o
~3

N

EGETATI

General Aspect of Vegetation

The whole coastal are® under inéeatigation'is'morn or less
pla;n and is trrggu;a; 16 its ocutline broken by the estuaries
of Mahi, Narmada, Tepti and re&axkably featureless with a slope
perceptible only in the flow of the rivers. The plains are mostly
under plough and hence hedge flora and weed flors form &
prominent'pért of the vegetational patterﬁ. Areas which are
not under‘cultivationAdevolup into wastelands occupied by &

few herbaceous and woody species.

There are a few 1mbortant lakes or ponds, roadside ditches
and puddles, which support rich aquatic vegetation. The pond
vegetation shows seasonal variations due to fluctuations in the
water level. The ditches and puddles, when filled with water
during the rains support variocus hydrophytic plant communities
and ephemeral xerophytic plant communities on drying out, during

late winter and summer,

The entire coastiinewﬁrpm-Khambhat to Umargam is either
marshy or sandy exéépt at Daman and Meh dungri where it is rocky.
The classification of cﬁastal vegetation pfoéosed by 6hampion and
Seth (1968) and modified by Rao and sastry (1972, 1974) has ‘baen
followed here. Based upon the vegetation, edsphic festures and

other habitat factors, the following three sub-types have been
studied. I. Strand; 1I. Estuarine and Salt Marsh; #nd III. Semi

arid coastal plain,
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Various aspects of vegetation have been discussed in
detail under the following heads

1. Coastal Vegetation,
2. Aquatic Vegetation,
3. Vegetetxon of waste lands and roadsades.

' 4, Hedge: flora znd weed flora of cultivatod fields.

A The vegetatian of the coast has been discussed in detail,
85 very little informstion is aveilable on it.

l.. Coastal Vagetation

The coastsl vegetation of Gujarat state from Khambhat to
.‘Umargam is divisible into three sub-groups : I. Strand,
II Estuarine and Salt Marsh, and IXI. Semi~Arid Coestal Plain.

. 1. SIRAND VEGETATICN

The strand habitat is portion af the land immsdiaﬁely

.. 8djacent and parallel to the sea shore under the direct influence

of salt spray, The vegotation is cha;acteristic with open, mat

fofming-pioneer'species followed by scattered herbs, shrubs and

trees spread along the ‘area beyond the high tide 1imit or the

| back shore region. It is studled unde: twu,tcpographic zones
Sand Strand and Rock strand. '

an ran

This habitat covers quite s larger areas along the shore
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‘1ine. It is nowhere continuous but often broken mainly by muddy
shores, and only at Dsman and Meh dungri by rocky shores. The
vegetation aleng the sandy beaches exhibits fellowing zonstions,
This type of vegetation is ocbserved at Dshej, Hajira, Dumaes,
Tithel, Dandi snd Nargol.

{1) gpen Pioneer Zone : This 2one is the first in the supra
tidsl region immediately preceeding the drift line, It nxhibiti
sparse vegetation, The ploneer species is Jpomeea pes~caprae (L.)
R, Br, (Plate No. 1), Associated species noted are Cynodon
dactylon (L,) Pers., Oyperus 8renarius Retz., Launaes pinnatifids
Cass., Portulaca oleraces Linn,, Sesuvium portulacastrum Linn,,
Sugeds nodiflors Mog., Sporobolus sp. and Aelurcpus lagopoides

(L.) Trin. ex Thw, This zone is succeeded by closed herbscecus
zone, (Plate No. 2).

(11) Closed herbacecus z : Here the vegetation attains a
little more density with scme mat forming herbaceous plants,
It is characterised by the presence of herbs like Aristolochis

bractesta Lamk,, Horreria erticularisg (L. f.) P.NLWLLL.,

Goniegyns hirts (Willd.) Ali, Psilestschys serices Hook. f.,
Enicostemme hysscoifolium (Wille,) Verd,, Cyperus aristatug,
Ipomoea pes-caprae (Linn.) RB.Pr., Lasunsea pinnatifida Cess.,
Tribulus terrestris Linn,, Phyla nudifiora Linn., Polycarpaes
¢orymbos® Lavk., Poriulaca cleraces Linn., Euphorbia zornioides

. Boiss, Perctls indice (L.) O. Ktze., Mollugo nirdicaulis Lamk.,
Gisekis Eha&ggm;‘ des Linn., Solanum suratiense Burm, f.,
Fimbristviis polytrichoides (Retz,) Vahl, and Gloricss superbs Linn,



PLATE No. 1. Ipomoea pes-caprae (L.) R. Br., a pioneer species at
some places otherwise common all along the sandy coast.



PLATE No. 2. gesuvium portu~cifisryi? L., nudiflora Mog. and
Atluroous laoopoldas (L.) Trin. ax Thw. in tha sandy

soil at Dumas.
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(’111; Mid mixed or bu zone : This zone is‘cmposed of
mixed vegetation of herbacecus species with some sub shrubby
or bushy plants. Main components of herbacecus species are
phyllanthus piruri Linn,, B. maderaspatengis Linn., Zornias
gibboga Span., Comphrena ce;o_a_;& oldus Mart., Corchoru; aestuans

« Linn,, Ey_gﬁogbia hirte Linn., £. hypercifolia veor, g Mf;‘gi'
ﬁaok.. Coldenia ggocumbmn Ltinn,, Eerotig éﬁ‘.‘é’éﬁ.‘. {L.) 0. Kuatz.,
gerhg_g.ig di {fusa Linn., Esgrgoria gticu;ari (Linn. f.) S. LWill,,
- B ttricta Schum., He ;io;regium cgras;avicm Lim.. and ‘
1ndigafegt cordifn_l;_ia Heyne. f;rata;aria gzgnifg;ia L. £.,
Q verxugaga Les ___q_g_gg__ aurgcu;ata Les Iwhgogi hirta H;m.,
I \gnrgu&g Pars. , ‘Solsnum surattense Burm, f., S. tri;obag Les
gpuntia elatior Mill., Grewis tenax. (Forsk.) Fierd, Calotropis
R rnci;l.ﬂ; Br., C. 'gigg‘n;géa {L.} R. BCP., égggaris de cidua (Fcrsk.)

. Hdgew., Jatropha gossypifolias Roxb., Iamarix ericoides Rottl, 0
‘{Plate No. 3), Vitex neg‘ unde L., and Clercdendrum inerme Geertn,
form: chief components of sub-shrubby or bushy plants, This zone
which is an adnixture of herbs, shrubs and creepen, gradually

. BRTges with a fow tnx; attains.ng tree stnture to fa:m an opsn

. inner woodland zone,

'(iv)’- f;;mg woodland ‘z‘og‘e : The commonly cbserved trees and
. plants with arborescent habit are Prosopis ginerarts (L.) Machr.,
P. juliflora 5C., gg‘ ragsus flabeilifer Linh,, Ihespesis
“popuiriea (L.) Soland ex Corres, Derris indica (Lamk,) Beanet.,
- Bglvadora persics Linn,, 5. gleocides Dene and_Cocos nucsifera Linn,
“From the above mentioned species Progopis julifliora DC.,



PLATE No. 4. Protooli Ilullflora DC. in flowers ond fruits, forms
gregarious, dans# thickets at Hajlra.
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S
P. cinersria (L.) Macbr. and Borassus flabsllifer Linn. are

self-sowing, forming extensive pure sirands at Dahej, Hajirs,
fumas, Tithel etc. These tree species support climbers like

Glorjoss superba Linn,, leptadenia reticulata wt, & Arn,,
perqularia daemia (Forsk,) Chiov., Pentatrophis Cynanchoides

" R. Br., sarcostemma secamone (L,) Bennet., Jelosna pallida
(Roxb,) Craib and Hemigggmu s indicus R. Br.. At places, dense

groves of pPandanus odoratissimum 1. f. with branching stems
vbearing Qen:a. long leaved crowng supported by stilt roots and
with oxtremely sweet scented inflareséonéeé sre alsélnotad.
Besides Qasuagin aguigg;ifolia Linn.. guea;ggtus ﬁp., Loces
nuciggr Lion., are same of the cammaneat cultivated trees. Only
ot Hajira, Proscois ju;;flnga forms gregaricus, dense thickets
over extensive area, This zone graduvally merges intc the waste
lands and cultivated fields in the hinter land region in the
coastal beltis. (Plate No. 4).

¢k Strand

This type of habitat which is p:i’doégnant in Saurashtre
and Kutch is much limited to a small srea at Daman and Meh
dungri region of the ares under investigation. The flora ond
vegetation of this a;&a’ia mostly cumposed of Suth inland and
coastel plante. For the purpese o? study this srea is divided
into follewing three zones,

(2) Zone of rocky gloges and humpg : This zone is formed by

the cutting and breaking of rocks due to constant action of huge
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"~ tides. It is regulsrly inundated by high tide and 1s mostly
_ exposed during low tide only. This rocky area support only

algal species belonging to Enteromorpha, Ulva, Dictyots,
Sargsssum and Jurbinaris.

{b) Zone of rocky relief sleping inlsnd : This zone is composed
of exposed flat rocks with pot-holes and crevices having & thin
cover of sand, Such a habitst supports 2 limited nunmber of
annuals and perennials. The interesting plants noted here sre

Euphorbis thymifolis Linn,, Goniegyna hirta (Willd.) Ali,
Indoneesilla echioides (L.) Sreem,, Kickxia ramogissima (wall,)
Janchen,, Hybgnthus enneaspermus (L.} F.Muell., Lepidsgathis
grinervis Wall. ex Nees, lLindenbergia muraria (Roxb.) P. Bruchl.,
Ixidax procumbens Linn, and Portuleca guadrifida Linn,

(c) Zone of inland grave or_rocky habi i The vegetation of
this zone is composed of spiny thickets and shrubby herbs.
Dominant shrubby species encocuntered in this habitat sre Zizyphus

penoplia ¥i1l,, Z. numsujeria (Burm,.f.) ¥t, & Arn., Dichrostachys
cinerea (L.) Wt. & Arn., Maytenus emarginatus (®illd.) Ding Hou,
Capparis decidua (Forsk.) Edgew. and Barleria prionitis Linn.
Climbing plants like Cayratis cernosa (Lank.) Gagnep., Cissus
quadrenqularis Linn,, Cannavalia gladiats (Jacq.)} DBC., Iingospora

cordifolia (Willd,) Miers,, Luffs acutangulas Linn, and Hemidesmus
indicug R. Br. are commonly observed in this habitat, In additien,

8 few undershrubs and herbs are also noted either in the open
or in the shade of the thickets formed by bushy and shrubby plants.

These include gcalypha indica Linn., Achyresnthes aspers var.,
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A.getgggr;g;achxa Hook. f., Acénthospermum hispidum DC., Bavonia
zeylanica Cav,, Echinops schinatus Roxb., Alysicarpus monilifer
(L.)\oC., Blumea obliqua (L,) Druce, lndigofers cordifolis Heyne,
Lepidegathes trinervis vall. ex Nees and Hybanthus ennesspersus
(L.) F. Muell,

11. Estuarine and Salt siarsh Veaetation
A. Estuarine Vegetation .

An entuary is *an em&aymant cf watar at the maxgin of see

in which there is a considexable mixturo of f:esh and salt watex®,
Salinities are ;cﬂsaqqent;yqlowor wi;hin the estuery than the open
sea, Estuaries aquformed‘in the narrow boundsry zone between the
. sed and the'lind and their life is gonoﬁally short. Their form
and extent 15 being constantly alterod by 0rasion ‘and deposition
of sedimanta and draatic offects arc caused by a small rai&ing
.Qr,lowqr;ng of.the sea lavel, Throqghaptlthe estuary, deep

areas cemmoﬁlv contain 1aminit§d mud, related to a turbidity
maximum. Leminated mud is also present on the estuary margins

: adj@éent“té'the‘salt'marsh.

y ¥ estuory haa three features, cnn it 1s cnastal. second
1t“involves the mixiﬂg of twe ktndt of wattr. ses water and
fresh water with dif:erent salinity and the third festure is,
&ts circulation is strenglv influcnced by the presence of

hb@undatiea- Eetuaries tend to be very activo»geolagical ‘
. environmenta becausc the dynamic prccoascs 'of the s¢a meet
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frontally with the processes of the lend augmented the flow
of river water and sediments. (Plaete No. 8).

Estuarine vegetation is generally composed of dense woody
plants, shrubs and succulent herbs in varying proportions
distributed on an uneven coastline lying under conatant pressure
of tidal end fresh water resources. The major Indien estuaries
are mostly 1oca;éd along the east coast whereass it iu‘épnfinud
to ses inlets, small river mouths, lagcons, bays ag& béék weater

systems along the wn;t coast,

In Saurashtra, the éstusrine vegetation is very pocr but
it is 2 little betier represented along the Gujsrat coast from
.Khambhat to Umargem. In this, there are three noteworthy
estvaries known as Hahi, Nermada gnd Tapti. They exhibit netable
similarities in flaristiclcempositian.

The euestuarine Zone is not well represented in these
estueries. A robust spiny grass Urochondra setulosa (Trin.) Hubb,
forms mor'e or less pure formations in the suestuarine reglon,

The chief floristic components in the prohaline zcne are

Avicennia alba Blume, Excoecaris sgallochs lLinn., Acanthus
_;Licifg;&@s Linn,, Sonn 2 apetals B. Haﬁ., Cenchrug bifjorus

Dominant taxa of euhaline zone 2re species of Suaeds,

Heliotropium curassavieum iinn., Aeluropus lagopoides (L.)

Trin, ex Thw., Sesuvium portulscastrum Linn,, Salicornia bractiasts
Roxb. and Cresss cretica lLinn.. Other species noted sre



PLATE No. 5. steep banka along the Mahi estuary at
Dhuvaran damaged due to heavy flooding
by river waters and on slaught of heavy
tidal waves, showing sparse vegetation.
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Enicogteme hyassopifolium (wWilld.) verd,, éggcrus rotundus Linn,
(Plate No, 6).

Aliabet, S small island in Narmada estuary sbout a kilometer
long (E-#) and half a kilometer in breadth shows vegetstion of
tidsl mangrove sub=type of pre;estuarine type. it is characterized
by the @r&sence of abundantly and luxbriantly growing scrubs and
tree species of méngroveé dis@e:spé en a low lying shallow relief
which is all the while under aonaiaﬁt'effect of tides. The main

componants of this tidal mangroves are Avicennia alba Blume,

Acanthus | ;icgfoliu Linn.. and §Q~_~!§§;£ gpetals B, Ham,, Some
of the rarely noted species are Sesuvium portul scastrum Linn.,
seluropus lagopoides (L.) Trin. ex Tiw., aArthrocnemum indicum
Mog, Urochondrs setulogs (Trin.) Hubb,, Suseds maritima bumort.
and Rhizoshora mucronata Lamk,

. B. &a8lt Marsh Vegptatien

‘Except strand and estuarine vegetation mentioned above,
rest of the cosstal vagetation falls under this category, It is
composed of the amall river daltas, the creeks snd backwater

' shallow sreas under the influence of ;i@e;. This type of
vegetation is observed attumargam,kwargul. Golwad, Tithal,
Biiimors, Dendi, Hajire, Dshej, Dumas and Khambhat. Muddy ses
shores, quiet bays and shallow inlets are the habitats for
manarove vegetstion., Mangroves form -.a distinct belt which is
followed by sandy saline ares and salt pans, The main festures
‘of the salt mersh vegetation is zonation. Different components
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PLATE No 6 Suaeda nudiflora Mog. along with Suaeda monoica Forsk.
on the muddy coast at Chokari - Mahi estuary.
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of the salt mersh flors ere studied under the foilawing

community types : !
f ’

{a) Avicennia alba comnunity :« The community mostly dominates
parts of sea-shores at Umargem, Nargol, Colwad and Bilimera.

Its presence is noted near the coastline but in the interior
sheltered sandy and muddy aress; due to severe biotic activities
its thicket forming feature is rarely observed. Other co-
dominants of thig community are Scirpus maritimus Linn.,
ﬁcg’gghug illicifolius Linn.,, Salicornia bractista Roxb.,

Sonneratia spetaig B, Han, end Rimbristylis cymoss R. Br,
{(Plate No, 7).

{b) Asluropus lagonoides community : This community is

characteristic of ssline aress where it forms extensive mats and

tolerates some inundation with ses water, Ifs chief associates

. are Sesuvium portulacastrum linn,, Sporobelus sp., Suseds

nudiflora Mog,, §. monoic® Forsk. and Fimbristylis littoralis
Gaudich,. It ie 2 wide spread community in the ares under

investigation. (Plate Ne. 8).

(c) Atxiplex stocksii community : It often forms pure strand or
found scattered along saline areas adjoining the mangreve zone,

Somatimes also found behind gelurecpus lagopoides zone,

(2) suasds nudifiors community ¢ ‘It is sbundant along the fringes
of inland creeks and shallow muddy sress of Khambhat, Chokari,

Dahej, Dumas where it forms impressive mats. In most of the

places, it forms pure stands but at plaées it is slso observed



PLATE No. 8. A clo»a-up of Avictnnia alba Bluiuo, a dominating mangrova
with pnaumatophoraa.



PLATE No. 7. Avicennia alba Blum* community in the background along

the Inland canal. In the foreground is Suaeda nudlflora
and Aeluroous laaopoides (L.) Trin. ex Thw.



gru&ing with Asluropus lagopoides (L.) Trin., ex Thw., Urochondra
satulosa (Trin.) Hubb., Cynodon dactylon (L.) Pers., Cresss
. gretica 1inn, end Suseds monpica Forsk. (Plate Nos. 9 & 10).

(e) Eimbristylis cymoss community -”:It'béﬁémés dominant towards
he 1nterior and noted at Hajires, Magdalla and Bhimpore. Other

paciec noted in this community are §§1rgu maritimus Linn,,
Srachenﬁra setuloga (Trin.) Hubb. and &o;ugogug lsgopoides (1.)

Trin, ex Thw,

. (£) ga;vadota persica compunity : fhislccmﬁunity dominates parts
" of sea-shore at Dshej, Nargol and Golwad. Other associates are
pvicennia alba Blume, Agluropus lasgepoides {L.) Trin. ex Thw,,
Zizyphu ngmmu;g;gg gznodan g gg;g and Suaseda fruticosa.

{plate No. 11)

‘(q) Urochgndra, 2etuloss community 'gréchonga g‘ etuloss s good

sandbinder, is an inland salt mersh plant cemmonly found in

associstion with Aelurcpus ) ggg deg (L.) Trin. ex Thw.,
girpus maritimus Linn. and 1mb£;stz;1g Lymosa. R. @r.

(h) Cresse cretica community : This is usually noted in places
having high salinity. It is often observed in pure stands, At

times found mixed with' ggged gggtgcgga Forsk and &p]gragu
lecopbides (L.) Trin. ex Thw,

Soils from fha salt paat from Khambhat, Dahej, Cumas are
loam, silty clay loam or silty loam with mild to moderate



PLATE No. 11. A Salvador* oaralca community at Dahaj along

with Avicannia alba Bluma, Zlrvphua numaularia
and Aaluroput lagopoidaa (L.) Trin. ax Thw.
aaaociataa.



PLATE No. 10. A closo viow of Su—do nudiflora Mog



PLATE No. 9. Saline non-cultivable but vegetated zone supporting
pure strand of Suaeda nudiflora Mog.



38

alkalinity, Their organic matter contents are much higher than
the scils from strand habitat, (rabie III & 1), These low-lying,
moist lands ususlly become dry during dey season, They fringe
the shor'e line and exhibit interesting plants and habits.
Though neérvthe sea, these lpgnds ere not directly ccnnected with
it and as such support & characteristic vegetation of their own,
The main occupents of these preas at thmbhat are portulacs
quadrifida Linn,, &Zte;nggther gegg:ui; (Linn.) EC.. Bacopa
monnieri (L.) Pennell, c;agt g;ogtrag (L.) Linn., Euphorbias
). g;ergghzlgg Hbyne ex Hotb,,g, zognioida Boiss.. erus
~ kotundus Linn, and Brachiaria m {(Linn.) stapf Dth.r taxas
noted ravrely 1n this habitst are Coniogyna hirts (ﬁilld,) All,
Exagrogtis cillaris (L.) R. Br., Sporobolus marginatus Hochst., ex
As Rich., Polycarpea corymbosa (L.) Lamk., Jugtisia precumbens
var. simplex (ﬁ.non)\Yamazaki,,gggg;g odcrétt Edgew, and Digera
muricata (L.) Mart.. At Dghe) and Dumas, this habitst chiefly
composed of Urochondra setulosd (Trin.) Hubb,, Eclipta prostrats
(L.) Linn,, Phyla nodiflora (L.) Greene., Gonlogyna hirta (willd.)
' Ali, Bacgos monnieri (L.) Pennell. and Cresss cretica lLinn,
other: plants of thig area are zmmannia baccifera Linn.,
4. pultifjors Roxb,, Iephrosis hirta Hem., Leucas biflora R, 5r.,
Crotelaria medicacinea Lamk., Eragrostis viscosa (Retz.) Trin,
and Euphorbia hypericifolls Linn, |

IIIJ. Semi-Arid goag ; a8l glpgn

This plain is comparatively elevated and is away from tides.
It lies behind the strand habitat or salt marshes, slacks and
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muddy formations, The vegetation of this area is a mixture of

inland cpen communities forming scrub forests and is
represented by the following community types(Plate No. 12) :-

(i) Community of Hyphsene indica :- It is noted only along the
‘coastal plein arcund Daman, At places it is found in dense
patshes.'ether chief asssociates sre Phoenix sylvestris (1L.) Roxb,,
Borassus flabellifer Linn,, Cagsis suriculata Linn,, Butea
MONosperma (Laﬁk.) Taub., and Salvadora persica Linn..

(11) Community of Calotropis procera :- It is noted at several
places in dry sandy soils, It is found scattered all slong the

plain, Its main associstes are Capparls decidua (Forsk.) Edgew.,
Lassia auriculate Linn., Cagsia occidentalis Linn., Dichrostachys
cinerea (L.) wWt. & Arn., Buted monosperms (Lamk.) Taub.,
Erxsorostis ciliaris (L.) R. Br., Achyranthes sspers Linn., and

Barleris prionitis Linn,,

(ii1) Community of Prosopig cineris : It is found in pure stand
in certain localities sway from the strand belt, Other chief

components of this community are Cassia suricul ata Linn.,
Mimosa hamsta Willd.,, Calotropis gigantea (L.) R. Br., Zizyphus
nummuleria (Burm, f.) Wt. et Arn., Pupalias labpacea (L.) Juss.,
Iribulus terrestris Linn., and Boerhavia verticillata Poir..

(iv) Community of Capparis decidua {(Plate No. 13) : This
community forms pure stand in Meh dﬁngri srea only. Its. other

occupants are Meytenus emarginata (Willd,) bing Hou, Zizyphus
punmularis (Forsk.) Edgew., Cesgsia auriculats Linn., pPlumbago

zeylanica Linn,, Pupalia lappaces (Linn.) Juss.,Apluds varia etc.



PLATE No. 13. A degraded Capparia scrub with Meytenus
emarginata (Willd.) Ding Hou and Aoluda
varia occupying the slopes of the
elevated coast at Meh dungri.



PLATE No. 12. General view of an elevated plain away from
tides and lying behind strand habitat,
supporting a scrub.



Aguatic ngatation

The vegetatibn of Ponds, Puddles and other low.lying sxeas

There are @ number of ponds. natural or artificial, »
greater aumber of puddles which are dry in hot months and are
fillad up during the monsoon and a Aumber of marsheés or swaaps,
which exhibit 8 wide. veriety of aquatic vegetation due to
- fluctuations in water ld;eli The floristic ccmposition of the
vegetation occupying the difierent zones is, however, subject

to changes due to verious biotic and edaphic factors.

. éigagcggghg;lgggggglgg'Neecg Amaranthus spinosus Linn.,

- pmmanndd baccifera Linn,, Phyla ppdiflors Limn,., Jpomoes
squatica Forsk., and Eclipts srectd Linn. are common in moist
situations. At some places along the Kshi estuary, e.g, ot
Chokari pure formations of Bacopa monnieri Penn, was met with
in a dirty pool. '

" The vegetation of—dried ponds end ditches consists mainly

of Astarcaathg longifolja Nees, g@g;ggg lotoides W. & A,,
Polygonum plebejum Linn,, Coldenia procumbens Linn,, Xsnthium

strumarium Linn,, Eclinte erects Linn., Anmannia baccifers Limn.,

Heliotropium indieum Linn,, and species of Eragrostis and Cenchrus.

Most striking peculiarity of the area under investigation
is that the region towsrds socuth i,e. towards Surst at auﬁas.
Magdalla, Bhimpore, Tithal, Meh dungri, Umrat is al) studded
with 8 number of ponds, many of which hold water throughout the
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year while along the Mahl estuary there is only one notable
_pond at Chokari.

Most of the villages have ponds for storage of water, to be
. used for various purposes, Most of these da'not support any
vegetation on er in the ﬁater due tc excessive biotic
Xinterforence. These ponds show. the presence of weteland species
occupving tha banks, Only the important. aquatic habitats with
comparatively less of biotic intexference and which at the séme
time show ;atﬁ:eqting zonaﬁion of vegetation have been selected

 for the study.

The aquatic communities of the ponds .investigated include
the following :

(1) Free floating communities se

{a) Plankton - commonly observed in sluggish witer ~ species
of Cladophora, ggirggzga,‘gxggggg, ggitwliné, Oedogonium,
Myerocystis, Q;ootrichig,‘giatams end deswids.

(b) Higher plants - Azoila pinnats and Spirodels pelyrhiza
oceur in steady waters of ponds and puddles,

(11) Submerged rooted communities :-

Usually found in deep waters or 3t times in shallow waters
on soft, mbddy bottan, Common plant specles obqervgd ace Hydrills
yerticillets, Najse minor, Ottelis slisvoides, Potemogeton

- grispus, D. Qoggigatug,.g perfoliatus and Vallisperia ag;ra;;g
In Najas and Hydrills even the flowers are submerged while in

rest of the plants, the flowers areo above the surface of water,
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' (i11) submerged rooted communities with flgat;ng jeaves
(Plate Nos. 14 and 15).

These are usually found in clear and shallow to deep waters,

Nelumbo nucifera, Nymphd#ed nouchali end N. pubescens usually
occupy the deeper regions of waters, while Nymphoides indicum,

N. gristatum, Neptunia prostrata end ;gcmoea agugtiaa are found
'in shallaw waters near margins,

‘ (1?) Marsh cggmunggieg (Plate M@. &6) to

Thése plants are always rooted in water or water-logged
soils. They withstend occasional flooding and are found occupying
lerge sreass all along the fringes of ponds and puddles. Th;y are
- commonly known as ﬁMphib;ous‘hv&rophytos,'

Common plent species noted are Cyperus esculentus, Hygrophila
guriculots, smmannis baccifera, pimnophyton cbtusifolium, Iyphe
angustata and Cyperus difformis.

(v) wetland Communities

when the water level recedas;‘tha wet‘muddy'banks are

exposed and are occupied by %haée hygrophilous communities,

Bacopa monnieri, Gnaphalium indicum, phyls nodiflora, Cynodon
.dactylon, Enicostema hyssopifolium, Cyperus arensrius.
 Gonloayna m and Aeschynomene _:Lg_qgg_g are some of the wetland
gpecies which are common in the af&a‘under study.

Whon the ponds and puddles are flooded, various hydrophytic
, communities mentioned abcve are present on or nedr water. buring



PLATE No. 14. Nymphata pubtactnt Willd.; Llanophyton
obtutlfolluro (Linn.) MIg. and Sclrput
Ilttoralla Shrad. var. aubulatua (Vahl)
Chlov. at Khambhat.



PLATE No. 15. Nvmphaea pubescent Willd. 8 Ipomoea
aauatica Forsk, association at Tithal



PLATE No. 16. A typical marsh community of Typha
anqustata Bory. & Chaub
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summer, the water level recedes tc its winimum and many of the
ponds and puddles completely dry, exposing their bottoms. These
' e.#posed surfaces show deep crevices chara(;teris_tic of the black
clayey soll., The vegetation of this ares is charecterised by

xerophytic erimials like Grangga madéra_s_g atana, Polygonum
plebajum, Glinus ;'otgidgg Heliotropium supinum, Chrozoohors
pr g;gg 8, Coldenia procumbens, Cressa cretica and Perannials
like Alhagi pseudslhaol, Argemone mexicena, Xapthium strunarive
and Solanum sursttense.

Vegetation of waste lands and roadsides

The ivqsta lands include the garbagé heaps near human
habitation and vast areas which are barren due to over grezing
and tree-felling activities. The garbage hesps usually support

plants like Achyranthes aspera Linn., Calotropis gigantes (L.)
R. Br., Cassia occidentalis Linn., . tora Linn,, smsrenthus
gpinosus Linn,, Cleome gynendra Linn,, Mithania somnifers (L.)
Dunal, Solanum surattense Burm., f., Datura mete] Linn,,
partynia annua Linn,, Physslis minims Linn,, Scerhavia diffuss
linn,, Corchorus g;;torgus Linn., Goniogyna hirts (wWilld.) Ali,
Xanthium strum rium, Linn,, Cg elina benghalensis Linn,., Sida

acut® Bum. f., Izianthema portulascsstrum Linn,, end Tridax
procumbens Linn, which are arranged in thelr order of dominance.

Other rare taxa noted in this type of hsbitat are PBlepharis repens
(Vahl) Roth, Blumes obligug (L.) Druce, Blumes eriantha IC.,
Lindenbercia muraria (Roxb,) B. Brudt. and Ocimum gratisgimum Lion,,
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{Open barren waste lands ;Uppert~permanent vegetation
consisting nmainly of woody perennlals liko,gggggw nilotica ssp.
indicum (Benth.) Brenan; pithecolobium dulce (Rsxb.) Benth, ;
Capparis decidua (Forsk.,) Edgew., Calotropis cigantea (L.)

R. ér., “izgggus\nummulagia (surm, £.) Wt. & Azn, and Abutilon
indicum (L.) Sweet. cher annual species observed are
Aganthospermum higpidum DC., Cassia tora Linn., C. occidentalis
»Linn;,‘§Lg§.ggggg'Burmgi..:Trgumgettd rotundifolia Lamk.,

‘ ,goriu;gca cleracea Linn,, Glinus Joteides 'linn., Corchorus

- @estuang -Linn., L. olitoriug Linn, and Vernonis cineres (L.)
tess., while ¥gltherid smericana Linn,, Evolvulus alsincides

Linn,, Convelvulus microohyllug Sieb, ex egteng;, Pavenia
zeylanica Cav, sre observed occésionally, : '

In Khambhat, however, 3ithanis somnifera Dunal and
Jatropha gossypifolis Linn,, are very common near the ocutskirts
of the town. Certein tree species like Elgngx elata (L.)

Gamble. p;theco;gbaum dulce (Roxb,) Benth., acaci nilotice ssp.
indigg@ {Benth, ) Brenan.. Mgring eleifora Lank, are commonly

‘planted nesr human habitations.

The roadsides support varicus plant assocliations depending
upon the state of the soll and the extent of biotic influences.
The composition of this vegetatien thus changes from place to
place. In genersl, the following types are commonly recognised,

(1) Xanthium strumarium - Crotalaris medicaginea sssocistion t-

This is the commonest and most da&inant asseéiition. The
f .

w
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co-deminants sre Cassia tora Linn., C. gccidentslis Linn.,
Tephrosia hamiltonii J.R.Drumm, and Acanthospermum hispidum IC..

turing monsoon, a few spreading herbacecus plants capable of
withstending trampling are usually noticed. They are Alysicarpus
monilifer (L.) DC,, Conlogyns hirts (Willd,) Ali, and Boerhavig
gdiffusa Linn, along with a few spreading qgresses. The sturdy
perennials in dry, fruiting stage are the only survivals during

summer,

(4i) Xaonthium strumarium - Calotrepis gilgsntea association i~

" This association was observed only along Dabka - Chokari
road, Other common associstes ere Crotalaria medicagines Laek.,
Argemone mexicans Linn., Cassia suriculata Linn. . gccidentalis
tinn,, C. toxs Limn,, Bar;eri prionitis Linn. Cepparis decidua
(Forsk ) Edgew,, ggctz;octenium aegxgt;um (L, ) Beauv., Sida

goréag {a. f ) Brass.. S. sguta ut Bumx. f., Splanum sursttense
Burm, f. lnd_z_i_gmt_xgg numy Lar.ia (Butm‘ f.) wt, & Arn..

{3,11} Jephrosia hamiltonii - Cassia tora ~association :e’

The comon associates of this association are _S;i_cj,g scuts
Burm, f., Izridax g;oc#mbsng Linn,, Indigcofers tincteria Limn,,
Setaria glaucse (L.) Beauv., Dinebra retroflexs (Vshl) panz.,
and Ersgrostis viscoss (Retz.) Trin. '

(iv) Tephrosia haimqggngi‘- ‘rriumféttp_ :hmpgg;l di‘a @ssoéiation t-
The usual assoclstes of this are Q loris virgsta .,

Eraorostis ciliaris (L.) R, Br., E. viscoss (Retz,) Trin. along
with Cassia tora Linn., C. gccidentalis Linn., Solanum sursttense
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Burm. f, and Sida slba Linn,

(v) Cossis tora - C#ssia pccidentalis association :e

This is less frequently observed. The common asseciatu are
Tephrosia hirta Hem., I. hamiltonii J.R.Drumm., Irichodesms

2eylanicum (Burm, f,) R, Br., Jrivofetts rotundifelis 1amk.,
Echinops echinatus Roxb. and Argemone mexicana Linn.,

(vi) Zizyohus nummularis - Capparis deciduas association 31—

The usual associates of this are Cassia auriculats Linm,,
Echinops echinatus Roxb,, Alhagli pseudsihsgi (M.Rieb.) Desv,,
Ghloris virgata Sw,, fFragrostis ciliaris (L.) R. Br., Eragrostis
tenells (L.) B, ex R. & S., Peristrophe bicalvculats (Retz.) Nees,
Jridax procumbens Linn, and Sida acuts Bumm. f,

‘ Very often these hardy, typicel readside plants are found
to be making inrcads into the forests clearly indicating
increased blotic activity,

Trees are planted slong roadsides for shade or for their
edible fruits and cornament2)l value. The common tree species are
Tsmarindug indica Linn., Azadizachta indica A, Juss., Syzvsivm
gumini (L.) Skeals., Wg hexandra (Roxb,) Dubard., Eicus
benchelensis Linn., F. 3mplissimas Sur., F. religiosa L inn,,

Thespesis populnea {L,) Soland ex Corr. and Derris indics (Lemk.)
pennet,




Hed ' ra and We ors of tivated Fields
Hedoe Flora :

Hedges of plant species like Fuphorbia nerifolia Linn.,
E. tirucalli Linn,, E. he‘gemghx;’;a Linn., Lawsonia inermis

Linn, and ahumber of tree specles are usually grown to demarket
the boundaries of igricultural fields and residential areass.
Finding congenial cenditions under the shade of hedge species,

" other members of the hedgo flora devalop in natursal course,

The hedget support qu;te/athrge g;umhn; of climbors and twiners.

Other. commoner shrubs met with in hedges are m squanosa
I;ma., Kirganelis raticu]ate Baill.‘, Clerodendrum multif)orum
(Buxm, £ .) 0. Kuntze, Qapparis sepiaris Linn., Lycium barbarum
| tinn,, Q;gg_g____ fruticosd fruce, gugginv;,xi; spoctabilie willd.,
zizyphus maurtiana Lamk.. A number of tmn like Acecis nilotica
ssp. indica Del,, Wi&@é&. Lim., g lvadora persics
Linn,, Streblus asper Laur. and Morings uloif.ra Lcak are
observed. Occasionally, Abutilon indicum matt.. ca gg zg;_nga
, Eﬁé.&‘.. Linn., and Glorioaa wgerba Linn, ere fcund to: bo locally
nbundant in hedges. ‘ o

" puring rainy season, these t;e(dgd'u' support 8 numbex of woody
climbers like M' pracatorius iinn., Maerua oblongifclia
A, Rich,, Clitoris ternates Limn., perguleris dsemia Chiov.,
Merremia ggxp_tig (L.) U:b.. and harbaccous climbers such as

JIpomoea gbgcura Kora-&wl. v B}_:_xnchggi minima DC., Clsgémpelos
‘pazeira. ver. ;l_.rguta (Buch. ox m;:.) Foman.. Ipomoea nil Roth,.
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Under the shade of these hedges, many erect or straggling

herbs like Hybanthus snneaspermus Muell., Sclerocarpus africsnus
Jacq., Fupalis lappaces Juss., Blepharis maderaspatensis Hoth,

Borrexrid articularis will., Polyqsle erioptera DC. and Iridax
procumbens Linn, are commonly found, '

Weed Flora ;

- A large portion of the area élong the ses ccait is under
cultivation, Agriculture has almost reached the sea coast, at
pleaces within a kilometer, In such sreas salt toloratinﬁ crops
are cultivated, The c¢rop plants and thei# weed fléra. therefore
form an important part of the vegetation of the sres under
;évestig;tion. S

Crops which arxe sown in mongoon and harveatod in winter are
‘¢called kharif crops.. wecpnd crop season bogins 1n the winter,
" This is rainless period and ¢rops mature &ither 1n tht presence

(- of irrigation or by, ma;atuxn left in the soil on account of

"mcnsaon raling or- heavy é@w of the wintera The crop in harv:gtcd
'in dry moriths of Fabruary anﬁ &arch and is known as the winter
crop or'Rabi crop. In some asreas aftﬁr tho *Kharif* craps‘
fields remain fallow, These crops and fallow fields exhibit a

‘ variety cf waed flore conwisting of .ahnual or perennisl herbs

and grasses.

Important Kharif crops are __x_g‘ggggg, a Linn. and its
varieties, pennisetum typhoideum favm) zswf & Hubb. ,
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@nmi hegbgce@ Linn,

Prominent annual and pexennial Kharif weeds found in paddy
,on'&cschzn@em Andica Linn., Dopstrium junceum (Roxb.) Buch,-
Hem ex Benth,, Cyperus rotundus Limn,, JLudwiqis perennis Linn,,
Sesbania bispinosas (J.) F. & R., Cyperus iria linn., Eleccharis
atropurpurea Kunth, Caesulia axillaris Roxb,, Ammannia mu)tiflora
Roxb, and Melochis corchorifolis Linn.. In fields other then
paddy are found Cleome gynsndra Lien., ggghaf:gu hirts Linn,,
Hedyotis corymbosa (L.) Lamk., Abelmoschus manihot (L.) Medic.,
Cenchrug mg;gﬁg Roxb,, Commeling benchalensis Lim., Eragrostis
tenella (L.) Beauv., Corchorus fascicularis Lank., Scpubia
delphinifolia (Roxb.) G. Don and orchld Habenaris marginata Coleb.

The'importam;‘ Rabi crops are Iriticum sestivum (Wheat),

Mcotigﬁa tabacum (Tobacco) and Cajanus calan {(Cajan Pea). Most
common Rabi weeds are Euphorbia éracugcu,l,aigag Lamk.,

E. gerhrecteg& Gnge. Ee x_ngcr%hz}. ia Heyne ex Roth, eragcht
gernud ver. nenalensis DC., Solanum L‘M Linn., Mghoggqus

tenuifa;ius cav.. Vicoa indicas {??illd.) £C., Cenchrus biflorus
Roxb., , E&M pleraces tinn. and & host of other herbs and

~ grasses.

Luring winter and summer, the fallow fislds support @
luxuriant growth of shruby plants like Alhagi psendslhagi
ﬁa.’ Bieb.) Desv. . gchinggg echinatus Aoxb. , Heliotrooium
) supinum Linon., Mﬂ‘ﬁ&’.‘!’. w {Forsk,) stepf,
" Dactyloctenivn segyptium (L.) Besuv., Ardsmons mexicans Linn.,
snd Irichedesms zeylanicum (Burm, f.) R. Br,



