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Introduction 
 

Pangasianodon hypophthalmus is regarded as 

the third most important freshwater 

aquaculture species due to its fast growth and 

versatile feeding habit. Because of its obligate 

air-breathing nature and ability for ecocyclic 

production makes it highly suitable for 

species diversification to sustain freshwater 

fish production. Now a day it generally ranks 

behind only shrimp, salmon and tilapia as the 

largest aquaculture commodity produced in  

 

 

 

 

 

 

 

 

 

 

 

the world. P. hypophthalmus has immense 

economic importance in many countries of 

South and Southeast Asia, including India, 

Bangladesh, Thailand, Vietnam and Malaysia. 

The commercial culture and production of P. 

hypophthalmus has been expanded 

dramatically but recently the profit is 

decreasing bit by bit due to a number of 

reasons like increased feed cost and improper 

management practices.  
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The study was carried out for 210 days to compare the growth, survival, production and 

economic performance of Pangasianodon hypophthalmus in cages and ponds. The 

fingerlings of P.hypophthalmus (71.47 ± 0.84 g wt. and 18.83 ± 0.52 cm length) were 

stocked at 50, 60 and 70 fingerlings/m
3
 in nine cages (6 x 4 x 3 m

3
) and they were stocked 

at 5, 6 and 7 fingerlings/m
3
 in nine ponds (50 x 30 m

2 
and 1.2 m depth) following three 

treatments with triplicates for both cages and ponds. Fish were fed with commercial feed 

(32% protein, Growel Feeds Pvt. Ltd.) initially at the rate of 5 % of body weight to 1.75% 

of body weight at the end of the culture period. At the end of the experiment, average 

growth of P. hypophthalmus was recorded higher in cages (1026.87 ± 7.48 g and 46.25± 

0.94 cm) as compared to ponds (975.84 ± 7.21g and 45.06 ± 0.79 cm) in terms of final 

body weight and length. Likewise the specific growth rate (SGR) was also higher in cages 

(1.27 ± 0.007) than ponds (1.25 ± 0.008). The survival of fish showed better performance 

in cages (90.91 ± 0.93 %), when compared to ponds (78.0 ± 0.87 %). The production per 

unit volume recorded was much higher in cages (55.91 ± 0.47 kg/m
3
) than ponds (4.56 ± 

0.04 kg/m
3
) and therefore, net profit per unit volume achieved was too higher in cages (₹ 

1254.00 ± 24.12 /m
3
) than ponds (₹ 57.50 ± 0.89 /m

3
). The better feed conversion ratio 

(FCR) was achieved in ponds (1.47 ± 0.01) when compared to cages (1.63 ± 0.011) 

whereas, the benefit cost ratio (BCR) was found better in cages (1.36 ± 0.004) than ponds 

(1.28 ± 0.002). The benefit-cost analysis of this study suggests for adoption of cage 

culture, as it is more profitable than pond culture. 
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During 1997, P. hypophthalmus was 

introduced in India clandestinely via 

Bangladesh and farmers were adopted for 

culture in West Bengal. There has been much 

ebullience among fish breeders and farmers 

particularly in West Bengal, Andhra Pradesh 

and Chhattisgarh for its culture and 

propagation because of its remarkable growth 

rate. It was estimated that over 0.2 million 

tonnes of P. hypophthalmus catfish were 

produced in the country per annum (Lakra 

and Singh, 2010). National production of P. 

hypophthalmus in India accounts for 0.7 

million tonnes (Singh and Lakra, 2012). The 

farmers generally preferred monoculture 

practices of this species in Krishna and West 

Godavari districts of Andhra Pradesh in big 

ponds ranging from 4 ha to 40 ha. It was 

found that there is a shift in culture practice 

from carps to pangasius in some of the areas 

in Andhra Pradesh. The total area for P. 

hypophthalmus culture was estimated to be 

around 20,000 ha covering roughly 15% of 

the total cultured area, which has been 

increasing over the years. The average culture 

production of P. hypophthalmus in 

tonnes/hectare/year are found to be higher 

than carp production in the same areas (Lakra 

and Singh, 2010). Its culture practice is 

growing rapidly in Andhra Pradesh, Bihar, 

Uttar Pradesh, Orissa, Maharashtra, 

Chhattisgarh, Tamil Nadu, Karnataka, and 

Kerala. But the culture of this fish has been 

largely restricted to land-based pond 

aquaculture systems. 

 

Cage aquaculture has certain advantages over 

other aquaculture systems that are - use of 

existing reservoir resources, easiness of 

feeding, stocking and harvesting, lower 

expense associated with treating or preventing 

disease, relatively easier stocking 

management and monitoring compared with 

pond culture. Aquaculture in cage has some 

technical simplicity with that farms can be 

established or expanded, relatively lower 

capital cost, feeding, growth rate and health of 

stocked fishes can be monitored on a daily 

routine basis without much more disturbance 

and harvesting of cultured species would be 

easier and cost effective. In India, cage 

culture initially reported in 2002, when carps 

like Labeorohita and Cyprinuscarpio were 

cultured in cages installed in Powai lake, then 

Tor putitora and Tor Khudree were also 

cultured in cages installed in Walvan 

reservoir (Kohli et al., 2002, 2004). Central 

Institute of Fisheries Education, Mumbai has 

also practiced cage aquaculture in open water 

(Kohli et al., 2004). Cage culture of P. 

Hypophthalmus has been initiated in Govind 

Sagar reservoir (Chaturvedi et al., 2015). 

 

Although, a good number of studies are 

undertaken for both pond culture and cage 

culture of P.hypophthalmus and it is also 

commercially practiced in all parts of the 

world, there is very scanty literature on the 

comparison of two aquaculture system in 

terms of growth, survival and production. 

Therefore, the present work is undertaken to 

compare the growth, survival, production and 

economic performance of P. hypophthalmusin 

cages and ponds. 

 

Materials and Methods 

 

The study was conducted for 210 days during 

October 2014 to May 2015in earthen ponds at 

Pench national fish seed farm and in floating 

net cages installed in Dhasai reservoir, 

Maharashtra. Nine earthen ponds, each of 

1500 m
2
 area with an average depth of 1.2 m 

were prepared by conventional liming and 

fertilization and nine floating net cages (6 x 4 

x 3 m
3
) made of nylon cage net (30 mm mesh 

size), light galvanized iron conduit pipes (25 

mm diameter), iron bar, 210 litre capacities 

HDPE empty sealed barrels, nylon twine, thin 

GI (Galvanized iron) wire and hard wooden 

planks (1" x 1 feet x 13 feet), were installed in 

reservoir. The feeding screen net was kept 
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inside cage at some distance from cage net so 

that water can circulate easily and fishes 

might not be getting any disturbance in their 

movement. 

 

The fingerlings of P. hypophthalmus (71.47 ± 

0.84 g wt. and 18.83 ± 0.23 cm length) were 

stocked in earthen ponds @ 5, 6 and 7 

fingerlings/m
3
 with triplicate for each density 

and they were stocked@ 50, 60 and 70 

fingerlings/m
3 

in experimental cages 

following triplicate for each density. Feeding 

was done with commercially extruded 

floating feed (4 mm) containing a minimum 

of 32 % protein, 4 % fat and 5.5% fibre at the 

rate of 5 % of their body weight at every 2 

hour of interval in a day. After attaining an 

average size of 150 g in 30 days of culture, 

they were fed only three times (9 am, 1 pm 

and 5 pm) at every four hour of interval in a 

day in cages and only two times (11 am and 4 

pm) in ponds @ 4 % of their body weight. 

After 120 days of culture, the fishes were 

having an average size of 500 g, fed @ 3 % of 

their body weight followed by 2 % of body 

weight, which was then reduced to 1.75 % 

from 800 g onwards. The feeding screen nets 

were changed bi-weekly and cleaned. The 

cages were lifted from water every week to 

check any damage. Daily observation was 

carried out throughout the experiment for 

cage net, drums, frame etc. 
 

Regular sampling was done at 30days interval 

to determine the growth of fish by catching 30 

fish from each cage and pond with the help of 

scoop net and seine net respectively. The 

growth in body length and weight was 

measured with the help of scale graduated in 

centimetres and a digital balance respectively.  

 

At the end of each sampling, fishes were 

treated with KMnO4 solution (5 ppm) for half 

a minute to prevent infections. Water samples 

were analysed monthly from cage site of 

reservoir and each experimental pond. The 

water temperature was measured by the use of 

digital thermometer (Fisher Scientific) and pH 

was measured by using waterproof pH 

tester30, manufactured by EUTECH 

instruments, OAKTON. Dissolved oxygen 

(ppm) was measured by using standard 

Wrinkler’s modified method (Strickland and 

parson, 1968). Total alkalinity and total 

hardness was estimated by using titrimetric 

method (APHA et al., 1998). Nitrate - 

nitrogen, unionized ammonia - nitrogen and 

phosphate - phosphorous concentration was 

estimated spectrophotometrically at 543 nm, 

635 nm and 690 nm wavelength respectively 

by phenate method (APHA et al., 1998). The 

chlorophyll-a concentration was determined 

spectrophotometrically by measuring the 

absorbance (optical density-OD) of the extract 

at various wavelengths (750, 663, 645, and 

630 nm). 

 

At the end of the seven months grow-out 

culture period, the ponds were harvested by 

seine netting and draining. Likewise, cages 

were harvested by scoop net after partially 

lifting of cage net. The gross production and 

net profit per unit volume were calculated. 

Specific growth rate (SGR), feed conversion 

ratio (FCR), survival rate and benefit cost 

ratio (BCR) were estimated by the following 

formulae. 

 

 
 

 
 

 
 

 
 

The data were subjected to statistical analysis 

by using Microsoft Excel programme and 

SPSS programme for Windows (version 

22.0). T-test was performed at 5% 

significance level (p≤0.05) to know the 
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difference between the treatment means for 

different parameters of cage and pond. 

 

Results and Discussion 

 

P. hypophthalmus showed higher growth 

performance in cages as compared to ponds in 

terms of all the parameters. The features of 

different growth parameters are summarized 

in table 1. 

 

Growth, survival, production and 

economic performance 

 

During seven months of rearing period, the 

mean body weight of P. hypophthalmus 

increased from 71.47 ± 0.84 g to 1026.87 ± 

7.48g in cages and 71.47 ± 0.84 g to 975.84 ± 

7.21 g in ponds, the mean body length 

increased from 18.83 ± 0.52 cm to 46.25 ± 

0.94 cm in cages and 18.83 ± 0.52 cm to 

45.06 ± 0.79 cm in ponds. A comparison of 

growth performance of P. hypophthalmus 

undercage and pond culture system showed 

that the experimental fish grew differently 

and the growth response in terms of body 

weight and body length gain was higher in 

cages than ponds (Figs. 1 and 2).  

 

During middle of the culture period, because 

of winter season, the low temperature (20 
0
C) 

had more negative effect on pond culture of 

Pangasianodon hypophthalmus. Likewise, the 

specific growth rate (SGR) recorded was also 

higher in cages than ponds, as it was 1.27 ± 

0.007 in cage and 1.25 ± 0.008 in ponds (Fig. 

4). Mwachiro et al., (2012) reported faster 

growth of a tilapine fish Oreochromisjipe in 

cages (182.11 g) than earthen ponds (165.18 

g). Mensah et al., (2014) reported the same 

trend of increased growth of Oreochromis 

niloticus and Sarotherodon galilaeus in cages 

than hapa-in ponds as they recorded the final 

weight, final length and SGR was higher in 

cages than hapa-in ponds.  

 

The feed conversion ratio (FCR) in the 

present study was 1.63 ± 0.011 in cages and 

1.47 ± 0.01 in ponds, which showed better 

FCR achieved in ponds in comparison with 

cages (Fig. 4). However, Mensah et al., 

(2014) reported better FCR in cages than 

hapa-in pond. The lower FCR achieved in 

ponds may be due to presence of abundant 

natural food in the form of phytoplankton and 

zooplankton in the present study. The survival 

of the P. hypophthalmus in the present study 

was 90.91 ± 0.93 % in cages and 78.02 ± 0.87 

% in ponds (Fig. 3), which supports the 

findings of Mensah et al., (2014), where 

higher survival was reported in cages as 

compared to ponds. 

 

In the present study, the gross production per 

unit volume was 55.91 ± 0.47 kg/m
3
 in cages 

and 4.56 ± 0.045 kg/m
3
 in ponds and the net 

profit per unit volume achieved was ₹ 

1254.79 ± 24.12 per m
3
 in cages and ₹ 57.59 

± 0.89 per m
3 

in ponds, which is in agreement 

with Mensah et al., (2014) as they reported 

higher gross production and net profit per unit 

volume in cages than hapa-in pond. In the 

present study, the benefit cost ratio (BCR) 

was 1.36 ± 0.004 in cages and 1.28 ± 0.002 in 

ponds, which is more or less similar as 

reported by Khan et al., (2009) and Debnath 

(2014). The present study reported ahigher 

BCR in cages as compared to ponds (Fig. 4). 

 

Water quality parameters 

 

Mean values of the different water quality 

parameters recorded from the experimental 

cages and ponds are shown in table 2. In the 

present study average water temperature was 

27.65 ± 1.21 and 26.19 ± 1.62
0
C in cages and 

ponds respectively. According to Islam 

(1997), temperature ranging from 18.5-33
0
C 

was suitable for aquaculture.Also the water 

temperature in the range of 26.06
0
C to 

31.97
0
C is suitable for fish culture as reported 

by Boyd (1982). 
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Fig.1 Monthly growth comparison of Pangasianodon hypophthalmus between cages and ponds 

in terms of mean body weight (g) during the grow-out culture period 

 

 
 

Fig.2 Monthly growth comparison of Pangasianodon hypophthalmus between cages and ponds 

in terms of mean body length (cm) during the grow-out culture period 
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Fig.3 Comparison of Pangasianodon hypophthalmus survival (%) between cage  

culture and pond culture 

 

 
 

Fig.4 Comparison of specific growth rate (SGR), feed conversion ratio (FCR) and benefit cost 

ratio (BCR) between cage culture and pond culture of Pangasianodon hypophthalmus 
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Table.1 Comparative growth, survival, production and economic performance of  

Pangasianodon hypophthalmus culture in cages and ponds 

 
Culture 

system 

Mean weight (g) 

 

Initial Final 

Mean length (cm) 

 

Initial Final 

SGR 

(%/day) 
FCR Surviva

l (%) 

Gross 

production 

(Kg/m3) 

Net 

profit 

(₹/m3) 

BCR 

Cage 71.47 

± 

0.84 

1026.87 

± 

7.48* 

18.83 

± 

0.52 

46.25 

± 

0.94* 

1.27 

± 

0.007* 

1.63 

± 

0.011* 

90.91 

± 

0.93* 

55.91 

± 

0.47* 

1254.79 

± 

24.12* 

1.36 

± 

0.004* 

Pond 71.47 

± 

0.84 

975.84 

± 

7.21* 

18.83 

± 

0.52 

45.06 

± 

0.79* 

1.25 

± 

0.008* 

1.47 

± 

0.010* 

78.02 

± 

0.87* 

4.56 

± 

0.04* 

57.59 

± 

0.89* 

1.28 

± 

0.002* 

Values of the parameters (Mean ± SE) in each row with * differs significantly (P<0.05) and others are non-

significant. 

Assumptions 
Seed cost = ₹ 7.50 /fingerling; Feed cost = ₹ 34.00 /Kg; Labor cost = ₹ 180.00 /day; Total fertilizer cost = ₹ 

4200.00; other cost = ₹ 5000.00; Selling price = ₹ 80.00 /Kg fish. 

 

Table.2 Variation (monthly interval) of water quality parameters in cages and ponds during 

seven months of grow-out culture period of Pangasianodon hypophthalmus 

 
Water 

quality 

parameters 

(mean ± SE) 

Temp 

(0C) 

Dissolved 

oxygen 

(mg/L) 

pH 

 

Alkalinity 

(mg/L) 

Hardness 

(mg/L) 

NO3-N 

(mg/L) 

NH3-N 

(mg/L) 

 

PO4-P 

(mg/L) 

Chlorophyll-

a 

(µg/L) 

 

Cage 27.65 

± 

1.21 

7.76 

± 

0.24 

7.2 

± 

0.11 

125.16 

± 

7.24 

106.56 

± 

4.88 

0.07 

± 

0.00 

0.12 

± 

0.03 

0.46 

± 

0.05 

41.19 

± 

1.40 

Pond 26.19 
± 

1.62 

6.92 
± 

0.17 

7.4 

± 

0.08 

146.13 

± 

8.03 

137.27 

± 

6.15 

0.14 

± 

0.01 

0.23 

± 

0.02 

0.93 

± 

0.06 

138.16 

± 

1.34 

 

Dissolved oxygen content of the current study 

was7.76 ± 0.24 in cages and 6.92 ± 0.17 mg/L 

in ponds. Alikunhi et al., (1971) suggested 

that good native water for fish cultivation 

should have a fair amount of DO level 

ranging from 5 to 7 mg/L. The pH recorded 

was 7.2 ± 0.11 in cages and 7.4 ± 0.08 in 

ponds.For pond fish culture the suitable range 

of pH is 6.5 to 8.5 (Boyd, 1990).The 

alkalinity recorded was 125.16 ± 7.24 mg/L in 

cages and 146.13 8.03 mg/L in ponds, 

likewise total hardness recorded was 106.56 ± 

4.88 mg/L in cages and 137.27 ± 6.15 mg/L 

in ponds. Alikunhi et al., (1971) stated that 

total alkalinity more than 100 mg/L should be 

present in highly productive waters. Mondal 

et al., (2010) reported that a total alkalinity of 

77.4 to 139.54 mg/L was best during fish 

culture. The recommended ideal value of 

hardness for fish culture is in a range of 30-

180 mg/L (Singh and Santosh, 2007) and 50 - 

150 mg/L (Thomforde and Stone, 2004). 

 

Nitrate and phosphate are the limiting factors 

for plant nutrient and are considered as the 

most important nutrients for fish culture. In 

the current study nitrate-nitrogen (NO3 -N) 

was 0.07 mg/L in cages and 0.14 ± 0.01 mg/L 

in ponds, ammonia-nitrogen (NH3-N) was 

0.12 ± 0.03 mg/L in cages and 0.23± 0.02 

mg/L in pondsand phosphate-phosphorus 

(PO4-P) was 0.46 ± 0.05 mg/L in cages and 

0.93± 0.06 mg/L in ponds. NO3-N is more or 

less similar to the results of Bhuiyan (1970), 

who reported that the range of NO3-N from 

0.06 to 0.1 mg/L is suitable range for fish 

culture. Chen (1988) found that lower than 1 

mg/L NH3-N content in pond water was good 
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for fish culture. Azim et al., (1995), Paul 

(1998) and Kohinoor (2000) reported NH3-

Nin the range of 0.01 to 0.99 mg/L. Hassan 

(1998) reported that the PO4-P ranged from 

0.11 to 2.0 mg/L in earthen ponds. Islam and 

Shaha (1975) observed that phosphate-

phosphorus range from 0.2 to 2.8 mg/L is 

favorable for the growth of blue green algae 

and diatoms. The chlorophyll-a concentration 

was 41.19 ± 1.40 µg/L in cages and 138.16 ± 

1.34 µg/L in ponds. It indicates that ponds 

were highly productive and suitable for fish 

culture, whereas, the reservoir also have good 

productive water where the cages were 

installed. The chlorophyll-a values recorded 

in the present study were more or less similar 

to that reported by Paul (1998) and Kohinoor 

(2000). 

 

The present study may conclude that due to 

higher yield and more economic return, cage 

culture of P. hypophthalmus might be a more 

suitable option than pond culture. Good 

quality and large size fingerlings are essential 

for more production and better survival of P. 

hypophthalmus in cage aquaculture. 
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