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Abstract: An experiment  was   conducted   to   compare   the  performances  of  different  carps  i.e.  rohu
(Labeo rohita), catla (Catla catla), mrigal (Cirrhinus cirrhosus) and silver carp (Hypophthalmicthys molitrix)
in different stocking densities of polyculture. Three treatments each with three replicates were maintained and
the stocking densities of carps were 40, 80 and 160 per decimal in T , T  and T  respectively. The ratio of1 2 3

stocking for rohu, catla, mrigal and silver carp was 2:3:2:1. Ponds were fertilized regularly, commercial feed was
given for first 10 days; the mixture of rice bran and wheat bran was given for 80 days  as  supplemental  feed.
The water quality parameter such as pH, temperature, dissolved oxygen and transparency  were  observed
fortnightly. The obtained results showed that the highest weight was gained at 176.33±15.76 g in treatments
T  by silver carp, followed by mrigal (106.79±14.23 g), catla (73.5±32.80 g) and rohu (52.71±6.03 g). Similarly, the1

highest length was obtained in treatment T  by rohu at 13.07±0.59 cm followed by catla at 13.4±2.1 cm, mrigal1

at 17.24±0.89 cm and silver carp at 22.31±0.53 cm. However, both the weight gain and the length gain were the
lowest in treatment T  for all species. On the other hand, the highest SGR% was found in treatment T  for silver3 1

carp (2.87±0.03) and the lowest SGR% was in T  for catla (1.51±0.06). Furthermore, the highest production was3

obtained in treatment T (2747.47±116.47 kg/ha/year) followed by T (2622.04±327.67 kg/ha/year) and T2 3 1

(2618.85±575 kg/ha/year). The findings of this experiments revealed that, among three treatments, the stocking
density of 80 fingerlings per decimal (T ) is the most suitable to ensure highest production in polyculture.2
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INTRODUCTION properly on a scientific basis. Moreover, the production

Fish is the major protein source contributing about lack of proper knowledge on the scientific fish culture and
58% of total animal protein intake. At present, fish management practices. Pond fish culture is mainly major
consumption of Bangladesh is only 16.62 kg per capita per carp oriented farming practices.
year, whereas the requirement is about 18 kg per capita Among different technologies of fish culture in
per year [1]. There are about 4,575,706 ha of inland water Bangladesh, polyculture is one of the most important
areas in Bangladesh, of them 5, 28, 390 ha are closed culture techniques. In addition, it is one of the most
waters. In closed waters, the total area of ponds and important culture techniques in aquaculture sector to raise
ditched are 3,05,025 ha which is the main source of inland fish  production  and through this technique maximum
production [2]. However, Bangladesh has abundant out-put can be obtained. However, Polyculture might be
fisheries resources but they have never been utilized more  cost  effective  if  we  can  maximize the utilization of

of fish per hectare in our country is much lower due to
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available natural foods. Generally, in a balanced with an average depth of 3 feet. Three different stocking
polyculture system, the combination of species maximizes densities (40 nos/dec, 80 nos/dec and 160 nos/dec for T ,
synergistic and minimizes  antagonistic  fish-fish  and T  and T  respectively) of rohu, catla, mrigal and silver
fish-environment relationship; thus improve growth and carp with a ratio of 2:3:2:1 were assessed using three
production performances. Polyculture of carps in pond is replicates for each treatment. Water quality parameters
a widespread practice in Bangladesh [3]. The system has such as water temperature, transparency, pH and
been practiced with different species in the ponds dissolved oxygen were recorded at 15 days of interval at
occupying different niches with their complementary the pond side by using thermometer, Secci disk, pH
feeding habits, utilizing all the natural food available in the measuring kit and dissolved oxygen measuring kit.
ponds and increasing fish production of the ponds [4, 5]. Fertilizer was applied in each week interval. The fry was
Although, species of polyculture has not yet been widely collected from commercial hatchery. 
undertaken, in species selection for polyculture, primary Commercial nursery feed was given at 10% body
importance has given to Indian major carps. Sometimes, weight of fish for first 10 days. Then, mixture of rice bran
common carp (Cyprinus carpio) and silver carp (50%) and wheat bran (50%) was given as supplementary
(Hypophthalmicthys molitrix) have been introduced in feed as 5% of body weight of fish twice a day for 80 days.
polyculture for its better growth performance. In addition, the ponds were fertilized  weekly  with

The existing carrying capacity of a pond in compost fertilizer. Sampling was done at 10 days of
Bangladesh is very high. It should be determined with interval. The fishes were sampled at monthly intervals by
appropriate stocking density to utilize the carrying using seine net. Length and weight of each fish species
capacity of the pond to get the best production for our were recorded separately to assess the health condition
farmers. So it is needed to assess the production of fish and their growth.
performance of individual species in different combination Final harvesting was done by dewatering the ponds.
of species. Rohu (Labeo rohita) and catla (Catla catla) During harvesting, all fishes were counted; length was
are indigenous carps with high demand in the market. On recorded and weighed individually for each pond to
the other hand, Mrigal (Cirrhinus cirrhosus) and silver assess the survival rate and production. Data were
carp (Hypophthalmicthys molitrix) are important for pond analyzed statistically to observe growth performance of
culture because of their high resistance to environmental different fish species using SPSS-12 at 5% level of
fluctuations, feeding habit of consuming wide variety of significance.
aquatic organisms, fast growth rate and high quality of
flesh. However, in spite of feeding on various aquatic RESULTS AND DISCUSSION
organisms, feeding habit in different water level,
combination of two or three species cannot utilize all food Water Quality Parameters: Dissolved oxygen, pH, water
resources available in the water body. That is why four transparency and temperature were recorded fortnightly
species based polyculture needs to be investigated to get during the study period. The mean values of water quality
highest potential in a pond. Therefore, the present study parameters are presented in the Table 1.
was designed based on the following objectives: The pH values of pond water were found to be

To compare the performances of rohu, catla, mrigal and T the average pH of water were 7.76±0.1, 7.48±0.13
and silver carp at different stocking densities in terms and 7.64±0.12, respectively. Again, the Dissolved Oxygen
of growth and production. concentrations of different ponds were ranged from 3 to
To analyze a viable stocking density of carp 14. The Dissolved oxygen concentrations under different
polyculture. treatments were found to be fluctuated around 7.56±0.68,

MATERIALS AND METHODS T . Significant difference (P>0.05) was observed among

The experiment was carried out for a period of 3 Temperature of pond water was found to be almost
months from 11  May to 11  August, 2010 in nine similar in different treatments without any significantth th

experimental ponds situated in the field laboratory of difference. In T , T and T  treatments it had figures of
Faculty of Fisheries, Bangladesh Agricultural University, 31.94±0.23°C, 31.61±0.23°C and32.00±0.26°C, respectively.
Mymensingh. The average area of pond was 3.5 decimal The   maximum temperature    was    found   34°C  in  May

1

2 3

fluctuated and ranged from 6.8 to 8.6. In treatment T , T1 2

3,

5.33±0.31 and 6.75±0.63 in the three treatments T , T  and1 2

3

the three treatments (Table 1).

1 2 3
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Table 1: Water quality parameters in different treatment during experiments

Treatments pH Dissolved oxygen Temperature (°C) Transparency

T 7.76±0.1 7.56±0.68 31.94±0.23 30.69±1.071
a b

T 7.48±0.13 5.33±0.31 31.61±0.23 34.11±0.972
b a

T 7.64±0.12 6.75±0.63 32.00±0.26 32.61±1.023
ab ab

Table 2: Weight and length gain of different species during experiment

Parameters Treatments Rohu Catla Mrigal Silver carp

Initial weight (g) T 0.45±0.00 1.00±0.00 0.54±0.00 0.45±0.001

T 0.45±0.00 1.00±0.00 0.54±0.00 0.45±0.002

T 0.45±0.00 1.00±0.00 0.54±0.00 0.45±0.003

Final weight (g) T 53.17±6.03 74.50±32.80 107.33±14.23 176.33±15.761

T 33.00±1.31 33.33±1.62 59.17±3.78 145.00±1.822

T 18.17±2.54 24.17±3.04 46.33±2.29 67.50±13.803

Weight gain (g) T 52.71±6.03 73.5±32.80 106.79±14.23 175.88±15.761
a a a

T 32.55±1.31 32.33±1.62 58.62±3.78 144.55±1.822
b b a

T 17.71±2.54 30.4±3.04 45.79±2.29 67.05±13.803
c b b

Initial Length (cm) T 4.36±0.00 4.10±0.00 5.26±0.00 4.12±0.001

T 4.36±0.00 4.10±0.00 5.26±0.00 4.12±0.002

T 4.36±0.00 4.10±0.00 5.26±0.00 4.12±0.003

Final length (cm) T 17.43±0.59 17.50±2.10 17.24±0.89 26.43±0.531

T 15.13±0.25 14.51±0.24 13.89±0.56 24.75±0.152

T 12.13±0.54 12.91±0.61 11.99±0.44 18.95±1.113

Length gain (cm) T 13.07±0.59 13.4±2.10 17.24±0.89 22.31±0.531
a a a a

T 10.77±0.25 10.4±0.24 13.89±0.56 20.63±0.152
b ab b a

T 7.77±0.54 8.81±0.61 11.99±0.44 14.83±1.113
c b b b

and the minimum temperature was 30°C  in  July,  2010. stocking density was four times higher than that of Islam
The transparency ranged from 20 to 38 cm. The mean [8] which might be responsible for low weight gain in the
values of water transparency of the treatments T , T and present study. On the other hand, length gain was the1 2

T were 30.69±1.07 cm, 34.11±0.97 cm and 32.61±1.02 cm, highest in silver carp (22.31±5.3 cm) and the lowest in3

respectively. Significant difference (P>0.05) was observed rohu (7.77±0.54 cm). Again, all of the species gave the
between the three treatments (Table 1). The transparency highest length gain in treatment T  and the lowest length
values in different treatments indicated that pond water gain in treatment T . It might be due to the lowest
seemed to be within the productive range for fish culture stocking density in treatment T and the highest stocking
[6, 7]. density in treatment T .

Growth Performance of Fish in Different Treatments Specific Growth Rate (%): The specific growth rate
Weight and Length Gain: It was observed that in (SGR%) of ruho was not significantly different among
treatment T weight gain was higher compared to other three treatments. However, SGR value of catla, mrigal and1

treatments. In addition, In terms of individual species, silver carp showed significant difference (p<0.05) among
there were significant differences of weight gain in mrigal the treatments (Table 3). 
and silver carp (Table 2). Likewise, during the study The SGR% value 2.28±.05 of rohu in treatment T  was
period, the average length gain (cm) was higher in higher compared to Milstein et al. [9] who recorded SGR%
treatment T  compared to T and T . However, significant of rohu ranged from 1.16 to 0.99. The significant variation1 2 3

differences were observed among different fish species of  SGR%  was  found  in  mrigal,  catla and silver carp.
(Table 2). The highest SGR% was found in silver carp in T

In the present study, the highest weight gain was (2.87±0.03) and the lowest SGR% was found in catla in
found in silver carp (175.88±15.76g) in T and the lowest treatment  T  (1.51±0.06).  Likewise,  Modac  [10] found1

weight gained in rohu (17.71±2.54g) in T . In contrary, the SGR% value of rohu at 1.65±0.74 in the Indian carp3

Islam [8] found the highest weight gain in rohu (231±0.87) polyculture  system  which was almost similar to our
in six-month culture period. However, in this study, the result.

1

3

1

3

1

1

3
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Table 3: Specific growth rate percentage of carp species in polyculture ponds
Treatments Rohu Catla Mrigal Silver carp
T 2.28±0.05 1.93±014 2.53±0.06 2.87±0.031

a a a

T 2.06±0.01 1.68±0.02 2.25±0.03 2.78±0.0072
ab b b

T 1.75±0.07 1.51±0.06 2.11±0.01 2.37±0.083
b c b

Table 4: Total production of fish (Kg/ha/year) in three treatments
Cultivated species
-------------------------------------------------------------------------------------------------------------------------

Treatments Rohu Catla Mrigal Silver carp Total production
T 394.77±46.67 817.51±372.28 738.16±99.43 668.41±56.62 2618.85± 5751

b

T 401.19±18.97 619.83±30.84 727.48±47.78 998.97±18.88 2747.47±116.472
a

T 374.23±52.44 705.98±93.78 825.91±39.14 715.92±142.31 2622.04±327.673
a

Fig. 1: Monthly growth performance of rohu in the three However, weight gain of  catla  did  not  differ
treatments significantly among the treatments. Figures 1-4 show the

Fig. 2: Monthly growth performance of mrigal in the three In this study, it was found that the production
treatments performance of each individual fish was not similar in the

Fig. 3: Monthly growth performance of silver carp in the was the highest and rohu was the lowest while Catla and
three treatments mrigal gave almost similar production.

Fig. 4: Monthly growth performance of catla in the three rohu feed on middle layer; therefore, due to the
treatments competition  for food and other resources their production

Individual Growth Performance (g): Ruho, catla, mrigal
and silver carp were stocked in three treatments at the rate
of 40 (T ), 80 (T ) and 160 (T ) fingerlings  per  decimal.1 2 3

The highest weight gain (Table 2) of ruho, catla, mrigal
and silver carp was recorded in T . Furthermore, the1

weight gain of rohu, mrigal and silver carp were
significantly different (p<0.05) among three treatments.

monthly growth performance of rohu, mrigal, silver carp
and catla.

Total Production: The total production was expressed in
kg/ha/year (Table 4). The combined net production was
the highest in treatment T  (2747.47±116.47 kg/ha/year)2

followed by treatment T  (2622.04±327.67 kg/ha/year) and3

treatment T (2618.85±575 kg/ha/year). 1

three treatments (Table 4). In general, the total fish
production was the highest for all species in treatment T2

among the three treatments. This might be due to
appropriate stocking density (80 nos/dec). On the
contrary, In case of catla, the total production was the
highest in T compared to T and T . Moreover, In mrigal,1 3 2

treatment T and T gave the same production but T gave1 2 3

higher production. The overall production of silver carp

Interaction among the Species: In the present study,
rohu, catla, mrigal and silver carp were stocked. The
stocking ratio was 2:3:2:1. Silver carp gave highest
production since fertilization increased population of
plankton. Mrigal gave the second highest production,
which might be due to bottom feeding. As both catla and
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was lower than other species. However, polyculture with 7. Raihan, A., 2001. To assess the effects of adding puti,
species of different feeding habit did not affect the pond Puntius sophore and mola, Amblyphyryngodon mola
ecology [11]. in carp polyculture, M. S. thesis. Department of

Total Fish Production: In this experiment, the highest University, Mymensingh, pp: 76.
total production was found from treatment T 8. Islam, S., 2009. Growth performance of carp in pond2

(2747.47±116.47 kg/ha/year) followed by treatment T fertilized with animal manures, M. S. thesis,3

(2622.04±327.67kg/ha/year) and treatment T (2618.85±575 Department of Aquaculture, Bangladesh Agricultural1

kg/ha/year), respectively. From polyculture system, the University, Mymensingh.
gross production was recorded 1,817 kgha  by Kohinoor 9. Milstein, A., M.A. Wahab, A. Kadir, M.F.H. Sagor1

[12] and 1,970 kgh  Kadir et al. [13] during five months and M.A. Islam, 2009. Effects of intervention in the1

of culture period. The present study supported the column and/or pond bottom through species
findings of Sagor [14] and Hossain [15]. Our findings composition on polycultures of large carps and small
indicated that stocking density 80 nos/dec is most indigenous species, Aquaculture, 286: 146-253.
appropriate for polyculture and higher stocking density 10. Modac, J.C., 2006. Comparative growth study of Rui
will reduce the total production. (Labeo rohita) under monoculture and Indian carps

From the overall discussion, it was found that polyculture system, M. S. thesis, Department of
successful polyculture of rohu, catla, mrigal and silver Aquaculture, Bangladesh Agricultural University,
carp could be done with better production using the Mymensingh.
stocking density 80 fingerlings per decimal. 11. Rashid, M.M.B., 2009. Effects of different stocking
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