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India has a coastline exceeding 5,000 kilometres in 
length and a number of important deltas, Among the littoral 
and estuarine vegetation types, the mangroves present a 
double interest * economic and scientific. Their study was 
undertaken at the French Institute, Pondichery, in 1971.

Studies on vegetation usually include two major aspects, 
namely, the flora and the plant communities. Our knowledgs 
of the Indian coastal plant communities to date is mainly 
based on systematic*. Ho comprehensive ecological account 
of the coastal terrestrial communities has yet been 
published. In other countries certain attempts have been 
made on the classification of coastal communities. Hemming 
(1961) has described the vegetation of the Northern Eritrean 
coast, primarily on a geonorphological basis with pedologies! 
sub-divisions. Vesey-Fitzgerald (1955-1957) has described 
the vegetation of the Red Sea Coast to the north and south 
of Jedda in Saudi Arabia in a range of plant communities 
each associated with important variations of soil and 
drainage pattern.

The vegetation and flora of the Indian coastline have 
not been discussed in their proper perspective although 
frequent references on the occurrence of sea-shore plants
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find place in several floras and papers, since the tine 
of the publication of the Flora of British India* The 
coastal region which comprises diverse ecosystems 
presents very interesting aspects for ecological, 
physiological, taxonomical and phytogeographical studies.

In recent years pressure on the coastal rone for 
recreational purposes has increased dramatically. Reacting 
to this pressure, conservationists, ecologists and 
waterman have effectively communicated to legislators the 
importance of these natural areas to the economic and 
ecological balance in the coastal rone.

i

The coastel flora is well known fro® a long time. The 
more eminent botanists of the nineteenth century who 
devoted their interest to the flora of the G#igetlc delta 
are Roxburgh <1814), Clarke {1896), Prain (1903)j Griffith 
(1836, 1851) and a forester Helnlg also contributed to the 
complex problem of the biology of the mangroves and their 
seedlings. But it was only in 1905, that Blatter published
his studies on the hal©phytic vegetation of the Bombay region.

\

The few ecological investigations on coastal plant 
communities are fro® the coasts of Trinnavelly (Fyson, 1919), 
cwarka (Borgesen, 1929), Bombay (satyanarayana, 1958),
Xonkan (Jain, 1962), Kanyakuraari Dist. (Lawrence, i960). 
Recently attention has also been given to ecological



studies of saureshtra coast (Rao jl,., 196?, 1968,
1971, 1974} and neighbouring Islands (ftao et el..1964. 1966).

In India, ahsrucha (1942) for the first time 

initiated studies in the ecology of mangroves and along
with Mavalkar (1950) carried out detailed investigations
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on the influence of pH, Osmotic pressure, Salinity and 
other soil factors on Avicennia alba Slums, the dominant 
species of the Bombay coasts.

In recent years, Venkateswarulu (1944), Ra© (1959),
Raju (1968), Rao jj&Jfc J|,. (1972, 1974), have contributed 
much to our knowledge on the coastal flora of Andhra region.

With a view to contribute to our knowledge of the 
Coastal Vegetation of India in general and of Gujarat 
State in particular, the author undertook the preparation 
of the Florist!c and Vegetational studies of Gujarat coast. 
There are a few scattered papers on the vegetation and 
Flora of different regions of Gujarat published in various 
journals. P. S. Toor (1958) studied the coastline of 

Gujarat for the first time but his work is too sketchy 
and incomplete. However, there is not,a single work which 
can be looked upon as a representative coastal flora of 
this region of Gujarat State i.e. from Khambat to Umargam.

The present thesis mainly deals with an account of 
the flora and vegetation of th© coastal areas of Gujarat,



covering a major part from fthambat to Umargam.

m do not claim that our work is without any 
deficiency. We are totally aware of its shortcomings. But 
we do wish that the present work will prove helpful to 
other botanists in the field*

, GEOGRAPHY OF THE GUJARAT COAST

The State of Gujarat is situated on the west coast 
of India, between 20° 1* and 24* 7* north latitudes and 
68* 4* and 74* 4* east longitudes. Its boundaries are 
defined by Arabian Sea on th© west, the State of Rajasthan 
on the north east, Madhya Pradesh on the east and 
Maharashtra on the south-east and south. On the north 
western fringe it has a common frontier with Pakistan.

An important feature of the State is its long 
coastline, probably the longest as compared to any other 
Indian State, that has an economy and social organisation 
of the people.

The recent discovery and exploitation of petroleum 
in the coastal areas of the state have greatly added to 
the resources of the State.

The whole of th® Gujarat coast from the head of the 
Gulf of Khambat to Valsad is irregular in its outline
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broken by the estuaries of the Mahi, the Narmada, the 
Kim , and the Tapi and remarkably featureless with a slope 
perceptible only in the flow of the rivers.

The coast of C&jarat, with exception of south 
saurashtra, is generally characterized by tidal flats and 
saline wastes. The Gulf of Khambat coast is very irregular 
in its outline, projecting deeply inland and has thus 
offered sites for the estuarine ports of Gujarat during 
pre-navigation days. The Gulf is enclosed on all sides by 
marshy coasts and dotted with bars and islands locally 
called "bets*, such *bets" occur in the mouth of the 
rivers sabarmati, Mahi, Narmada and Tapi.

The entire coast is straddled by tidal flats which 
widens to as much as 10 Km and occasionally have a width 
of 16 Km along a creek. The tidal flat is submerged under 
water at the time of high tide or very poorly drained 
even if it is above the high-water level. These saline 
marshes locally called »Kharlands« are unsuitable for 
cultivation in their present state.

Valsad is the largest port of south Gujarat. Being 
almost on the sea-shore, it handles about 100,000 tons of 
Cargo every year. The Importance of Surat and Billimora 
as ports is much less as compared to Valsad and they 
handle only about 15,000 tons of Cargo each.
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Gujarat ha* certain advantages over the coast* of 
Saurashtra, Rutch or even north Gujarat. Because of higher 
rainfall and availability of fresh water, there is a fair 
possibility of reclamation of coastal saline.Wastes, The 
development of beach resorts is more likely in this part 
because of less vigorous weather conditions during summer. 
Being close to important centres of population, the coast 
has developed some holiday camps like Duma* and Hajira 
near Surat and Ifenret about 15 Km west of Havsari.

Poor soil, bad drainage and marginal agricultural 
productivity with hardly any industrial development explain 
the low population density in the coastal areas.

The region with its extensive flatland holds cut a 
promise for the future, provided the Kharlands are 
reclaimed, irrigation facilities are made available, 
drainage is improved and an efficient network of thorough 
feres laid.

DESCRIPTION OP THE AREA

Coastal Gujarat approximately occupies one-third of 
the Peninsular India, along the west coast. Gujarat coast 
from Khambet to Umargam runs into about 600 Kilometres. 
The area surveyed In the present work lies between
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20* 17* N and 22® 17* w latitudes and almost on 
72® 30* E longitude.

The areas surveyed form a part of the Kheda District, 
Vadodara District, Bbaruch District, Surat District and 
Valsad district.

The shore relief about 5 fcte interior fro© the coast 
has been surveyed with particular reference to Khsmbat, 
Chokari, Kavi, Dhuvaran (Mahl estuary), pah#j, Olpsd, 
Dumas, Hajira, Magdalla, Bhimpore, Umrat, Dandi, Tithal, 
Mebdungri, Daman, Nargcl, Umargo© and their adjoining 
regions for botanical collections and ecological 
observations (Map 1).

The area is approachable by railway from Vadodara to 
Bharuch, air at, ?*avsari* Valsad as well as by regularly 
running state Transport buses fro© Vadodara but the 
coastal areas from Bharuch, Surat, Mavseri and Valsad 
are approachable by state Transport buses only.

Interior parts of the coastal area are not 
approachable during monsoon as buses are suspended in 
these areas because of *Kaccha* roads.

GBOLOGV

Geologically, the study area comprises deposits of





8

Tertiary ana Quaternary age. These sediments lie over the 
very ancient peninsular massif of .Archaean rocks in the 
norther part} whereas the deposits in the southern part 
are underlain by the Deccan trap basalts of Eocene- 
cretaceous age. The coastal alluvium forms a belt along 
the west coast in Bharuch, Surat and Valsad districts, in 
south Gujarat* Some portion of the alluvium deposited 
along the coast is contributed by the deltaic sediments

I
brought in by the rivers like Narmada, Tapi and mahi.

The coastal deposits in some areas like Khambat 
comprise brine saturated salt deposits.

The generalised stratigraphy of the study area is
as follows t , '
Time stratigraphic Unit v Lithology

Recent and subrecent Alluvium and Blown sands
Pleistocene Conglomerate
Miocene Ferruginous sandstone
Eocene Nusimulitic limestone
Paleocene Laterite
Cretaceous Deccan Trap basalts

The above stratigraphic units are described below, 
beginning with oldest :

I



Duecan Trap j These basalts cover a considerable 
portion of the interior parts of Surat, Navsari and vaisad. 
The rocks are exposed in the beds of rivers Tapi, Purna, 
Ambifca and Daman-Gang a, They are found nearer the coast 
at Daman, Nargol and Umargam. In east of Vaisad District 
they have high ridges and deep valleys trending in north- 
south direction. Towards west, they lose elevation and 
merge into alluvium. The lava flews are of "Pahoehoe*.
«Aa“ and intermediate types having massive as well as 
vesicular varieties. Joining and spheroidal weathering 
are common features with them, several dykes of dolerite 
have cut across the traps. »

important rock types of Deccan Trap are basalt and 
agglomerate. All these rocks are of volcanic origin.

Latarites s The laterites are found in the vicinity 
of Deccan Trap basalts. They are situated in Bharuch and 
Surat districts. These rocks are red brown in colour and 
have vesicular structure.

Nuamulltic limestone j These rocks are found in the 
Bharuch and surat districts. They are yellow to yellow 
brown limestones which are highly fosslltfereus. The 
fossils are mainly foraminifers. The rocks are flaggy in 
nature and are used as building stones.

Ferruginous sandstone t These rocks are also found
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In Bharuch and Surat, districts, they art red brown in 
colour due to presence of iron oxides.

Conglomerates s These sedimentary rocks are found in 
Bharuch and Surat districts. They are grey in colour. They 
contain pebbles of agate and ether silica minerals. The 
agate is used as semi-precious stone.

Alluvium and blown sands : Most of the Kheda district 
is covered with alluvium which has got an immense thickness 
comprising sand, clays and calcareous kankar. The alluvial 
soil is covered with brown sand forming sand sheets, dunes 
and mounds. The older alluvium which constitutes sand, 
silt, clay and kankar has been deposited and weathered 
during the whole length of Quaternary period. This is 
covered by younger alluvium and different types of soil
in the Vadodara district. The overlying alluvium at the

!

top is called older alluvium because of its antiquity.
This is highly weathered forming lime kankar, calc-crusts 
etc. at Bharuch, Dahej, along the coast and at places, 
there are a few blown sand pockets also.

The level of ground water in the coastal strip known 
as *bara* is near the surface but it is mostly brackish.
The younger alluvium is mostly confined to the proximity 
to streams and is very fertile. Blown sandunes are
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abundant in the coastal zone whereas the fiuvxomarlne mud 
and other deposits abound the tidal flats and estuarine*.

For the most part* the soil-cover is alluvial, and 
formed out of the material deposited by rivers and their 
tributaries. Atmospheric weathering and action of strong 
winds have to a certain extent affected the alluvial 
deposits with residual weathering products and wind borne 
material. As a result the existing soil cover is a mixed 
one formed of either black soils or else pale brown loam 

and sand.

SOIL

The soil is a heterogenous, polydisperse system of 
solid, liquid and gaseous components in various proportions.

Saline soils occur along sea coast because of tidal 
action or the presence of saline ground water.

Salt may influence soils in many ways.

Saline soils include soils containing soluble salts 
in quantities sufficient to Interfere with the growth of 
most crop plants but not containing enough exchangeable 
sodium to alter soil characteristics appreciably.

Saline is used in connection with soils for which the 
conductivity of the saturation extract is more than 4 mmhos/c®
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at 25**C and tha exchangeable sodium percentage is less 
than 15. Ordinarily the pH is less than 8.5. when adequate 
drainage is established, the excessive soluble salts may 
be removed by leaching and they again become normal soils.

Saline soils are often recognized by the presence of 
white crusts of salts on the surface, soil salinity may 
occur in soils having distinctly developed profile 
characteristics or in undifferentiated soil material such 
as alluvium.

The chemical characteristics of soils classed as 
saline are mainly determined by the kinds and amounts of 
salts present. The amount of soluble salts present 
controls the osmotic,pressure of the soil solution.
Soluble and exchangeable potassium are ordinarily minor 
constituents but occasionally they may be major constituents. 
The chief anions are chloride, sulfate and sometimes 
nitrate. Snail amounts of bicarbonate may occur, but 
soluble carbonates are almost invariably absent. In 
addition to the readily soluble salts, saline soils may 
contain salts of low solubility, such as calcium sulfate 
(gypsum) and carbonates of calcium and magnesium.

Owing to the presence of excess salts and the absence 
of significant amounts of exchangeable sodium, saline soils



generally are flocculated, and as a consequence, the 
permeability is equal to or higher than that of similar 
non-saline soils.

Soil is also not suitable for crop cultivation due to 
high salinity* It may be only possible to irrigate soil .. 
with fresh water continuously for cultivation purpose,

Tha salinity of the maritime salt marsh soil (a saline 
soil) Is dependant upon a number of factors. These were 
first fully enunciated by Morssf_ _{1$27) and are as follows j

a) Height of the preceding tide : This determines whether 
the marsh has been flooded or not, it is also the most 
recent determinant of the soil water table.

b) Rainfall j This will be responsible for downward 
leaching of salt in the upper layers of the soil,

«) The height of the marsh in relation to sea level *
Lower marshes are flooded more frequently than upper 
marshes, but in the former, the continual influ* of the 
sea will maintain a mere or less steady saline content, 
whilst in the esse of higher marshes the long periods of 
continuous (non-tidal) exposure, especially in summer will 
result in evaporation and an Increased salt concentration,
d) Proximity to croaks s Where the drainage it good the 
soil water drains away readily and there will not be such



a great Increase in salt concentration during period# of 
continuous (non-tidal) exposure.

#) Mature of the soil j A marsh built of a fine silty mud 
is likely to retain more salt than one having a high 
proportion of sand.

f) The presence or absence of vegetation t The presence of 
plants brings about a continual rise in the soil water and 
they also reduce the rat# of evaporation from the soil 
surface. Sara soils always attain a higher salt concentration 
in summer than vegetation-covered marsh,

g) inclination of the ground t The greater the slope, the 
more rapidly the salt water drains off.

h) Distance of marsh from the sea in relation to inflow 
of fresh water.
i) Depth of soil water table : The nearer this is to the 

surface, the more constant will be the soil salinity.

in the case of inland saline soils factors (b), (d),
(e), (f), (g) and (i) will be operative, while the 
following additional factors have to be considered t

j) Depth of sub-surface salt deposits s the greater the
f

depth, the less saline will be the surface layers.

k) Inflow of streams into the area s The streams may bring 
salt with them or they may dilute the salt water already 
in the basin.
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1) Temperature climate i This exerts a much more profound 

effect in places where the ground is not regularly submerged.

There is a correlation between the vegetation zones on 
a maritime marsh and variations in salinity*

Salinity is one of the important factors operating in 
salt marshes, though it probably operates as either the 
sodium or the chloride ion. It is, however, itself affected 
by the tidel factor (which can be regarded as the master 
factor), rainfall, type of vegetation and soil. Thus 
salinity tends to be higher in loams than in sands.

The variations in the salinity levels were observed 
from patch to patch In the saline ecozone. The electrical 
conductivity of the soil sample was measured to get an 
idea of the range of variation in the salinity gradient.
The electrical conductivity measurements lead to the 
conclusion that salinity level (Table I ) fluctuates to a
considerable extent. It was found that the lowest values

!

were recorded in rainy season due to leaching and flushing 
of salts while the summer values were quite high. In winter 
although the level of salinity was quite high in some 
patches (Table XI).

Soil samples were collected from different habitats 
along the coast line and analysed in the laboratory for 
their physical properties such as mechanical composition*



Table II. Seasonal variations in salinity gradient
of the soil samples in different saline areas.

Location
EG s Millimhos/Cm (Season)

Rainy Winter Summer

Khambhat 7.12 11.75 15.52

Chokari 2.30 4.63 8.46

Kevi 3.94 7.13 9.87

Dhuvaran 1.64 3.46 ,5.64 '

Eahej 4.92 8.66 11*23

Dumas 2.07 5.71 9.32

Hejira 5.06 8.61 11.39

Tlthal 2.55 4.32 S.39
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organic matter content, Bicarbonate*, Moisture holding 
capacity etc. and chemical properties such as Electrical 
Conductivity, pH, Total soluble salts, chloride, calcium 

carbonate, permeability etc. to study the vegetation in 

relation to soils, following the methods of Jackson (1967),

A reference to Table I will show that the texture of 
soils, which have been analysed for mechanical composition, 

is ©and to loamy sand.

pH values of all the soils fro® this ecosystem 
exhibit moderate alkalinity.

Organic matter contents depending on the intensity 
and nature of the vegetation range between 0.02 and 0.14 
per cent in the sandy strand habitat. Value* of total 
soluble salts and sodium chloride contents point to th# 
effect of salt spray but not to direct inundation with 

sea water.

The calcium carbonate content of the soils of this 
habitat is high.

The above data shows that there is not appreciable 
difference in the characteristics of sand under different 
plant communities of this habitat.

The soil from the inland sandy plain is different 
from the sand of the beach habitat. It is light brown with
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blackish ting* in colour. The surface soil is loamy sand. 
Soils at the surface and upto 30 cm depth were absolutely 
dry but after that they were found to be a little moist.

Soils from the salt pans are sandy loam, loam or 
silt loam with mild alkalinity. Their organic matter 
contents are much higher than the soils fro® the strand 
habitat. Dissolved solids and sodium chloride contents are 
very high as the result of direct influence of sea-water.
All the soils are highly calcareous. (Table III).

The surface soils of the estuarine banks are 
moderately alkaline, calcareous, moderately fine textured, 
clay loam to clay with the highest organic matter content 
in the entire estuarine ecosystem (Table IV). They are 
practically unripe soils with extremely loose consistency 
and are supersaturated with saline water. Slightly upland 
from the estuarine shore but within the estuarine influence, 
the shallow wet land is characterised by extremely saline 
unripe soils of clay loam to clay texture with very low 
organic matter content. These areas are under the inclement* 
of physical hazards of wind and tidal action and are almost 
devoid of vegetation.

Edaphic characters fluctuate with increasing distance 
from the estuarine shore and there is a change in the 
vegetation pattern in the form of a graded serai covering.



•4*4k
x.

+>a©•©
•eu

OCl
1

B
e

M
in

i
m

ho
s/

cm £3if)

• 25
.3

8 CD
04

•
•H 15

.5
1

-■»toou
. K
«
40
0
0

■

8
«0

■0'"
8
0

-40
•O

'tcm

8
•0

3
*0

m

3
0

•0

8
•O

: % "
8

•0

O
©c<00.

«r

8

0
3

if)4
5

0
a

0
.

-4

4*)p-iISto
c•HJO•*>*rl5
T3©♦»«i 

fflr-1p—3
©u
a©
s*e(3to

<0wH
o«.O'
6

CMvO
•H

CMf-4
O

O'
O'
.O

0
*C
«Q»3

M©+»+»aS£

0
CO•<~i

0
O'

•
OCO

e0

OIf)
«-4

*■**a
o*•IV

•**4
CD

m

m
•H
m

M
ec

ha
ni

ca
l Co

m
po

si
tio

n S
oi

l

©
3

■PX©+» Si
lty

cl
ay

lo
an Si
lty

cl
ay

lo
am

>4
*» aH <3 •rf O03 r-i

1
Hi 5H O$\3 H

«Hwloto
o
a♦rt«S*x-i*0§

■Oe©to
*
rt•Hto

•
o>

r-
C4O

si
tf)
.0

if)

CM
9COCO

CO

*<3*
CO

CO
4

c*CO

m

CD
to

•i“i
MM
®tHJSf©H

<&
>»©
d

C4
•OS04

if)

•to<0

m
•*>4

CM

if)
8

hB
8

e*H*rtj 8

>.
0>8

JCffl«**t>.©WO

•C0)
.as
0
©■-
S3

•ri-aO
<5fMO



•rl 1

Urt g
££

S
00

P-
CD
»

5
*3-
\o
tn

-

8

X a

I

- -. Q ~ d ---------d

8”
*

*
CM
8

0
*

d

4j-
CM
8

d

tP
O * ft HI

r« S ft

05
in * 6

<n
10
d

-4
10

,©

M3
CO
d

*r-4
C' *

+»-
+»

QSP*
d

*$
8

d

<0

d

i. CM
d - • -

r~t
l

3
HP
S) .
H

•p
c-»
*rH
in

£S
«H O
OH

><
+»

to

!>»
4* 
1—! 
*#4
m

>.
«s
H

I 4I
H
in

i
0
iH

| so
il C

ol
ou

r M
ec

ha
ni

ca
l C

om
po

sit
io

n

C
©
WJ

0
d
in

:•
d

I

*>
.-1
$ •

0 CM
d
M3

f

**

&

d
0 * 00

ON
H

8 '
£ ft

s
SO

©

l

04 
»—*

1

1 A

♦>
tr 

*«•» 
»—i

3
C

0*

il

.«
*4

a

1

<8Q

*
j

o
a
?
h 
m
®
w 
3
0

m
o
z
 

©
u
x
-
x
e
 

0
3.
6
3 
u
T
q
r
p
w
 
p
a

â
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Tufts of Suaeda*s alternate with extensive occurrence 
of whitish salt pans devoid of any vegetation* except 
for the occurrence of patches of Aeluropus lagopoldes.

The paucity of vegetation is in confirroity with the 
increased salinity due to excess of total soluble salts 
and comparative aridity.

There is a significant increase in the number of 
plant species in the intertidal zone, probably due to 
the prevalence of less severe hazards of salinity and 
loamy substratum.

Climate is markedly periodic and is characterised 
by a comparatively brief monsoon (July - September) 
followed by winter (November » February) gradually 
leading to dry summer (March «. June). Temperature*

Relative Humidity and Rainfall are the three most 
important climatic factors which have a considerable 
influence on the vegetation.

Climatic factors of overwhelming dominance in 
determining the vegetation of coastal areas are, the 
moderating influence of the ocean, the strong and prevailing 
winds coming from the Gulf of Khambhat and a continual 

moisture excess.
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The temperature, relative humidity and rainfall 
in respect of four stations i Chokari (Beroda), Surat, 
vaisad and Daman are represented in the tables and graphs.

To sum up, the climate is harsh and imposes many 
limitations on the plant communities perched along the 
sandy areas. Its effect in, inshore water logged areas 
under the Influence of the tides however, is not very much 
significant.

Temperature conditions : The maximum temperature In the
year occurs in May when temperatures as high as 45°C are 
recorded in seme parts of the state. A large part of the 

state, in this month, lies between 35° end 42,5*0 
isotherms. The temperatures are lowest along the coastal 
areas showing obviously the maritime influences which 
modify considerably the summer distribution of temperature. 
The sea breezes penetrate 30 to 40 Km inland lowering not 
only the temperature but also its rang®.

The maximum temperature in January does not exceed 

30°C. The isotherms are east-west and the temperature 
increases steadily as one moves southwards. The only part 

of the state experiencing temperatures higher than 30°c 
in January is the Narmada-Tapl doab. The low altitude of 
the area, the penetration of sea breezes along the river 
valleys, and a considerable growth of vegetation have
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prevented the temperatures from falling too lew.

As a rule, the range ©f temperature in Gujarat is 
always higher in winter than in summer. Equally 
significant is the fact that the coastal areas show a 
lower range than places in the interior. Average monthly 
range of temperatures during the study period has been 
highest in month of April or way when it is 39° to 41°C. 
Though the average maximum reaches to 38* or 39°C the 
average minimum temperature remains 24* to 26®c (T»bies V, 
VI* VII, XIV and Graphs 1, 2, 3$ 10, !i» 12 and 13).

Relative Humidity s The relative humidity in all parts of 
the state is low, lingering in the neighbourhood of 50$ 
between October and May. This however, does not apply to 
the coastal areas where the moisture content of the 
atmosphere is moderately high all the year round with a 
maximum in the summer months. In summer, the Ft.H, in the 
coastal areas is recorded,as high as 75$. The relative 
humidity of the coastal places in the afternoons is not 
so low. A very high relative humidity is often associated 
with cloudiness and rains in the months of July and August 
(Tables VIII, IX, X, XIV and Graphs 4, 5, 6, 10, II, 12 
and 13).

Rainfall * Gujarat receives much of its rains from the 
south-west monsoon during the period between June and
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September. The monsoon breaks in June, reaches its maximum 
intensity in July, which is the wettest month of the year 
and decreases towards the end of September. September is 
the month of marginal rainfall while October is marked by 
very occasional showers. November to May is a dry period, 
though occasional cloudiness, thunder or a little rain may 
occur in any month.

The amount of rainfall varies considerably from one 
part of the state to the other. The southernmost part of 
the state, part of valsad district, receives as high as 
2,000 mm of rainfall. The decrease in the amount of rainfall, 
to the north is rather abrupt and in less than 100 Km to 
the north, it dwindles to 1,040 mm at Surat. All parts of 
the coast face a wide stretch of sea and the onshore 
monsoons are equally strong everywhere {Tables M, XXI,
XXXI/ XIV and Graphs 7, 8, 9, 10, 11, 12, 13).

: PRESENT WORK

; The area selected for the present work is botanicelly 
virgin and uptill new no intensive study of the area was 
undertaken. The work embodies the results of four years 
of intensive and extensive exploration of the entire area. 
The area displays a remarkable diversity of floristic 
composition. The vegetation pattern is Influenced by a 
complex of environmental factors, including frequency and 
range of tides, salinity, microrelief, substrate and storms.
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The habitat types included are waste places, estueries, ponds 
and puddles, and saline marshes along the sea-coast. The 
coastline bordering the Gulf of Khambhat is muddy with 
limited strand conditions.

The coastal vegetation of Gujarat is divisible into 
three sub-groups, viz., strand, salt marsh and Estuarine,
The strand vegetation is characteristic with open, mat 
forming pioneer species followed by scattered herbs, shrubs 
arid trees dispersed along the relief beyond the high tide 
limit of the backshore region. This is further divisible 
into two substrate types, namely, sand strand end rock 
strand. The salt marsh is chiefly composed of mangroves 
growing on low lying muddy shores and sandy saline areas 
under the influence of tides. The coastal area of the 
places visited was found to be sandy, muddy or mixed and 
nowhere rocky coast was encountered. It was observed that 
although tolerant of high salinity conditions, mangroves 
appear to reach their best development in polyhaline 
(estuarine) situations.

Regular excursions were planned in different seasons 
in all the coastal regions in order to provide the base line 
information on seasonal changes in the vegetation, phenology 
of plants and floristic composition.

To study soil features in relation to plant communities.
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toil samples were collected from different localities and 
different zones within a locality and analysed in the 
laboratory for physical and chemical properties such as 
mechanical composition, organic matter, moisture holding 
capacity, percentage bicarbonates, pH salinity (Be), 
chloride, calcium carbonate, total soluble salts, 
carbonate content, permeability etc#

The field studies produced an abundance of data not 
apparent or easily extracted from the more generalised 
vegatational analysis. This fact, together with tha fact 
that few fieristic studies specific to the maritime 
provinces have been written, led to the preparation of 
this flora of the coastal areas of Qujarat.

In the thesis, arrangement of families is according 
to Cooke's (reprinted, 1958} Flora of the presidency of 
Bombay, For the sake of convenience, the genera in a 
family and species with a genu* are arranged alphabetically. 
Artificial keys based on exomorphic characters have been 
given for genera and species.

The nomenclature has been brought up-to-date in the 
light of current researches and in accordance with the 
rule# of the •International Code of Botanical Nomenclature 
1966*. Most of the names are those given in Cooke's Flora, 
but when the name is changed, the correct name is given



24

first. Xt is f oil owed by such synonym as may explain the 
reasons for nomenclature! changes.

Based on personal critical observations from frssh 
as well as herbarium materials, a short description is 
given for each plant which is followed by a note on its 
habit, habitat, local names, economic or local uses if any, 
world distribution and critical notes to explain either 
nomenclature or remarks on the identity of plants are 
given wherever necessary.

In support of observations are given illustrations 
and photographs of plants.

METHODOLOGY

(A) Field Work i An intensive field work was carried out 
every week in all seasons with more frequency during rainy 
season, so that nothing escapes of the herbaceous ephemeral 
flora appearing in that season.

During collection trips, plants were collected in 
different developmental stages and exhaustive field notes 
were taken. Special care was taken to record habit, habitat, 
abundance, colour and fragrance of the flower etc. Specimens 
collected during the excursions were processed and preserved 
in the usual manner, following Lawrence (1951) and santapau 
(1955). Cooke* s Flora was the basis for a cursory



identification at the end of a day*a work. Ail the 
localities war® covered in different seasons which 
resulted in obtaining information about the phonology 
of tha plants and the seasonal changes in the vegetational 
end floristic composition.

Curing outings several black and white and coloured 
photographs were taken,

Th** constant moving from place to place, tha 
accumulation of half dried specimens that had to ba 
attended to, the primitive convenience of the sea*coast 
expenses * all these made the trips a series of strenuous 
undertakings compensated by a sense of achievement and the 
Joy of discovery.

Further, sufficient material was preserved in liquid 
media formalin) to enable subsequent laboratory studies.

(8) Laboratory Work i To confirm the field identification, 
innumerable specimens of almost every species represented 
in the thesis have been dissected and critically examined 
in the laboratory and by reference to Cooke*s Flora of 
the Presidency of Bombay or the Hooker*e Flora of British 
India. Lina drawings of most of the plants ware prepared.
The line drawings will be of great help in the identification 
of the plants.
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Identified herbarium specimen* were compared with 
the authentic ones in the Blatter Herbarium, Bombay, Central 
national Herbarium, Howrah, and Herbarium, national 
Botanical Cardens, Lucknow.

i

After identifications were confirmed, the herbarium 
sheets were labelled and deposited in the Herbarium of the 
Department of Botany, the K. S. University of Bar ode, Baroda, 
Gujarat, India. A few families have been split following 
recent monographic works.

The collected information about the plants that was 
entered in the field diaries was then transferred to 
index cards. The brief but entirely original descriptions 
have been made from fresh or preserved specimens. Reference 
to various regional floras indicated the range of 
distribution within the subcontinent and outside.


