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Abstract

To observe the influence of cage shape on the growth, survival and production of Penaeus indicus, three types of
uniform size (50 m? water spread area) cages were erected on the bottom soil substrate and provided with hide-outs.
Among these one was rectangular (10x5x15 m), one was square (7.072x7.072x1.5 m) and the remaining one was
circular (Diameter=7.98 m; Height=1.5 m). The culture period was 100 days and the juveniles ranging from 3.3 to 4.1
g were stocked uniformly at the rate of 20% for all the cages. The higher growth of 22.1 g, survival rate of 92% and
production rate of 406.6/m? were reported for the rectangular cage. So among the three cages used for the present
study, rectangular cage is the most suitable for the culture of P. indicus especially in Vellar estuary.
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Introduction

Owing to the increasing demand for shrimps in world market,
aquaculture is considered as extreme focus area by many countries.
Much emphasis is also given to this fast moving commodity, because
of its production potential, earning foreign exchange and scope for
employment generation. Therefore last two decades, shrimp farming
has witnessed tremendous technological advancements, the world over.
Shrimps are cultured mainly in ponds, cages, pens and raceways. Out of
which ponds and raceways are land based rearing methods, and cages
and pens are water based rearing methods. Pond and raceway culture
are found suitable in coastal areas and brackish water areas. Cage
and pens are suitable in bay, lagoon, back water and open seas.
Although previous workers used different type of cages [1-6] for shrimp
culture but their suitability in terms of production in the estuaries
was not attempted. Hence, in the present study, three type of cages
viz, rectangular, square and circular cages were tried to find out their
suitability for culturing Penaeus indicus in Vellar estuary.

Materials and Methods

Cage erection

The present study was carried out in Vellar estuary during one
year period from January 2003 to December 2004. Three cages were
used in the present study each covering 50 m* water spread area with
different shapes. Of these one was rectangular (10 mx5 mx1.5 m),
one was square (7.072x7.072x1.5 m) and remaining one was circular
(Diameter-7.98 m; height -1.5 m). To avoid fouling problem on the top
portion of the cages, the height of all the cages were uniformly raised to
1.5 m to expose the cage even during high tide. The entire cages were
erected manually with the support of casuaria poles. For circular cage,
to maintain the circular shape, a collar made up of bamboo materials
were used inside the top portion of the cage. In the remaining two cages
the collar made up of thick HDPE materials. All these cages were tied
with the respective casuarinas poles by using foot and head ropes. All
the three cages were erected on the bottom soil substrate and provided
hide-outs. Each cage bottom was provided with sixteen bi-cycle tyres
as hide-outs.

Seed transportation

The seed purchased from the hatchery was transported to culture
site in Vellar estuary by oxygenated polythene bag and were kept in
styrofoam boxes. Before transportation, the qualities of seeds were

examined by taking the seeds in a plastic container to ensure uniform
size and good health. Post larvae of penaeid shrimps are small, fragile
and are sensitive to change in water conditions. So the post larvae
purchased from the hatchery were acclimatized to estuarine condition
before stocking to avoid heavy mortality. In order to increase the
survival rate and prevent the escape from the cage, the acclimatized
seeds were released into already erected small hapa of 2x1x1 m size in
the estuary and the seeds were reared for 10 days.

Feeding

The pellet feeds were provided to all cage cultured shrimps. Initially
12% feed were provided to shrimps and then slightly raised and finally
reached by 14% because of auto entry biomass in the cages. Feed was
given daily in three installments at dawn, mid-day and dusk. But
the two fourth of the feed were provided to dusk since shrimps are
nocturnal animals. Feed was provided only through the feed trays of 1
m? area. The feed trays were tied to the casuarinas poles and allowed to
submerge in the water column with help of a stone; five such trays were
used per cage for feeding.

Culture period

The culture was carried out for 100 days. The study started during
the premonsoon season and lasted in monsoon season. The fresh
water inflow was high during later periods. The water was also turbid
during the period. During the experimental period periodic sampling,
environmental parameters, survival rate were regularly assessed. The
shrimps were harvested once the culture period was over.

Results

Growth
In the rectangular cage, the higher growth rate (22.1 gand 128 mm)
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was obtained and lower growth rate (19.1 g and 127 mm) was observed
in the circular cage. However, the growth rate in square cage was 19.6 g
and 127 mm (Table 1).

Survival rate

The higher survival rate (92%) was observed in the rectangular cage,
followed by 82.3% in square cage and 62.2% in circular cage (Table 1).

Production

The total yield of P, indicus in rectangular cage was 20.33 kg/50m?
in square cage was 16.13 kg/50 m?* and in the round cage was 11.88
kg/50m?. Thus the production of P indicus topped in rectangular cage
(4066 kg/ha) followed by square (3226 kg/ka) and circular (2376 kg/
ha) cages.

Environmental Parameters
Salinity

The fluctuations in the salinity range were low except during latter
period due to monsoon season (16-28) (Table 2).

Dissolved oxygen

Dissolved oxygen concentration in the surface water of the cage
varied from 4.3 to 5.5 mg/l. Even though the range was minimum, the
lowest level was observed during the early days and the highest level
was observed in the later days of the culture period (Table 2).

Temperature

The surface water temperature in the cages varied between 26 and
33°C during the study period (Table 2).

Hydrogen-Ion-Concentration (pH)

The pH of water in the cages ranged from 8.3 to 8.7 throughout the
culture period (Table 2).

of which M. monoceros dominated by 2.5 kg and followed in the order
of P indicus (2.2 kg), Ambasis sp. (2.1 kg) and P. pelagicus (1.7 kg). As
total, 9.6 kg of auto entry were observed in square cage and 7.3 kg in
circular cage. In the square cage Ambasis sp. is dominated by 2.3 kg
following by P, indicus (2.2 kg), M. monoceros (2 kg) and P. pelagicus (1.8
kg). In circular cage was dominated P, pelagicus (2.0 kg) and followed by
P indicus (1.3 kg) and M. monoceros (1.3 kg). Other autoentrants also
contributed to add up the total (Table 3).

Discussion

In the present study the highest production (406.6 g/m?) was
observed in rectangular cage for P. indicus in the rectangular cages. The
production rate obtained in the present study was more than previous
reports [1] reported a production rate of 206.7 g/m? for P indicus
and 271 g/m* for P monodon in floating rectangular cages. Further,
Uma Maheswari [2] observed the production rate of 288 g/m? in the
rectangular cage for P. indicus and 210/m* for P. monodon. Walford
and Lam [7] reported 248 g/m* production rate for P. indicus in the
Singapore waters Sri Krishna dhas and Sundararaj [3] also observed
similar pattern of production rates for P. indicus and P. monodon in
rectangular cages. Although Shanmugam et al. [4] cultured P. monodon
in Vellar estuary during monsoon season, they could not harvest due
to unprecedented floods in Vellar estuary. Further, they also suggested
that the monsoon season is not suitable for cage culture in Vellar estuary
Shanmugam et al. [5] reported the production rate 197.5 g/m? for cage-
reared shrimp, P. indicus. The results of Shanmugam et al. [6] disclosed
the production rate of 143.25 g/m?” (excluding autoentrants production)
for the polyculture of shrimps in a cage.

Shape of the cages in relation to water flow also plays an important
role in shrimp production. The flow of water through enclosures is
affected by drag forces exerted by the framework and netting [8-10].
The reduction in flow depends upon a number of variables including

Autoentry
In the rectangular cage the total autoentrants were 10.67 kg/50 m? Salinity (ppt) | Dissolved oxygen (mgll) pH Temperature(°C)
27 -33 43-50 8.5-8.6 30-33
Particulars Rectangular Square Circular 27 -33 44-49 84-87 30-32
1. Area (m?) (Water spread 50 50 50 28 - 33 46-50 85-8.7 29 -32
area) 27 -33 47-50 85-8.7 28 - 32
2. Dimension (m) 10x5x1.5  7.072x7.072x1.5 D'i’;‘i‘;‘:{jgﬁm? 27-33 48-5.1 84-86 28 - 32
3. Number stocked 1000 1000 1000 26-33 47-50 83-84 28 =31
4. Days of culture 100 100 100 28-33 46-50 83-84 29-32
5. Stocked density (Nos./m?) 20 20 20 25-98 5054 s4-80 2830
= . 25 - 32 50-5.3 8.3-8.6 28 - 30
6. Initial weight (9) 16— 28 52-55 83-86 26- 30
Average 3.7 3.7 3.7
Range 3.4-4.1 3.3-4.1 3.4-4.1 Table 2: Environmental parameters during culture period.
7. Inital length (mm) Autoentrants (kg) ‘ Rectangular Square Circular
Average 63 63 63 SHRIMES
Range 62:64 61-64 62-64 1. Penaeus indicus 2.2 2.2 1.3
8. Final average weight (g) 221 19.6 19.1
?ﬁz?al Average length 128 197 127 2. Metapenaeus sp. 2.5 2.0 1.2
10.Growth increment 0.184 0.159 0.154 :iﬁ:jlus pelagicus 17 18 12
11. Survival rate (%) 92 82.3 62.2 2. Scylla serrata 06 : 3
12. Number harvested 920 823 622
13. Total production FISHES
(kg/50m?) 20.33 16.13 11.88 1. Ambasis sp. 2.1 2.3 1.3
14. Production rate (kg/ha) 4066 3226 2376 2. Mugil cephalus 1.2 0.9 0.7
15. Production (kg/m?) 406.6 3226 237.6 3. Therapan jarbua 0.2 0.3 0.3
16. Total weight of 1067 96 73 Others 0.17 0.10 0.5
auroentrants (kg/50m?2) Total 10.67 9.6 7.3

Table 1: Production of P. indicus in rectangular, square and circular cages.

Table 3: Autoentrants for different type of cages used for P. indicus culture.
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shape of the enclosure [11,12] pointed out that in circular cages, the
surface area; volume ratio is comparatively small, water exchange is
believed to be relatively poor. From the observations it was concluded
that the highest production in the rectangular cage may be possible
attributed to its shape, which provides more water inflow than the other
two type cages of the present study.

Mukerjee [13] indicated that the suitability of shape of an enclosure
depends on behaviour of the culture species and their movement
preference in the culture medium. For instance the pelagic species,
which have the habit to move in a rotary motion, enclosure with
rounded corners, or circular, sometimes hexagonal serves the purpose
better in place of rectangular one. In the present study, it was observed
that during feeding and sampling, shrimp jump backward and forward
continuously; this swimming behaviour needs sufficient length for
shrimps. So it is suggested that rectangular cage provides more length
(10 m) for swimming than other type of cages. This is also supported
by Matsuzato [14], that bigger size have been shown to be better suited
to the longer and faster swimming species. In the present study even
though all the cages are having uniform 50 m? water spread area, only
rectangular cage has more length (10 m) over the square (7.072 m)
and circular cage (dia 7.98 m), which may also be one of the possible
reasons for higher production in the rectangular cage.

Similarly, the shape of the enclosure plays a key role in many fishes.
Circular holding facilities are found to be best for schooling fishes as
salmon and milk fish which tend to swim in circles when enclosed
[15,16] and are thus believed by many to provide a less stressful
environment. In Philippines, milk fish when put in square cages for
breeding, injure themselves but this problem had been overcome by
putting them in circular cages [17]. On the contrary, the less active
species such as the tilapia and common carp are thought to be less
particular with regard to the shape of the holding facility [16].

Sastry and Chandramohan [18] found that the salinity, temperature,
dissolved oxygen and pH were the main factors influencing the growth
and survival rate of shrimps. The optimum range of salinity, dissolved
oxygen and pH for shrimp culture were 15-35 ppt, 26-33°C, 3-12 ppm
and 7.5 to 8.7, respectively [19]. In the present study, the environmental
parameters (Table 2) are almost similar to the optimum range described
by MPEDA [19].

The production rate can be increased if the autoentrants were
effectively controlled, as they are the main competitor for the food and
shelter (Table 3). Shanmugam et al. [4] Observed similar autoentrants
problems in the cage culture of shrimps along with fouling problem.
Further, Shanmugam et al. [5] recorded the autoentrants of P. indicus,
P. monodon, Metapenaeus sp., Macrobrachium sp., Ambasis sp., Gerres
sp. and Therapan species in the autoentrants of P indicus. Almost
similar pattern of auto entry were observed by Shanmugam et al. [6]. To
overcome fouling on the portion of the cages, the height of all the cages
were raised from 1 m to 1.5 m. Similarly, Maruyama and Ishida [20]
also noticed that uses of nets less than 1.5 m depth have been shown to
retard growth and body shape of common carp and tilapia. Cage bag
depths between 0.9 and 1.6 m are recommended since it gives the fish
sufficient shelter from surface effects whilst provide an adequate water
volume for exercise and feeding [21]. In the present study, due to the
raising of 1.5 m heights of the cages, the fouling on the top portions
of the cages was effectively controlled. Even though the cages were
periodically cleaned by using brushes as suggested by Shanmugam et
al. [4], it was made to control both auto entry and fouling problem for
the higher production of P. indicus.

From the results obtained in the present study, it is clear that
rectangular cage is the most suitable for the culture of P. indicus.

References

1.

10.

1"

20.

21.

Krishnan PR, Jalalludin S (1983) Studies on peneid prawns growth in fixed and
floating cages in backwaters of Kovlam. In: Proc. Natl. seminar on cage and
pen culture, Tuticorin 89-94.

Uma Maheswari R (1983) Studies on the cage culture of prawns, Penaeus
indicus and Penaeus mondodon. Poc Natl seminar on cage and pen culture,
Tuticorin 95-98.

Srikrishnadhas B, Sundararaj V (1990) Studies on the growth of marine
shrimps in floating cages and pen. Proceedings of the Nationasl Seminar on
Aquaculture Development in Inda-Problems and Pospects, Trivandrum, India,
53-58.

Shanmugam A, Sevamani JP, Kannupandi T (1994) Prospects and problems
in cage culture of giant tiger shrimp in Vellar estuary. Current Science 67: 612-
614.

Shanmugan A, Rajamanickam S, Kannupandi T (1995) Cage culture of Indian
white shrimp Penaeus indicus in Vellar estuasry. J Mar Biol Ass India 37: 166-
170.

Shanmugam A, Carmel Gerald, Kannupandi T (1998) Experiments on shrimp
polyculture in fixed cages in Vellar estuary. Indian J Fish 45: 413-1-417.

Walford J, Lam TJ (1987) F Floating hatchery and net cage culture of Penaeus
indicus in the Straits of Johore, Singapore. Aquaculture 62: 11-32.

Wheaton AB (1977) Aquaculture engineering. John Wiley and sons, New York,
USA, 708.

Milne PH (1972) Fish and shellfish farming in coastal waters. fishing news book
208.

Wee KL (1979) Ventilation of floating cages. UK, 114.

. Milne PH (1970) Fish farming: a guide to the design and construction of net

enclosures. Mar Res Dep Agric Fish Scot 1970: 31.

. Howard KT, Kingwell SJ (1975) Marine fish farming: development of holding

facilities, with particular reference to work by the WFA on the Scottish west
coast In: Oceanology Interantional 1975, 16-21 March, Brighton, UK BPS
Exhibition Ltd., London, UK, 183-190.

. Mukherjee AB (1990) Site selection and structural design of netted enclosures

of the National Seminar on Aquaculture development in India-problems and
prospects, Trivandrum, India, 269-274.

. Matsuzato T (1975) Bacterial tuberculosis in yellow tail. Spec publ Jap Sea fish

Res Lab, 115-118.

. Sutterlin AM, Jokola KJ, Holte B (1979) Swimming behaviour of salmonid fish in

ocean pens. J fish Res Bd Canada 36: 948-954.

.Yu OK, Vizcarra AT, Sitoy HS (1979) Development of circular floating cages

for milkfish broodstock at the SEAFDEC Aquaculture Department, Proc. Int.
Workshop on pen and cage culture of fish, Phlippines, 107-117.

. IDRC/SEAFDEC (1979) Summary report on discussions of materials used in

net pens, size and shape of net pens and anchoring net pens. International
workshop on pen and cage culture of fish, lloilo, Philippines, 9.

. Sastry AGRS, Chandramohan P (1990) Physicochemical characteristics of

Vasishta Godavari estuary, east coast of India : pre-pollution status. Indian J
Mar Sci 19: 42-46.

. MPEDA (1992) Hand book on shrimp farming. Published by Marine Products

Export Development Authority, MPEDA House, Kochi, India, 9.

Maruyama T, Ishida R (1976) Effects of water depth on the growth and body
shape of common carp raised in net cages. Bull Freshwat Fish Res Lab 27:
95-102.

Kerr NM, Gillespie MJ, Hull ST, Kingwell SJ (1980) The design construction
and location of marine floating cages. In: proc. The Institute of Fisheries

Management cage fish Rearing Symposium, University of Rading, 26-27
March, 1980, Janseen Services, London, UK, 23-49.

Volume 2 * Issue 1 * 2013


http://cat.inist.fr/?aModele=afficheN&cpsidt=11290758
http://epubs.icar.org.in/ejournal/index.php/IJF/article/view/8686
http://www.sciencedirect.com/science/article/pii/0044848687901815
http://books.google.co.in/books/about/Fish_and_Shellfish_Farming_in_Coastal_Wa.html?id=kk8RAAAAYAAJ&redir_esc=y
http://www.opengrey.eu/item/display/10068/364690
http://trove.nla.gov.au/work/21352239?selectedversion=NBD186909
http://www.nrcresearchpress.com/doi/abs/10.1139/f79-132#.UNxs5m_qlhc
http://cat.inist.fr/?aModele=afficheN&cpsidt=19319572
http://agris.fao.org/agris-search/search/display.do?f=2012/OV/OV201206110006110.xml;JP19780352931
http://dx.doi.org/10.4172/scientificreports.588

	Title

	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Cage erection
	Seed transportation
	Feeding
	Culture period

	Results
	Growth
	Survival rate
	Production

	Environmental Parameters
	Salinity
	Dissolved oxygen
	Temperature
	Hydrogen-Ion-Concentration (pH)
	Autoentry

	Discussion
	Table 1
	Table 2
	Table 3
	References



