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Abstract:  In  present  study the effect of feeding frequency on growth performance, feed efficiency and
survival rate of juvenile of grass carp were investigated. Three groups of juvenile grass carp (average weight
4.31±0.1 g) designed with three feeding frequencies one meal a day (D1), two meals a day (D2) and four meals
a day (D3) with two replicates of each treatment combination were applied in this experiment (60 days). The
grass carp in experimental treatments were fed by Lemnea sp. with 20% of body weight. Feeding frequencies
had significant effect on growth performance (P<0.05). The final body weight and specific growth rate (SGR)
were significantly higher in group D3 (P<0.05) in this comparison. Similar responses were observed for body
weight increased (BWI) and daily growth rate (DGR) and the best BWI and DGR were obtained in D3 group,
that showed significantly different to other groups (P<0.05). The best feed conversion ratio (FCR) was obtained
from four daily feeding (D3), however there were not significantly different between D2 and D3 (P>0.05). Also
feeding frequencies had positive effect on fish survival rate (P<0.05). The best results in growth performance
and survival rate were obtained by feeding four meals a day (D3) and somewhat in D2.
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INTRODUCTION Since diet cost represents 30-70% of the total

The grass carp is a rapid growing and phytophagous determination of the appropriate daily feeding rate and
cyprinid fish, indigenous to the large rivers of China and frequency required giving optimal growth and feed
Siberia [1]. The ability to turn large quantities of a wide efficiency  could  reduce  the  amount  of diet fed,
variety of plant material into good quality protein has decrease the amount of time involved in feeding and may
made this species an important aquaculture candidate increase profits. Results of feeding studies with fish
worldwide [2-5]. suggest feeding rate or frequency may significant

As aquaculture is gaining attention all over the world influence growth rate and body composition. Therefore,
as mean of improving world fish production which is in different fish species cultured under various
currently on decline due to dwindling output from capture environmental and husbandry conditions, more effort is
fishery [6], one problem facing fish culturists is the need needed to calculate the optimum feeding rates and
to obtain a balance between rapid fish growth and frequencies  [10-12]. Therefore, it is important to be able
optimum use of the supplied feed. The optimal frequency to  predict the most favorable feeding frequency relative
for feeding fish species is yet to be clearly defined and to the species and size of fish. When fish are fed at
this has led to uncertainty in the feeding routines used by suitable feeding frequency, growth and survival are
many farmers. Both over- and underfeeding can be expected to improve because this regulates their feed
detrimental to the health of the fish and may cause a intake in relation to their energy demand [8-13]. Time of
marked deterioration in water quality, reduced weight, feeding  and feeding frequency had been reported to
poor food utilization and increased susceptibility to affect feed intake and growth performance in edible fishes
infection [7-8]. [14-16].

operating cost of an aquaculture enterprise [9],
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The present study was aimed at determining optimum RESULTS AND DISCUSSION
daily feeding frequencies of juvenile grass carp.

MATERIALS AND METHODS

Fish: 120 uniform juveniles of grass carp with initial
weight 4.31± 0.1 g was obtained from the Institute of Pond
Fish Culture in Gorgan (Agh Ghala), Iran. This experiment
was  conducted  in  a  completely  randomized  design
with  three  treatments  and two replicates per treatment
for a total of six fiberglass tanks (each with a capacity of
450 liters). And four fiberglass tanks were for replacement
water. The density of fish per tank was 30 fish. 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 L during the experiment an electrical air pump (by a1

single filtration unit).

Feed Analysis: Nutritional compositions of experimental
diets are given in Table 1. Proximate composition of diets
was carried out using the Association of Analytical
Chemists (AOAC) [17] 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.

Determination of Growth Parameters: Growth parameters
were calculated as follows: body weight gain (BWG) =
final body weight (g) - initial body weight (g). Specific
growth rate (SGR) (% BW day ) = (Ln final body weight1

(g)-Ln initial weight (g)) / (experimental period) ×100.
Feed conversion ratio (FCR) (%) = total fed/body

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 )t 0
1

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

Table 1: Nutrient composition of experimental diets (%)
Ingredients %
Protein 28.0
Lipid 11.4
Fiber 2.7
Ash 6.0

In the present study, the juvenile grass carp were
subjected to different daily feeding frequencies at three
feeding rates. Table 2 shows the growth performance in all
different groups at the end of feeding trial. The results
clearly showed that increasing the feeding frequency
during the time had beneficial effects on the growth
parameters on juvenile grass carp. The maximum of body
weight gain (BWG) was observed in D3 (3.47±0.15) and
the lowest of BWG was observed in D1 (1.6±0.1). The
specific  growth  rate  (SGR)  was improved significantly
(P < 0.05) with increasing the feeding frequency. The
growth  data clearly indicated that SGR values of group
D3 (1±0.04) was significantly higher than those of other
groups (P<0.05) and lowest SGR was observed in D1
(0.52±0.02). A significant difference was found in daily
growth rate (DGR) among juvenile grass carp received
four meals in a day (D3) with other two groups (D1 and
D2). The maximum of DGR was observed in D3 (1.34±0.08)
that had significantly different to other groups (P<0.05),
followed by D2 (0.97±0.08) and the lowest of DGR was
observed in one meal a day (D1) (0.61±0.03) that had
significantly different to other treatments (P<0.05).

The growth parameters were significantly affected by
addition of frequency during the time to the rearing tank
(P<0.05). Also the food conversion ratio (FCR) by
increase feeding frequency was significantly decreased in
comparison to those of other groups (P<0.05) and the
lowest  FCR  was observed in D3 (20.5±1.0) followed by
D2 (23.60±1.0) and had significantly different (P<0.05) to
other groups. The highest FCR was observed in one meal
a day (35.13±2.65). Survival rate was checked during of
the study. Effect of feeding frequency on survival rate
showed significant differences among treatments and
feeding frequency had positive effect on survival rate.
The maximum of survival rate obtained on treatment D2
(92.12±4.28) and D3 (94.18±2.18) however, these
treatments had no significant differences among each
other but four meal a day (D3) showed better survival rate
than two meal a day (D2). The lowest survival rate
observed in one meal a day (D1) (69.81±5.71) and had
significantly different to other treatments (P<0.05). Some
authors [18-19] also reported no effects of feeding
frequency on survival rate. They [17-18] reported feeding
frequencies did not significantly affect in survival rates on
sea bream (Sparus aurata) and juvenile black sea turbot
(Psetta maxima), these results disagree with our
founding.
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Table 2: Growth parameters and survival rate of juvenile grass carp (Ctenopharyngodon idella) in experimental treatments (trial 1-3)

Treatments
------------------------------------------------------------------------------------------------------------------

Growth Indices D1 D2 D3

Initial weight (g) 4.33±0.06 4.30±0.1 4.30±0.1
Final body weight (g) 5.93±0.15 6.80±0.1 7.77±0.11c b a

Body weight Gain (g) 1.6±0.1 2.50±0.17 3.47±0.15c b a

Specific growth rate for weight (% BW day ) 0.52±0.02 0.76±0.05 1±0.041 c b a

Feed Conversion Ratio (%) 35.13±2.65 23.60±1.0 20.5±1.0a b b

Feed Conversion efficiency (%) 0.028±0.0 0.042±0.0 0.048±0.0c b a

Daily Growth Rate (DGR) 0.61±0.03 0.97±0.08 1.34±0.08c b a

Survival rate (%) 69.81±5.71 92.12±4.28 94.18±2.18b a a

Groups with different alphabets superscripts differ significantly at P<0.05 (ANOVA)
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