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ENVIRONMENTAL FACTORS INFLUENCING THE GROWTH OF
GRACILARIA EDULIS IN CULTURE *

In India scawceds are mainly used as raw
material for the production of phytochemicals namely
agar and sodium alginate. At present the red scaweeds
Gelidiella acerosa, Gracilaria edulis and G. crassa are used
for the extraction of agar-agar and brown scawceds
Sargassum and Turbinaria for industries have come up
in different maritime states of India namely Tamil
Nadu, Gujarat, Karnataka, Kerala and Andhra Pradesh.
All these scaweed based industries mostly depend on
the scawceds harvested from the south-east coast of
Tamil Nadu from Mandapam to Kanyakumari. The
resource of algin yiclding scawceds is quite sufficient
to meet the raw material requircment of algin indus-
tries. But the availability of Gelidiella acerosa and
Gracilaria edulis from natrual scaweed beds are inade-
quate to meet the raw material demand of agar indus-
tries, Hence cultivation of agar yiclding scawceds is
necessary in order to maintain a continous supply
without any paucity of raw material to the agar
industries.

The cultivation of commercially important sca-
weeds on experimental scale is attempted by the
Central Marine Fisheries Rescarch Institute and Central
Salt & Marine Chemicals Rescarch Institute. Since 1972
the Central Marine Fisheries Research Institute is
involved in the field cultivation of agar yiclding
seaweeds at different places in the nearshore areas of
Gulf of Mannar and Palk Bay, Kanchirangudi cstuary,
Athankarai estuary, Pillaimadam lagoon and fish farm
ponds by vegetative propagation method using long
line coir ropes, coir rope nets, HDP rope nets, coir rope
frames, monofilament nylon fishing lines, velon screen
bags, coral stones, pens and cages.

In the Central Marine Fisherics Rescarch Insti-
tute, culture experiments with G. edulis were conducted
in the nearshore arcas of Gulf of Mannar and Palk Bay
during different seasons of the years from 1976 to 1985
continuously. Although there were variations with
respect to quantity of sced material introduced, the
yicid rate showed fluctuations during certain seasons.
In order to understand these variations, relevant
environmental data were collected from the inshore
waters where culture operations were carried out.

The environmental parameters such as surface
waler temperature, salinity, dissolved oxygen and nu-
trients {phosphate, silicate, nitrite and nitrate) during
cach culture operation were compared in relation to
biomass increase and duration of culture period. It was
obscrved that no single environmental parameter could
be pin pointed as responsible for variation in produc-
tion. At best it could be inferred that a complexity of
environmental factors operating in a dynamic inshore
arca may be responsible for scasonal variation in the
yicld of scaweeds. The Gulf of Mannar and Palk Bay
experience contrasting seasonal changes in wind veloc-
ity and direction and wave action. The solar radiation
in the region, rainfall, transport of inorganic and
organic material into the region are some of the factors
other than those observed parameters.

Detailed investigations were undertaken again
during the years 1986 to 1989 to know the effect of
various environmental factors such as water tempera-
ture, water quality, water turbidity, light intensity,
sedimentation, fouling organisms {(epiphytes and
epifauna) and predators which affect the growth of G.
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edulis by culturing it on 2x2 m size coir rope nets, These
culture experiments were done in the nearshore arcas
at 1 m depth in Gulf of Mannar (near CMFRI jetty) from
October to March and in Palk Bay (near CMFRI fish
farm} from April to September during the calm scasons
in both sides. Four kg of sced material of G. edulis was
uscd for seeding each net. The harvest of the scaweed
was made after 25 to 60 days growth when the plants
reached harvestable size or when the sea conditions
were unfavourable. The nets without growth of plants
were removed after observing for a maximum period
of 75 days.

The data collected on the growth and production
of G. edulis cultured in Gulf of Mannar showed that
although the period of good growth varied from yecar
to year, November to February /March was found to be
suitable for good growth. The yield of crop ranged
from 1.7 to 5.2 fold increase and the rate of production

varied from 14 to 77 g/day/m? There was no growth -

of G. edulis in the nets introduced at Palk Bay during
the entire period of study. The environmental and
hydrological data collected from the scaweed culture
site in Gulf of Mannar during the months of good
growth from 1986 to 1982 are given in Table 1.

The reasons for the failure of crop in certain
months in Gulf of Mannar and Palk Bay were mainly
duc to attachment and growth of several other algae
and animals on the nets and secdlings, high and low
light intensity, high water temperature, water turbid-
ity, sedimentation and grazing by fishes. The algae

which hampered the growth of G. edulis by heavy
attachment were Ulva lactuca, Enteromorpha compressa,
E. intestinalis, Chaetomorpha aerea, Cladophora fascicu-
laris and Boergesenia forbesii (green algae); Jania rubens,
Hypnea musciformis, Champia parvula and Acanthophora
spicifera (red algae). The animals found attached to the
nets affecting the growth of G. edulis were Aplysia,
sponges, ascidians, bryozoans and molluscan egg
mass. The fishes found to graze on cultured G. edulis
were Siganus javus, 5. canaliculatus and Psammoperca
weigiensis. The clear water without much sedimenta-
tion, optimum light intensity, slightly higher phos-
phate and nitrate contents in the water and absence of
fouling organisms and predators accelerated the growth
of G. edulis.

The present investigation indicates that G. edulis
can be successfully cultivated on commercial scale in
the ncarshore areas of Gulf of Mannar during the five
months period from November to March when the sca
is calm, The shallow waters near CMFRI fish farm in
Palk Bay are not suitable for G. edulis cultivation as the
growth of the plant was affected by various environ-
mental factors mentioned above. The culture experi-
ments of G. edulis conducted earlier by the Central
Marine Fisheries Research Institute in 3 -4 m deptharea
at Palk Bay near CMFRI fish farm showed good growth
of plants as there was less sedimentation, fouling
organisms and predators. Hence G. edulis could be
cultivated in decp waters in Palk Bay side and attempts
may also be made to culture G. edulis in shallow waters
at other areas of Palk Bay in order to sclect the suitable

culture sites and period of good growth.

Tavie 1. Enviromental and hydrological data collected from the seaweed culluve site and Gulf of Mannar

Month Water Temperature (° C) Salipity Dissolved Nutrients {pug at/1) Sediment-
& year clarity (%o) oxygen ation
AT S.W.T. {ml/1 Phosphate Silicate Nitrite Nitrate (g/1/24hr)

November ‘86 Clear 29.5 28.7 3419 388 0.26 2275 0.6 1415
December Clear 292 28.2 053 4.46 017 30.30 - 2.50 1.220
January '87 Clear 207 272 K lihrd 473 012 4340 0.84 1.00 1179
Feburary Turbid 312 28.5 3030 4.42 023 3370 .21 0.58 4.031
November Clear 28.0 277 3283 4,60 017 28.33 0.06 1.00 1.49%
December Clear 271 27.6 29,50 542 0.10 12.50 0.08 134 1.1%0
January ‘88 Clear 27.2 263 28.00 6.20 0.10 24.66 0.15 213 1.494
February Clear 281 276 2950 66 022 14.50 0.06 3.00 3.168
Macch Turbid 318 30.4 32.80 6.06 024 3530 0.10 315 4.128
December Clear 288 7.2 29.13 547 0.08 23.00 0.02 1.44 0.832
January '83 Clear 277 26.5 30.40 4.5( 021 35.00 0.08 212 1.367
Feburary Clear 291 271 32.00 501 018 2222 0.05 1.94 1.461
March Clear 326 284 3217 4.41 0.19 42.50 0.22 225 1.948

11



