INTRODUCTION

Indias has a ccastline exceeding 5,000 kilometres in -
length and a nunber of important deltas. Among the littoral
and estuarine vegetation types, fho mangroves present &
double interest - econcmic and scientific. Their study was
undertaken at the French Ingtituto. Pondichery, in 1971,

Studies on vegetation ﬁsually include two major aspects,
namely, the flora and the plant communities. Our knowledge
of the ;ndian coastal plant communities to date is mainly
based on systematics. No comprehensive ecological account
of the coastal terrestrial communities has yet been
published, In’ether,éountries certain attempts have been
made on the classificstion of cosstal communities. Heméiﬁg
(1961) has described the vegetation of the Northern Eritrean
coast, primarily on a geamorpholpqical basislwith pedelogical
sub-divisions. Vesey-Fitagerald (1955-1957) has described
the vegetation of the Red Sea Coast to the north and scuth
of Jgﬁdt in Saudi Arasbia in a range of plQnt communities
each associated with important variatieﬁs of soil and
drainage pattern.

The vegetation and flors of the Indian coastline have
not been discussed in thelr proper perspective although

frequent references on the occurrence of sea-.shore plants
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find place in several giorcn and papers, since the time
of the publicstion of the Flora of British India. The
coastal region which-cnmp:ises diverse ecosystems
§resants very interesting aépeets for scological,
phvsielogical;‘taxoﬁomical and phytogeographical studics.‘

In recent years pressure on the cosstal zone for
recgeat;oﬁalvpptposea has 1hcréa:§d,¢ramet;ce11y, Rescting
to this pressure, conservationists, ecoleogists and
watermen hcéb effectively cammuﬁicated to legislators the
importance of these natural aress to the economic and
acological balence in the coastal zone,

The coastal flora 1s well known from a long time, The

more eninent hotaniétg of the ninetesnth century who

.~ devoted their interest to the flora of the Gangetic delta

are Roxburgh (1814), Clsrke (189%6), prain (1903)6;, Griffith
(1836, 1851) and a forester Helnig alsc contrituted to the
combleg problem of the biology of the manqrevttlgnd their
seedlings, But it was only in 1905, that Blatter éublished
his studies on the halophytic Qggetation of the Bombay region.

The few ecological investiéations cn coastal plasnt
comnunities are from the coasts of Trinnsvelly (Fyson, 1919),
Dwarks {(Borgesen, 1929), Bombay (Setysnarsyana, 1958),
Konkan (Jain, 1962), Kanyakumari pDist. (Lawrence, 1960).
Recently attention has also been given to ecological



studlies of Saursshira coest (ﬁao'gsigl.. 1967, 1968,
1971, 1974} and neighbouring islands (Rac et sl,,1964, 1966).

.1n India, Shexucha (1942) for the first time
“initiated studies in the ecology of mangroves and aleng
with Navalkar (1950) carried cut detailed investigations
on the influence of pH, Osmotic pfessura,$3a3;nity and
other soil £a§t§r§ on<ggissg§gg.glgg Blume, the dominant
Speciesvof the Bombay ca&sts. ‘ |

.In recent years, Venkateswarulu (1944}, Rao (195%9),
~ Raju (1968}, Raoc et al. (1972, 1974), have contributed

- much to cur knowledge on the coastel flora of Andhra region.

Wwith a view to contribute to ocur kﬁewladge of the
Cosstal Vegetstion of India in general and of Gujerat
State in particular, the author undertcok the praeparstion
of the Floristlc and Vegetational Studies of Gujsrat codst,
"~ There are a3 few scattered papers on the Vegetation and
Flora of different regions of Gujarat published in variocus
journals. P.1§. Tber:(&QS&) studied the coastiine of
Gujapat for the firsi time but his work is too sketchy
and inccmplgte. However, there is not a single work which
cen be looked upon as a rep:esentati?e coastal flora of |
this reglon of Gujerat State i.e. from Khambat to Unarganm.

The present thesis meinly deals with an account of

the flora and vegetation of the coastal aress of Cujarat,



covering 3 major part from Khambat to Umargam.

- Ve dg not clalm that cur work is without any
deficiency. We are totally awsre of its shortcomings. Hut
we do wish that the present work will ﬁrcve helpful to
other betanists in the field,

| GEQGRAPHY OF THE GUISRAT COAST

The state of Gujarat i§ situated on the wast coast
of India, between 20° L' and 24¢ 71 north latitudes and
§8° 4' and 74° 4' east longitudes. Its boundaries are
definod by Arxablian Seg on the west.”the’Stato of Rajasthan
on the north east, Madhye Pradesh on the east and
Msharashtra on the scutheeast and south. On the north

western fringe it has & 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 socisl orgsnization

of the people,

The recent discovery and exploitation of petroleum
in the coastal ereas of the State have greatly added to
the resources of the State, -

The whole of the Gujarat coast from the head of the -
(u1f of Khembst to Valsad is irregular in its outline



broken by the estuaries of the Mahi, the Narmada, the
Kim and the Tapi and remarkably featureless with 2 sicpe
perceptible only in the flow of the rivers.

The coast of Gujarat, with exception of south
gaurashtra, is genarallv'éharactérized by tidal flats and
saline wastps; The Gulf of Khambat coast is Qbry irregul ar
in 1ts outline, projecting deeply inland and has thus
offersad sités for the estuarine ports of Gujarat during
pre-nsvigation days. The Gulf is enclosed on 811 sides by
marshy'caésts and dotted with bars and islands locelly
called *bets®, Such Sbets® occur in the mouth of the
rivers Sabarmati, Mahi, Nermada and Tapi.

The entire coast is straddled b§ tidal flats which
widens to 2s much as 10 Km and occasionally have # width
of 16 Kn elong & creek. The tidal flat is submerged under
water at the time of high tide or very poorly drained
even 1f it is asbove the high-water level, These saline
marshes locally called "kharlands® are unsuitable for
qultivation in thelr pregent state.

Valsad is the largest port of south Gujarat. Being
almost on the sea-shore, it handles about 100,000 tons of
Caxgo every year. The impe;tance of Surat and Plllimora
as ports is much less as co&pared to valsad and they
handle only about 15,000 tons of Cargo eacﬁ.



In its development, the coastal srea of south
Gujarat hiss certsin adventages over the coasts of
sauréshtra, Kutch or e#ven north Gujarat. Because of higher
- rainfall and availabiliiy of fresh water, thers is a fair
ppﬁsibiiity of reclaﬁaticn of cozstal saline wastes., The
developmént‘cf beach resorts is more likely in ihis‘part
becsuso of less vigorcus weathey conditions during summer,
Beinévclcse'to important centres of population, the coast .
has developed some holiday camps like Cumas and Hajira |
nesr Surat ond Unrat about 15 km west of Navsari.

poor soil, bed dralnsge and marginal agricultural
productivity with hardly any industrial development explain
the low population density in the coastel areas.

The £egimn with its extensive flatland holds cut a
promise fer‘the future, proyidad the Kharlands are
reélaiétd. irrigaticp facilities are made availsble,
drainage isli@proved and an efficient network of thorough

fares laid.
DESCRIPTION OF THE AREA
Coastal Cujarat aspproximately occupies ona-third of
the Peningular India, along the west coast. Gujarast coast

from Khambat to Umargam runs into gbout 600 Kilometres,
The area surveyed in the present work lies between
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20° 17 N and 229-17' N latitudes and slmost on
72° 30" E longitude. '

The areas surveyed form a part of the Kheds District,
Vadodara pistrict, Bharuch District, Surat District and
. Valsad District,

The shore rellef about 5 Km interior from the coast
has been surveyed with particular reference to Khambat,
Chokari, Kavi, Chuveran (Mahi estuasry), Dahe), Olpad,
rumas, Hajira, Magdslla, Ehimpore, Umrat, Dandl, Tithal,
&aehgmgri.,ﬁmm, Nargel, Umdrgsam and their adjoining
" regiens for botanical collections and ecological

observations (Map 1).

The area is approachable by rsilway from Qadodara to
Bharuch, Surat, Neveari, Valsad as well as by regularly
‘running State Transport buses frow Vadodara but the
‘coa§tai areas from Bharuch, sufat; tlavsari and Vils;d

are approachable by State Transport buses cnl?.

Interior parts of the coastsl ares are not
agprcéchahl&‘during monsoon 8s buses are suspended in
these aress because of 'Kaccha' roads, -

GROLOGY

I3

Geologically, the study ares comprises deposits of
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Tertiary ang Quaternery 29e¢. 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 peccan trap baselts of Eocenes

. cretaceous age. The coastal ailuﬁium,forms'a belt along
the wegt coast in Bharuch, Surat and Valsad districts, in
south Gujarat. Some portion of the alluvium deposited
along the coast is ca?tributed by the deltaic sediments
brought in by the rivers like Narmada, Tepl and #ahi,

~ The coastal deposiis in some aress like Khambat
conprise brine saturated salt deposits,

The generalised stratigraphy of the study area is

&% follows 3

Time stzatig§aphic Unit .  Lithology

Hecent and subrecent Alluvium and Blown sands
ploisté;bﬁé' S Conglomerate

‘#iocene - Ferrugincus sandstone
Eocene . ‘ Numméliﬁic limestone
Palaccene’ ‘ Laterite

Cretateocus Deccan Trap basclts‘

The above stratigrasphic units are described below,
teginning with oldest : -

{



Deccan Irap : These basalts cover a considerable
‘portion of the interior perts of Surat, Navsari and Valsad,
The rocks are exposed in the baeds of rivers Tapi, Purns,
fmbika 2nd Daman-Canga. They are found nearer the coast
at Uaman, Nargol and Unargam. In east of Valsad District
they have high ridges and deep valleys trending in northe
south direction, Tgwards west, they lose elevation and
‘merge into alluvium, The lava flows are’qf “pahoghos™,
nia* and intermediate types having massive as well as
vesicular varieties. Joining and gpherolidal weathering
are common features with them, sevor;l dykes of dolerite

have cut across the traps, 1

Important rock types of Deccan Trap ere basalt and
agolomerate, Ali thegse xocks arxe of wvolcenic origin.

Laterites : The iateritea are found in the vicinity
of Deccan Tf&p basalts. They are situated in Bharuch and
curat districts. These rocks are red brown in colour and

have vesiculer structure,

i

Nusmulitic limestone : These rocks are found in the
Bharuch and Surat districts, They are . yellow to yellow
Brown 1imea£mnes which are highly fossiliferous. The
fossils ere mainly foraminifers. The rocks are flaggy in
nature and sre used as bullding stones.

Ferruginous sandstone : These rocks are elso found
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in Bharuch and Surat. districts., They are red brown in
. eolour due to presence of iron oxides.

Conglomerates : These sedimentsry rocks are found in
Bharuch and Surat districts, They are grey in colour. They
contalin pabblés of agate and other silica minerals. The
agate is vsed as semi-precious stone, |

Alluvium and blown sands : Most of the RKheda district

is covered with alluvium which has got an immense thickness
comprising ssnd, clays and calcareocus kankar., The alluvial
soil is covered with brown sand forming sand sheets, dunes
and mounds. The older alluvium whichAéon;titutea sand,
silt, clay and kenkar has been deposited and weathered
during the whole length of Cuaternary period. This is
covered by younger alluvium and different types of soil

in the Vadodara district. The overlying alluvium at thg
top is called older slluvium because of its antiquity.
This is highly weathered forming lime kanker, calc-crusts
otc, at Bharuch, Dahe), along the coast and at places,
there are 8 few blown sand poﬁketa algo.

The level of ground water in the coastal strip known
as ®bara" is near the surface but it is mostly brackish.
The younger elluvium is mostly confined to the proximity

to streems and is very fertile, Blown sandunes are
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abundant in the coastsl zone wheress the fluvicmarine mud
and other deposiss abound the tidal flats and estuarines.

For the most part, the scil-cover is alluvial, and
formed out of the material deposited by rivers and their
tributaries. Atmospheric westhering and action of strong

" winds have to a certaln extent affected the alluvial

deposits with residusl weathering products and wind berne
material, As a result the existing soll cover is a mixed
one formed of sither black soils or else pale brown loam

. and. sand,

o

The soll is a heterogencus, golyd&sperse system of
~ solid, 1iquid and gasecus compénents in varieus proportions,

. Baline solls occur alony sea coast because of tidal

action or the presence of saline ground water,
Sslt may influence soils in many ways.

saline soils include soils containing soluble saits
in cuantities sufficieht to interfere with the growth of
most crep plants but not contéining snough oxehonéaablo
sodium to slter soll characteristics appreciably.

' §3line is used iéﬂcﬁaﬁectibn with soils for which the

conductivity of the saturation extract is more than 4 mmhos/com
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- at 25°C and the exchengeable sodium percentage is less
than 15, Ordinarily the pH is less than 8.5. When adeguate
drainage is estébliehed, the excessive scluble salts may
be removed by leaching and they agein become normal soils.

Saline soils are often recognized by the presence of
white crusts of salis on the surface. Soil salinity may
" ocour in solls having distinctly developed profile
cha:aaiaristics or in undifferentisted soil material such

as alluvium,

The chemical characteristics of soils classed as
saline are mainly determined by the kinds and smounts of
salts present. The amount of soluble salts present
controls the osmotic pressure of the soll solution,
Soluble and exchangeable potassium are ordinarily mincr
constituvents but oécasionally they may be major constituents,
The chief anions ere chloride, sulfate and sometimes
nitrate. Small amounts of bicarbenate may cccur, but
soluble cerbonates 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 significsnt amounts of exchangeable sodium, saline soils
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. genarally are floccuiated, énd as a consequence, the
permeabllity is equal to or higher than that of simiiar
nonesaline soils.

Soil 1s 2lso not sultsble for crop cultivation due to -
high salinity. It may be only possible to irrigate soil _
' with fresh water continuously for cultivation purpose.

The salinity of the maritime sallt msrsh so0il (8 saline
s0il) is degendent upon & number of factors, These were
first fully enunciated bv;@ggggﬂilgzli and are as follows ;

2) 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 waterftable.

‘b) Rainfall : This will b# responsible. for downward
leaching of 381t in the wpper leyexs of the soil.,

c)‘The'haightfef'the'marsh in relstion ‘to sea lavel :A
‘Lc@é:‘mar&hes'are fi@aﬁed more freguently than upper
mershes, but in the former, the continual influx of the
seg will maintain & éera or less atgsﬁvvsalint content,
whilst in the cese of higher marshes the long perlods of
‘continucus (non-tidsl) exposure, especiszlly in summer will

result in evaporastion and an increased sslt concentration,

© @) rroximity to creeks & Where the drainage is gecod the
scil water drains away readily and there will not be such
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a great increase in salt concentration during periods of

continuous (non-tidali exposure,

@) Nature of the so0il : A marsh built of a fine silty mud
is llkely tc retain more salt than one heving a high
propertion of sand,

f) The presence or absence of vegetation : The presence of
plants brings about a continual rise in the soll water and
they alsc reduce the rate of evaporation fiom the soil
surface. Bare solls always attain & higher salt concentration

in sunmer than vegetation-covered marsh,

g) iInclination of the ground : The greater the slope, the
more rapidlytthe salt water drains off,

h) bistance of marsh from the sea in relation to inflow
of fresh water,

i) Depth of soil water kable ¢ The nesgrer this is to ihe
surfasce, the more constant will be the scil sslinity.

In the case of inland saline soils factors (b), (d),
(e}, {f), {(g) and (i) wlll be operative, while the
féllawing additional factors have to be considered :

3) Depth of subesurface 33lt deposits : the greater the
depth, the less saline will be the surface layers.

k) Inflow of streams intc the area : 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 : This exerts & much more profound

effect in places where the ground is not regularly submerged,

There is & correlation between the vegetation zcones on
a maritime marsh and variations in salinity.

Zalinity is cne‘of the important factors operating in
salt marshes, though it probably operates as either the
scdiuvm or the chloride ion, It is, ho&ever; 1tself affected
by the tidal factor (which can be regarded as the master
factor), rainfall, type of vegetation and soil. Thus
- salinity tends to be higher in lo2ms than in sands,

The variations in the salinity levels were observed
from patchtta patch in the saline ecozone. The electrical
conductivity of the soil sanple was measvred to get an
idea of the range of variation in the salinity gradient,
The electrical conductivity measurements lead to the
conclusion that salinity level (Teble 1 ) flucéuatas to a
considerable extent. It was found that the lowest values
were recorded in rainy sesson due to ieaéhing and flushing
of salts while the summer values were quite high. In winter
slthough the lovel of salinity was quite high in scme
patches (Tzble I1I),

sS0il samples were collected from different habitats
along the cda&t line and analysed in the 1abér§tery for

their'ghysisal properties such as mechanicel composition,



Table 1. Seasonal variations in salinity gradient
of the scoil samples In different saline araeas.

EC : ¥illimhos/Co

Location (season)
Raﬁny . winter. summer
_ Khanmbhat 7.12 11,75 15,52
Chokari 2,30 | 4.63 8.46
covi 3.94 T | 9.87
phuvaran 1.64 ' 3.46 5.64
pzhej 4,82 8.66 ‘ 11,28
mss 207 s 9.32
Hajira . 5%.06 B.6L | 11.39

Tithal . 2.5% ' 4,32 €.39




organic matter content, Blcarbonates, Moisture holding
capacity etc, and chemical preperties such as Electrical
Conductivity, pH, Totsl soluble salts, chloride, calcium
ca:pcnate, pérmeability etc. to study the vegetation in
rel ation to soils, following the methods of Jackson (1967),

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

is sand to loamy sand,

pH values of all the goils from this ecosystenm
exhiblt moderate alkallaity.

Organic matter contents depending on the intensity
and nature of the vagetation range between 0,02 and O, 14
per 'cent in the sandy strend habitat. Values of total ‘
scluble salts and sodium chloride contents polint to the
effect of salt spray but not to direct inundstion with

gea water,

~ The calcium carbonate content of the soils of this
habitat is high,

The sbove data shows that theve is not asppreciable
difference in the chsrecteristics of sﬁnd under dif fersnt
plant ccmmunities of this habitat.

The soil from the inland sandy plain is different
from the sand of the beach habitat. It 1s light brown with
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blackish tinge in colour, The gurface scil is lcamy sand. .
Goils at the surface and upto 30 cn depth were absolutely
dry but after that théy'wbre found to be a 1little moist.

Seils from the salt pans are sandy loan, loam ox
silt loam with mild alkalinity, Their organic matter
contents ar& much higher then the soils from the strand
habitat. Dissolved solids and sodium chloride contents are
vary high as the result of dir@ct influence of ssa-water.
All the soils are highly calcareous. (reble 111).

The surface”seils of the estuarine banks are
moderately alkeline. calcareaus. moderately fine textured,
(clav loam te clay with the highest arganic matter content
in the entire estuaring ecosystem {Table IV). They are
practically unripe soils with extremely loose consistency
and are supergaturated with saline water. Slightly upland
from the estuarine shore but within the estuarine influence,
the shallow wet 1and is characteriséd bv extromely saline
unrige sails of clay lcam ta clay texturs with very low
erganic matt¢r cantent. Thase araas are under the inclements
af physical hazards cf wind and tidal action and are almost
| devoid of vegetation.

. Edaphic . characters fluctuata with increasing distance
from the estuaring shore end thero is & change in the

vegetati¢n pattern in the form of a graded seral covering.
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 Tufts of Suseda's alternate with extensive occurrence
of whitish salt pans devold of any vegetation, except
for the occurrence of patches of Aslurcpus lagopoides.

The paucity of vegetation is in confirmity with the
increased salinity due to excess of totsl soluble salts

. and Cngaratibe aridity.

There is a significant incresse in the number of
- plant species in the intertidal zone, probably due to
the prevelence of less‘sqvese hazerds of salinity and

loamy substratum,
- SLAMATE

Climate is merkedly perlodic and 1s'characterineé
. by 8 comparstively brief monsoon (July - September)
féllswcd bylwinter (Mavembei - February) gradually
leading to dry summer (% axch - Jun&).‘Imeeratate.
Relative Humidity and Reinfall sre the three most
important c‘imatic factors which have & considersble -

influence on tbe vegetation,

Climatic factors of overwhelming deminance in
dete ning the vegetation of coastal aress are, the
moderating iaf‘uence of the ccean, the strong snd prevailing
winds caming from tha Culf of Khambhat and a continual

moisture excess,
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The temperature, relstive humidity and rainfall
in respect of fouxr stations : Chokari (Baroda), Surat,

Valsad and Daman are represented in the tables and graphs.

To sum up, the climate is harsh andtimpoaes many
limitations on the plent communities perched along the
sandy areas, Its effect in, inshore watsr logoed areas
Qnd&r the influence of the tides however, is not very much '

.significant,

Temperature conditions : The maximum'temparatura in the
yeerfoccurs in May when temperstures 23 high as 45°C ara

recorded in scme parts of the state, A large part of the
state, in this month, lies betwesn 3%% and 42,5°C
isotherms, The temparéture@ are lowaat)alang the coastal
areas showing cbviocusly the maritime influences which
modify considerebly the summer distribution of temperature.
The se# breezes penetrate 30 to 40 Km inland lowering not

only the temperature but also its rangs, -

‘The maximum tempereture in January does not sxceed
30°C, The isotherms are oast-west and the températvxe
increases steadily éa one moves southwards., The only part
of the state experiencing taﬁpezatures‘hiqher‘thanABGDG
in Januery is the Narmada~Tapi doab, The low sltitude of
the ares, %he‘penetratian‘af\saa breezes aieng the river

valleys, and a considerasble growth of vegetation have
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preventad the %emperatu:és froé falling too low,

#s & rule, the range of temperature in Gujarat is
always higher in winter then in sunmer. Equaily
significant is the fact tﬁat the coastal areas show &
lower range than places in the interior. Average monthly
range of temperatures during the study period has been
highest in month of April or May when it is 39° to 41°C.

~ Though the average maximum reaches to 38° or 39°C the

avarage minimum temperature remains 24° to 26°C (Tables V,
vi, VII, XIV and Graphs 1, 2, 3; 1c, 1, 12 and 13),

Relative Humidity : The reletive humidity in all parts of
the state is low, lingering in the neighbourhood of S0%
between October and May. This however, does not apply to
the coastal oreas where the wmoisture content of the
atmogphere is moderately high all the year round with a
maximum in tﬁo susnmer months. In summer, the R,H, in the
cosstol areas is recorded as high as 75%. The relstive
humidity of the coastal places in the afterncons is not
so low, A very high relative humidity is often associated
with cloudiness and raing in the months of July and August
(Tebles VIII, IX, X, XIV and Graphs 4, 5, 6, 10, 11, 12

and 13).

Reinfall : Gujerat receives much of its rainsg from the

south-west monsoon during the period between June and
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sSeptember, The monscon bresks in Jung, reaches its maximum
intensity in July, which is the wettest month of the yesr
and dacreases towafds.the end of September. September is
the month of marginal rainfsll while October is marked by
very occasional ghowers. November to Masy is a dry peried,
' 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 southermmost part of
the state, part of Valsad district, receives as high as
2,000 mm of rainfall. The decresse in the amount of rainfall,
"to the north is rather ebrupt and in less then 100 Km to
the north, it dwindles to 1,040 mm ot Surat. All parts of
v the coast face s wide stretch of sea and the onshore
mongoons are equally strong everywhere {Tabltéﬁ%%, Xii,
XII1, XIV and Graphs 7, 8, 9, 10, 1L, 12, 13).

RESENT WORK

. The area selected for the pres&nt work is botanically
'vixgin and uptill nuw no intensive study of the srea was
’ undertaken. The wor k. émbodies. the results of four yvears
,ofxintensiva and extensive exploration of the entire sres.
Thﬁ area displays a remarkeble divepgitvvof floristic
com;oéitzan.(rhe vegetation pattern is influenced by a
complex of envircnmental factors, including frequency and

‘range of tides, selinity, mlicrorelief, substrate and storms.
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The habitét 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 Cujarast is divisible into
three sub-groups, viz,, Strand, Selt marsh and Estuarine,
The strand vegetation is characteristic with opefn, mat
forming ploneer speclies followed by scattered herbs, shrubs
and trees dispersed along the relief beyond the high tide
limit of the backshore region, This 1s further divisible
into two substréte types, namely, send strand and rock
strand., The sazlt marsh is chiefly composed of mangroves
growing on low lying muddy shores and sandy s2line sreas
under the influence of tides. The coastal sxea of the
places vigited was found to be sandy, muddy or mixed and
nowhere rocky coast was encountered, It waés observed that
although éolerant of high salinity'canaiticns, mangroves
appear to reach their best development in polyhaline

{estuarine) situations.

Regulsr excursions were planned in different seasons
in 81l the coastal regions in order to provide the base line
informatien on seasonal changes in the vegetation, phenology

of plants and floristic composition. .

To study soll features in relation to plant communities,
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soll samples were collected from different localities and
different zonaes within 2 locality and analysed in the
laberatoxy for physical and chemical prﬁpartiea such as
mechanical cemposition, organic matter, moisture holding
capscity, percentage bicarbonates, pH salinity (Ec),
chloride, calclum carbonate, total soluble salts,
carbonate content, permeability etc.

The field studies produced an abundance of datd not
apparent or easily extracted from the more generalised
- yegetational aenalysis, This faci. together with the fact
that few floristic studies specific to the maritime
proyiﬁaas have baen written, led to the preparatien of
this flora of the coastal areas of (ujarat.

In the thusis, atrangemeﬁt of families is according
to Cooke's (reprinted, 1958) Flora of ‘the presidency of
Bombay, For the sake of convenience, the geners in a
femily ang épeéieb‘wiih 3 genus are arrangad alphabstically,
Artificial keys based ‘on exomorphic¢ characters have been
given for ganera énd spécies. }

. ?he,nemenclatugg‘has been brought up-to-date in the
light of current researches and in accdr@an&& with the
rulés of the *Internstional Code of Botsnical Nomenclature
19667, Most of the names ere those given in Cooke's Flore,
but when the name is changed, the»carxect na@a is given
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first, It is followed by su&h synonym as may explain the
reasons for nomenclatural changes.

Based on personal criticsl observations from fresh 1
as well as herbsrium materlials, 2 short description is
given for each plant which is followed by afnate on its
hablit, habitat, lccal names, econcmic or local éses if any,
world distribution and critical ﬁotes to explain either
nomenclature or remarks on the identity of plants are

given wherever necessayy.

In support of cbservaticns are given illustrations
and photographs of plants,

HE CLOGY

(A) Field work : An intensive field work was carried out
every week in sll seascns with more frequency during rainy
season, so that nothing escapes of the herbacecus ephemeral
flora‘appcaring in that season,

furing collection trips, planti vwere collected in
different develcpmental stages and exhaustive field notes
were taken, Special care was taken to record habit, habitat,
abun&ence, colour and fragrance of the flower etc. Specimens
collicted during the excursions were processed and preserved
’ in the ugual manner, following Lawrence (1951) and Ssntapsu
(1935). Cooke's Flors was the basis for a cursory
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identification at the end of 8 day's work. All the
jocalities were covered in dif ferent seasons which
reéulted in obtaining7infarmption sbout the phenclogy

of the plents and the seasonasl changés in the vegetational
gnd florigtic composition,

furing outings several black ancd white and coloured

photographs were taken,

The constant moving from place to place, the
accumulation of half dried specimens that had to be
sttended to, the primitive convenience of the sea-coast
expenses - all these made the trips a series of strenuous
unéértakings compensated by a sense of achievament and the

§

Joy of discovery,

Further, sufficisnt materisl was preserved in liquid
media (4% formalin) to enable subsequent laboratory studies,

(B) Laboratory work : To cﬁnf%rm the field identification,

innunerable specimens of 8lmost every speclies representec

in the thesis have beon dissected and critically examined

in the laboratory and by reference to Cooke's Flera of

the Presidency of Bombay or the Hooker's Flora of British

India. Line drawings of most of ihs‘planti were prepared,

The iiﬁaidtawinga~will be of great help in the‘idtntification
ofitht plants, ' B
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Identified herbarium spéeimens were compared with
the suthentic ones in the Blatter Herbarium, Bombay, Central
National Herbarium, Howrah, and Herbarium, National
Botenical Gardens, Lucknow, - -

rftor identifications were confirmed, the herbarium -
gheets were labelled and deposited in the Herbarium of the
Cepartment of Botany, The K. S, Univé:sity cf Béroda, Baroda,
Gujerat, India., A few familles have been split feollowing

recent monographlc works.,

The collected informetion about the plants that was
entered in the field dlarles was then transferred to
index cards, The brief but entirely originsl descriptions
have bean made from fresh or preserved specimens. Reference
to various regional floras indicated tbé range of
Letribation within the subcontinent and ocutside,



