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SEAWEED CULTURE — ITS FEASIBILITY AND INDUSTRIAL UTILIZATION

V. 5. KRISHNAMURTY CHENNUBHOTLA, S, KALIMUTHU AND M. SELVARA)
Central Marine Fisheries Research Institute, Cochin-682 031

ABSTRACT

Culture of secaweeds is practiced since ages in countries such as Japan, China and Korea, Seaweed
cultivation is an industry in Japan as a patt-time avocation for land farmers and fishermen. The
seaweeds cultured mainly in these countries are Porphyra, Undaria, Laminaria, Enteromorpha and
Monostroma. In India seaweed culture is yet to develop on commercial lines. While the demand
for these seaweeds is for food purposes in foreign countries, their demand in India is for the extraction
of two phytochemicals namely agar-agar and algin, In recent years many factor,es manufacturing
these chemicals have come up in India as a consequence of which the demand for the agarophytes
and alginophytes has gone up. In order to maintain a continuous supply of this raw material to the
industry, methods to augment the supplies through culture practices have to be developed,

In recent years the Central Marine Fisheries Research Institute has been engaged in the cultivation
of several economically important seaweeds such as Sargassum wightii, Turbinaria spp., Gracilaria edulis,
G, corticata and Gelidiella acerosq which indicated great scope for cultivation. The production rate
has been found to be 4.4 kg/m? in the case of G, edulis and 3 kg/m® in the case of G, acerosa in about
80 days for 0.30 kg and 1 kg of seed material introduced respectively, In the case of alginophytes
the growth was not encouraging. These culture experiments were conducted by introducing small
fragments of the seaweed into the twists of the coir ropes fabricated in the form of a 52 m net and
tied to fixed poles in inshore waters. In the case of G. acerosa, the substratum along with the plant
fragments was tied to the ropes.

The agarophytes thus grown can be processed further for extraction of agar-agar, The extraction
could be done by a simpls cottage industry method not involving any costly equipment, In the case of
Gelidielln agar, freezing and thawing are required to remove the inscluble chemicals, A total of

90 tonnes of G. edulis can be obtained from 3 harvests in a year from a hectare area.

IwrropUCTION

CuLTURE of seaweeds is practiced sinoe ancient
days in couutries such as Japan, China and
Korea. In Japan, cultivation of marine algze
especially Porphyra has been in vogue on large
scale which probably originated in 17th
century, Seaweed industry is an industry
in Japan mostly as a part-time avocation
for land farmers and fishermen. Species of
Enteromorpha, Monostroma, Laminaria and
Undaria pinnatifida are intensively cultivated
in Japan. Porphyrais culiivated in Korea also.
Raft culture of Laminaria japonica using wooden

frames has yielded very good results in China
though the sea floor culture is still prevalent in
Japan and Korea.

In India seaweed culture is yet to develop
on commercial lines. The Central Marine
Fisheries Research Institute has beenr working to
evolve methods of culturing commercially
important seaweeds such as the agar yielding
Gelidiella acerosa, species of Gracilaria and
the algin vielding Sargassum spp, and Twrbinaria
spp. There is heavy demand for the two
phycocolloids agar-agar and algin extracted
from these seaweeds since they are used in
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textiles, ice-cream, confectionary, film, rubber,
liquor, varpish and paint industries, Many
factories manufacturing these phytochemicals
have come up in recent years and hence the
demand for raw material also increased.

The standing crop of Gelidiella acerosa
and Gracilaria edulis in the natural environ-
ment is declining every year due to indiscrimi-
nate harvesting by fishermen throughout the
year without observing any periodicity and
removal of plants alongwith their holdfast.
Over-exploitation of these algae from their
natural beds leads to decline in population in
the subsequent year while the demand for
these seaweeds increases every year. In order
to meet this ever increasing demand by the
agar industries, their supply is to be augmented
by adopting culture practioes,

CULTURB

The neoessity for and the principles and
problems conneoted with seaweed culture
have been discussed by Krishnamurty (1965).
Edwyn Isaac (1956) has shown that fragments
of Gracilaria confervoides can propogate
vegetatively.

Preliminary culture experiments carried
out in India with some of the economically
important seaweeds sucb as Sargassum cinctum,
S. plagiophyllum, Gracilaria edulis and Gelidiella
acerosa (Thivy, 1964 ; Raju and Thomas,
1971 ; Umamaheswara Rao, 1974 : Chennu-
bhotla, 1976 ; Chennubhotla es al, 1977)
indicated that there is great scope for the culti-
vation of these species. These culture experi-
ments were conducted by introducing fragments
of the seaweed (alorg with holdfast in the
gase of algmophytes) into the twists of the coir
ropes which in some cases were fabricated in
the form of nets of different sizes woven round

supporting side frames of wooden poles or

G.I. pipes. These ropes and nets were tied
to wooden poles fixed in the coastal waters.
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In the case of experiments with Gelidiella
acerosa a portion of the plant along with
substratum was tied to the coir ropes.

In the cultivation of (. edulis carried out
near Mandapam, it was found that a total
of three harvests could be made within one
year aud the annual yield has been caloulated
as 3.5 kg of fresh seaweed per metre of coir
rope (Raju and Thomas, 1971). Umamahes-
wara Rao (1974) reported an yield of 44 kg
of fresh seaweed of Gracilaria edulis per
square metre of coir net within 80 days for
an initial seed material of 0.3 kg. Chennubhotla
{1976) reported an yield of 2 kg of fresh G.
edulis per square metre of coir net within 45
days for an initial seed material of 0.35 kg.
G. edulis cultured in Athankarai Estuary showed
slight bleaching as compared to that cultured
in inshore waters. Lower salinity mear the
estzary mouth during monsoon enhanced the
development of the half dead fragments
of G, edulis and fresh growth started with new
shoots springing up. Low salinities giving
encouraging results of the growth of seaweeds
has been reported by Krishnamurty (1954)
and Kurogi (1963), Gelidiella acerosa has
a slow growth and yielded a harvest of 3 kg
from an initial seed material of I kg after
77 days growth (Chennubhotla ef al., 1977)
In Sargassum plagiophylium, Raju and Veau-
gopal (1971) observed a period of 9-10 months
for it to settle on artificial substrata such as
conorete cylinders after which rapid growth
was observed and near mature plants were
seen within nine months, Thivy (1964) reporl:ed
a growth of 37-52 cm for an initial height of
10 cm in Sargassum cinctun within 40 days.
The trial experiments with Gracilaria corticata,
Sargassunt wightii and Turbinaria decurrens
have shown that these species have got the
capacity to regemerate from the vegetatwe'
fragments. ;

Receatly, ou_ltiiration of G. edulis near Oantml g
Marine Fisheties Research Institute Jétty at
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Mandapam Camp was carried out in 0.2
heotare area using S5xX2m size coir nets
without wooden or G.J. pipe supporting
frames, This has brought down the cost of
production as the cost of G.I. pipe or wooden
frame was eliminated. In these experiments
the crop was harvested after 60 days without
waiting for 80 days as in the earlier occasions
as the chances of the fully grown seaweed being
washed away after breaking due to wave action
or winds and grazing by fish could be avoided.
An average yield of 30 kg for an initial seed
material of 10 kg/net was obtained. It was
found that there was no appreciable difference
in the yield of agar-agar between the 60 days
grown and 80 days grown plants except for
the gel strength (Thomas and Krisknamurty,
1976), but the gel strength could be improved
according to the requirements by blending with
other agavophytes such as Gelidiella acerosa
having higher gel strength, .

In this paper the details regarding ‘the
cultivation of . edulls based on the above
result, the possibilities of extraction of agar-
agar from the harvested seaweed and the
economics of culture operations in rejation to
agar extraction are discussed. Full informa-
tion on the culiivation of other economically
important seaweeds is not yet available.

An alternate method of culturing seaweeds
is to collect sporophytic plants, liberate the
spores in the laboratory, rear them and allow
to settle and germinate on suitable substrata
like coral stones, transfer them to the sea for
growing in to adult plants, But the methods
by using fragments is easier and the growth
is quicker.

FEASIRILITY AND INDUSTRIAL UTILIZATION

1a one bectare area, 1,000 coir nets of 3x2
m size could be introduced with G. edulis,
At the rate of 30 kg per net, 30 topnes of
fiesh G. edulis could be bharvested after 60
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days. Three harvests could be made in a year
and the total harvest would be 90 tonnes of
fresh weed, The dry weight of this weed
will be 1/8th of the fresh weight. The yield
of agar from the dry weed will be 15% by
weight. Thus 1,687 tonnes of agar-agar could
be extracted from the harvested material from
one hectare in a year which may fetch a price of
Rs. 100 per kg.

The extraction of agar from Gracilaria
edulis could be done by a simple cottage in-
dustry method evolved by the Central Marine
Fisheries Research Institute (Thivy, 1960) not
involving amy costly set up, The process
consists of cleaning the dry weed by repeated
washings in fresh water and sun bleaching.
The clean dried weed thus obtained is chopped
to small bits, ground in grinder and soaked in
soft water for 24 hours. Soaked seaweed is
next ground into & paste which is leached in
water for 24 hours. This process will leach
out all water soluble minerals. This is dried
again and boiled in soft water at 90°C for
about one hour. The ratio of seaweed meal
to soft water is1 gm : 30 mi, The extraction
of agar is good in acidic conditions and hence
a lime fruit may be squeezed into the boiling
water. During extraction the material is
stirred well, after extraction is completed
the vessel is kept insulated so that the sol will
remain liquid for some hours during which time
the suspended impurities will settle down ;
when the sol has set into a firm gel the clear
gel is removed leaving the sediment behind ;
the gel is melted and poured into trays so that
it can be cut into strips later. The gel strips
are dried on plastic net supported on a galvaniz-
ed wire cage ; it is best to dry the gel indoors
to prevent dust settling on it ; drying being
effected under an electric fan or in hot air
at 60°C. After drying, the agar strips are
collected and if necessary powdered by grinding
in coffee grinder.

In the case of extraction of agar from
Gelidiella acerosa, freezing technique is employ-
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ed to retain the cold water soluble fraction of
agar and since it is not possible to remove the
impurities from the weed effectively as in the
case of Gracilaria edulis.

CONCLUSION

Profit margin is assured only if the extrac-
tion of agar-agar i3 undertaken by the farmer
himself. If the harvested fresh plants or dried
plants are sold, it will be uneconomical since
the cost of production per kg of fresh plants
comes to Rs. 1.50 whereas the naturally col-
lected pure material costs Rs. 0.25 per kg only.
The farmer and kis family members or some
families jointly have to undertake on co-opera-
tive basis the cultivation of seaweeds and extract
agar-agar by cottage industry method to bring
dowa the cost of production. At present the
cost of cultivated seaweed may be higher than
that coliected from natural environment, but in
future when the denudation of natural vegeta-
tion occurs and the cost of collected material
shoots up then the cost of both may become
equal. Methods for cultivating seaweeds are
developed and recommended to augment the
supplies to the industries at present and to
serve the future shortage in supply.
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The coastal population have to attempt for
cultivating seaweeds in a co-operative manner
and extraot the agar-agar in their villages.
If soft water is mot available in the village,
demineralisation plants could be set up for
getting soft water from the available hard water.
The soft water could be obtained by installing
solar stills or tube wells, At present, the sea-
weed industries are taking the major profit by
paying lesser rate to the raw materials. If
extraction of agar and algin is undertaken by
the fishermen —farmers themselves, this profit
also acorues to them.

The oultivation of seaweeds is beset with
problems such as grazing by fish in the sea and
hence sometimes the yield in the crop and
thereby production may come down from the
expected level,

In order to enable the fishermen or Iandiess
labour to undertake the seaweed cultivation
the Government is offering certain credit
facilities with subsidies uader the programmes
such as I.LR.D.P,, D.P.A.P,, et¢., which will
be of immense use to them. These schemes
are to be utilized for raising loans for strarting

- the seaweed culture,
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