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A B S T R A C T  

This paper is an ecological account of the plant communities and habitats observed in the coastal 
areas of Saurashtra from Jafarabad to Bhavnagar between 20°52': 21'45' and 71'25': 72'12'; ecological 
aspects are presented on an ecosystem basis. Plant communities grouped under ecosystems and 
analyses of soils are described to study soil features in relation to vegetation. A list of the coastal plants 
is prepared to record their distribution. 

GENERAL DESCRIPTION OF THE AREA 

Physical features of the Saurashtra coast have 
been described by Rao et a!. (1g64b). The coastal 
'belt from ~afarabad to Bhavnagar ' is about I 92 km 
long an4 lies between 20'52' : 2 I '45' and 7 I "25' : 
72'12'. This region presents a succession of rock 
cliffs of moderate height sometimes hollowed by 
the sea ipto caverns. Occasionally, the rocky fore. 
shore is intercepted by muddy shore lined by man- 
groves. The coast line from Jafarabad to Bhav- 
nagar has been studied with special reference to 
Jafarabad, Victor Albert Port, Mahuva, Talaja, 
Gopnath, Gogha and Bhavnagar and their environs. 
Jafarabad is a sea port situated at  20'52' : 71'25' 
on a creek about 1.6 km distant from the Arabian 
Sea. The coast line is made up of rocky cliffs with 
sandy beaches of very limited extension. Mahuva 
lies at 2 I '5' : 7 1 '40' on the west bank of the river 
Malan. About 3 km from the town is the port. 
Rocky cliffs and a sandy foreshore are the prevail- 
ing habitats in this area. Another port is Victor 
Albert Port which is approachable from the village 
Dungar, situated at a distance of about zo km from 
Mahuva. The coast line here is partly rocky and 
partly sandy, with salt marsh towards the interior. 
Talaja which lies at 2r022' : 72'04' is 5 o k k  south 
of Bhavnagar. Here the coast line is mostly rocky. 
Gopnath is situated on the sea shore at a distance of 
about 20 km from Talaja. The coaq line is made 
up of conglomerate rock and the erosion by sea 
is severe. Gogha is situated at 21 "41' : 72'1 7' on 
-the Gulf of Cambay. Towards the north of this 
village i s  a black salt marsh, extending to the 
Bhavnagar creek and along the south lies another 
salt marsh. The coast line is muddy, sheltering 
mangrove thickets and inland salt marshes. Bhav- 
eagar town and port on the Gulf of Cambay i8 

situated at 2x045' : 72'12'. The coast line is similar 
to Gogha lined by mangroves and salt marshes. 
Saline flats arc often seen near the sea coast. 

CLIMATE 

On this coast line the average annual rainfall is 
59 cm, but at Jafarabad it is 106 cm. The rainfall 
iiata for Jafarabad, Mahuva, Talaja and Gogha 
and the meteorological data for Bhavnagar based on 
observation for 50 years (I 89 r -I  940) is ' given else- 
where (Ran et al. 1965). It' will be seen from this 
table that the rainfall is during, the south-west 
monsoon from June to September followed by a long 
dry spell. The temperature remains high almost 
throughout the year. This type of climate may be 
described as semi-arid type. 

GEOLOGY AND SOIL 

Deccan traps consisting of basalts and dolerites 
and also felstones, trachytes, trachy-felsites, diorites, 
obsidians, pitchstones, granophyre, trachylyte and 
palagonite rock are exposed at Bhavnagar and 
extend up to 'ralaja and Mahuva. Gaj Beds con- 
sisting of limonitic limestone, sandstone, grit, con- 
glomerate, yellowish clays and marls are exposed 
all along this 'coast as a narrow strip. Laterites are 
found between the Deccan trap and Gaj beds in 
many localities in this coastal area. Alluvium 
occurs in the vicinity of the river deltas and wind 
blown sands in localised patches near Jafarabad, 
Victor Albert Port and Mahuva. 

T h e  coast line at Bhavnagar and Gogha consists 
of muddy tidal flats sheltering the mangrove thit- 
kets with occasional interruption by rocky cliffs. At 
Talaja, Gopnath, Mahuva, Victor Albert Port and 
Jafarabad the frequency of muddy tidil fiats gene 
rally decreases but the rocky outcrop with .thin 
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layer of sand or hi1 in the crevices is prevalent. 
Low-lying rock in some locations is covered by wind 
blown sand ,giving rise to3 sand humps. The rocky 
foreshore is followed by bteritic soil in which mil- 
lets and ground-nuts are cultivated (Table I). 

METHODS 

This account is based on the data collected dur- 
ing;/four visits in different seasons of 196244. 

Tours were undertaken in the months of Sep- 
tember/October 1962, March/April 1963,. January/ 
February 1964 and SeptemberjOctober 1964. The 
data for the floristic composition were collected by 
means of a series of contiguous belt transectsl 
square metre quadrats running at right angles 
across a typical segment of the coast over the marsh 
or cliff or sandy strand/dune habitats. The belts 
were SO m apart and varied f;om 10 to zoom in 
leogth depending on the features to be studied. 
The results are tabulated only for cover data which 
is estimated following Braun-Blanquet (1932) in part 
(Rao et at. 19641)) and sketched in scale on cards 10 

dm square. Other methods (Rao et at. 1964a) were 
adapted for describing plant communities grouped 
under ecosystems. 

Soil samples were collected from different eco- 
systems in this coastal area and analysed in the 
laboratory for their characteristics to study rela- 
tionships, if any, between vegetation and soil fea-, 
tures with a view to build up the spectrum of soil 
types and corresponding vegetation in coastal habi- 
tats. (Rao & Shanware, 1967). 

VIJGETATION AND SOIL 

Based, upon the vegetation, edaphic features and 
other habitat factors the following ecosystems in 
'this coastal area have been recognized : I. Strand ; 
II. s d t  marsh : 111. Senii arid coastal plain. 

I. Strsnd Ecosysl;ear 
The strand vegetation is directly affected by the 

presence of sea. The vegetal cover is studied under 
the three topographic zones: (I) Sandy strand/ 
Duno;stxand; (2) .Rocky strand and (3) Rocky or 
&Bff 

I .  Sandy strand/Ddnis.strand ;. Thia habitat does 
not cover' extensive areas crll along the shore line. 
It is often brokea by rocky'clif& or muddy shores. 
The f6llowing plant tommunities are recognised: 
Zpomea pes:c&prae, Sesuvium portzc~ustrum, :Psi- 
'lostachy$. $&ea and Calotropis pocera cornmu- 
nitieb 

The pioneer colonist on a bare sandy shore is 
Ipomoea pes-caprae community. It forms extensive 
patches and often grows in pure stands, thereby 
protecting the underlying sand from wind and 
waves. Next to this community is Sesuvium pol- 
tuhcastrum : though scattered, it is conspicuous by 
its vigorous growth and fleshy green parts. Its 
abundance was noticed at Gbpnath and Victor 
Albert Port. Sometimes, it is found growing in 
candy-saline areas also where its chief associates are 
Aeluropus lagopoides and Sporobolus sp. Another 
significant community in dunestrand habitat, espe- 
cially on sandy humps is Psilostachys sericea. This 
apparently endemic herb on sea shore sand is locat- 
ed at several places along the sea coast in Southern 
Saurashtra, It occurs in groups of twos and three4 
or rarely scattered in a limited space. Its other 
associates are Launaea sarmentosa and Borreria 
articularis. Another type of community often 
seen in this facet is Calotropis procera. I t  grows 
on the iea sand towards the landward side and is 
found in groups usually forming pure stands. 

The soil is sandy. The pH of soil saniples hdi- 
cares moderate alkalinity. Organic contents are 
very low (O.O~-O.I~%). The contents of total dis- 
solved solids and sodium chloride indicate that the 
habitat is not under the direct influence of. sea 
water. The soils are highly calcareous (14.30- 
33.06% CaCO,) (Table 11). 

2. Rocky sandy : It is composed of a thick rocky 
substratum with a thin mantle of sea sand of vary- 
ing depth. , This habitat is more or less commonl 
all along the coastal line. Depending on the depth 
of the sea sand deposition, the vegetal cover is com- 
posed of mixed population of interesting plant 
communities. The following arc the main plant 
communities recognized : Tephrosia pur#mea, Jat- 
ropha gossypifolia, Sericostoma pauciflorum w d  
other mixed communities. 

Tephrosia purpurea forms an extensive belt all 
along the rocky strand habitat. The bushes are 
low and form good vegetal cover for a long distance. 
It is often found in association with Trichodesm 
indicum and Pavonk zeylanica. Jatropha gossy. 
pifolia is the next best widely spread plant com- 
m~ni ty  in this belt 'forms extensive stahds and low 
bushy thickets. This introduced plhnc appears to 
be fast spreading all along tlie Indian shores. The 
next eommun'iy is that of Sericostoma 'paucijEora. 
I t  occurs sporadically at ' Mahuva and Gopnath 
shores, and rarely seen near Bhavnagat coast. 
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TABLE I : Sununaly of Tofigrajhic conditions in the Coastal belt from JcZfarabad to Bhavnagar - 
Units Topographic Landforms Topographic facets Vegetation 

zones 

1. Shore A. Foreshore 1. Sandy beaches Ipomoea pcs-caprs (L.) Sweet 
Scsuvium portulacastrum L. 

B. Circum 
Foreshore :Marsh 2. Saline muddy flats Avicsnnia marina var, acutissima Stapf & Mold. 

Salicornia brachiafa Roxb. 
Suacda nudzpora Moq. 

3. Saline sandy flats Acluropus lagopoides (L.) Trin ex Thw. 
Atriplsx stocksii Boiss. 

4. Salt pans Cressa crctica L. 

: C i p  5. Rocky sandy Linhnbcrgia indua (L.) 0. Ktze. 
Kickxia ramosissima (Wall.) Janchar 
Polycargacta spicata Wt. & Am. 
Portulaca quadrifida L. 

2. SanSDunes 6. Foredune 6. Seaward slepe Psilostachy seruea (Koen. ex Roxb.) Hook. f. 
Bmreria articularis (L. 6) F. N. Will. 

7. Crest 

8. Heel 

D. Backdune 9. Crest 

10. Landward slope 

11. Heel 

12. Swale 

T ephrosla burpurea Pers. 
Echinobs cchinatur DC. 
Pulicaria angurtfolia DC. 
Aerva lanata Juss. 

Ipomoca pcs-taflac (L.) Sweet 

Acrva lanata Juss. 
Cdotropis procera R. Br. 

Jatrojha gossypifolia L. 
Euphorbia bombaicnsis Sant. 
Borrcria articularis L. f.) F. N. Will. 
Rostcllularia procum 6 ens (L.) Neea 
Lcpidaggthis trincwis Wall. ex Nees 
Scricostoma pwif1orum Stocks 
Enicostsma hyssopifolium (Willd.) Verd. 

Striga g~sneroidcs (Willd.) Vatke 
S. lufca Lour. 
Psdalium murcx L. 
Vcrnonia cinerea Less. 

Tribdus terrestris L. 
Corchorus depressus (L.) Stocks 
AEysicarpw longifolius (Rottl.) Wt. & Am. 
Tausrnisra nmc~ofolia L. 
Flavcria australasica Hook. 
Trichodasma indicum (L.) Lehm. 

Sh& &@on 13. Interdunal 'Talav' C$$cfus angorei Rottb. 
Circum arcan ~ a m b r i r ~ ~ i s  dichotoma (L.) Vahl 

Chloris virgata Sw. 
Qnodon dactylon Pen. 

3. Inland p k  Flat Board Inner : Hyphacnc indua Becc. 
(facing dunes or sandy bar) Commiphora wightii (Am.) Bhandari 

Maytenus cmarginata (Willd.) Ding-Hou 

Middle Euphorbia nivulia Buch.-Ham. 

Outer Solanurn awndo Mattei 
Ficus sp. 
Barlcria PrioMtir L. 
Solanurn mrattensd Burm. f. 
Etmlui(1w alrinoides Wall. 
Tragia involucrata L. 
Clitoria t smeka L. 
AwGDCIa smsgal WiUd. 
A, nilotica (L.) Dcl. 



w .  
Soil Mcdlaniul oompoaition 

Iacscion z$i$ Vegetation awer Soil dour Clay Silt Pine Caarsc Soil pH Organic T.S.S. NaCl CaCOs 
PP an ./o ./o "g M w e  matter 

% % % %  
706 -th u u ~ t  0-5 Miiodcommunityof Light brown 32.60 13.80 42.90 10.70 Sandy clay 7.8 2.14 0.060 0.007 3695 . . - v e g d  wver - 

707 V&W Albta Port 0-10 PsiIosi%&z wicea Light brown 5.60 1.80 58.64 33.96 Sand 8.0 0.19 0.0275 0.007 33.06 8 - 
706 -do- 0-10 Salt mzrsh Black 17.75 17.50 58.33 6.42 Sandy loam 8.5 1.49 2.6850 1.029 14.88 1 
109 -da- 0-10 Mued community p r k  grey 22.45 40.50 29.84 7.21 Loam 8.6 3.57 0.9900 0.284 23.72 $ 

of vegetal cover 

- 710 J-bad coast Q-4 Salt marsh Light brown 13.05 47.55 30.06 9.Y L11- 8.6 2.59 0.3075 0.0149 I524 $ 
711 Jafarabad a?ast profile 0-15 H- indiur Ligp grey 8.60 6.70 80.94 3.76 Loamy sand 8.5 0.68 0.1850 0.007 37.69 P 
- 

712 do- 1545 -do- -do- 1.15 7.30 87.17 4.38 Sand 7.8 0.13 0.0850 0.007 3536 3 
-. . 

'115 -da- 45-75 d0-k -do- 7.05 6.20 82.95 3.80 Loamy sand 8.2 0.51 0.1000 0.001 S.5) 4 
714 -do- 75-105 -do- -do- 7 9  4.10 84.66 3.74 Loamy sand 8.1' 0.64 0.0900 OMH)? 3627 8 
7<5 Adahuva Port 0-10 Sandy stRndvegeta- -do- 4.60 135 61.79 32.26 Sand 8.2 0.03 0.1300 Om7 1430 8 

tion 5 

716 Bh.-y-a 0-10 Saline Flat Black 14.00 61.85 23.82 0.33 Silt loam 7.7 5.59 3.4950 1- 12.79 
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fnfrequently it is associated with Rastellularia pro- 
cumbens or Lepidagathis trinervis. Heylandia late- 
brosa, Taverniera cuneifolia, Convolvulus glorneratus, 
Polygala erioptera, Striga orobanchoides and Eleu- 
sine aegyptiaca are the other herbaceous members 
noticed in this habitat. They form a 'mi&d group' 
and at no time constitute a major component of 
the habitat. 

The soil is sandy clay to loamy. p H  values ex- 
hibit mild to moderate alkalinity. Organic con- 
tents range between 2. I 4-3.57 % which is consider- 
ably high. Values of total dissolved solids and 
sodium chloride indicate that at Gopnath coast, 
the soil is not under the direct influence of the sea 
water but at Victor Albert Port it is directly under 
the influence oi sea water. The calcium carbonate 
content of the soils of this habitat is high (23.72- 
36.95%) (Table TI). 

3. Rocky or cliff: This habitat is exposed due 
to the influence of tidal waves. Often they are 
beaten by huge tides and form an important facet 
of the coastal area. Due to constant wave action, 
the solid rocks are broken, and especially along the 
sea facing rocks, crannies or pot holes with slight 
accumulation of sea sands are developed. The 
vegetal cover of the cliff is sparcely distributed. The 
interesting planrs noticed here are Polycarpaea spi- 
cata, kickxia ramosissima, Lindenbergia urticac- 
foliq Enicostemn hyss@i~olium, Portulaca quadri- 
fida, Tridax procumbens and Pulicaria angustifolia. 
These form a mixed community and do not exhibit 
zonal distribution. Scattered all along exposed 
rocks, certain species like Polycarpzea spicata and 
Enicostema hyssopifolium, develop succulent parts 
as an adaptive feature. A point of distributional 
interest is the further extension of Polycarpaea spi- 
cata towards Victol Albert Port shore. Its presence 
in other stations in Saurashtra has been reported 
(Rao et a!. 1g64a, b) ; however, beyond Victor 
Albert port this species has not been noticed so far 
except for its occurrence in Krusadi group of islands 
(Rao et al. 1963). 

II. Salt Marsb 
The salt marsh is chiefly composed of mangroves 

growing on low lving muddy shores and sandy saline 
areas under the Llfluence of tides. The main feature 
of salt marsh vegetation is zonation. Mangroves 
form a distinct belt, followkd by sandy saline areas 
and salt pans. Mangrove belt : Fringed along the 
low muddy shores, mangroves chiefly represented by 

Avieennia marina community dominate parts of 
shores at Bhavnagar, Gopnath, Mahuva and Talaja. 
The following communities are recognised : Avicen- 
nia marina var. acutissim and Salicornia brachiata. 
Along the sea facing low lying shore the v e g e t ~  
tiori is composed of thickets of +Avicennia closely 
followed by Salicornia brachiata. Towards land- 
ward side the soil is less sandy and saline. The 
following communities are recognised : Aeluropus 
lagopoides, Atriplex stocksii, Cenchrus biflorus and 
Cressa cretica. 

Aeluropus lagopoides community: I t  is abun- 
dant on saline areas and its chief associates are 
Sesuviurn portulacastrum and SporoboE~rs sp. It 
is a widely spread community in parts of Saurash- 
tra coast.. 

Atriplex stocksii community: It is found scat- 
tered along saline areas adjoining the mangrove 
zone. Often forming a pure stand or found be- 
hind a pioneer zone of Aeluropus Eagopoides. 

Cenchrus bifiorus community : Along moist sandy 
coastal situations, it is abundant and forms the 
chief component of swards. 

Cressa cretica community: It is found in local 
spots or areas where total salinity is high and offen 
forms a pure stand. 

SALINE FLATS 

This habitat forms extensive plain .belts, often 
under the influence of tides. Suatlda nudipwa 
community is found growing in this zone. It has a 
prostrate growth form and forms scattered 'patches 
i n  the area surveyed. Fringing the marginal area8 
of the salt pan are communities of Clerodendmm 
phlomoides, Eragrostis pilosa, Sporobolus virginicus 
and T y  l ~ . p  hora indica. 

The -soils are sandy loam, loam and silt loam with 
mild to moderate alkalinity as indicated by their 
pH values. The organic matter contents are much' 
higher than the soils from other habitats (1.493. 
59%). Dissolved solids and sodium ,chloride con- 
tents are very high as a result of direct influence 
of the sea except in sample no. 710 where the values 
are moderate. All the soils are moderately calcare- 
ous (12.7prg.zk"/o CaCO,) (Table a). 
111. SelUi-Anid Coabtal Plain 

The chief components of the flora of this area 
include the foIlowing plant communities: Euphor- 
bia nivulia, Maytenus emmginata, Commtphora 
wightii, Solanurn orundo and Hyphaene in* 
commurlitvtv 
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Euplzorbia nivulia community : Its occurrence is 
not so extensive as found in the coastal belts of 
arid zones of Saurashtra. The thickets shelter clim- 
bers and shade tolerant plants, often protecting 
them from browsing animals. 

Maytenus emrginata community: It is the next 
best type of plant community found in this area. 
Sometimes it is found mixed with Prosopis spici- 
gera and forms the important tree community of 
the coastal landscape. It is found scattered and 
often subjected to biotic interference. 

Cornmiphora wightii community: It is stunted 
in stature and malformed ; however, under protec- 
tion, it attains good growth. Its associates are 
Pupalia l a ~ a c e a  and Asparagus gonocladus. 

Solanum arundo community: It is an exotic 
community found spreading fast all along the coast- 
al plain forming bushes of considerable size and 
often in a pure stand. 

Hyphaene indicn community: It is located near 
Jafarabad coastal plain. A good number of plants 
are found growing together. But for this stand this 
community is totally absent all along the coastal 
plain up to Bhavnagar. Evidently it has not spread 
widely as found along the coastal plains of Kodinar, 
Delvada etc. 

The soiIs are sandy to loamy sand in texture with 
mild to moderate alkalinity. Organic matter of the 
profile is low (0.13-0.68%)). The values of totar dis- 
solved solids and sodium chloride show that the 
soil profile is not under direct influence of the sea. 
The soil samples of this profile is calcareous (35.36- 
37.69% CaCO,) (Table 11). 

CONCLUSIONS 

The coast line has been studied at Jafarabad, 
Victor Albert Port, Mahuva, Talaja, Gopnath, 
Gogha, Bhavnagar and their environs. At Bhav- 
nagar and Gogha the coast lines consists of muddy 
tidal flats sheltering the mangrove thickets with 
occasional interruption of rocky cliis. At other 
places the frequency of muddy tidal flats general- 
ly decreases ; but a rocky outcrop with a thin layer 
of sand or soil in the crevices is prevalent. The 
low lying rocks in some locations are covered with 
wind blown sand giving rise to sandy humps. Rocky 
foreshore is immediately followed by lateritic soil 
in which millets and ground-nuts are commonly 
cultivated. To understand the composition and 
structure of marsh, strand/dune and cliff vegeta- 
tion, cover data from the transects are assembled 

graphically. The results show clearly the existence 
of zonation pattern of plant distribution along the 

(SALINII ILCT) - 
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FIG. 1 .  Percentage cover of the Salt Marsh in a belt transect 
over the Salt Marsh profile from the foreshore at Bhavnagar, 
Saurashtra. 

Fro. 2. Percentage cover of the ftrandlDune plants in a belt 
transect over a coastal strip, Mahuva, Saurashtra. 

L 
] NO ZONAL PATTERN INCIPIENT ZONAL PATTERN 1 

R O S T ~ L L U L I R I A  PROCUMEENS 
CLIFF PROFILE 

I ROCKY STRAND P R O ~ L E  

I . . . .  . . . . . .  . . . . . . oa 
METERS 

FIG. 3. Percentage cover of the cliff vegetation in a belt transect 
over the clX/rocky strand profile over the coastal strip at 
Jafarabad, Saurashtra. 

cpastal marsh vegetation (Fig. I). Similarly the 
zonation pattern 'is visible along strandldune habit- 



at (Fig. 2). However along the cliff and also to 
some extent on the rocky strand habitat the plant 
communities do not show zonal pattern in the dis- 
tribution of plants (Fig. 3). 

LIST OF COASTAL PLANTS 

CARYOPHYLLACEAE 

Polycarpaea spicata Wt. & Arn. 
Victor Albert Port. Rao 21 7 1. 

PORTULACACEAE 

Portulaca quadrifida L. 
Gopnath, Victor Albert Port. Rao 2177, 2214. 

POLY GALACEAE 

Polygala erioptera DC. 
Gopnath. Rao 2099. 

MALVACEAE 

Pavonia zeylaaica (L.) Cav. 
Gopnath. Rao 2103, 2120. 

Sida cordifolia L. 
Ja farabad. Rao 222 I .  

S. multicadie Cav. 
Gopnath. - Rao 2126. 

TILIACEAE 

Corchorus depressus (L.) Stocks 
Gopnath. Rao 2234. 

C. trilocalarie L. 
Gopnath. Rao 2108. 

BURSERACEAE 

Commiphora wightii (Arn.) Bhandari 
Gopnath, Jafarahad. Rao 2087, 2835. 

CELASTRACEAE 

Maytenus emarginata (Willd.) Ding-Hou 
Gopnath. Rao 2129. 

LEGU~~INOSAE 

Acacia nilotica (L.) Del. 
Gopnath, Victor Albert Port. Rao 2096, 2188. 

A. senegal Willd. 
Gopnath, Victor Albert Port. Rao 2096, 2010, 

3188. 
Alydcarpus longifoliw (Rottl.) Wt . & Am. 

Gopnath. Rao 21 18. 
Arachis hypogaea L. 

Gopnath (Cultivated). Rao 2 147. 
Clitoris ternatea L. 

Gopnath. Rao 2121, 2028. 

Crotalaria medicaginea Lamk. 
Mahuva. Ruo 2233. 

Desmodium sp. 
Gopnath. Rao 2 I 18. 

Indigofera trifoliata Linn. 
Victor Albert Port, Mahuva, Gopnath. Rao 2188, 

2240, 2 I 19. 
Taverniera cuneifolia Am. 

Gopnath. Rao 2095. 
Tephrosia sjrigosa (Dalz.) Sant. & Mahesh. 

Gopnath. ?ao 21 32. 
1'. purpurea (L.) Pers. 

Gopnath. Rao 2 143, 2235, 2130. 
Zornia gibbosa Span. 

Talaja. Rao 2 150. 

AIZOACEAE 

Sesuvium p o r t u l a c o ~  L. 
Victor Albert Port, Gopnath. Rao 2155, 3180, 

2245, 225 I .  

RUBIACEAE 

Borreria articularis (L. f.) F. N. Will, 
Jafarabad, Victor Albert Port. Rao 2218, 2173. 

COMPOSITAE 

Echinops echiiatus DC. 
Bhavnagar. Rao 2255. 

Eclipta prostrata (L.) L. 
Gopnath. Hao 2 r I I. 

Flaw& auwasica Hook. 
Jafarabad. duo  22 19. 

Glod~ocardia bowallea (L. f.) DC. 
Gopnath. Rao 2 I 24. 

Pulicaria angustifolia DC. 
Jafarabad. Rao 2225. 

Sclerocsrpns africanus Jacq. 
~ a l d  fa. Rao 2 I 52. 

Vernonia cinerea (L.) Lees. 
Gopnath. RRO 2 I I 7. 

ASCLEPIADACEAE 

Tylophora indics (Burm. f.) Merr. 
Victor Albert Port. Rao 2 164. 

BORAGINACEAE 

Sericostoma pauciflonrm Stocks 
Mahuva, Gopnath. Rao 2236, 2 187, 21 38. 

Trichodema indicum (L.3 Lehm. 
Jafarabad, Gopnath. Rao 2220. 

CONVOLVULACEAE 

Convolvulw weasis L. 
Gopnath. Rao 2148. 



Creeea cretica L. 
Mahuva, Gopnath, Victor Albert Port. Rao 

2237, 2131, 2182. 
Evolvulus alsinoides (L.) L. 

Gapnath. Rao 2 r31: 

Ipomoea peaCaprae (L.) Sweet 
Mahuva, Jafarabad. Rao 2247, 223 I ,  2104. 

SOLANACEAE 

h h m  metel L. 
Gopnath. Rao 2226. 

Solanurn swattense Burm. f. 
Bhavnagar, Mahuva, Gopnath. Rao 2256, 2246, 

2100, 2133, 
S. srnndo Mattei 

Victor Albert Port, Talaja. Rao 2163, 2086. 

SCROPHULARIACEAE 

KIckxia ramogissima (Wall.) Janch. 
Jafarabad. Rao 2209. 

indica (L.) 0. Ktze. 
Victor Alberr Port. Rao 2 I 7a. 

Striga geaaerioides (Willd.) Vatke 
Mahuva, Gopnath. Rao 2244, 2098. 

S, latea Lour. 
Mahuva. Rao 2239. 

Eaicortema hymopifolimn PViDd.) Vcrd. 
Gopnath, Jafarabad, Mahuva. Rao 2 109, 2204, 

2254- 

Aodrogmphiar echikdes (L.) Nee6 
Talaja. Rao 2082. 

Baaleria prionitis L. 
Mahuva, Gopnath. Rao 2242, 2088. 

Blephds molluginif01'i Pers. 
Talaja. Rao 2085. 

Dipterncanthus patalus (Jacq.1 Nees 
Jafarabad. Kao 2207. 

Elytrarla acaulis (L. f.) 1,indnu 
Talaja. Rao 2 153. 

Lepidagath& trinervis Wall. ex Nees 
Jafarabad, Talaja. Rao 2200, 2154. 

Rodellolar3a procumbear (L.) Nees 
Gopnath, Victor Albert Port. h o  Z I Z ~ ,  2168. 

VERBENACEAE 

Adeeania marins var. acutirsigla Stapf & Mold. 
Bhavnagar. Rao zooo. 

LimuIa hdica L. 
Victor Albert port, Gopnath. fro z t t ~ ~ ,  2102. 

LABIATAE 

Ocimum americanum 1,. 
Gopnath. Rao 2 143. 

NYCTAGINACEAE 

Boerhavia dNwa L. 
Jafarabad, Gopnath. Rao 22 12, 2 127. 

AMARANTHACEAE 

Aerva lanata (L.) Juss. 
Mahuva, Jafarabad. Rao 2252, 2197. 

Psilostachys sericea (Koen. ex Roxb.) ~ o o k .  f. 
Victor Albert Port. Rao 2167. 

Pupalia lappacea (L.) Juss. 
Gopnath. Rao 2140. 

CHENOPODIACEAE 

Atriplex stocks Boiss. 
Jafarabad, Victor Albert Port. Rao 22 I 6, 2 I 79. 

Salicornia brachiata Roxb. 
Bhavnagar, Victor Albert Port. Rao 2001, 2 I 57. 

Saaeda nudiaora Moq. 
Jafarabad, Bhavnagar, Victor Albert Port. Rao 

2226, 2228, 2257, 2156, 2002. 

EUPHORBIACEAE 
Acalypha indica I,. 

Talaja, Gopnath.. Rao 2084, 2303. 
Euphorbia bombaiensis Sant. 

Jafarabad. Rno 2 1%. 

Jatropba gossypifolia L. 
Gopnath, Jafarabad. Rao z 1 4 ,  zzzo. 

PbyUanthus marus Schum. & Thonn. 
Jafarabad. Ruo 22 I 3. 

'Ikagia involucrata var. cannabha Hook. f. 
Gopnath. Rao 2089. 

PALMAE 

Hyphaene indica Becc. 
Jafarabad. Rao 2 196. 

Phoenix dactylifem L. 
Gopnath. Rao 2 142. 

LILIACEAE 

Asparagus gonocladus- Baker 
Mahuva, Victor Albert Port, Gopnath.. Rao 2238, 

2193, 2091. 
TYPHACEAE 

Typha angustata Bory & Chaub. 
Gopnath. Rao 2 149. 

CYPERACEAE 

Cypen~3 pangorei Rottb. 
Bhavnagar. Rao 2005. 

Fimbri6t$lis dichotoma (L.) Vahl 
Victor Albert Port. Rao 2166. 



GRAMINEAE ACKNOWLEDGEMENTS 

Aelmpus Iagopoidee (L.) Trin ex Thw. 
Bhavnagar, Jafarabad, Victor Albert Port, Raa 

2259, 2229, 2184, 2003. 

Apluda varirr L. 
Gopnath. Rao 2090. 

C e n c b  bEaorus Roxb. 
Mahuva, Victor Albert Port. Rao 2248, 1267, 

2170. 

Cblorie virgata Sw. 
Victor Albert Port. Rao 2191. 

Digitaria ahendew (H.B.K.) Henr. 
Niahuva coast. Rao 2249. 

E m  pilo88 (L.) P. Beauv. 
Bhavnagar. Hao z~+. 

M e w c h a a  abysdda L. 
Gopnath, Victor Albert Port. Xlro a I la -21 p. 

~~ ~ ~ c o 8  (L.) Kunth 
Victor Albert Port, Rao 2232. 

We wish to thank Rev. Fr. H. Santapau, Director, 
Botanical Survey of India for encouragement and 
Dr. K. Subramanyam, Joint Director for going 
through the manuscript. 
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