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Introducticn

The Ceantral Marine Fisheries Research Institute
has been undertaking several investigations in recent
years to improve the existing aquaculture practices in
the country, and has evolved new indigenous techniques
for farming prawn on modern scientific lines. One
of the major objectives of the Institute is to disseminate
the findings at different levels through extension ser-
vices. The present work is one such contribution.
An awareness has recently been created along the
southeast coast of Tamil Nadu for the utilisation of
saline fallow coastal lands including salt pan areas for
culture practices, The land and water in the low
lying areas adjacent to salt pan areas along the coast
of Gulf of Mannar between Pinnakayal in the south
and Valinokkam in the north, have been assessed for
their suvitability for prawn farming.

Based on the resource potentials, Nair e al, (1974)
have observed the possibilities of marine fish and prawn
culture in salt pan areas at Tuticorin, Suseelan (1975)
repoited on the prawn culture practices in salt pan
reservoirs of Cape Comorin region. A nuraber
of published accounts of seed resources and culture of
prawns in salt pan areas are available now (Rao and
Narasimham, 1978; Mohamed ez al., 1980; Matichamy
and Rajapackiyam, 1982; Victor and Venkatesan, 1982).
Information on the preliminary experiments in semi-
intensive culture of prawns in salt pan areas at Veppa-
Jodai has been presented elsewhere (Marichamy, 1986).
Several improvements have been made subsequently
to enhance the production potential under intensive
culture system and the present account describes the
various aspects including the strategies evolved and
economics of this profitable venture, highlighting the
prospects of prawn culture in high saline waters.

Location, construction and preparation of ponds

About 800 hectares of land on the northern side of
Kallar river are used as salt pans by M/s Veppalodai
Salt Corporation at Veppalodai, north of Tuticorin in
Chidambaranar District, Tamil Nadu. The salt pan
reservoits support a variety of fish and prawn resources.
Water and soil characteristics are suitable to1 culture
practices within the factory area but the major constraint
is predation by migratory birds as the depth of water
in the ponds is very low. In addition to this, predatocy
crabs and smakes present in the surrounding water
logged arca enter the reservoirs. Another factor for
not considering the existing ponds for culture is that
the addition of inorganic or organic fertilizers for raising
plankton bloom in intensive culture practices, may
affect the quality of salt produced. Considering all
these factors a new site adjacent to the salt industry
was developed exclusively for prawn farming. Soon
after completing the preliminary experimental cuiture
in a limited area, 3.3 ha of derelict land on the southern
side of the river was converted into ponds for intensive
prawn farming. Full advantage of the existing natural
conditions was taken while preparing the lay-out for
the farm. The ponds are Iocated 50 m away from the
main river. The mud excavated from the draining
trenches and catching pit of the rearing ponds was used
for raising bunds without scraping the top fertile soil
too much. The bottom of the ponds was levelled by a
tractor. Gradient slope was given towards the catching
pit and draining sluices. The ponds were ploughed well
for making the soil soft to promote algal development.
Ponds are rectangular in size and provided with three
inlets and three outlets of PV pipe of 30 cm diameter
in the bunds of opposite sides. At the western end,
one 5 HP motor with a specially designed Vedaranyam
type of pump set (with the motor kept at a higher level
than the pump and a delivery pipe of 25 cm diameter),



having a high rate of pumping efficiency was fitted and
this was sufficient to meet the water requirements for
three ponds of the area of 2 ha. On the eastern side,
a separate 5 HP oil engine was used to feed water for
two ponds of the area of 1.3 ha. Since the ponds. are
constructed at an elevated place, water is lifted from
the creck to a height of 2.5 m. This arrangement helps

to drain the ponds perfectly at the time of harvesting..

The system further helps for sun drying/baking the

ponds so that all organic matter is completely oxidized. .

The sea water was properly screened and the entry of
major organisms was prevented by fitting fine meshed
velon screens at the inlets and outlets of the pumps.

An average water depth of 0.4-0.7 m, was maintained

in the rearing ponds. Lime treatment was not made
since the soil pH was optimal at 7.5.  After completing
the tilling works, organic manure (dried poultry dung
or cow dung) was spread in the ponds at the rate
of 750 kg/ha. Water level was ~gradually inéreased
and the development of bloom of phytoplankters or
‘green water’ was noticed on the fourth day after fertili-

zation. The common nanoplankters were, Synecho-
cystis, Nanochloris and Chiorella spp. The phytofla-
gellates were Chlamydomonas spp. and Platymonas.
The benthic diatoms such as Pleurosigma, Navicula,
Mastoglola, Amphora and Oscillatoria salinarum were
also seen.

Culture experiments and stocking operation

The culture experiments were designed according
to the availability of natural seed. February-May and

. August-October are the best periods for maximum

collection of seed of Penacus indicus from this region.
The first set of culture éxperiments was carried out in
one hectare area during August, 1985-January, 1986 and
the second set during February, 1986-August/October
1986. The second crop normally covers longer period
due to high salinity and slow rate of growth. A short

interval of 20-25 days are available in between the

culture experiments for preparing the ponds for subse-
quent stocking. ' '

Table 1. The resuits of culture experiments for P. indicus

Particulars Ponds

_ 1 2 | 3 4
Size of ponds (m) ) 1162 x 4.8 151.8 x 624 143.7 x 63.6 128.1 x 28.5
Area of ponds (ha) 0.5205 0.9472 09139 03677
Average water depth (m) 0.7 0.5 0.4 0.4
Date of stocking [-3-1986 20-2-1986 '25—_3—1986' I1-4-1986
Date of harvest 10-10-1986 10-10-1986 13-9-1986 13-9-1986
Days of culture 224 232 (72 166
Size at stocking (mm) 22 15 25 25
Size at harvest (mm/g) 123.5/132 (16711 106/8 108/8.2
Rate of growth (mm/g/month} 13.6/1.7 14.4/1.4 14.1/14 i5/1.3
No. of prawn seed stocked 66,500 (,15,000 £,35,000 55,000
Rate of stocking (per ha) 1,27,762 1,21,410 1,47.718 1,49,578
No. of prawn harvested 63,460 1,06,380 - 1,00,625 40,260
Percentdge of survival . 95.4 92.5 74.5 73.2
Total prodiiction (kg) ) 835 1,169 805 330
Rate of production(kg/ha/crop) 1,604 [,234 881 897
Total food supplied (kg) ' N 5,945 7,592 4,347 ‘ 2,372




The salt industry maintains continuous pumping
of sea water from the adjoining creek and about 32 ha
of salt pan rteservoirs available within the Salt
Corporation area formed the resourceful bed for the
collection of required seed of P. indicus for farming.
Wild seed were also collected from tidal pools and inlets

Table 2. Hydrology of prawn culture ponds

of Tuticorin Bay and transported to the site by employing
simple methods as described by Unnithan (1985).
Collection and stocking operations of prawn seed were
carried out in the morning hours since the rate of mort-
ality increased with increase in water temperature. The
particulars. of stocking operations are given in Table 1.

Dissolved oxygen : Productivity

Ponds Water temp. Salinity (%,) pH
Period  at 0800 hrs (°C) (ml/l) i ... mg C/m3/day

Range Mean Range Mean Range. - Mean Range Mean  Range Mean

. Feb-Oct.’86 27.1-32.2 284  38.0049.30 4328 269448 3.60 772836 804 3002213 986

2. —do- 26.8-32.5 285  38.74-48.65 42.53 2.08-5.01 3.63 7.70-8.20 8.03 325-2,045 838

3. Mar—Sep.’86 27.0-32.5 28.7 37.27-49.00 4398 2.554.85 377 7.60-8.25 7.94 244-1,055 702

4. April-Sep.’86 27.0-32.5 28.9  39.20-50.03 45.37 . 266-509 359 7.60-843 786 266-833 564

Table 3. The trend of growth in P. indicus cultured in salt pan area.. .

No. 6f.. Pond 1 . Pond 2 Pond 3 Pond 4

days Average Growth Average Growth Average Growth Average - Growth

after size rate size . rate size rate size rate

stocking mm g mm g mm g mm g mm g mm g mm g mm g

0 220 03 150 02 . 250 03 250 03

15 37.0 08 300 1.0 300 05 300 06 400 08 300 01 440 1.2 380 1.7

30 54.5 1.5 32.5 1.2 415 09 265 07 50 13 31.0 10 580 20 330 1.6

45 660 2.1 293 1.2 54.5 1.3 26.3 07 605 1.7 237 0§ 660 27 273 L6

60 710 32 2715 14 635 1.5 243 06 650 21 200 0% 71.0 28 230 1.2

75 770 34 220 1.2 670 1.9 20;8 07 6720 23 168 08 745 29 198 .19

90 790 35 19.0 1.1 705 23 185 07 750 26 167 850 34 68 200 1.0

105 810 36 169 09 730 25 166 0.7 8L0 34 160 .09 920 3.6 191 0.9

120 860 50 160 1.2 805 31 164 0.7 930 352 170 12 950 6.2 8.5 1.5

135 93.0 68 169 14 900 48 162 10 970 56 160 1.2 103.0 6.5 173 14

150 1030 82 162 1.6 950 57 160 1.1 1000 62 150 12 1060. 7.2 162 14

165 1060 8.7 153 1.5 980 62 151 L1 1040 74 144 13 1080 78 151 14

180 1100 92 147 1.5 1015 65 144 1.0 ' ' ' .

195 1140 108 142 1.6 1045 76 138 L1

200 1170 120 136 17 1100 9.0 136 13- .

225 132 136 1.7 1140 104 14

124.0

13.2




Intensive stocking was made in ponds 1 -4. The size
of the ponds varies from 0.37 ha to 0.95 ha. The
average size of seed at stocking measured 15-25 mm
and the rate of stocking varied between 1.2-1.5 lakhs/ha.
Stocking operations were completed in four ponds
during February-March, 1986. A maximum of 55,000
seed were released in the 0.37 ha pond on 1-4-1986.
Stocking at high rate was purposely designed to see its
effect on survival, growth and production when com-
pared to low stocking density experiments completed
earlier in the same environment. The seed were released
direcily into the rearing ponds and there was no need
to acclimatize them because of the identical waler
characteristics at the collection centre and grow-out
ponds.

Farm management

Water samples from culture ponds were analysed
at weekly intervals. About one fifth of the velume of
water was flushed daily for maintaining the quality of
water and the rate of exchange was increased gradually
during latec phases of culture. As far as possible
draining and pumping were arranged in the cool hours
of the day. Water depth was 0.7 m in pond 1 and the
average depth in rest of the pends was 0.4-0.5 m only.
Velon screen tied te water inlets and outlets were kept
cleau. The observations on essential water qualities
are presented in Table 2.

Water temperature at the surface was 26.83-32,5°C
with a monthly mean value of 28.4-28.9°C around 0800
hours. The salinity in the rearing ponds was always
well above 38 ppt and reached maximum values of
around 45-50 ppt on most of the days during April-
June, 1986 due to increased evaporation as well as the
closure of bar mouth frequenily. The dissolved oxygen
content varied from 3.59 to 3.79 ml/l and the pH

measured around 8.00. The productivity of the ponds

(measured by light and dark bottle method) was recor-
ded in the range 244-2,213 mg C/m?/day and a minimum
level of 500 mgC/m?/day was maintained on most of
the days; under such conditions the colour of water
was light green or blue green. Whenever there was a
change in colour (transparent or pale brown) a fall in
productivity values was noticed and quick arrangements
were made to add organic manure at the rate of 20
kg/ha and inorganic fertilizers Iike urea and superphos-
phate, each at 5 kg/ha along the water edge of pond

4

instead of spraying all over the pond. This was neces-
sary for the development of the bloom. Excessive
growth of algae was controlled by flushing as much

Fig. 1. Sea water being lifted from the creek.

quantity of water as possible. The presence of natural
food in the form of microalgae and zooplankters in
the ponds meet the food requirements of young prawas
during the first three weeks afier stocking. Thereafter,
the pelletized feed obtained from TOMCO (through
arrangements made by Marine Products Export Deve-
lopment Authority at subsidised rates) was given twice
a day, at dawn and dusk at the rate of 7-10%, of body
weight. The food requirement was determined by
assessing the percentage of stock surviving, by random
sampling method and the progress of growth in weight
of the prawns. The food was kept in trays at intervals
of every 10 m at the bottom of the pond a little away
from the bunds. Broadcasting the feed was avoided in
order to avoid wastage. Because of the delay in getting
the pelletized food from the company, supplementary
feed consisting of fish meal, shrimp head, rice bran,
ground nut oil cake, tapioca and minerals was given
during June-July. 1986. Predatory birds were kept
away by firing crackers and by keeping ‘scare-crow.’

Growth assessment

The progress of growth of prawns was assessed by
taking fortnightly random samples with castnet at
different peints of the pond and the results are presented
in Table 3. Based on the actual observations made,
an estimated average growth rate of the stock from
afl four ponds are tabulated for comparison. During
the first month the rate of growth was more or less the
same in all ponds. The overall growth rate varied fiom
13.6 mm (1.4 g) to 15 mm (1.7 g) depending upon the
peaiiod of culiwie in different ponds (Table 1). The



maximum gain in weight was seen with prawn stocked
in pond |. Prawn seed of average 22 mm released on
1-3-1986 have grown to 123.5 mm (13.2 g) in the course
of 224 days, whereas the stock in pond 2 attained a
size of only [16 mm (I1 g), and it had taken more
number of days. The rate of growth was affected during
May-June, 1986 when the supply of pelleted feed was
interrupted. In ponds 3 and 4, the stock reached a
size of 106-108 mm with an average weight of 8 g
in the comse of 5 J/2 months. The rale of growth was
generally poor when compared to earlier experiments
carried out in the same environment with lower stocking
density, -It may be mentioned thai the earlier crop
during . August, 1985 —-January, 1986, took only five
months to attain the size of 138 mm (19.8 g) because
of the conducive hydrological factors and optimum
stocking density at 44,000/ha (Marichamy, 1986).

Harvest and - production

Harvest arrangements were made. after ascertaining
the quotations of competitive price from buyers-on the
basis of samples given. The slopz of the poad bottom
and trenches facilitated quick draining through outlets
during night hours. Harvesting was made easy by
spreading a net exactly on the floor of the catching
pit (areca 15 m x 15 m) betore draining commenced.
As the water receded, bulk of the prawns assembled in
this limited water area and were harvested by lifting
the net from four sides. The rest of the stock was
collected by using a cast net and finally by hand picking
atter expellig the remaining water with a small pump.
Harvesting operations were over before 1000 hours
and the time factor was considered important to avoid
spoilage of the prawns as water temperature increased
towards noon.

In ponds 3 and 4, prawns started swimming near
the surtace in distress due to oxygen deficiency, parti-
cularly in the early morning hours and instances of
stray mortality were noticed in September, 1986. Prawns
were harvested from these ponds on 13-9-1986. The
production details are given in Table 1. 805 kg of
prawns with an average size of 106 mm (8 g )at survival
rate of 74.5% were harvested from pond 3 and 330 kg
from pond 4. The rate of production was more or less
the same, being 881 kg/ha/172 days inpond 3 and
897kg/ha/166 days in pond 4. The actual production in
pond 2 (0.95 ha) was 1,169 kg and the rate of production
amounted to 1,234 kg/ha/232 days. Better production
was, attained from pond 1 as the rate of growth was
comparatively good with high rate of survival (95.4%,).
The rate of production was 1,604 kg/ha/224 days. No

predators were noticed in ponds 3 and 4 and the low
survival cannot be ascribed to this problem. Two or
three fish, Lates calcarifer and Elops were noticed in
the catches made from pond 2. Nematalosa nasus

occurred in large numbers (40 kg) in this pond; though
it is not a predator, it was a compelitorfor food and
space. \ ' '

Fig. 2. Part of the harvested prawns. |
Marketing and economic aspects

The Century Cold Storage Lid., Palayakayal a
leading shrimp exporter offered the best pricc for the
cultured prawns. The caiches were disposed off on
the spot. Prawns from pond 1 feiched better price of
Rs. 46.25/kg (head-on count 76/kg). The rate for prawns
from pond 2 was Rs. 36.75/kg since the head-on count
was 91/kg. The catches from the last two ponds were
sold at Rs. 22.00/kg as the count was 123/kg. The
total yield of 2,930 kg of prawns produced from four
ponds of 2.75 ha was sold for Rs. 1,00,537. This works

. Fig. 3. The catch being weighed for disposal.



out to the average income of Rs. 36,558 per ha/7 months.
The cost of fixing of sluice pipes, and the recurring
expenditure such as wages for watchman, cost of
supplementary food, fertilizers, fuel and energy, pre-
paration of pond by tilling, harvesting and marketing
and miscellaneous expenditure came approximately to
50-60% of the income. The capital expenditure involved
in the construction works and installation of pump sets
can be recovered in four crops at the rate of 259, of the
profit. The income can be substantially increased by
proper management, particularly by curtailing the
expenditure on excess feeding which has happened in
the present experiment.

General remarks

The occurrence of seed of P. indicus in two seasons
in a year during February-May and August—-December
facilitates designing the culture programme accordingly.
Out of the two crops raised in a year, the summer crop
from February/March onwards was continued upto
August/September covering a maximum of six to seven
months and the next crop started from September
onwards could be limited to four to five months, because
of the prevalence of conducive environmental factors.
Maintenance of phytoplankton bloom in the rearing
ponds by manuring the water, forms an important aspect
in peawn culture. Calturists in Japan endeavour to
grow phytoplankton in ponds pmiticularly in summer
when the prawns grow at a fast rate (Shigueno, 1972).
Since the growth and production of prawns in the pond
vary according to the level of primary production,
the productivity was maintained at moderate levels of
500-1,000 mg C/m? / day in culture pond:.

Saseelan (1975) estimated the average growth
attainment uplo 135 mm (24.7 mm/month in the summer
crop and 19-21 mm in the later monsoon} for crops
raised in salt pan area of Manakkudy, where the salinity
varied from 10.55 to 28.10 ppt only. Sultan er o/,
(1973) indicaied an average growth rate of 25.8 mm/
month eventhough the culture area was brackishwater.
In the preliminary experiments carried out in the present
environment, Marichamy (1986) observed a better rate
of growth of 21.6 mm (3.8 g) / month in the monsoon
crop raised during August, 1985-January, 1986 when
the salinity was 1ecorded around 35 ppt during most
of the days. The growth rate in the present summer
crop was in the range of 13.6 mm (1.7 g) to 15 mm

6

(1.5 g) / month, because of the prevalence of high
salinity around 45 ppt in most of the days. Muthu
(1980) observed the ideal salinity range for the culture
of P. indicus as 10-35 ppt.

, . High stocking density may be another factor affe-
cting the growth 1at¢ as seen in the present experiment,
The growth rate in ponds 3 and 4 was exiremely low
because of the maximum stocking rate of 1.5 lakh/ha
whereas the earlier experiment made in the same season
with the stocking density of 80,000/ha revealed better
growth rate. The influence of the stocking density
on the growth rate has been studied earlier. Mohamed
et al. (1980) recorded a high growth rate of 1.0-1.1
mmy/day till the size of 125 mm in P. indicus in a similar
environment with low stocking raie of  27,000/ha.
Venkatesan et 4/, (1982) reported the maximum growth
and production of P. monodon at a stocking density
of 25,000/ha even in brackishwater ponds and consi-
derably low values when the density was increased io
40,000/ha. Sriraman and Ananthanarayanan (1986)
opined that the ideal stocking density was 30,000
to 45,000/ha for good producticn of P. imndicus. Based
on the two sets of experiments covered so far in the salt
pan areas of Veppalodai, it may be stated that 50,000~
70,000/ha would be the optimum stocking density as
per the productivity of the ponds. The depth of water
as well as the rate of exchange in rearing ponds play
a key role in the ecological conditions to promote the
growth and survival rates. The poor results observed
in the last two ponds may be attributed also to the low
depth of water and inadequare water c¢xchange. The
rate of production in the present experiment was com-
paiatively better than the 1esults published from different
areas. The recent experiments on P. monodon carried
out in Pulicat- Lake gave maximum pioduction of
1,157 kgtha/crop (Sanjeeva Raj, Keynote address in
Nat, Symp. Estuarine Biology, Parangipeuai, October,
1986). Suseelan (1975) recorded a maximum production
of 1,134 kg/ha/year. The maximum production of
1,200-1,600 kg/ha/crop obtained in the present werk
appears to be the best so far reported under such con-
ditions. The present ¢florts in the salt pan areca have
shown that the project is a profitable venture.

Eventhough the hydrological conditions are not
so conducive in the present experiments, the results
have shown that farming can be organised for still betler
yields by resorting to management practices particularly



by limiting the stocking density to about 70,000/ha.
Improvements in flushing system, increase in the water
depth. steady supply of nutritive food, provision of
‘water blender’ to avoid oxygen depletion ate some of
the suggestions for more effective implemeatation and
higher production. The pzak summer period may be
avoided for stocking and the duration of culure can
also be reduced to realize a bettur economic retuin trom
the yield.

In Japan 70 percent of the prawn ponds are con-
verted salt pans. About 1,20,000 ha ot brackishwaters
in the form of disused salt pans and low lying coastal
areas are available for culture purposes in Tamil Nadu.
The Government of India has already cleared a project
for the development of 150 ha of brackishwater arca
for farming in Thondikadu in Tanjore District, Valinok-
kam in Ramanathapuram Disttict and Pinnakayal in
Tirunelveli District or in Pulicat Lake (Dixitulu, 1986).
Realising their commercial valee, a number of private
farmers have just started prawn culture practices in
salt pan areas in Palayakayal, Pinnakayal, Vaipar and
Vembar.  With the available techmology in prawn
farming, the salt pan areas can be profitably utilised for
prawn cultore in the near future,
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