1), (2) Ziziphus scrub (6
B/DS 1), (3) Tropical Euphorbia scrub (6 B/
DS 2), (4) Euphorbia scrub (6/E 1), (5) Acacia
senegal forest (6/E 2), (6) Salvadora scrub
(6/E 4), (7) Cassia auriculata scrub (6/E 4/
DS 1) and (8) Desert dune scrub (6/1S 1).

The total Angiosperm flora of the western
Rajasthan, including both indigenous and
naturalised plants, comprises of about 774

e ng and AR variatice halanging +n QA4
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genera under 90 families. The following table
(Table 1) gives the number of families,
genera and species under Dicotyledons,

ur principal types of vegetation from Monocotyledons and Gymnosperms.
Table 1. Statistical synopsis of the Flora
Families Genera Species
No. % No. % No. %
Dicotyledons 6 83.52 301 78.20 588 75.87
Monocotyledons 14 15.38 83 21.55 186 24.00
Gyvmnosperms 1 1.10 1 0.25 1 0.13
91 100.00 385 100.00 175 100.00
The families with 16 or more species are as 3. Asteraceae 49 spp. (35 genera)
follows : (Compositae)
1. Poaceae 125 spp. (56 genera) 4. Convolvulaceae 38 spp. ( 9 genera)
(Gramineae)
5 Fab 5. Cyperaceae 32 spp. ( 6 genera)
. Fabaceae 80 spp.
(Papillonaceae) PP (30 genera) 6. Malvaceae 29 spp. ( 9 genera)
7. Acanthaceae 26 spp. (14 genera)
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8. Euphorbiaceae 24 spp. ( 7 genera)
9. Boraginaceae 22 spp. ( 9 genera)
10. Cucurbitaceae 21 spp. (11 genera)
11. Amaranthaceae 19 spp. ( 9 genera)
12. Scrophulariaceae 16 spp. (13 genera)
13. Solanaceae 16 spp. ( 6 genera)
14. Tiliaceae 16 spp. ( 3 genera)

The following families have 8 or more genera :

1. Poaceae 56 genera (125 spp.)
(Gramineae)

2. Asteraceae 35 genera ( 49 spp.)
{(Compositae)

3. Fabaceae 30 genera ( 80 spp.)
(Papilionaceae)

4. Acanthaceae 14 genera ( 26 spp.)

5. Scrophulariaceae 13 genera ( 16 spp.)

6. Cucurbitaceae 11 genera ( 21 spp.)

7. Asclepiadaceae 10 genera ( 11 spp.)

§. Convolvulaceae 9 genera ( 38 spp.)

9. Malvaceae 9 genera ( 29 spp.)

10. Boraginaceae 9 genera { 22 spp.)

il. Amaranthaceae 9 genera ( 19 spp.)

12. Caryophyllaceae 8 genera ( 8 spp.)

The genera with 6 or more species are as
follows : Ipomoea L. (17 spp.), Cyperus L. (17
spp.), Indigofera L. (14 spp.), Heliotropium L.,
(14 spp.), Tephrosia Pers, (12 spp.), Euphor-
bia 1.. (12 spp.), Eragrostis P. Beauv. (12 spp.),
Avictida T. (11 enn)) nnnnn]nl"o T. {Q ernn)
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Corchorus L. (8 spp.), Alysicarpus Neck. ex
Desv, (8 spp.), Amaranthus L. (8 spp.),
Sida L. (7 spp.), Cassia L. (7 spp.), Fim-

bristylis Vahl (7 spp.), Abutilon Mill. (8 spp.),
Hibiscus L. (8 spp.), Ziziphus Mill. (6 spp.),
Solanum L. (6 spp.), Chloris Sw. (6 spp.),
Digitaria Heist. ex Fab, (6 spp.) and Sporo-
bolus R. Br. (6 spp.).

It the Fabaccae s.l. (Leguminosae)
are taken as one family they comprise 41
genera and 104 species, Even then Poaceae
(Gramineae) occupy the first place, the second
and third positions being occupied by Faba-

ceae s.l. (Leguminosae) and Asteraceae
(Compositae) respectively.

Except for Poaceae (Gramineae) and
Cyperaceae (157 spp.), the Monocotyledons
are poorly represented. The remaining 29
species belong to 12 different families. The
ratio of species belonging to Monocotyledons
to Dicotyledons is 1 : 3.1, of genera 1 : 3.6 and
of families 1:54. Only one species of
Gymnosperm, namelv Ephedra foliata Boiss.
is found in this area.

The ratic of the total number of genera
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to species is 1 : 2.01 which is rather low in
comparison to the corresponding ratio for the
whole of India which is estimated to be
about 1 : 7, but it is more or less comparable
to the ratio for North Gujarat—1 : 1.83
(Saxton, 1922), Delhi State—1: 1.63 (Mahe-
shwari, 1963) and Indus Plain Region—1 : 2.2
(Maheshwari, I c.).

A comparison of ten dominant families
in W. Rajasthan with those in the whole of
Rajasthan State, North Gujarat, Delhi State,
Indus Plain Region and India shows that
while Orchidaceae takes the first position in
the Flora of India, Poaceae (Gramineae) tops
the list in all the other cases. There is a

general resemblance between the flora of
W. Raiasthan and that of Delhi State and N

Rajasthan and that of Delhi State and N,
Gujarat as far as the dominant families are
concerned, the first and second positions
being occupied by Poaceae (Gramineae) and
Fabaceae s.l. (Legumincsae) respectively,
Cyperaceae, however, are more dominant in
N. Gujarat when compared to W. Rajasthan,

HISTORY OF FLORISTIC SURVEYS AND
RESEARCH IN ALLIED FIELDS

The first known record of the plants of
Rajasthan dates back to the year 1852 when
Allen published a book on “The views and
flowers from Gujarat and Rajputana” which,
however, is of little botanical significance. In
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their Introductory Essay in “Flora Indica”
Hooker and Thomson (1855) observed that

~hie nded

Marwar (Jodhpur, Bikaner, Jaisalmer and
Barmer), Mewar (Pali and Udaipur), Jaipur,
Kotha and Gwalior is not known in detail.
They also remarked that the flora of the
desert of Jaisalmer resembles that of southern
Punjab.

King (1869) gave some information on
the famine plants of Marwar and in 1879
published “The Sketch of the Flora of

.
», » dent
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account on fthe flora of this region. Brandis
toured in the forests of Rajasthan during the
years 1869-70 and incorporated his observa-
b «xry o T acia AL Nt WX oot anAd
UIC rorost riora Or INUIL vyvodL aillu
Central India” (Brandis, 1874). An anonymous
publication entitled “Introductory note to
Jodhpur and Jaisalmer trees and plants” is

believed to have been published by Miss
Macadam 1800

—'-“V““(llll, AIIT,

HAang 1w
(I01s in

A §7-"T2% o

ALY tha
i YCai

mahley i
PL Coultavly 111

Adams (1899) in his book “The Western Rapu-
tana States” listed about 50 species of plants,

The first ‘comprehensive account on the
plants of Rajasthan desert was by Blatter and
Hallberg (1918-21) who visited
of Jodhpur, Jaisalmer and Barmer accompanied
by T.S.Sabnis and D. B. Bulsara and pub-
lished a series of papers under two parts—
Part 1 containing a list of plants with the
description of new species, while Part II deals
with the ecological side of the flora and is
accompanied by meteorological notes, They
remarked that “the Indian Desert is perhaps
the least known part of the plains of India”
and that “the vast deserts of N. Africa, Arabia,
Central Asia, and even the New World have
attracted the attention of many botanists, but
the Indian Desert hag been sadly neglected”
Now, however, western Rajasthan is perhaps
one of the best botanically explored regions in
India, thanks to the interest shown by the
various universities in Rajasthan, the Central
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Arid Zone Research Institute, Jodhpur, and
the Botanical Survey of India.

, Biswas and K 3%
Mathuda (1938),

Biswas )
and

Sarup (1957 a),

Puri
Jain (1960, 1962 a), Joshi (1961), Vyas (1971)
and Nathawat (1971) have dealt with the vege-
tation of Rajasthan, some of them very briefly.
An account of the vegetation and flora of

Jodhpur division has been given by Rolla and
Kanodia (1962-63). Kancdia and Gupta (1969)
dealt with the sand dune flora of western
Rajasthan. Ramachandra Rao (1941) published

Punjab, Sind, Baluchistan and Kathiawar,
Sankhala (1951) enumerated the plants of N.
W. Rajasthan, Sarup listed plants of Jodhpur
and its neighbourhood (Sarup, 1951, 1954),
Bikaner and its neighbourhood (Sarup, 1957
b) and Jaisalmer and its neighbourhood
(Sarup, 1958 a). The vegetation in Ladnun
in Nagaur district and Kailana in Jodhpur
district were studied by Tanden (1958} and
Bhimaya et al. (1984) respectively. Singh et
al. (1976-77) gave an account of the plants of
Luni development block in Jodhpur district.
Many contributions have been made towards
the flora of the semi-arid parts of Jhunjhunu
district, particularly Pilani, Chirawa, Jhun-
jhunu and Mandrela and their neighbourhood
(Mulay and Ratnam, 1950; Bakshi, 1954;
Nair, 1956, 1961 ; Nair and Nathawat, 1956 ;

Nair and Joshi, 1957; Joshi, 1956 a, 1958).
Sharma, B, M. (1962, 1965)
position of the plant communities of Churu,
while Dhillon and Bajwa (1972) enumerated

the plants of Ganganagar district.

chndied the ocom-
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In many of the publications mentioned
above, meference to aquatic vegetation or
plants has been made. Sarup (1957 c, 1958 c),
however, made a special study of the hydro-

phytes of western Rajasthan,

Sarup (1957 d, 1958 d, e) also made a study
of the halophytes of the Indian desert. Saxena
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and Gupta (1973) dealt with the vegetation of the Indo-Malayan and western Botanical
Pachpadra salt basin. regions meet in western Rajputana desert,

Bhandari has published several papers, They, thus, supported pmde’s (1890, 19'13)
mostly relating to new plant records from contention that the line of demarcation

western Rajasthan and also on the identity and ~between the Indo-Malayan and “Perso-
nomenclature of desert nlants (Bhandari ]Q‘;A Arabian flora ranges from the Gulf of

SIVIIAVAIVARLTAT UL WAUOTA L pIAGAISS  (AfLGaG

1962, 1963 a,b, 1964, 1965 a,b 1987, 1971) Cambay northwards along the Aravallis.
New records for western Rajasthan have also Meher-Homiji  (1970), Meher-Hom]i an(ll.
been published by Nair and Deshpande (1960),

Kotwal (1960). Raizada and Jlain (1975) analysed the floristic elements accord-

Tain and Vatwural (108N Raipads and Tain (133} analvséd
J alil alilu NOUWaL \LUW}, L\cuz.aua allu J

(1961), Jain (1963), Bhandari and Singh (1964), ing to vegetation types and concluded that the
Hingorani and Gaur (1965), Verma et dl. demarcatlon corresPonds in general with' that
(1965), Majumdar et al. (1969), Majumdar

(1969) and Dhillon and Bhandari (1974). Of plant distribution in Rajasthan was glven
Bhandari and Verdcourt (1972) dealt with the by Mulay (1960). Bharucha and Meher-
identity and nomenclature of two species of Homii (1965 wndtl?tgti IHVGSElgafl?ns on th(i
Rhynchosia described by Blatter and Hallberg tloristic elements of the semi-arid zones of
(.c) from western Rajasthan. Majumdar India. Meher-Homji (1965 a) showed ’that the
(1971) also gave the correct names for 13 taxa strength of the north African steppe (S“‘.ianf)'
Tribulus, namely Tribulus rajasthanensis Zone is two times higher when compared with
Bhandan and Sharma (1977) has recently been that m the entire s0uthern semi-arid zone

as undertaken bv Nair a_nd dealt with some phvtogeographlc aspects of
Koshy (1963). ’ Rajasthan. Bhendari and Sharpa (1977) gave
an account of the biogeography of the Indian
desert. Majumdar (1975) gave a brief account

. o . 4 1 o o of the origin, nature and economic aspects of
provinces was continued further by Clarke 7

(1898) who included Rajputana in his subsu- the Rajasthan flora, N

barea “India Deserta”, which coincides roughly The first flora providing keys to .the
with the “Indus Plain Region” of Hooker identification along with short descriptions
(1906), Calder (1937) and Chatterjee (1939), for the species found in western Rajasthan was
Agharkar (1952) regarded the flora of published by .Puri et al. (1964). This has been
Rajputana desert as a mixture of western critically reviewed by Gupta and Bhandari
(Arabian-African), eastern (Indo-Malayan) and (1965). Very ) recently, Bhand;'u‘i (19782
general (Indian and widely distributed) published the “Flora of the Indian Desert
elements. He also observed that they are Wwhich, however, covers only the districts of
found in varying proportions in different Jodhpur, Jaisalmer and Barmer.

parts, the western types being more common The study of grasses of arid and semi-arid
in the west, and the eastern types being found regions of western Rajasthan, particularly with

near the foot of the Aravallis. Blatter and reference to the ecology of grasslands and

“n]ll’\mﬂ /’ I‘l\ nnzl RNigerrna hnf] Dl’\]]n /, n\ n}‘sar ﬂnv\] ’] N -tl\ n‘-“ 1 7a%] WAAB O
ALAUUTLE (U V) Aallu DRWAd alil nuua (. v} vl ayyucu aapcu.a o QOOVIous u:aauua,

found the easterm elements to be about one- received considerable attention, the notable
seventh of the western and pointed out that contributions being those by Dabadghao and

. X0
L. in B,a,;asthan was 1 ndertake.n

The pioneering work of Hooker and
Thomson (I. ¢.) of dividing India into floristic



1977] SHETTY AND PANDEY ! STUDIES ON THE FLORA OF THE RAJASTHAN DESERT—A REVIEW 11

his associates (Dabadghao, 1957 a, b, 1958 a, have made a special study of the weeds.
b, 1960 ; Dabadghao and Shankarnarayan, Chopra and Handa (1960) and Gupta et al.
1973). The other papers dealing with the (1966) gave an account of the medicinal plants

, o . . d . 3 - . ] L3
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as also the impact of grazing on vegetation (1968) and Bhandari (1974) dealt with the
cover are by Mathuda (1957), Shah (1957), vegetable products used as food during scarcity
Satyanarayan (1958 a), Prakash (1958), and famine periods.
— Prakash- and Nanda (1961), Aggarwal (1961), — vemacular names of useful plants of

Das et al. (1963, 1965), Prakash and Ahuja yopth.west Indian arid regions, along with their
(1964), Shankarnarayan and Satyanarayan yses have been given by Gupta and Dutta
(1964), Das end Bhimaya (1964), Bhimaya (1967). Gupta and Saxena (1968 a) and
et al. (1965, 1969), Gupta and Saxena (1966, Gupta (1970) undertook a resource survey of
1969, 1970, 1971 c, 1972 a, b), Bhimaya (1967). two species of Salvadora (for non-edible oil)

Bhimava and Ahuia (1987. 1968, 1969). Kaul ..d summifercse Acanine  vecnentively  do
7 | AadBERN b k4 a4 alivi suuuuucuuua Lieavias LUDWLUVCI)’, 111
(1968), Pandeya (1968), Nanda and Gupta st : : h

(1968), Kaul and Chakravarty (1968 a, b), 1977) dealt with the natural plant resources of
Chakravarty (1968), Nanda (1969), Gupta western Rajasthan.

/ 1 s a - N 5 S |
(1971) etc. A short account of the annual and There are a number of publications

w&%m
cen given by Chakravarty (1964). Gupta 5001 characteristics of the Rajasthan desert.
(}966 a) gave a general account of the po pilogical spectrum of the Indian desert
distribution of grasses in various habitats and g, \was studied by Das and Sarup (1951).
described the characteristics of some grass Bharucha (1951, 1955 a, 1975) Puri (1952),

species for soil consetvation in the arid regions g4 o and Joshi (1952), Sarup (1952, 1953,

of north-west India. An account of the grasses 1o==\ Voac (1055 Trchi (105€ 1Y) Qo
= .I.I7L)1J[, \4 yaa \J.Ul)t)}, JUblll (@ RV [P0 U/, Jal UP

of the rangelands in arid Rajasthan with an and Vyas (1957, 1958), Sarup and Bhandari
enumeration of grasses found there has been (1957) "Ratnam and Ramdeo (1958), Sarup and
presented by Guplta and Sharma (1971). A pur; (1960 a, b), Rolla and Kanodia (1962),
comprehensive account of range ecology and  gatyanarayan (1958 b, 19683, 1964), Sen (1965,
dfavelopment in the Thar Desert has been 1966) Shankarmarayan et al. (1965), Meher-
gven by Gupta ,(1975 a). Grasses found in Homji (1965 b), Gupta and Saxena (1965, 1968
certain areas of Jhunjhunu district have been 1, 1971 a, b), Satyanarayan et al. (1966),
enumerated by Ramachandran (1950) and  gatyanarayan and Gaur (1967, 1968), Gaur and
Joshi and Sharma (1964, 1966), Kanodia and Satyanarayan (1967), Joshi and Bansal (1968),

Nanda (1968) dealt with the genus Aristida in horian  and Bale  /1071Y  Qavena  /1070)
Yi v ) NAICI1GLL au( LULT (194 1), odXclla \13i4),

western Rajasthan, A new species of Lasiurus Sharma, B.M. (1972), Gupta and Sharma
Was described from western Rajasthan by (1973) and Prakash and Gupta (1976) have

(Slaganarayan and Shankarnarayan (1964). Bor's geajt with some ecological aspects of desert
(1973) book includes information on the areas of western Rajasthan, Gupta (1975 b)

taxonomy of grasses from Rajasthan also. gave an account of the “Plant life in the Thar”

The weeds found in western Rajasthan Bharucha (1955 b) reviewed the work on plant
have been mentioned by Blatter and Hallberg ecological research in the arid and semi-arid
(Lc). Sharma, B, M. (1959, 1961) and regions of Afghanistan, India and Pakistan,
Satyanarayan and Saxena (1966), however, Sarup (1958 b) and Sarup and Bhandari (1958)
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reviewed the work on plant ecology of the
Indian desert. Gupta (1966 b) published a
bibliography on the ecology (synecology and
phytosociology) of arid and semi-arid regions
of India. Recently, Joshi and Gupta (1973)
reviewed the work done on the ecology of the
arid and semi-arid zones in India bringing forth
the varied asl,ects of the inter-relationship of

PRSP R L A eI rnopatatin

'V'c,gct.auuu and the environment. A vegetauon
map of Rajasthan has also been published
(Gaussen et al., 1972).

Jain (1972) in his “Floral composition of
Rajasthan—A review” gave a brief history of
botanical exploration in Rajasthan, a synopsis
of the floral composition and vegetation, and
a  comprehensive  bibliography.  Recently,
Gupta and Prakash (1975) have edited a book
entitled “Environmental analysis of the Thar
Desert”

desert hac tracted

’]‘110"' f}\q Rairnitbana
4 LiGAL \2 ¥ ivd Llujllutalla UvouviL 11ao ‘ L Ce\ Gu

a lot of attention in recent years is evident
from the number c¢f symposia organised,

The ecological studies of the Rajasthan
desert soils were undertaken by Bharucha
(1960). The vegetation in relation to soil has
been studied by Krishnaswamy and Gupta

(1952), Sarup and Dutt (1954), Ramdeo (1955)
Verma (1964) and Sharma B. M. (1967, 1968).
Air-photo analysis of plant communities 1in

ralatian +n edanhins fnnl'nv-c tha arid onne nf

AV1IALIULIL WU Du“l}lll\, LALVYULO ll..l. R1IIT QA 4LViiv Us
western Rajasthan was described by Gupta
and Abichandani (1968).

The climate of the dry zones and its
influence on the vegetation has been given in
considerable detail by Raheja (1965), Shanbagh
(1958) and Waheed Khan (1959). Meher-
Homji (1977) dealt with the bio-climatic and
vegetational aspects of the arid zones of
India.

Badhwar et al. (1948), Nair (1954),
Bhimaya et al. (1964) and Mulay and Joshi
(1964) gave suggestions on the choice of
species for afforestation of the arid and semi-

arid regions. Provenance trial in relation to
tree introduction in arid lands was undertaken

by Kaul (1965). Puri and Jain (1962 b) dealt
with the botanical aspects of dry zone affore-
station in India, Banerjee (1952), Sen (1962),
Bhimaya and Kaul (1962), Kaul and Ganguli
(1964), Joshi (1973), Seth and Kaul (1973),
Bora (1973), Muthana and Gyan Chand (1973),
Shukla (1973) and Verma (1975) have
discussed about the different aspects of dry
zone afforestation in Rajasthan,

name]y (1) Symposium. on Rajputana Desert

nnnnn 11 nf tha N atinnnl

Nnroa tha (A
LIIU \JU uLicti Ul 1o iNatiuviial

nised by
organised by
Institute of Sciences of India at New Delhi in
1952, proceedings of which have been
published in the Bull. nat. Inst. Sci. India 1,
1952. It has been reviewed by Chapline
(1958), (2) Symposium on Problems of Indian
Arid Zone crganised jointly by the Ministry
of Education, Government of India and
UNESCO in 1964 at the Central Arid Zone
Research Institute, Jodhpur, (3) Symposium
on Natural Resources of Rajasthan sponsored
jointly by the University of Jodhpur and the
University Grants Commission and held at
Jodhpur in 1968, (4) Symposium on Arid Zone
held at Jodhpur in 1968 under the auspices of
21st International Geogzraphic Congress, India
in collaboration with the ICAR and the
Central Arid Zone Research Institute, Jodhpur,
(5) Winter School on the Development of
Rajasthan Desert held at Jodhpur in 1973
and organised by the Indian National Science
Academy in collaboration with the Central
Arid Zone Research Institute, Jodhpur, (6)
Workshop on the Problems of the Deserts in
India organised by the Geological Survey of
India at Jaipur in 1975 and (7) Conference on
Desert Technology held in 1976 at Jodhpur
by the Indian Society of Desert Technology.

Botanical exploration in western Rajasthan
by Botanical Survey of India .

After the reorganisation of the Botanical

Survey of India in 1954, botanical explorations
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were undertaken in some selected localities of
western Rajasthan by the Western Circle,
Poona between the years 1957-19€0, parti-
cularly in the districts of Barmer, Jaisalmer,

Jodhpur and Bikaner. Some collections have

benn mada fraemm Dancgonaoar and p"l]'l l']lstr'l(‘tq
1k lll“u‘/ i1i1vii11 \Jau.sguusax (2224 = - g

also. In 1984 botanical collections from
Jaisalmer and Jodhpur were made by the

Central Circle, Allahabad.

The Arid Zone Circle of the Botanical
Survey of India was set up in 1972 at Jodhpur
for studying the flora of the regions in N. W,
India which are by and large arid or semi-
arid. After its setting up intensive botanical
explorations have been undertaken in the
districts of Barmer, Jaisalmer, Bikaner, Ganga-
nagar, Churu, Pali and Jodhpur, covering
almost the entire district in each case. Botani-
cal explorations in Jalor district have also
been partly completed.

A dbeck-list of plants recorded from
Rajasthan state, based on the available
information, namely published literature and
the collections in the various herbaria in India

is ]‘\@nﬂrr v awacl ing imnortant syvnonvms
N 15 Plvyﬂlcu’ 51V1]l5 llllk)vl Tisrin u) L3SV 2adde

references and distribution. This will form
o precursor to the writing of the flora of
categories :

PROSPECTS OF FUTURE STUDIES

Taking into consideration the pubhshed
literature, Jain (1972) grouped the districts of

western  Rajasthan  under the following
categories
1. Fairly well

explored Jodhpur and Jhun-

jhunu districts.
2. Under explored : Barmer, Jaisalmer,
Bikaner, Sikar and

Churu districts.
Jalor, Pali, Nagaur
and Ganganagar dis-
tricts.

3. Ahlnost unexplored

On the basis of the publications and the
botanical explorations undertaken in recent
years, particularly by the Botanical Survey of
India, the districts in western Rajasthan can
be reclassified as follows :

1 WXr 11 Tl enas
LX 4,

w DPali Daon
o Oanpur,

L ail Mal-

PR, PP |

mer, Jaisalmer,

Bikaner, Ganga- '
nagar and Churu

districts.

2. Fairly well explored Jhunjhunu and Jalor

districts.
Sikar district.
Nagaur district.

3. Under explored :
4. Almost unexplored

Jain (1972) had suggested the undertaking
of monographic works on small families or
genera pertaining to Rajasthan, and has also
emphasised that importance should be given
to genera which are economically important
or are more common. Monographic studies
of this nature have been published only for
the genus Indigofera L. (Nair and Koshy, I.¢.)
and also for the genus Aristida I.. (Kanodia
and Nanda, ULc¢). Recently, however,
revision of the genus Cassia L. in Rajasthan
(V. Singh, in press) and the genus Eragrostis
P. Beauv. in Rajasthan (G. P. Roy, in
press) have been undertaken at the arid
Zone Circle of the Botanical Survey of India,
Jodhpur,

The Rajasthan Canal Project and its likely
impact on the desert ecosystem :

Prior to the construction of the Gang
canal, the construction of which was taken
up due to the ceaseless eflorts of Maharaja
Ganga Qn\n"\ H‘hn rnlar

Ganga Singh of Bikaner state, and
which was formally opened in October, 1927
the entire district of Ganganagar was
a typical desert. The vegetation was scanty
with the tree species poorly represented. It
was thinly populated and little crop was
cultivated. Drinking water was the most

precious commodity. The construction of
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the Gang canal and the other canals which
came into being later, like the Bhakra canal
and the Rajasthan canal system, has resulted
in the transformation of a vast inhospitable
stretch of arid land into a fertile land.
Ganganagar district has now become a
“Granary of Rajasthan” famed for its
agnculﬂural produce and frmts There was

the last fifty years, Premously, except for a
few green tracts in the present tahsils of
Hanumangarh, Suratgarh and Bhadara, no

A Ftnse
Favadiery

Lrsnat newigbal anoanaontn % Vel s

TUITIL cﬂw‘w llL Gﬂllsallﬂs“l d.la’tll\.l
the advent of the Gang canal appreciable
increase in the number of trees and planta-
tions has taken place, particularly along the
banks of the canal. Tha common trees

(L.) Willd. ex Del. subsp. indica (Benth.)
Brenan, Allbizia lebbeck Benth., Dalbergia
sissoo Roxb., Eucalyptus spp., Ficus spp.

etc. Further, a large number of marshy and
aquatic plants and, wherever the soil is
saline, some halophytes are encountered.

There has also been a considerable increase
in the weed flora, New plants from the

hilly areas of Punjab have spread downwards
and have ec{‘a"\lic}\nﬂ

banks of the canal or are found as seasonal
weeds in irrigated areas (Dhillon and
Bhandari, 1974).

A major event which is bound to have a
profound influence on the ecosystem of the
north-western part of the Rajasthan Desert
is the construction of the Rajasthan canal.
Its construction work was started in 1958 and
on completion it will be one of the world’s
largest irrigation projects (Sain, 1976). It is
estimated to cost 4060 million rupees for the
entire project. The canal has its origin in the
Harike Barrage at the confluence of the
rivers Satlej and Beas in the Punjab. Tt runs
as a feeder for 204 km of which 169 km is
in Punjab and Haryana and the rest is in
the Ganganagar district of Rajasthan, The

themeelvec n‘nn_g the
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main canal, when completed, will be 445 km
lcng with 7000 km of distribution system.
Work on the first phase of the project, namely
189 km and 3000
km length of distribution system, has been
completed. The area to be served by this
canal falls mainly in the districts of

lenagth of the main canal
length or the main canal

Ganganagar, Bikaner and Jaisalmer.

canal pro]ect will be over 2 million hectares
of which the cultivable command area will
be 1.3 million hectares (Sain, l.c.; Kapoor &
Rajvanshi, 1977). A vast tract of wasteland
in N, W. Rajasthan will thus be transformed
into a prosperous green belt humming with
economic activity.

undergo a major transformation with the

increased irrigation facilities. The trans-
formation brought about by the Gang canal
in Ganganagar district will be repeated—on
a larger scale. Trees species alien to this
region will be planted extensively. A large
number of plants—particularly the weeds
will be introduced by the canal water from
Punjab. The cultivation of the land also will
result in a tremendous increase in weed flora.
Natural vegetation will be destroyed in the
irrigated area by the farmers and some
characteristic desert plants are hk_elv to get
eliminated from the canal command area,
There is thus a paramount need for
intensive floristic and ecological studies in
and around the canal command area for
understanding the impact of the Rajasthan

Canal on the flora of this region,
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