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Abstract: This study (at 60 days) was carried out to evaluate the effect of different of body weight on growth
performance and survival rate of juvenile grass carp (Ctenopharyngodon idella). Six groups of juvenile grass
carp (average weight 6.2±0.1 g) were fed by Lemnea sp. (2 times a day) with 10 percent of body weight (T1), 20
percent of body weight (T2), 30 percent of body weight (T3), 40 percent of body weight (T4), 50 percent of body
weight (T5) and 60 percent of body weight (T6) with three replicates of each treatment combination were applied
in this experiment. Different percentages of feed showed different growth performance in treatments and results
clearly showed that fish group fed with 60 percent of body weight (T6) had positive effects on growth
performance, however it was not significantly different with T4 and T5 (P>0.05). The final body weight (FBW)
were significantly higher in treatments T6, T5 and T4 (P<0.05) but these treatments (T4, T5 and T6) had not
significantly different to each other (P>0.05) in this comparison. Similar responses were observed for specific
growth rate (SGR). The best body weight gain (BWG) was obtained from T6, however there were no significant
difference between T6 and T5 (P>0.05). The maximum daily growth rate (DGR) was obtained in T6, which was
significantly different compared to other groups (P<0.05). Also fish group fed with different percentages of
body weight had no positive effect in fish survival rate (P>0.05). The best result of growth performance was
obtained by feeding 60 percent of body weight (T6) and somewhat in T4 and T5.
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INTRODUCTION aquaculture system, the maximum voluntary feed intake in

Grass carp (Ctenopharyngodon idella) is a very studies, however, show acclimation of fish is also
popular economic fish species cultured in China. There is important [23] and short-term feed intake has a limited
little information about nutrient requirements and optimum value in assessing the optimum feeding rate [24]. The
feeding rates of grass carp [1-7]. Feeding rate is important optimization of fish production requires research in
for the growth, feed conversion, nutrient retention feeding techniques, which promotes growth and at the
efficiency and chemical composition of fish [8-13]. same time reduces the quantity of waste products
Determination of the nutrient requirements is also affected released in the water as reported by Singh et al., [25].
by feeding rate [14-15]. A restricted feeding rate will cause According to Erondu et al., [26]; Sheunn et al., [27] fish
impaired health [16] or slow growth [11, 17, 18]. feed consist of 60% production cost and the protein
Conversely, over-feeding of fish will cause the overload component is to be the most expensive in terms of overall
of stomach and intestine, economic loss and decrease the feed cost. Increasing protein levels in feeds can lead to
efficiency of digestion and absorption [19] and thus improved fish production,
reduces feed efficiency [11, 12]. An optimum feeding rate
is helpful to minimize the feed loss, reduce water pollution MATERIALS AND METHODS
and decrease cost of aquaculture production. Estimation
of an optimum feeding rate is affected by fish size, water 180 uniform juveniles of grass carp with initial weight,
temperature, feeding strategy and rearing condition [12, 6.2± 0.1 g were obtained from the Institute of Pond Fish
20, 21]. Vahl [22] suggested that only two parameters were Culture in Gorgan (Agh Ghala), Iran. This experiment was
necessary to design an optimal feeding regime in conducted  in  a  completely  randomized  design  with  six

one meal and the evacuation rate of the stomach. Some



World J. Fish & Marine Sci., 4 (5): 517-520, 2012

518

treatments and three replicates per treatment for a total of Feed conversion ratio (FCR) (%) = total fed/body
eighteen fiberglass tanks (each with a capacity of 450
liters). And nine fiberglass tanks were for replacement
water. The density of fish per tank was 30 fish. The fish
were weighed individually at the beginning, during and at
the end of the experiment. Also the water temperature was
19.46±1.23°C, pH was 7.85±0.26 and water oxygen level
was maintained above 7.65±0.55 mg LG  during the1

experiment an electrical air pump (by a single filtration
unit). Lemnea sp. was obtained in lake from Gorgan
(Kordkooy), Iran, Each three days and washed with water
and salt and reserved in fiberglass tank and used for all of
treatments with base of different percent body weight in
six group with 10, 20, 30, 40, 50 and 60 percent of body
weight (T1, T2,T3,T4,T5 andT6 respectively). Nutritional
compositions of experimental diets (Lemnea sp.) are given
in Table 1. Proximate composition of diets was carried out
using the Association of Analytical Chemists AOAC [28]
methods. Protein was determined by measuring nitrogen
(N×6.25) using the Kjeldahl method; Crude fat was
determined using petroleum ether (40-60 Bp) extraction
method with Soxhlet apparatus and ash by combustion at
550 °C.

Growth parameters were calculated as follows: body
weight gain (BWG) = final body weight (g)-initial body
weight (g). Specific growth rate (SGR) (% BW dayG ) =1

(Ln final body weight (g)-Ln initial weight (g)) /
(experimental period) × 100

Table 1: Nutrients composition of experimental diets (%)

Ingredients %

Protein 28

Lipid 11.4

Fiber 2.7

Ash 6

weight increase (g) × 100 Daily growth rate (DGR) = (final
body weight (g)-initial weight (g)) × (100) / (experimental
period × initial weight) Survival rate = (N  × 100 N G )t   0

1

In order to determine significant differences, results
were analyzed by one-way Analysis of variance
(ANOVA) and Duncan’s multiple range test were used to
analyze the significance of the difference among the
means of treatments by using the SPSS program.

RESULTS AND DISCUSSION

The results clearly showed that increase the
percentage of food had beneficial effects on the growth
parameters on grass carp. The feeding and growth
parameters of grass carp are presented in Table 2. Effects
of higher percentage of food in treatments (T6, T5 and T4)
on growth performance and survival rate of grass carp
resulted better than lower percentage of body weight
treatment (T3, T2 and T1) however there were no clear
significantly differences in this comparison (P>0.05). The
maximums of final body weights (FBW) observed in T6
(10.7±1g) however there were no significant difference
between this treatment with T5 (10±1g) and T4 (9.5±0.3g)
(P>0.05), but T6 was significantly different with T1, T2
and T3 (P<0.05). The lowest of FBW was observed in T1
(8±0.3g) and there were not significantly different between
this treatment with T2 (8.8±1g), T3 (9.1±1g) and T4
(9.5±0.3g) (P>0.05), but T1 was significantly different with
T5 and T6 (P<0.05). 

The maximum body weight gain (BWG) was observed
in T6 (4.5±0.9g) however it was not significantly different
with T5 (3.8±0.9g) and T4 (3.3±0.2g) (P>0.05). The lowest
BWG was obtained in T1 (1.8±0.2g) but it was not
significantly different to T2 (2.6±0.17g), T3 (2.9±0.9g) and

Table 2: Growth parameters and survival rate of juvenile grass carp (Ctenopharyngodon idella) in experimental treatments (trial 1-6)

Treatments

----------------------------------------------------------------------------------------------------------------------------------------

Growth Indices T1 T2 T3 T4 T5 T6

Initial weight (g) 6.2±0.1 6.2±0.1 6.2±0.1 6.2±0.1 6.2±0.1 6.2±0.1

Final body weight (g) 8±0.3 8.8±1 9.1±1 9.5±0.3 10±1 10.7±1c bc bc abc ab a

Body weight Gain (g) 1.8±0.2 2.6±0.17 2.9±0.9 3.3±0.2 3.8±0.9 4.5±0.9c bc bc abc ab a

Specific growth rate for weight (% BW dayG ) 0.42±0.03 0.58±0.22 0.63±0.16 0.71±0.2 0.79±0.14 0.9±0.121 c bc bc b b a

Feed Conversion Ratio (%) 22.75±2.15 32.52±2.0 45.77±1.0 55.27±1.0c 61.38±1.0 64±1.0f e d b a

Feed Conversion efficiency (%) 0.044±0.0 0.031±0.0 0.022±0.0 0.018±0.0 0.016±0.0 0.016±0.0a b c d ef f

Daily Growth Rate (DGR) 0.48±0.04 0.7±0.02 0.77±0.0 0.89±0.01 1.02±0.01 1.21±0.1f ef d c b a

Survival rate (%) 93.81±5.71 93.12±4.28 94.18±2.18 94.18±2.18 94.18±2.18 94.18±2.18a a a a a a

Groups with different alphabetic superscripts at the same row differ significantly at p<0.05 (ANOVA)
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T4 (P>0.05). The specific growth rate (SGR) was improved 2. Dabrowski,   K.    and    B.    Kozak,    1979.   The   use
significantly (P<0.05) with increasing the percentage of
feeding. The growth data clearly indicated that SGR
values of group T6 (0.9±0.12) was significantly higher
than those of other treatments (P<0.05), followed by T5
(0.79±0.14) and T4 (0.71±0.2) however they were not
significantly different to each other and to T3 (0.63±0.16)
and T2 (0.58±0.22) (P>0.05) and the lowest SGR was
observed in T1 (0.42±0.03). This is particularly true for
daily growth rate (DGR), the highest of DGR was obtained
in T6 (1.21±0.1), followed by T5 (1.02±0.01), T4 (0.89±0.01)
and T3 (0.77±0.0) and had significantly different to each
other (P<0.05). The lowest DGR observed in T1 (0.48±0.04)
however it was not significantly different with T2
(0.7±0.02) (P>0.05), also these treatments (T1 and T2) were
significantly different to other treatments (P<0.05).The
maximum food conversion ratio (FCR) was observed in T6
(64±1.0), followed by T5 (61.38±1.0), T4 (55.27±1.0), T3
(45.77±1.0), T2 (32.52±2.0) and T1 (22.75±2.15) that T1 was
the lowest in FCR comparison and all of treatments were
significantly different to each other (P<0.05). Also fed
with different percentages of body weight on survival rate
did not show any significant difference among treatments
(P>0.05).

In the present study, production of grass carp with
different levels of food (with base of body weight) clearly
showed that greatest result obtained in T1 (feeding with
10 percent of body weight) because it had better food
conversion ratio (FCR) than other treatments however in
growth performance it was lower than the other and T6
showed maximum growth performance with high
percentage of food conversion ratio (FCR). According to
Erondu et al. [26]; Sheunn et al. [27], fish feed consist of
60% production cost is to be the most expensive in terms
of overall feed cost and reported the best level of feeding
rate is essential for culture. This finding agrees with our
results. Grayton and Beamish [29] also reported increase
levels of food have been caused to increase growth
performance. This finding disagrees with our result.
However limited data and study exist for performance of
feeding with base of different percent of body weight, but
finding the optimum percentage of feeding is necessary
for improving aquaculture and reduce costs, especially for
grass carp that more time being fed. 

REFERENCES

1. Dabrowski, K., 1977. Protein requirement of grass
carp fry (Ctenopharyngodon idella Val.).
Aquaculture, 12: 63-73.

of   fish   meal   and   soybean   meal   as   a  protein
source  in  the  diet  of  grass   carp   fry.
Aquaculture, 18: 107-114.

3. Lin, D., Y.Q. Mao and X.H. Liao, 1989. Improvement
of meat quality of grass carp (Ctenopharyngodon
idellus). Fish Nutrition Research in Asia. Proceeding
of the Third Asian Fish Nutrition Network Meeting,
pp: 148-152.

4. Lin, D., 1991. Grass carp, Ctenopharyngodon idella.
In: R.P. Wilson (ed) Handbook of Nutrient
Requirement of Finfish, CRC Press, Boca Raton, FL,
pp: 89-96.

5. Carter, C.G. and A.R. Brafield, 1991. The
bioenergetics of grass carp Ctenopharyngodon
idella (Val.): energy allocation at different planes of
nutrition. J. Fish Biol., 39: 873-887.

6. Carter, C.G. and A.R. Brafield, 1992. The
bioenergetics of grass carp Ctenopharyngodon
idella (Val.): the influence of body weight, ration and
dietary composition on nitrogenous excretion. J. Fish
Biol., 41: 533-543.

7. Cui, Y. and R.J. Wootton, 1988. Bioenergetics of
growth of a cyprinid, Phoxinus phoxinus: the effect
of ration, temperature and body size on food
consumption, fecal production and nitrogenous
excretion. J. Fish Biol., 33: 431-443.

8. Huisman,   E.A.,   1976.   Food   conversion
efficiencies   at   maintenance   and   production
levels   for   carp,   Cyprinus   carpio   L.  and
rainbow trout Salmo gairdneri Richardson.
Aquaculture, 9: 259-276.

9. Reinitz, G., 1983. Relative effect of age, diet and
feeding rate on the body composition of young
rainbow   trout   (Salmo   gairdneri).   Aquaculture,
35: 19-27.

10. Henken, A.M., D.W. Kleingeld and P.A.T. Tijssen,
1985. The effect of feeding level on apparent
digestibility of dietary dry matter, crude protein and
gross energy in the African catfish Clarias
gariepinus (Burchell, 1822). Aquaculture, 51: 1-11.

11. Hung, S.S.O. and P.B. Lutes, 1987. Optimum feeding
rate of hatchery-produced juvenile white sturgeon
(Acipenser transmontanus) at 20 °C. Aquaculture,
65: 307-317.

12. Storebakken, T. and E. Austreng, 1987. Ration level
for salmonids growth, survival, body composition
and feed conversion in Atlantic salmon fry and
fingerlings. Aquaculture, 60: 189-206.



World J. Fish & Marine Sci., 4 (5): 517-520, 2012

520

13. Storebakken, T. and E. Austreng, 1987. Ration level 21. Ballestrazzi, B., D. Lanari and E. D’Agaro, 1998.
for salmonids. Growth, feed intake, protein Performance, nutrient retention efficiency, total
digestibility, body composition and feed conversion ammonia and reactive phosphorus excretion of
in rainbow trout weighing 0.5-1.0 kg. Aquaculture, growing European sea-bass (Dicntrarchus labrax L.)
60: 207-221. as affected by diet processing and feeding level.

14. Tacon, A.G.J. and B.C. Cowey, 1985. Protein and Aquaculture, 161: 55-65.
amino   acid   requirements.   In:   Tytler   P.  and 22. Vahl, O., 1979. A hypothesis on the control of food
Calow  P.  (eds) Fish Energtics: New Perspectives, intake in fish. Aquaculture, 17: 221-229.
The Johns Hopkins University Press, Baltimore, MD, 23. Ishiwata, N., 1968. Ecological studies on the feeding
pp: 155-183. of  fishes.  Satiation curve. Bull. Jpn. Soc. Sci. Fish,

15. Talbot, C.,  1985.  Laboratory  methods  in fish 34: 691-693.
feeding and nutritional studies. In: Tytler P. and 24. Storebakken, T., 1986. Reduction of feed-loss from
Calow  P.  (eds) Fish Energtics: New Perspectives, salmonids by optimizing the rations and using
The Johns Hopkins University Press, Baltimore, MD, dietary binders. Dr. Scient. Thesis, Agric. Univ.
pp: 125-154. Norway, pp: 153.

16. Storebakken, T. and E. Austreng, 1987. Ration level 25. Singh,   P.K.,    S.R.P.    Gore,   S.   Barik,  Sulochana,
for salmonids growth, survival, body composition S. Shukla and S. Singh, 2005. Effect of protein levels
and feed conversion in Atlantic salmon fry and on growth and digestibility in the Indian Major Carp,
fingerlings. Aquaculture, 60: 189-206. Labeo   Rohita   (Hamilton)   Using   Slaughter

17. Hung,    S.S.O.,     P.B.     Lutes,     F.S.     Conte   and House Waste as the Protein Source. Int. J. Agri.
T.  Storebakken,  1989.  Growth  and  feed  efficiency Biol., 7(6): 939-941.
of   white   sturgeon   (Acipenser  transmontanus) 26. Erondu,  E.S.,  D.A.  Bekibela  and  A.T.  Gbulubo,
sub-yearling at different feeding rates. Aquaculture, 2006.  Optimum  crude  protein  requirement  of  cat
80: 147-153. fish,   Chrysichthys   nigrodigitatus.   J.   Fish  Int.,

18. Fontaine,   P.,    J.N.    Gardeur,   P.   Kestemont  and 1(1-2): 40-43.
A. Georges, 1997. Influence of feeding level on 27. Sheunn, D.Y., S.L. Tain, H.L. Chyng and K.P. Hung,
growth, intraspecific weight variability and sexual 2003. Influence of dietary protein levels on growth
growth dimorphism of Eurasian perch Perca performance, carcass composition and liver lipid
fluviatilis L. reared in a recirculation system. classes of juvenile Spinibarbus hollandi (Oshima).
Aquaculture, 157: 1-9. Aquacult. Res., 34: 661-666.

19. Jobling, M., 1986. Gastrointestinal overload-a 28. A.O.A.C., 2000. Official methods of analysis.
problem    with      formulated      feed?    Aquaculture, Association of official analytical chemist. EUA.
51: 257-263. 29. Grayton, B.D. and F.W.H. Beamish, 1977. Effects of

20. Hung,   S.S.O.,    P.B.   Lutes,   A.A.   Shqueir   and feeding frequency on food intake, growth and body
F.S.   Conte,   1993.   Effect   of   feeding   rate  and composition of rainbow trout (Salmo gairdneri).
water temperature on growth of juvenile white Aquaculture, 11: 159-172.
sturgeon (Acipenser transmontanus). Aquaculture,
115: 297-303.


