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photography of marine flora form from the isles of shoals
USA, all the above said evidences support the view that
environmental factors cause the change in the population and

community structure of seaweed ecosystem.

Considering the South Andaman the results of
multiple regression analysis state that there are strong
control of environmental factors on seaweed ecosystem (Table
- 27). The possible factors analysed here are tide, rain,
relative humidity, wave, depth, and 1light as a common
forcing factors and atmospheric temperature, salinity,
dissolved oxygen, phosphate, nitrate, nitrite and silicate
as specific forcing factors for each system. The substratum
and local environment have been analysed qualitatively.
Among common forcing factors the tide, rain, wave and 1light
influence the seaweed ecosystem. The tide 1is positively
significant for all three groups (agarophytes, alginophytes.
and other algae) 1in the area of intertidal part. The
internal =zonation is considered to be primarily under the
influence of tidal levels and secondarily by other physical
factors (Mathieson et al., 1977). Intertidal organism live
in a tidal environment and there has been a search for an
explanation in the rhythm of submergence and emergence,

Doty (1946) supports of this observation.
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The rain affects the intertidal parts with
negative significance which means reduced rainfall may
supports the seaweed growth. In South Andaman both the South
West and North East monsoons influence a lengthy nine month
period of rain fall. The continuous flow of rain water into

the sea may affects the seaweed vegetation.

The wave also has negative significance in the
intertidal seaweed community and also in the exposed plants
in a number of ways. (1) by increasing drag on plants
resulting plant removal, (2) by creating sediment which

erodes or abrades plants (3) by impact, caving and shering.

Lewis (1964) has considered the importance of wave
action in zonation of rocky shores. Southward and Orton,
(1954) and Kingspuri (1962) have compared algal population
of exposed and protected sides. The above reports have shown
that an increase 1in species diversity in the area of

moderate to high wave action.

The light has showed positive significance for the
agarophytes 1in the subtidal parts. The reason 1is that
agarophytes are receiving insufficient light in the subtidal
parts, otherwise it would have shown significant
distribution. Mathieson and Norall (1975); King and Schramm

(1976a, 1976b); Arnold and Murray (1980); Dring (1981) are

ViEs
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reported that the agarophytes in the subtidal part are much

influenced by light.

Among specific forcing factors the atmospheric
temperature, ambient temperature salinity, dissolved
oxygen, phosphate, nitrate, nitrite and silicate play major

role on the seaweed growth of this island.

The both atmospheric and ambient  tempreature
affect the intertidal part considerably with negative
significant. Ambient air temperature, and relative humidity
are the key factors contributing significantly in the mean
monthly biomass  (Murthy et al., 1989). An inverse
relationship between mean monthly biomass and ambient air

temperature was shown by Gaur et al. (1982) for Ulva lactuca

Lin. from Veraval coast of India. Murthy et al. (1978)
reported the same for the intertidal algae at Port Okha on

the Western coast of India.

The salinity plays positive role in subtidal area
of certain stations (Station II, IV and V) and also in the
intertidal of stations III and V. The salinity affects the
agarophytes, alginophytes and other algae considerably.
According to Munda (1978) the salinity can be an important
factor in many cases of local distribution of marine algae.

Kendric et al. (1990) in their recent publication described
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that the benthic algal species richness is lower in areas of
high salinity. But in South Andaman the maximum salinity
noted was nearly 35ppt. only in the area of station IV and
V, where the results show with negative significance. On the
other hand in station III, the salinity has very low value
(24ppt) during monsoon and maximum value of 32 ppt., which
also supported by Marichamy (1983), effects positively. The
other related reports include Munns et al. (1983), Bolton

(1979), Russel and Bolton (1975).

The dissolved oxygen effects positively in the
intertidal part of station III and V. In station III, the
mangroves are main factors which respire with pneumatophores
and in station V the vast exposed intertidal part and
competition of more number of species may be the reasons.
Furthermore the dead mangroves may play the major role
because Tokuyama and Arakaki (1988) reported that dissolved
oxygen values may reach even zero in the dead mangroves

area.

Studies assessing the relationship between
nutrients and algal growth have focussed almost entirely on
the phytoplankton (Tilman, 1982). This fact is unfortunate,
in that benthic algae do play a significant role in the

tropic water (Cattaneo and Kalff, 1980; Wetzel, 1983:
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Strayer and Likens, 1986). Here the nutrients like nitrate
and silicate influence the seaweed growth. Phosphate shows
higher wvalues in all seasons; Reddy et al. (1968) also
observed phosphate with high quantities in Andaman Islands.
Due to over siltation in the both tidal area of station I
and II show positive significance. Considerable influence of
nutrients in algal seasonality have been described by HO
(1979), Luning and Tom Dieck (1989). Chapman and Craigie
(1977) confirmed that nutrient concentration as a modifying
factor for seaweeds. The other important relevent
information were published by Eva Pip (1987), Walker and
Coupland (1970), Seddon (1972), Reynolds and Reynolds
(1975), Hinnery (1976), Helliquist (1980).

5.4 SEAWEED CULTURE POTENTIAL

During the study period, there were many possible
culutre sites noticed, especially in the Andaman group of
islands. The area which were enclosed by nearby islands were
devoid of wave action. It may support for successful seaweed
culture. In South Andaman the Wandoor area, the surrounding
area near Mayabunder of Middle Andaman and the Shola Bay in

Diglipur of North Andaman have vast culture sites.

The Neil and Havelock islands were also noticed

with few culture sites. But in Nicobar groups (Car Nicobar,
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Terassa, Bumpoka and Chowra) the culture sites were not in
suitable condition. It may be due to the open sea influence,

heavy wave action and water currents near the shores.

From the survey, it was concluded that in most of
the islands the subtidal area support good seaweed
vegetation. So it is assumed that in all the above said
islands, the subtidal area may support the healthy seaweed

culture.

Since the alginophytes have dominant distribution
in all Andaman 1islands, the possibility of alginophyte

culture especially the species of Sargassum, Padina, and

Turbinaria can be recommended. The important agarophyte

species of Gracilaria and Gelidiella were also noticed in

these islands. So by doing further experiments there may be

a chance for agarophytes culture too.



110
6. SUMMARY

The present survey and ecological study were
carried out for a period of 20 months from August 1988 to
March 1990. During this period the data were collected from
South Andaman, North Andaman, Middle Andaman, Havelock and
Neil from Andaman group of 1islands and Car Nicobar,
Terassa, Chowra and Bumpoka islands from Nicobar group of

islands for the study.
6.1 SURVEY

The essential qualitative information and for the
first time the quantitative analysis in the form of density
and standing crop biomass of seaweeds were estimated for the

above said islands.

The qualitative information 1is expressed with
subtidal healthy vegetation and alginophytes domination. The
mangroves dominated intertidal part of Andaman groups with
muddy  substratum supressed the intertidal vegetation
considerably. On the other hand the vast exposed intertidal
area with high wave action, local currents and open sea
influence suppressed the seaweed vegetation in Nicobar group

of islands.

The seaweeds are grouped as agarophytes which are

yielding agar-agar, alginophytes which are yielding algin
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and the other algae. A total amount of density 3318.80 +
1331.78 gnm m—2 was derived for these nine islands, in which
the agarophytes, alginophytes and other algae represented
260.51 + 136.89 gn m 2; 1655.46 + 579.88 gn m > and 1426.61
+ 615.01 gm m-2 respectively. The estimated standing crop
biomass for the total area of 2227.02 hectare was 85124.57 +
15757.20 tonnes. The alginophytes exhibited with the high
values of 44590.22 + 15757.20 tonnes followed by the other
algae group with 33479.03 + 14080.49 tonnes.

In general, the alginophytes were dominated in all
the islands both qualitatively and quantitatively. The
agarophytes were recorded with better vegetation in Nicobar
group of islands. It has been concluded that the volcanic
oriented soil of Andaman group supports the alginophytic
growth and the coral oriented Nicobar group supports the

agarophytic growth.
6.2 THE MODEL

The South Andaman data were collected from five
fixed stations fortnightly for the purpose of ecological
modelling and system analysis studies. From this study, the
population and community characters of seaweeds and the
influence of environmental factors on seaweed ecosystem were

analysed thoroughly.
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The population parameters namely, frequency,
density, abundance, cover, dominance, and patterns of
distribution were estimated and discussed in detail. The
community characters like community structure, composition
and comparison were presented and discussed. The
environmental factors were considered as forcing factors of
the seaweed ecosystem. They were classified into two types
namely common forcing factors for all five stations and
specific forcing factors for each system. The tide, rain
relative humidity, wave, depth and light were included as
common forcing factors and the specific forcing factors were
the atmospheric and ambient temperatures, salinity,
dissolved oxygen, phosphate, nitrate, nitrite and silicate.
The relative ecological position of the seaweed species with
respect to environmental factors were estimated
simultaneously by using agglomerative hierarchical cluster
analysis. The results were presented in the form of
dendrogram for both the tidal parts separately and also

combined for three seasons.

At population level the frequency, abundance and
coverage exhibited high wvalues during monsoon and
postmonsoon. The numerical and biomass(wet weight) density
represented with inverse relationship which means the
numerical density gradually reduced from premonsoon to

postmonsoon. On the otherhand,the density in biomass was
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just opposite. In all the seasons the dominance were
controlled by more than one species. Here also gradual
increment of dominant values were recorded from premonsoon
to postmonsoon. Almost in all seasons the patterns of
distribution of South Andaman were aggregated and only in
monsoon it was slightly nearing random distribution. The

species of alginophytes namely Sargassum, Turbinaria, Padina

and the other algal species like Halimeda and Exteromorpha

compressa were recorded with the strongest population

control among all other species.

At community level the community structure was
mainly affected by frequency (numerical strength), followed
by cover and density. Almost both the tidal parts exhibited
same community structure except College area, (Station - 1I)
and Cheriadapu (Station - III), because of civilization and
mangroves respectively. The climax subcommunity showed
overall dominance in all the seasons. The climax
subcommunity showed overall dominance in all the seasons.
The diversity index values for the community as a whole and
also for the sub communities were responsed with moderate
values during premonsoosn and were nearly high during
monsoon and postmonsoon. The comparison study expressed that
the intertidal and subtidal parts of each system were almost

represented with the same type of species from monsoon to
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postmonsoon. But each station differed with specific
species. The percentage of similarities were recorded with

high values during premonsoon and low values in postmonsoon.

The dendrogram results expressed that the other

algae Enteromorpha compressa dominated in the intertidal

part in all seasons; Halimeda spp. dominated in both the

tidal parts in all three seasons and Padina gymnospora

dominated in subtidal part. But the alginophytes were
represented in separate group with considerable dominance

during monsoon and postmonsoon.

The multiple regression analysis with the help of
F test and T test were used to study the influence of
environmental factors on seaweed ecosystem. The result
stated that there was a strongest control of environmental

factors on seaweed ecosystem.

Among common forcing factors, the tide and 1light
were exhibited with positive significance; the rain and wave
were  exhibited with negative significance. The depth
variation and relative humidity did not show any significant
values. The specific forcing factors 1like salinity and
dissolved oxygen were observed with positive significance
for the seaweed growth. The atmospheric and ambient

temperatures showed negative significance. Among nutrients
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the  nitrate (positively) and silicate (negatively)
influenced the seaweed growth. The phosphate did not show

any variation.

The possibilities of seaweed culture was supported
with wvast culture sites in Andaman group of islands since
most of the islands were observed with healthy subtidal
seaweed vegetation. It was assumed that the subtidal part
may support for the possible seaweed culture. The species

like Sargassum, Padina and Turbinaria, which were recorded

with high density and standing crop biomass have been

recommended for the possible seaweed culture.
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ANNEXURE
LIST OF SEAYEEDS COLLECTED FROM TIIE STUDY AREA

SEAWEEDS
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A. DIVISION :
I) CLASS

CHLOROPHYTA
CHLOROPHYCEAE
i) ORDER ULOTRICHALES
a) FAMILY ULOTRICHACEAE
Schizomweris lerbleiniy
ii) ORDER ULVALES
b) FAMILY ULVACEAE
Enteromorpha compressa ( Linnaeus ) Grev,
Ulva fasciataDelile,
J [JactucaLinn, ..
4 reticulata Forsskal.
J rigidaC. Ag
iii) ORDER
c) FAMILY
(haetomorpha antenning ( Bory ) Kuetz
Cladophora fascicularss ( Martens ) Kuetz
& utriculosa
d)FAMILY CAULERPACEAE
Gaulerpa cuyppressordes ( Vahl ) Ag
( peltats Lanour,
( racemoss ( Forsk.) Veber V. Bosse.
( sertulariades ( Gmelin ) Howe,
¢ tarifolia
e) FAMILY DASYCLADACEAE
Acetabularis calyeulus Quoit et Guimard.
f) FAMILY CODIACEAE
Codiur sdberens Anderson.
( towentosuw ( Hudson ) Stack house.
Halimeda macrolobs Decaisne,
& gpuntia f typica Barton.
# incrasssta o
£ peltata
4 discoidese
g) FAMILY VALONIACEAE
Loergesenra forbesri (Harv.) Feldn,
Faloniopsis pachymens (Martens) Boerga.

CLADOPHORALES

B. DIVISION : PHAEOPHYTA

II) CLASS : PHAEOPHYCEAE
i) ORDER ECTOCARPALES
a) FAMILY ECTOCARPACEAE

Fetocarpus siliculosus

CLADOPHORACEAE
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ii) ORDER : DICTYOTALES

b) FAMILY : DICTYOTACEAE
Dictyots bartayresians Lamour,

Dictyots dichotasa (Huds. )Lamour,

Padina gymnaspora (Kuetz. )Vickers.

P pavonica @.)Thivy ex Taylor.

P tetrastomatica Hauck.

iii) ORDER : DICTYOSIPHONALES
C) FMILY : PUNCTARIACEAE
(olpomenia sinvoss Derb, et. sol.
Avdroc/athrus clathratus C. Ag.

iv) ORDER : FUCALES

d) FMMILY : CYSTOSERIACEAE
Horwopliysa triguetra

e) Family : SARGASSACEAE
Sargassum 1//rcifolius (Turner) J. Ag.

S myriocysten ]. Ag.
S lenerrium ]. Ag
S rightis Greville
S duplicatum )
Jurbinaris conordes Kuetz.
I ornata ]. A\g
I turbinata
I dentata
I decurrence
C. DIVISION : RHODOPHYTA
[II) CLASS : RHODOPHYCEAE
SUBCLASS : FLORIDEAE
i) ORDER : NEMALIONALES

a) FMILY : CHAETANGIACEAE
Galarsura oblongata Lamour.
ii) ORDER : GELIDIALES
b) FMMILY : GELIDIACEAE
telidiun pusi//um (Stack-house) Le Jolis.
& rigidus
G HFetergplalos
c) FAMILY : GELIDIELLACEAE
telidrel/a sceross (Forssk. )Fieldman et Hamel.
iii) ORDER : CRYPTONEMIALES
d) FAMILY : RHYZOPHYLLIDACEAE
Chondrococcus hornemanii (Mert.) Schmitz.
e) FAMILY : CORALLINACEAE
Amphirroa anceps (Lamk.) Decsne.
A fragr//rssizs (L. )Lamour,
A rigida
Janig rvbens (L.)Lamour,
f) FAMILY : GRATELOUPIACEAE
Grateloypia filicines (Mulf.)]. Ag.
& [ithophils Boergesen
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13

14
15
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17
18
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22
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26

21
28

29
30
31

32
33
34
35
36

Halymenia floresiz (Clen. )Ag.
iv) ORDER : GIGARTINALES
g) FAMILY : GRACILARIACEAE
telidigpsrs variablrs (Greville) Schmitz,
Gracilaria corticata J. Ag.
Gracilarrs crassa (Harvey)
¢ edu/rs (Gmelin)Silva.
¢ folifers (Forssk. )Boergesen.
¢ Indica
h) FMILY : HYPNEACEAE
Hypnea susciformrs (Nulf.) Lamour.
Hyvpnea valentise
i) FMMILY : GIGARTINACEAE
Cigarting acicularrs (Wulf.) Lamour.
Chondrus crispus
v) ORDER : NEMALIONALES
j) FAMILY : HELMINTHOCLADIACEAE
Liggora ceranordes
L albicans Lamourour,
L, erecta ZLeh. -
vi) ORDER : RHODYMENIALES
k) FAMILY : RODYMENIACEAE
Khodimenia australrs Sonder,
1) FMILY : CHAMPIACEAE
Chanprs parvuls (C. Ag.) Harvey.
vii) ORDER : CERAMIALES
m)FANILY : CERAMIACEAE
Centroceros clavulatur (C. Ag. )Mont,
Spyridia filamentosa (wulf.) Harvey.
S fusiformis Boergesen
n)FAMILY : RHODOMELACEAE
Acanthoplors sprcirera (Vahl.) Boerges.
(hondria armata Var, plumaris Boergesen.
Ceragrum avalons
Laurencig obtusa (Huds.) Lamour.
Laurencis pspiiloss (Forssk. )Grev.
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ANNEXURE

I

SEAVEEDS AND ENVIRONMENTAL FACTORS RELATIONSHIP
( Multiple Regression Analysis )

NOTE 1
DEPENDENT VARIABLES

Equation 1

Dependent Variable : OA or Y1 = OTHER ALGAE
Equation 2

Dependent Variable : Al or Y2 = ALGINOPHYTES
Equation 3
Dependent Variable : Ag or Y3 = AGAROPHYTES
Equation 4

Dependent Variable : TOT or Y4 = SEAWEEDS IN TOTAL

NOTE 2

Intertidal parts
(Tables Ia, Ila, IIla, IVa and Va)

X1
X2
X3
X4
X5
X6
X7
X8
X9

X10 =
X11 =

VARIABLES IN THE EQUATION

TIDE

RAIN

RELATIVE HUMIDITY or RH
VAVE

WATER TEMPERATURE or TEM1
ATMOSPHERIC TENPERATURE or TEMZ
SALINITY or SAL
DISSOLVED OXYGEN
PHOSPHATE or P04
NITRATE or NO4
SILICATE or S04

Subtidal Parts

(Tables Ib, IIb, IIIb, IVb and Vb)

X1
X2
X3
X4
X5
X6
X7
X8
X9
X10
X11

TIDE

DEPTH

VAVE

WATER TEPERATURE
LIGHT

SALINITY
DISSOLVED OXYGEN
PHOSPHATE
NITRATE

NITRITE
SILICATE
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