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ABSTRAGT

The present paper deals with the indigenous vegetation of a part of Chittorgarh district
(submergence and catchment area under Gosunda Irrigation Project) and the major plant
communities in different habitats, including plants frequently occurring in them. A total
number of 276 species belonging to 237 genera and 77 families have been recorded.

INTRODUCTION

A perusal of literature concerning vegeta-
tion of Rajasthan (Jain, 1972 ; Sharma 1980)
revealed that there is no publication on the
flora of Chittorgarh district. The present
work, though confined to a small area of the
district, is significant since after the com-
the Irrigation Project
would be badly effected and the original
flora will disappear.

The Gosunda Irrigation Project has been
proposed on the river Berach near the vil-
lage Appawas, about 14 km from Chittor-
garh on Udaipur road at 352 m above m.s.l.
between 74°-31"-30” east and 24°-49
north (Plate-1). The gross catchment area
up to the dam site is about 4,66,200 hectares.
The catchment is from the two main
rivers, the Berach and Wagon. The river
Berach originates in Udaipur district and
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passes through tectonic, undulating
and hilly tracts in Chittorgarh district.
The length of this river in this dis-
trict is about 87 km and the catch-
ment area is flat and mostly cultivated.
Wagon river originates near Bari Sadri,
flows in a north-easterly direction for about
57 km and joins Berach near Hoda village
in Chittorgarh district. Wagon catchment
is fan-shaped and partly hilly covered with
vegetation. The gross command area un-
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der both main canals and their branches
along both the flanks of Berach rirver would
be about 16,137 hectares. The project shall
involve submergence of 1,973 hectares, of
which about 603 hectares is cultivated
land, 953 hectares shrub and fallow land
and 417 hectares open water. 1
The climate of this area is semi-arid with
an annual rainfall of about 850 mm and
mean maximum annual temperature about
32°C. The soils of the catchment and sub-
mergence area fall under the broad cate-
gories of deep medium black soil, yellowish-
brown soil, greyish-brown alluvial soil and
hilly soils. These soils are normal in ferti-
lity on account of their nitrogenous and
phosphatic contents and an excess of potash.
No waterlodging problem is expected in
the area since water table is at a depth of
12-16 m and drainage is quite gooq. 1
The specimens collected during the bo-
tanical exploration of the area by the
authors are deposited in the herbarium of
Arid Zone Circle, Botanical Survey of

India, Jodhpur (BSJO).
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The floral composition of the catchment
and submergence area as per their habitats
is given below. . .

(1) Hills and hillocks: Various hills
and hillocks belonging to the Aravalli sys-
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formation were noted in the area. The im-
portant locations are: Sarlai, Hoda, Appa-
was, Dhirji-ka-Khera, Nahargarh, Bbadesar,
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stoney, with bare soil as they are under
great biotic and climatic pressure. The
characteristic perennial sPecies, 'of Sulih ex-
posed hills are Acacia leucophnioea (ROXD.)
Willd., Anogeissus pendula Edgew., Bala-
nites aegypriaca (L.) De}., Butea monos-
perma (Lam. Taub., Diospyros moniana
Roxb., etc. In the crevices of rocks where
some moisture accumulates and on the
slopes with better soil forn:xation a ‘meso-
phytic herbaceous flora mainly dominated
by  Urginea indica (Roxb) Kunth or by
some grasses exists. The other common
plants on the exposed hills are: Actiniop-
teris radiata (Sw.) Link, Adiantum Ct.lptl-
lus-veneris L., A. incisum Forsk., Alysza.zr.-
pus monilifer (L) DC., Biophyfym_Sgnﬁftf-
vum (L.) DC,, Blainvillea acmella (L.) Phi-
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consist of Anogeissus pendula Edgew.; the
other common associates are Acacia chun-
dra (Roxb. ex Rottl) Willd., A. leucophloea
MDAl v YXE7211 3 AT o PO AN ar
\I\WaD.) vvilidg., Aegte marmeivs \.LJ.) uorr.,
Butea monosperma (Lam.) Taub., Cassia
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fistula L., Flacourtia indica (Burm. f.
Merr.,, Holoptelea  integrifolia  (Roxb.)
Planch.,, Lannea coromandelica (Houtt.)

Merr., Mimosa rubicaulis Lam., Mitragyna
parvifolia Korth,, Rhus mysurensis Heyne
ex Wt & Arn., Tectona grandis L. f.,
Wrightia tinctoria R. Br., etc. At the.foot
of the hills, the vegetation is highly dis-
turbed and stunted much branched Butea
monosperma (Lam.) Taub. has replaced the
original crop to a great extent. Since the
tree canopy is considerably dense, the shrubs
and undershrubs are very poorly represent-
ed. The notable species are: Barleria prio-
nitis L., Grewia flavescens Juss. and Lanta-
na indica Roxb. The ground cover is fair-
ly dense during the rainy season. The

lipson, Borreria articularis (L £y F. N Will;
B. pusilla (Wall) DC., Cassia pumila Lam.,
Cnf’flnrnmihur pﬂ.f‘illus (Murf.) G. Don, Ety"
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traria acualis (L. f.) Lindau, Enic?stema
hyssopifolia (Willd.) Verd., Euphorbia par-
viflora L., Evolvulus alsinoides (L) L., Glos-
socardia bosvallea (L. £) DC., Heliotropium
marifolium Retz., Hybzmthus enneaspermus
(L) Muell,, Leucas nutans (Roxb.) Spreng.,
Lindenbergia indica (L) Krtze, Oldenlan-
dia corymbosa L., Orthosiphofl pallidus
Royle ex Benth., Oualis corniculata L.,
Phyllanthus fraternus Webster,

P. virgatus
J. C. Forst., Polygala arvensis Wwilld.. Ros-

tellularia quinqueangularis (Koen. ex Roxb.-)
Nees, Tridax procumbens L., Vernonia
i 1 hln’ll‘n()-

cinerea (L) Less. and grasses like Melano
cenchris jacquemontii Jaub. & Spach.,
Oropetium thomaeum (L. f) Trin., Tragus
roxburghji Panig., etc. A high _frequen?zr
of perennial species on these hills are 1t
browsed condition (Plate-1).

The ‘reserve forests’ on the hills main-

common species are: Acanthospermum
hispidum DC., Achyranthes aspera L.
Bidens biternata (Lour.) Merr. & Sherff ex
Sherff, Boerhavia diffusa 1., Cassia pumila
Lam., C. tora L., Desmodium gangeticum
(L) DC., Dipteracanthus patulus (Jacq.)
Nees, Oplismenus compositus (L) P. Beauv,,
Pavonia arabica Hochst. ex Steud., P. zey-
lanica (L.) Cav., Sclerocarpus africanus Jacq.
ex Murr., Trichodesma sedgwickianum

Banerj., Tridax procumbens L., Triumfetta
The notahle ~limh
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idifolia Lam.,
ers in these forests are Ampelocissus latifo-
lia (Vahl) Planch., Asparagus racemosus
Willd., Cayratia trifolia (L.) Domin., Dios-
corea bulbifera L., Rivea hypocrateriformis
Meacr\ Chatevy he alritnda
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have any effect on the zonation of annual
and perennial vegetation (Plate-2).

The characteristic forest of the submerg-
ence and catchment area was noted near
Dhaneshwar Mahadeo temple. In this area
there is a slow running perennial stream fed
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Plate 1 : White line on the hillock indicates the exact location for the construction of Dam on the ri
near Appawas village. The exposed hillock consists Acacia leucophloea (Roxb.) Willd., Anogei . m:m
Balanitss aegyptiaca (L.) Del., eu:.( ) » Anogeissus pendula Edgew.,

by a nearby tank. The characteristic spe-
cies are: Bridelia squamosa (Lam.) Gehrm.,
Ficus virens Ait., Mangifera indica L., Pan-
danus *odoratissimus L. f., Polyalthia longi-
folia (Sonmer) Thw., Syzygium cumini (L.)
Skeels, Tamarindus indica L., Terminalia
arfuna (Roxb. ex DC.) Wt. & Arn. and ex-
tensive climbers like Caesalpinia decapetala
(Roth) Alston and Carissa congesta Wt. Per-
haps these species were planted long ago
and now they form a sort of forest near the
temple.

(2) Tectonic and undulating plains:
The area falling outside the range of the
hills and cultivated land is tectonic and un-
dulating having a thin layer of soil. It pre-
sents a very characteristic dry deciduous

scrub vegetation containing sparse and dis-
continuous tree layer with plenty of vacant
space between them. The most common
tree species are: Acacia chundra (Roxb.)
Willd., A..leucophloea (Roxb.) Willd.,. 4.
nilotica (L.) Del., Diospyros montana Roxb.,
Madhuca longifolia (Koenig) Mac Bride var.
latifolia (Roxb.) Cheval.,, Phoenix sylvestris
(L.) Roxb., Prosopis cineraria (L.) Druce, etc.
It is interesting to note that the progressive
regeneration of most .of the trees, both by
seeds and coppice, is negligible due to great
biotic pressure. (Plate-3). The following
formations were noted at different places:

(i) Acacia leucophloea - Butea monosper-
ma - Phoenix sylvestris.
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Plate 2: Mixed dry deciduous forest on the hills near Dhaneshwar Mahadev temple, dominated by An;pi:m
f the hills Acacia loea (Roxb.) Willd., Butea monosperma (Lam.) Taub., Phoenix
bendula Edgew. At the foot o uﬁ%m Nols) Wiikds sperma

(ii) Phoenix sylvestris - Acacia leucophlo-

ea.

(iii) Acacia milotica- A. leucophloea.

At certain places, particularly in some-
what Jow-lands, pure communities of Aca-
cia milotica (L) Del. and Phoenix sylves-
tris (L) Roxb. were also noted. In the
Protected forests, maintained by the forest
department, Acacia chundra (Roxb.) Willd.,
: leucophloea (Roxh.) willd., A. mnilo-
fica (L) Del, Anmogeissus pendula Ed-
BeW., Bauliinia racemosa lLam., Bulea
Monosperma (Lam.) Taub., etc. grow in the
Same association. The exotic weed Panh‘e-
mum hysterophorus L. is commonly met in
the protected forests.

7

The tectonic plains are quite favourable
for shrubs and undershrubs which form a
comparatively dense layer in this area (Plate-
3. The most common shrubs growing in
clumps with trees and in vacant spaces are:
Abutilon indicum (L) Sweet, Adhatoda
zeylanica Medic,, Annona squamosa L.,
Calotropis procera (Ait) R. Br., Capparis
sepiaria L., Clerodendrum phlomidis L. f.,
Dichrostachys cinerea (L) Wt. & Arn.,
Grewia flavescens Juss.,, Kirganelia reticula-
ta Baill., Lantana camara L., L. indica
Roxb., Leptadenia pyrotechnica (Forsk.)
Decne., Mimosa hamata Willd.,, Opuntia
elatior Mill,, Solanum incanum 1. and
Ziziphus nummularia (Burm. f) Wt &
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Plate 3 : Ravines along the river Beach near Sagwaria village showing the characteristic vegetation consisting
mainly of Butea monosperma (L.am.) Taub, and Phoenix sylvestris (L.) Roxb.

Arn. which is very gregarious at certain
places. Besides there, browsed stunted plants
of Anogeissus pendula Edgew. and Balan-
ites aegyptiaca (L.) Del. are also abundant.

A large number of undershrubs are also
met within the plains; the mcst common
ones are: Hibiscus caesius Garcke, H. ovali-
folius (Forsk.) Vahl, Melhania futteyporen-
sis Munro ex Mast., Pupalia lappacea (L.)
Juss., Sida ovata Forsk., Triumfetta rotun-
difol:a Lam.. Xanthium Strumarium L.,
etc. There are no epiphytes in this area;
however, some climbers like Cayratia tri-
folia (L.) Domin, Dioscorea bulbifera L.,
Gloriosa superba L., Holostemma annulare
(Roxb.)” K. Schum., Ipomoea obscura (L.)
Ker-Gawl., Leptadenia reticulata (Retz) Wt

& Arn., Marsdenia tenacissima (Roxb.)
Moon, Momordica dioica Roxb., Pergularia
daemia (Forsk.) Chiov., Rhynchosia minima
(I.) DC., Rivea hypocrateriformis (Desv.)
Choisy, Wattakaka volubilis (L. f) Stapf,
etc. giow among the shrubs and bushes.
A large number of annuals and perenni-
als ranging from psammophytic and semi-
xerophytic to aquatic and amphibious herbs
or herbaceous climbers are encountered in
the plains which give glorious appearance
during the rainy season. The life cycle of
most of these herbs comes to a close before
winter sets in. The common ephemeral
herbs are: Acalypha ciliata Forsk., Aerva
lanata (L) Juss., Ageratum conyzoides L.,
Alysicarpus monilifer (L) DC., Amaran-
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thus spinosus L., A. tricolor L., A. viridis
L., Andrographis echioides Nees, Anisome-
les indica (L) Ktze., Argemone mexicana
L., Aristolochia bracteolata Lam., Blumea
obliqua (L.) Druce, Boerhavia diffusa L.,
Borreria articularis (L. £) F. N. Will,, Car-
diospermum halicacabum L., Cassia pu-
mila Lam., C. tora L., Cleome viscosa L.,
Commelina benghalensis L., Convolvulus
microphyllus Sieb. ex Spreng., Corchorus
olitorius L., C. trilocularis L., Crotalaria
medicaginea Lam., Cucumis melo L. var
culta Kurz, Cyperus niveus Retz., Echinops
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Iseilema laxum Hack., Setaria tomentosa
(Roxb.) Kunth, Sporobolus diander (Retz.)
P. Beauv., eic. The grasses of the second
category grow in the open tectonic plains.
They are mzstly palatable and comparative-
ly shorter or almost prostrate. The com-
mon ones are: Aristida adscensionis L.,
Brachiaria ramosa (L.) Stapf, Cenchrus seti-
gerus Vahl, Cynodon dactylon (L.) Pers.,
Dactyloctenium aegyptium (L.) P. Beauv.,
D. aristatum Link, Melanocenchris jacque-
moniii Jaub. & Spach., Oropetium thomae-
um (L. ) Trin., Tragus roxburghii Panig.,

echinaius Roxb., Elytraria acaulis (L. )
] Orteg., E
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Lindau, Euphorbia geni i
hirta L. E. thymifolia L., Glossccardia
bosvallea (L. £) DC., Goniogyna hirla
(Willd) Ali, Indigofera cordifolia Heyne
ex Roth, I. lnifolia (L.) Retz., I. linnae:
Ali, I. tinctoria L., I. tirta L. f., Leucas ce-
phalotes (Roth) Spreng., Malvastru.m coro-
mondelianum (L..) Garcke, Martyn:c'z annua
L., Ocimum americanum L., Oxalis corni-
Culata L., Polygala arvensis Willd., P.

optera DC., Salvia aegypliaca L., Solanum
surattense Burm. f., Tephrosia purpurea
(L) Pers., Trianthema portulacasirum L.,
Tribulus terrestris L., Vicoa indica (L) DC.,
and several grasses which fall under two
i The orasses of the first
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categcry are tall and can be seen in the
protected forests in the tectonic plains. .The
common species are: Alloteropsis cimic.na
(L) Stapf, Bothriochloa pertusa (L.) Camus,
Cenchrus ciliaris L., Chloris virgata Sw.,
Ch’)’sopogon fulvus (Spreng.) Chiov., Des-
mostachya bipinnata (L.) Stapf, Dichan-

thium annulatum (Forsk.) Stapf, Digitaria

adscenden. (LI T & Dinebra
cenacens . D, X &) 25038 N

retroflexq (Vahl) Panz., Eleusine indica (L.)
Gaertn., Eragrostiella bifaria (Vahl) Bor,
Eragrostis ciliaris (L) R. Br,, E. diarrhena
(SChUlt-) Steud., E. japonica (Thunb.) Trin,,
E. tremul, Hochst. ex Steud., Eremopogon
foveolatys (Del.) Stapf, Heteropogon con-
tortus (L) P. Beauv. ex Roem. & Schult,,

R x-883§

Tripogon jacqueiontii Stapf, etc. Ipomoca
eriocarpa R. Br. and I. pesiigridis L. are the
common weeds among the grasses. In the
ravines along the rivers and their tributar-
ies Butea moncsperma (Lam.) Taub., Phoe-
nix sylvestris (L) Roxb. and Vitex negundo
L. are more common,

Datura innoxia Mill.,, Pedalium murex
L., Physalis peruviana 1. and Ricinus
communis L. are common near habitations.
Setaria  pallide-fusca (Schum.) Stapf ex
Hubb. and S. tomentosa (Roxb.) Kunth are
common during rainy season among the
fences made along the houses. In the dry-
ing ponds along the roads Heliotropium
ovalifolium Forsk. and Hygrophila auricu-

Heine are abundant, while
Panicum antidotale Retz. is met with in
wastelands near the ponds.

(3) Aquatic anad marshland hnabiia’s:
The area maintains variable habitats for
the growth of aquatic and marshland plants.
The rivers like Wagon and Berach and
their tributaries are characterised by their
rocky bottom and banks and, hence, the
hydrophytes grow only where considerable
amount of sand accumulates. Crinum de-
fixum Ker-Gawl. is the main hydrophyte
growing in rocky ground in the rivers. The
artificial tanks, which are used for irriga-
tion, are under great biotic pressure and
maintain a very sparse vegetation. How-
ever, the natural deep water tanks, ponds,
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low-lying areas, etc. present a variable em-
porium for many aquatic and amphibious
plants, pamcularly m Bhadesar tehsil area.
The comm

are: Altemanthem sessthis (L) DC., Am-
mannia baccifera L., Bacopa monnieri 1.
Pennell, Colocasia esculenta (L.) Schott, Cy-
perus difformis L., C. iriga L., C.
Vahl,

nutanc
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C. pangorei Rottb.,, C. pygmaeus

Rottb., Dentella repens (L.) Forst., Echi-
nochloa colonum (L) Link, E. crusgalli
{r D | P Forlintar AlL. (T A\ TIooel
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Eleocharis dulcis (Burm. f.) Henschel, Fim-
bristylis complanata (Retz.) Link, F. dicho-
toma (L.) Vahl, F. ovata (Burm.: f) Kern,
Hemiadelphis  polysperma (Roxb.) Nees,
Hydrilla verticillata (L. f.) Royle, Ipomoea
aquatica Forsk.,, Mimulus strictus Benth.,
Monochoria hastata (L.) Solms, Najas minor
All,, Nymphaea nouchali Burm. ., N. pub-
escens Willd, Nymphoides cristatum
(Roxb.) Krze., Paspalidium flavidum (Retz.)
A. Camus, Paspalum paspaloides (Michaux)
Schribner, Phyla nodiflora (L) Greene,
Polygonum glabrum Willd.,, Potamogeton
pectinatus L., Pycreus ﬂamdm (Retz)) T.
KOyama Sczrpus supmus L, Tmpa bzspm-
osa Roxb., Typha angustata Bory & Chaub.,

Vallzsnerza spiralis L., Vetiveria zzzamowles
(T.) Nash ete, Tl\nn cnprn
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ent associations.
Some species form pure stands like Colo-
casia esculenta (L.) Schott, Pandanus odo-

tscoramrie 1 £ and AANnrrnnlsnnen e
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(L) Solms. The paucity of aquatic species
may be due to the rocky bottom and wide
amphtude of water level in reservoirs. Pho—

y PV

c:nzx OyLUEOLT'Lfb (.L.l) I\U)&b, 1rupcnua CVL'ln'
drica (L. P. Beauv. and Hemarthria com-
pressa (L. £) R. Br. are common in low-
lying areas (Plate-).

(4) Crops and weeds: Two main crops

viz. Rabi and Khariff are grown on com-
mercial scale. The orincinal Khariff crops

Loactstror
nasiava
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are Maize, Jowhr, Cotton, Pulses, Ground
nut and Sugarcane. Rabi crops include

Wheat, Barley, Gram, Oil seeds, Methi,
Ulsi, Dhania and Opium. In Rabi crops,
during the winter season, the common
we Anagallis arvensis As

delus tenuifolius Cav., Chenopodium album
L., Euphorbia dracunculoides Lam., Fuma-
ria indica (Haussk.) Pugsley, Lathyrus aph-

Tphuimm sativum 1, Mprhragn
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aca L.
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pOZymorpha L., Melilotus alba Medlk., M.
indicus L., Spergula arvensis L., Vicia hir-
suta (L.) S. F. Gray, etc. During the rainy

O Lomnabhndisiszn smurale T (T hanmmols_
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na forskalaei Vahl Corchorus olitorius L.,
C. trilocularis L., Cyanotis cristaia (L.) D.
Don, Cyperus rotundus L., C. triceps
(Rottb.) Endl., Digera muricata (L.) Mart.,
Launaea procumbens (Roxb.) Ramayya
and Rajagopal, Murdannia nudiflora (L.)
Brenan, Phyllanthus maderaspatensis L.,
Rostellularia prostrata (Cl) Majumdar, R.
quinqueangularis (Koen. ex Roxb.) Nees,
Solanum nigrum L., Trianthema portulacas-
trum L., Tribulus terresiris L., Vicoa indica
(L) DC. and the species growing in the
nearby wastelands compete with the Khariff
crops as weed.

(5) Plantations: On the boundaries of
the fields Euphorbia neriifolia L., E. nivulia
Buch.-Ham., Jatropha curcas L., etc. have

Tha climhare ornwing in +

hoan nlantad l\
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tectonliJc plains are comparatively more ab-
undant along the boundaries of the fields
eg: Basella alba L., Blastania garcini (L.)
\JUgll 3 Ctuunu Lclnau:a ,LJ CU(«DLIL&“ SIullrdD
(L.) Voigt, Luffa acutangula Roxb., Mukia
maderaspatana (L.) Roem., Pueraria tuber-
osa DC., Trichosanthes bracteata (Lam.)
Voigt and T cucumerina L.

Ailanthus excelsa Roxb., Albizia lebbeck
(L.) Benth., Azadiracta indica Juss., Dal-
bergia sissoo Roxb., Ficus benghalensis L.,
F. religiosa L., Holoptelea integrifolia
(Roxb.) Planch., Mangifera indica L.,
Tamarindus indica L. Ziziphus mauritiana
Lam., etc. are usually planted as avenue

trees, particularly along the roads.
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Plate 4: Lowlands near Dhirji-ka-khera village, with Phoenix o lvestris (L.) Roxb. and Luparata cilindvica (L.) P. Beauv.

CONCLUSIONS
The floristic composition of the catch-
ment and submergence area suggests semi-
arid climate due to the presence of abund-
ant ground cover during rainy season, mix-

ed deciduous forests, distantly scattered
deciduous trees and comparatively dense
growth of xerophytic shrubs in the tectonic
and undulating plains. The floristic ana-
lysis of the flora is as under:

Dioopiotsost Do ol il No. Lo o B
?lmiliu 61 79.2 14 18.2 2 2.6 77
Genera 179  75.53 56  23.63 2 084 237
Species 200 725 73 264 $ 11 276

The- floristic analysis shows that mono-
Cots (73 species) are poorly represented in
the area, and among the dicots, Polypetalae
18 more abundant (go species) in compari-

son to Gamopetalae (77 species) and Mono-
chlamydeae (33 species). A comparative
study of the vegetation of this area with
the rest of the district revealed that it is
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almost similar due to identical topography,
soil, geology, seapage, silting, physio-che-
mical properties of water, substratum, cli-
mate and biotic factors, There are no en-
dangered, vulnerable, threatened and

endemic taxa in this area.
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