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Abstract: An experiment was conducted to determine the impacts of fish population density on the growth and production of
sarpunti (Barbonemus gonionotus), mrigal (Cirrhinus mrigala) and tilapia (Oreochromis niloticus) in polyculture system for a
period of 90 days in six earthen pond .The experiment was carried out under three treatments each with two replications. The
stocking density was 50 fish per decimal (sarpunti 20, mrigal 20 and tilapia 10) under treatment-I1, 75 fish per decimal (sarpunti
30, mrigal 30 and tilapia 15) under treatment-1l and 150 fish per decimal (sarpunti 60, mrigal 60 and tilapia 30) under treatment-
Il and all the ponds under three treatments supplementary feed was not used. The average initial length and weight of the
fingerlings of sarpunti, mrigal and tilapia were 13.29 cm, 12.80 cm, 4.55cm and 22.7g, 23.75¢g and 3.84 g respectively. The ponds
were fertilized fortnightly with cowdung, urea and TSP at the rates of 5 kg, 100 g and 200g per decimal, respectively. Mean
survival rates of fish under treatment-I, treatment-1l and treatment-Ill were 87.50%, 88.16% and 81.30% respectively. The
specific growth rates (SGR, % per day) of fish under treatment-I, treatment-11 and treatment-I11 were 1.13%, 1.03% and 0.80%.
The calculated net fish production of the ponds under treatment-I was 1.61 ton/ha/yr and that of the ponds under treatment-11 was
1.97 ton/halyr and 2.5 ton/ha/yr in treatment-111.
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Introduction three high vyielding species for aquaculture were
selected for the present experiment because these
species are suitable for low input culture system in
small ponds and ditches and for their high growth.
Bangladesh is a rural based developing country where
more than 75% of the households in the rural

The association of fish species of different food habits
in one pond is a polyculture system. It is based on the
concept that each species participating in the
polyculture has its own food niche and therefore does

not compete for natural food with the other species Bangladesh spend more than 80% of their budget to
(Tang, .1970? and thus increases fish yield per unit fulfill the basic needs such as food, clothing and
area. Since n modern aquqc:ulture the tendency to energy (BBS, 2004), therefore it is difficult to bear
Increase density so as to utilize food resources to a feed cost which in most cases cover 70-80% of the
Maximum and increase yields per unit area, thgse total expenditure of aquaculture. Therefore, to allow
Interactions become more pronounced. nghjdensny a real development of fish production among the poor
unbalanced po‘chuIture or monocylture which ha§ people of the country, by applying only fertilizers
been called ‘Ichthyoeutrofication’ by Opusynski give a sustainable production technique sought to
(1979) apd h_as caused some concern with water reduce the burden on the household budget of the fish
supply biologists. In Bangladesh, different types of farmers. There are some important research works, on
crop fishes are cultivated together for yielding high effects of fish population density on growth :emd

production and profit. Fish is the major protein source production of fishes were done by Lakshmanan et al.

contributing about 60% of total animal protein intake. (1968); Hepher et al. (1989): Lorenzen (2001):
At _present, fish consumption 1S only .13'5 kg per Saillant et al. (2003); Orpwood et al. (2004); Alim et
capita per year, whereas the requirement is about 18.0 al. (2005); Coman et al. (2007); in culture of different

kg (DoF, 2009). There are many causes for very low
production of fish of which two are the most
important. Firstly, lack of proper utilization and
management of water resources and secondly, lack of
adequate knowledge and research related to fish
culture. To increase the fish production, the improved
techniques and management practices should be
developed. Among different culture techniques,
polyculture is the most important cultural technique
which is mainly practiced in perennial ponds to get
maximum production within a short period (3-4
months). The selection of species for polyculture is
important.  Sarpunti  (Puntius sarana) mrigal
(Cirrhinus cirrhosus) and tilapia (T. mossambica)

fishes and in overall cases of fisheries development.
On the above aspect, this research work would be
very helpful for determining the optimum population
density by the fish farmers and also for further
research in the future. So, therefore the present study
was to determine the effects of fish population density
on the growth and production of sarpunti, mrigal and
tilapia under three treatments in polyculture; to
determine the suitable population density of sarpunti,
mrigal and tilapia for culture in ponds in polyculture
system; and to determine the water quality parameters
of the ponds under three treatments in polyculture
system.
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Materials and Methods series of six earthen ponds each having an average

depth of 0.90 m.
The ponds under the study P

The ponds were rectangular in size and similar in Experimental design
area (about 40 m?), depth and basin-bottom soil type The experiment was conducted in Completely
and contour. The experiment was conducted in a Randomized Design (CRD). There were three

treatments each having two replications (Table 1).
Table 1. The layout of the experiment

Treatments | Replication Pond | Ratio and comblnatlon of | Fish popylatlon Fertilization
no. species density
T-1 2 P2, Ps S?rp“.”E: M”gal: 50 fish per decimal
Tilapia=20:20:10
Sarpunti: Mrigal: . . 100g urea *+ 2009
T-1l 2 Py Py Tilapia=30:30:15 75 fish per decimal TSP pgr decimal per
- - - weeks
T 2 P. P Sarpunti: Mrigal: 150 fish per
375 Tilapia=60:60:30 decimal
Pond preparation 4.55 cm respectively. The initial average weight of P.
Seven days after liming, urea and triple super sarana, C. cirrhosus and T. mossambica were 22.70g,
phosphate (TSP) were applied at the rate of 100 23.75¢g and 3.84g respectively.

g/decimal and 200 g/decimal respectively as and

regular initial doses. Study of water quality parameters

Various water quality parameters water temperature

Stocking of fish (°C), transparency (cm), water depth (m) were
Fingerlings of Puntius sarana, Cirrhinus cirrhosus estimated and recorded fortnightly throughout the
and Tilapia mossambica were stocked in the ponds of experimental period. Water quality measurements
treatment-I at the density of 50 fish per decimal, 75 and sample collections were made between 9.00
fishes per decimal in treatment-11 and 150 fish per a.m. and 12 noons. Chemical parameters such as pH,
decimal in treatment-111 after 7 days of fertilization. dissolved oxygen (mg/L), free carbon dioxide (mg/L),
The initial average length of P. sarana, C. cirrhosus total alkalinity (mg/L), PO4-P (mg/L), NOs-N
and T. mossambica were 13.29 c¢cm, 12.80 cm and (mg/L).

Estimation of survival rate, growth and production of fish

(i) The survival rate was estimated by the following formula
No. of harvested fishes %100

Initial no. of fishes
(ii) Specific growth rate (SGR%) was estimated by the following formula:

_ 10ge VW, — 10Qe WV
SGR (% per day) = lo eV_l\{z !I? eWs 100 (after Brown, 1957)
2— 11
(iii) Calculation of gross fish production (ton/ha/yr)
_ Gross weight (kg) of fish perdecimal per month x 250 x12

1000
(iv) Calculation of net fish production (ton/ha/yr)

_ Netweight (kg) of fish perdecimal permonth x 250 x12

1000
Statistical analysis Results
T-test of net fish productions of the ponds under
treatment-I, treatment-11 and treatment-111 was done
by a computer using SPSS (Statistical Packages for
Social Science, version 12) package programme.

Survival rate (%) =

During the experimental period, a number of
physico-chemical and biological parameters of water
in all the experimental ponds were determined to find
out suitability and fluctuations of the parameters. The
results of' each of the water quality parameters of all
the ponds have been given in Tables 2.
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Table 2. Fortnightly fluctuation of physico-chemical factors of the ponds (*fish population density “A, B and C”)

under the experiment

ISSN 1999-7361

Factors Treatment-I Treatment-11 Treatment-111
(MeanzS.D) (MeanzS.D) (MeanzS.D)
Average water depth (m) 0.91+0.02 0.92+0.01 0.88+0.04
Transparency (cm) 31.3+1.12 30.80+2.01 31.30£0.51
Water temperature (°c) 31.55+0.84 31.50+0.85 31.50+0.85
Air temperature (°c) 32.80+1.04 32.80+1.04 32.90+1.04
Dissolved oxygen(mg/L) 6.941+0.689 7.208+0.327 7.09+0.545
Free CO,(mg/L) 3.7540.758 4.50+0.632 4.925+0.577
pH 7.3940.182 7.65+0.10 7.48+0.125
Total alkalinity (mg/L) 175.5+25.19 176.25+21.06 170.5+12.57
PO,-P(mg/L) 1.716+0.136 1.883+0.075 1.79+0.203
NO3z-N(mg/L) 3.475+0.133 3.37540.18 3.633+0.332

(* Fish population density A, B and C were 50, 75, 150 fishes per decimal)

Survival rate, growth and production of fish

The survival rate (%) of fishes was slightly different
in different treatments. The survival rate in treatment-
I was 87.50% and in treatment-I1 was 88.16% and in
treatment-11 was 81.30%. The specific growth rates
(SGR % per day) of fishes in different treatments

were different. The production of fishes was
different in different treatments. The gross and net
productions of fish of the ponds under treatment-
I, treatment-1l and treatment-11l have been
presented in the Table 3.

Table 3. Gross and net productions of fish of the ponds under treatment-I, Treatment-11 and Treatment-I11

Production
Treatment (Kg/decilyr) (Ton/halyr)
Gross Net Gross Net
T-1 10.04 6.44 2,51 1.61
T-11 13.00 7.88 3.25 1.97
T-11 19.36 10.00 4.84 2.50

* Fish population densities in treatments 1, Il and 111 were 50 fish, 75 fish and 150 fish per decimal respectively.

Return from fish production per hectare per year

Return in terms of yield, gross return and net return
were determined where gross return is the monetary
value of yield and net return is the difference between
gross return and total cost of production. In the

present experiment the calculated gross return per
hectare per year were Tk. 225900, Tk. 292500 and
TK.435600 from the ponds of treatment-I1, treatment-
Il and treatment-I11 respectively (Fig. 3).
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Fig. 1. Gross production of fish of the ponds under Treatment-1, Treatment-11

and
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Fig. 2. Net Production of fish of the ponds under Treatment-I, Treatment-Il and

Treatment-111
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Fig. 3. Total cost, gross income and net profit per hectare per year in Taka under treatments I, 11 and 111

Discussion

In the present experiment, the survival rates were
different in different experimental ponds where the
mean survival rates in treatment-l and treatment-1I
were higher 95.55% and 88.88%, respectively which
are statistically similar with the findings of Haque
(2005) who recorded that the survival rates of 89.50%
and 90% under treatment-l and treatment-Il
respectively in the monoculture of Thai sharpunti
Puntius gonionotus. Kohinoor et al. (1993) obtained a
survival rate of 86 to 94% in the monoculture of Thai
sharpunti. The specific growth rates of rui, mrigal and
silver carp (SGR% per day) under treatment-1 and
treatment-Il varied from 0.28 to 0.25% which was
also similar to the finding of Hossain et al. (1997)
who provided supplemental feed at the rate of 5% of
total body weight daily whereas Khatun (2004) fed
fresh duckweed at the rate of 40% of the total body
weight. Net production of fish of treatment-I
increased than that of treatment-11 and it was 167.38%

in comparison to treatment-11 where net production
was taken for 100%. Kabir (2003) found 7.77
ton/ha/yr gross productions in duckweed-based
polyculture system. Cost-benefit or percent benefit on
investment under treatment-1 and treatment-Il were
51% and 26% respectively.

Conclusion

Finally, from the aforesaid discussion it is evident
that in treatment-I, the growth rate of fish was high
but the net fish production was comparatively lower
than the other two treatments because of lower
stocking density of fish population. In treatment-II,
both the growth rate and the net fish production was
moderate because of optimum stocking density of fish
population. In treatment-I1l, the growth rate of fish
was lower but the net fish production was higher than
the other two treatments. Considering the cost-benefit
analysis, the growth rate and production of fish was
optimum in treatment-1l. From this research work it
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may be concluded that 75 fish per decimal is the best
stocking density for the culture of sarpunti, mrigal
and tilapia in polyculture system.
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