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Abstract

Aquaculture is still in subsistence level in Nepal. Inadequate sup-
ply of fry and fingerlings has been a major problem to expand aqua-
culture. Quality seed production, rearing and management have
been a problem for so long. With an objective to find out the proper
rearing technique of nursing fry and production of fingerlings a study
was conducted in the aquaculture farm of Agriculture and Forestry
University, Chitwan, Nepal. In this study, one earthen pond of 323 m?
was prepared and polyculture of the common carp and grass carp
fry were done. The fry were fed 2 times a day with 28 % CP feed at
the rate of 2 % of the body weight. Periodic water quality assess-
ment and fertilization was done to control water quality and natural
food production. Periodic samplings were done to evaluate the daily
weight gain, specific growth rate, survival rate, and change in water
quality parameters. All cost incurred was also recorded to perform
an economic analysis. The water quality parameters were found suit-
able for growth of fry. The average daily weight gain of common carp
and grass carp was found to be 0.41 and 0.1 g/fish/day and survival
rate of 29.71 % and 20.21 % respectively. The Specific Growth Rate
was 7.32 %/day and 5.87 %/day for common carp and grass carp
respectively which was found to be relatively higher. The economic
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analysis revealed that rearing of common carp and grass carp fry to
produce fingerlings is profitable venture.
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Introduction

Aquaculture in Nepal was started in 1940’s in small scale ponds
by introducing the seed of Indian major carp from India. While com-
mon carp (Cyprinus carpio) and grass carp (Ctenopharyngodon idel-
la) was introduced from India (1950)/Israel (1960) and from Japan
in 1970 respectively [1]. Aquaculture is still subsistence type except
raceways and mostly carps are emphasized to grow as they can sus-
tain with natural foods [2]. Aquaculture is still limited on extensive
and semi-intensive system. About 90 % of aquaculture production is
dominated by carp polyculture [3].

Like other agriculture enterprises, seed is an important input in
aquaculture [4]. Seed production subsequently started with success-
ful breeding of Common carp in 1960’s [5]. The increasing number
of fish ponds each year has demanded more number of fish fry and
fingerling. However inadequate supplies of quality fry and fingerlings
have been a major problem in expanding the culture in the country
[6]. In Nepal seed are distributed in three forms: Hatchlings, fry and
fingerlings. For quality seed production preparation and maintenance
of nursery and rearing ponds are important steps in carp hatchery op-
erations [7].

Common carp and Grass carp are mostly cultured in Nepal. Com-
mon carp dwells in the bottom and feed on the bottom insects, insect
larvae, zooplankton, dead and decayed vegetation [7], whereas grass
carp dwells in the middle layer and feeds on aquatic vegetation, ter-
restrial plants and plankton in the water column with same habit of
warm water fish [8]. So the idea is to rear them together in the same
pond as they utilize the two different niches of the pond.

Materials and Methods
Site of study

The nursing of the common carp and grass carp was done in Aqua-
culture farm of Agriculture and Forestry University, Rampur, Chit-
wan. Earthen pond of size (23 X 14 m) was used for the nursing of
fries to fingerling production.

Methods and methodology

Pond preparation was done by draining and drying of the pond.
Liming was done at the rate of 250 Kg/ha for disinfection. Urea (0.54
Kg) and DAP (1.127 Kg) was used for fertilization. A total of 10,368
common carp fry of average weight 0.51 g and 10,048 grass carp fry
of average weight 0.26 g were stocked in the prepared pond and cul-
tured for 51 days until they reach fingerlings size.
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Pellet feed of 28 % CP was fed two times a day at a rate of 2 %
of total body weight. Periodic fertilization using organic (cow dung)
and inorganic (DAP and Urea) was done to produce the natural foods,
phytoplankton and zooplanktons.

Water quality parameters like temperature, dissolved oxygen, pH
and transparency were monitored regularly during the whole culture
period. Table top Microprocessor pH meter was used to monitor tem-
perature and pH, Lutran’s DO 5519 DO meter was used to monitor
dissolved oxygen and Sechhi disk for water transparency.

Sampling was performed on weekly basis, 10-15 fish sample was
collected and length & weight of the fish was measured. Weight gain,
condition factor, daily weight gain (g/day) and Specific growth rate
were calculated using the following formula:

Weight gain (g) =Mean final weight (g) — Mean weight (g)

Mean fnial weight g )- Meaninitial weight
Dai{vw*eightgain(g/ ﬁsh/day): n il veig (g) e (g)

Rearing period (Days)
InW,—In,
Rearing period (Days)

Specific growth rate(%) = x100

Where, W, = Mean final weight,
W, = Mean initial weight [9],
Survival rate was also calculated by using following formula:

Number of fish harvested <100
Number of fish stocked

Simple economic analysis was done to calculate economic ex-
penses and economic returns from the fingerling production. Gross
margin and gross return were analyzed from total variable cost (oper-
ational cost) and total value of fingerlings. The variable cost includes
the cost of fry, liming, fertilization and feeds required for the rearing
based on current market price. Gross margin and gross return were
calculated based on produce sold at farm gate prices. Gross margin,
variable costs, gross returns and BC ratio were calculated by using
following formula:

Survial rate(%) =

Gross margin=Gross return( NRs.)—Variablecost( NRs.)
Variablecost (NRs.) = z all inputs (seed Jime, fertilizer, fed)
Gross return (NRs.) = Z Sumof priceof all harvested fish

. Gross margin
Benefit cost ratio= Jrossmatgin
Total exp enses

Results

All the data collected from the experiment were analyzed to pro-
duce fruitful information. Result of the experiment is presented below
under different headings.

Fish Growth

The average weight and length of common carp and grass carp
during stocking was 0.51g & 2.79 cm and 0.26 g & 2.46 cm respec-
tively. The average final weight and average final length of common
carp and grass carp was 21.37 g & 9.48 cm and 5.372 g and 7.21 cm
respectively. The average weight gain of common carp was 20.86 g
and grass carp was 5.112 g. The mean daily weight gain of common
carp was 0.41 g/fish/day and grass carp was 0.1 g/fish/day. The specif-
ic growth rate is 7.32 %/day in common carp and 5.87 %/day in grass
carp. All the observed data are tabulated below in table 1 below.

Parameters Common carp Grass carp
Mean initial weight (g/fish) 0.51+0.53 0.26 +0.21
Mean initial length (cm/fish) 2.79 £ 0.96 2.46 +0.48
Mean final weight (g/fish) 21.37+18.29 5372+ 1.57
Mean final length (cm/fish) 9.48 £2.61 7.21+1.07
Weight gain (g/fish) 20.86 5.112
Mean daily weight gain (g/fish/day) 0.41 0.1
Specific growth rate (%/day) 7.32 5.87
Table 1: Stocking weight and length, harvest weight and length, weight gain and daily
weight gain (Mean + SD) of fry during the rearing period.

Figures 1 and 2 shows the average weight gain and average length
of the common carp fry recorded during each sampling respectively.
Likewise figures 3 and 4 illustrate the average weight gain and aver-
age length of the grass carp fry recorded during each sample respec-
tively.

Figure 1: Average weight of common carp at each sampling.

Figure 2: Average length of common carp during each sampling.

Figure 3: Average weight of grass carp in each sampling dates.
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Figure 4: Average length of grass carp in each sampling.

Fish Survival

Fish mortality was observed during the culture period. At the final
harvest the number of fish survived was found to be 3080 common
carp and 2031 grass carp. So, the survival rate calculated was 29.71 %
of common carp and 20.21% of grass carp which is tabulated below in
table 2.

. Number of fish Number of fish . o
Species stocked harvested Survival rate (%)
Common carp 10,368 3,080 29.71
Grass carp 10,048 2,031 20.21

Table 2: Survival rate (%) of common carp and grass carp.

Water Quality

The average temperature recorded during the rearing period was
found to be 30.1 + 1.57°C and range was from 26.5°C to 31.9°C. The
average of pH was 6.43 and ranges from 5.45 to 9.8. The mean Dis-
solved oxygen observed was 4.86 + 1.73 mg/L and range was from
1.9 mg/L to 9.6 mg/L. The average value of transparency was 15.1 +
9.08 cm and ranges from 3.4 cm to 39 cm. Average values and range
of water quality parameters measured during the rearing period are

presented in table 3.

S.N. Parameters Average Value Range
1 Temperature 30.1+1.6°C 26.5-31.9°C
2 pH 6.4 56-9.8
3 DO 4.9+ 1.7mg/L 1.9-9.6 mg/L
4 Transparency 15.1+9.1 cm 3.4-39.0cm

Table 3: Average value with standard deviation and range of water quality parameters
of pond water during the rearing period.

Water temperature, pH, Dissolved oxygen and transparency were
recorded and average value calculated per week is plotted in a graph.
Figures 5-8 shows the graph of change in water temperature, pH, dis-
solved oxygen concentration and transparency of the rearing pond
respectively.

Economic Analysis

Gross return, gross margin, benefit cost ratio and total variable
cost involved in production of fingerlings are shown in table 4. The

variable inputs were fry, lime, urea, DAP, feed, etc. The harvested
fingerlings were sold to Aquaculture Farm, AFU, Rampur, Chitwan.
According to the study, the total gross margin of the study was found
to be NRs. 10831.39 and BC ratio was 1.43.

Figure 5: Water temperature (°C) observed during the rearing period.

Figure 6: Water pH observed during the rearing period.

Figure 7: Dissolved oxygen observed during the rearing period.

Figure 8: Transparency observed during the rearing period.

J Aquac Fisheries ISSN: 2576-5523, Open Access Journal

DOI: 10.24966/AAF-5523/100027

Volume 4 ¢ Issue 1« 027


http://doi.org/10.24966/AAF-5523/100027

Citation: Balami S, Pokhrel S (2020) Production of Common Carp (Cyprinus carpio var. communis) and Grass Carp (Ctenopharyngodon idella) Fingerling

in a Polyculture System in Chitwan, Nepal. ] Aquac Fisheries 4: 027.

e Page4 of 5 e

S.N. | Variables Variable Cost Quantity Rate (NRs) Amount (NRs)

1 Common carp 10368 0.4 4147.2

2 Grass carp 10048 0.25 2512

3 Lime 14.19 12 170.28

4 Urea 0.539 20 10.78

5 DAP 1.127 50 56.35

6 Pellet feed 9 65 585

7 Diesel 1 100 100

A Total variable cost 7581.61

1 Common carp 3080 4 12320

2 Grass carp 2031 3 6093

B Total Gross Return 18413

C Gross Margin (B-A) 10831.39

D B/C ratio (C/A) 1.43
Table 4: Total variable cost, total gross return, gross margin and benefit cost ratio of
fry rearing.

Discussion

The daily weight gain of common carp (0.41 g/fry/day) which is
comparatively higher than (0.1 g/fry/day) grass carp. Comparatively
low DWG in both species can be due to less response of these species
to commercial diet (28 % CP) used in rearing. The fry of common
carp responded better to Decapsulated Artemia Cyst (DAC) and ob-
tained highest weight gain when compared to commercial diets con-
taining 53.39 % CP [10].

This study shows specific growth rate of common carp to be 7.32
%/day when fed 2 times a day at the rate of 2 % of the body weight
while common carp fed 2 times a day at the rate of 5 % ration level
only showed SGR of 2.58 %/day in indoor fish rearing system [11].
The high SGR may be due to the earthen pond in which the present
study was conducted.

The survival rate of common carp and grass carp was observed
29.71 % and 20.21 % respectively. Higher survival rate of common
carp might be due to low DO tolerance capability of grass carp [12].
The low survival of both species may also be due to predation because
many predators like pond heron (4rdeola grayii), king fisher (4lcedo
atthis), black stork (Ciconia nigra), water snake (Netrixpiscator) and
tortoise (Lissemys punctate) were reported in Rampur, marshy land
area [13].The rearing pond was also in open systems, which might
cause high mortality of fry in rearing pond.

The BC ratio of the fingerling production in this study was 1.43.
Benefit cost ratio (BC ratio) is a technique that is used for evaluating
an investment by comparing the economic benefits with the economic
costs which must exceeds one in profitable business [14]. This sug-
gests that fingerling production in earthen ponds is profitable busi-
ness.

Conclusion

Fry rearing is an activity which involves nurturing of the fry of
size 1.0 to 3.0 cm up to the size of fingerling which can be used later
for grow out. The fry rearing of Common carp and Grass carp can be
conducted in the month of May after the breeding of Common carp
and Grass carp occurs. Fingerling production in earthen ponds can be
done with proper water quality management. The fingerling of both
common carp and grass carp can be produced successfully in earthen

ponds of Terai region of Nepal. The daily weight gain and growth
of common carp is very good in earthen ponds as compared to grass
carp. Predation control and appropriate water quality management as
well as quality feed can improve the survival rate of the fries. It is eco-
nomically feasible to rear common and grass carp in the same pond
but still need more research for the co culture rearing of both species
in a same pond.
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