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Abstract
A demonstrative cage culture of commercially important fish species was carried out at Gelabeel in Golaghat District and Moridikhow beel
in Sivasagar District of upper Assam during 2013-14 as a technology for enhancement of fish production as well as an alternative source of
livelihood for the rural people. Five carp species viz., Labeo rohita, L, calbasu, L. gonius, Catla catla and Cirrhinus mrigala were taken as candidate
species for 3 months trial culture. Rice bran and mustard oil cake blended in 1:1 ratio was given in pelleted form daily @3-5% of aggregate
body weight of fry. Percentage of fish recovery from a 2m3 after 90 days was 71.67 in first trial and 86.67 in second trials. The average growth
increment for about 3 months was 114.8mm and 131.6g and the average growth increment per month was 38.26mm and 43.86g. On an average,
a profit of Rs 840/- per cage was recorded in 3 months. At Moridikhow also, all the species showed encouraging growth However, poaching is a
major problem and community participation for development of cage culture has been suggested.
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Introduction
Assam is gifted with about 1400 wetlands (locally called as
bee) of varying sizes, and innumerable homestead ponds and
tanks with total water spread area of 3.91 lakh ha. In national
perspective, Assam contributed about 2.78% of the country’s
total inland fish production and the per capita fish consumption
in the state at present is 7.58kg/year. In beel fisheries, the
productivity is 173kg/ha/yr against the potential of 1500kg/ha/
yr and in case of pond & tank fisheries, the productivity is 18002000kg against the potential of 5000kg/ha/yr. Therefore, the
present level of productivity in all categories of water resources
is much below the potential of the resources. The study aimed to
investigate the possibilities of rearing commercially important
carps in suitable low cost cages in beels and to popularize
culture based fisheries among the fishermen.

Experimental Design

Installation of cages in wetland water
Fixed cages were used for fish culture. At Moridikhow,
cages were of the size 3m×1.5m×1.5m. The frame of the cage,
which was rectangular in shape, was made with locally available
bamboo. Bamboo made walls was used to cover the cage from
four sides and also from bottom side. A nylon hapa was fitted
inside the cage which has only an opening at upper portion of
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one side. Two cages were installed in water by keeping their
bottom part 0.5m above the ground and upper part from water
with the same distance. At Gelabeel, individual cage had the
dimension of 2m3 (2xlxlm).

Stocking

600 fingerlings were stocked @100 fingerlings/m3 area of
the cage. Six fish species were selected for cage culture which
was rohu (Labeo rohita), catla (Gibelion catla), mrigal (Cirrhinus
mrigala), bata (Labeo bata), calbasu (Labeo calbasu) and gonius
(Labeo gonius).

Feeding

Rice bran with mustard oil cake in the ratio 1:1 was given
inside the cage daily for one time in the morning. 250g feed/
cage/day was given to the fishes. At Gelabeel too, Locally
available rice bran and mustard oil cake blended in 1:1 ratio is
given inside the cage water @3-5% of aggregate body weight of
fingerlings. The feed in pelleted form were given twice daily at
8 am and 4pm. occasionally, dry fish powder and vitamins were
also mixed with pelleted feed. Length and weight of randomly
sampled specimens were recorded at regular interval for
assessing growth of the reared species.
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Results
Table 1: Cage culture experiment at Gelabeel.
First trial:
Fish Species

No. Stocked

Average Stocking
Length (mm)

Average Stocking
Weight (gm)

Average Length
(mm) after 90 Days

Average wt (gm)
after 90 Days

Labeo rohita

32

83

4.5

198

127

20

90

7

208

145

L.calbasu

23

L. gonius
Gibelion catla

97

27

Cirrhinus mrigala

84

21

Second trial:

8

219

5

85

145

188

6

132

199

139

Fish Species

No. Stocked

Average Stocking
Length (mm)

Average Stocking
Weight (gm)

Average Length
(mm) after 90 Days

Average wt (gm)
after 90 Days

Labeo rohita

22

90

6

205

140

17

83

4.5

198

135

23

92

9

L. calbasu

17

L. gonius
Gibelion catla

81

29

Cirrhinus mrigala
Third trial:

95

5

194

9

130

197

142

217

145

Fish Species

No. Stocked

Average Stocking
Length (mm)

Average Stocking
Weight (gm)

Average Length
(mm) after 90 Days

Average Weight
after 90 Days (gm)

Labeo rohita

19

85

4.5

200

129

14

82

3.5

194

134

23

99

9

L. calbasu

14

L. gonius
Gibelion catla

92

20

Cirrhinus mrigala

97

In the first trial, initial length of fishes ranges between 40-65
mm and initial weight ranges between 1.1- 2 g. After 90 days,
fishes are found with length ranges between 103-155 mm and
weight ranges between 10-36g (Table 1). Gibelion catla has
the highest length gain (88±5.42mm) followed by Labeo bata
(87.5±5.4mm). Similarly, Labeo gonius has the highest weight
gain (28.8±5.37g) followed by Gibelion catla (23.1±2.79g). In the
second trial of cage culture, initial length of fishes was 40-60mm
Table 2: Average growth parameters after three trials.
Fish Species
Labeo rohita
L. calbasu
L. gonius
Gibelion catla
Cirrhinus
mrigala

211

10

136

209

146

220

148

which increased up to 113-165mm after 90 days of rearing.
Likewise, initial weight of the selected fish species was 1.3-2.6g
and at the time of harvesting was 15-36g (Table 2). Labeo bata
has the maximum length gain (100.5±5.78mm) followed by
Gibelion catla with a length gain of 92.5±5.55mm. However, as
far as dimensional growth is concerned, maximum weight gain
exhibited by Labeo gonius (31.3±3.23g) followed by Gibelion
catla (26.3±2.96g).

Average
Stocking
Length (mm)

Average
Stocking
Weight (gm)

Average
Harvested
Length (mm)

Average
Harvested
Weight (gm)

Absolute
Growth (g)

RGR (g/day)

SGR (%/ day)

86

5

201

132

127

0.28

1.57

85

5

200

138

133

0.29

1.59

136

0.19

90
92

92

7
8

8

208
198
212

Harvesting was done 90 days after installation of cages. Out
of 600 fishes, 430 were recovered in the first cage. Percentage
of fish recovery was 71.67. In the second cage, 520 fishes were
recovered and percentage of fish recovery was 86.67.
002

8

137

140

144

130
132

Cage culture at gelabeel

0.2

0.18

1.42
1.37

1.38

Selection of species and stocking density At Gelabeel,
individual cage had the dimension of 2m3 (2xlxlm). Five carp
species viz., Labeo rohita, L, calbasu, L. gonius, Gibelion catla
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and Cirrhinus mrigala were taken as candidate species in this
demonstration. A 90 days culture period was planned for all the
trials for the grow-out of fishes in cages.

The result shows that absolute growth of mrigal (Cirrhinus
mrigala) was better than the other species. The initial sizes of
the fishes in the three trials ranged from 80mm to 100mm (3.5g
to 10g) with an overall average of 89.2mm and 6.6g. The average
size increased to 203.8mm and 138.2g after 3 months. The
average growth increment for about 3 months was 114.8mm
and 131.6g. Thus the average growth increment per month was
38.26mm and 43.86g. Relative growth rate (RGR) for Labeo
rohita was 0.28, 0.20 for L. calbasu, 0.18 for G. catla, 0.19 for
Cirrhinus mrigala and 0.29g day-1 for L. gonius). Specific growth
rate (SGR) were found to be 1.57 for L. rohita, 1.42 for L. calbasu),
1.37 for G. catla, 1.38 for C. mrigala and 1.59 % day-1 for L. gonius
during 90 days of culture period (Table 2). The average survival
rate of fishes after three trials was found to be 72.9%.

Economics of cage culture

The total cost of cage culture operation was Rs.4960/. The
economics of cage culture at Gelabeel are given in Table 3.
Table 3: Economics of cage culture.
Items

Cost of cage construction

Cost (INR)
1500.00

Cost of fingerlings

190.00 +170.00 +150.00= 510.00

Labour cost

900.00

Cost of feeding

Miscellaneous expenses

Total cost of cage culture

1050.00
1000.00

4960.00

Income from the 3 months trial:

Total weight of recovered fishes = 33 kg.
Total Income = Rs. 5800.00
Cost benefit ratio: 1.17

Discussion

An experimental culture of fishes in cages conducted
at Ghorajan beel, a vast derelict water body, near Guwahati
in Assam [1]. Although cage fish culture elsewhere showed
promising result in fish production; surprisingly it has not
gained popularity in Assam except some sporadic experiment
conducted by State Fisheries Dept. and NABARB in recent years.

Various reports suggested that survival and production
of fish in cages dependent on water quality, stocking size and
density of reared fishes. Survival rates varied from 94.8±1.7%
to 98.0±1.3% in stocking density 150 and 100m-3, respectively,
and decreased slightly with increasing densities [2]. The results
of our present investigation revealed that at the end of 90 days,
all the five fish species gained an encouraging weight. In our case
the Indian major carps, Labeo rohita, Labeo calbasu, Gibelion
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catla, Cirrhinus mrigala and Labeo gonius have shown 72.3%
survivability after 90 days with an average growth of 38.2mm
and 31.46g / month when feeding @ 2-3% of fish body weight.
Although the stocked fish were all fingerling size, the relatively
low rate of survival might be due to fluctuating water quality
as well as anthropogenic disturbances at culture site as it was
in close proximity of a temple ghat. As far as growth rate is
concerned, the relative growth rate (RGR) and specific growth
rate (SGR) of Gibelion catla (RGR 0.18g day-1/SGR 1.37 % day1
) and Cirrhinus mrigala (0.19g day-1/SGR 1.38 % day-1) were
found to be lower than Labeo rohita (RGR 0.28g day-1/SGR 1.57
% day-1) and Labeo gonius (RGR 0.29g day-1/SGR 1.59 % day1
). From our observation it has been found that L. rohita and L.
gonius exhibited highest growth after the three trial. However,
better growth rate in case of Labeo rohita and less growth rate
in Cirrhinus mrigala [3]. Cage culture experiments carried out
by CIFRI at Allahabad [4] recorded fish production of 16kgm-2
in case of Cirrhinus mrigala while its polyculture with Gibelion
catla and Labeo rohita gave production of only 2kgm-2. Another
experiment was carried out with Tor khudree and Tor putitora
and found net production of 2.77kgm-3 for Tor khudree and
3.31kgm-3 for Tor putitora [5]. The cost benefit ratio during the
present trial was 1.17 which can be increased upto three to four
times by increasing the culture period.
Although work on cage culture of fish is in its infancy in
Assam, such culture systems have numerous advantages over
the traditional pond culture and may become relatively more
profitable practice. One of the reasons may be the cost variation
of feed and construction materials discourage the entrepreneurs
to go for cage culture. Poaching of fish from cages is another
major concern. Nevertheless, based on the findings from cage
culture trial, it can be said that Gelabeel offer a great potential
for culture based fish production and self help groups of nearby
areas should take up cage culture of carps/air-breathing fishes
on a cooperative basis.
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