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Abstract: According to body length and weight, 90 grass carps (average weight 15.41±0.51g) were divided into
3 groups (three replicates for each group). The present study was carried out to compare between three artificial
diets with different protein and synbiotic (Biomin imbo) levels (T1: 25% protein and 0.0 g/kg synbiotic, T2: 35%
protein and 0.0 g/kg synbiotic T3: 25% protein and 3g/kg synbiotic) After 60 days feeding, growth factors of
grass carp (Ctenopharyngodon idella) body length, weight and survival rate were measured. The results
showed that synbiotic added to feed was not able to increase the growth and survival rate in grass carp and
the best growth performance was observed in T2 (35% protein and 0.0 g/kg synbiotic) (P<0.05). Also in growth
performance there was no significantly different (P>0.05) between T1 and T3. The best survival rate also was
obtained in T3 and T2 (P<0.05).
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INTRODUCTION Synbiotics refer to nutritional supplements combining

As the largest aquaculture industry of finfish in synbiotics, enhancing their isolated beneficial effects.
China [1], the improvement of growth performance for When two nutritional ingredients or supplements are
grass carp (Ctenopharyngodon idella) is highly given together the resulting positive effect generally
concerned by the feed companies and nutritional follows one of three patterns: additivity, synergism or
scientists. Among all the nutrients affecting the growth of potentiation. Additive effect occurs when the effect of
grass carp, dietary protein is one of the most important two ingredients used together approximates to the sum of
[2]. the individual ingredient effects. In case of synergism, it

Good nutrition in animal production stems is essential is said to occur when the combined effect of the two
to economically produce a healthy, high quality product. products is significantly greater than the sum of the
Fish nutrition has advanced apically in recent years with effects of each agent administered alone. The term
the development of new balanced commercial diets that potentiation is used differently, some pharmacologists
promote optimal fish growth and health. The development use potentiation interchangeably with synergism to
of new species-specific diet formulations supports the describe a greater than additive effect and others use it to
aquaculture (fish farming) industry as it expands to satisfy describe the effect that is only present when two
increasing demand for affordable, safe and high-quality compounds are concurrently [5]. Synbiotics affects the
fish products. Even when the natural feed forms the main host by improving the survival and implantation of live
source of nutrition, supplemental feeding with artificial microbial dietary supplements in the gastrointestinal tract
feed is necessary to obtain increased production in ponds by selectively stimulating the growth and/or by activating
[3]. The optimization of fish production requires research the metabolism of one or a limited number of health
into feeding techniques, which promotes growth and at promoting bacteria and thus improving the host “welfare”.
the same time reduces the quantity of waste products In humans, probiotics are mainly active in the small
released in the water as reported by Singh et al. [4]. intestine  while  prebiotics  are  only  effective  in the large

probiotics and prebiotics in a form of synergism, hence
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intestine, so the combination of the two may give a
synergistic effect [6]. The first application of synbiotics in
fish is that of Rodriguez-Estrada et al. [7].

MATERIALS AND METHODS

Fish and Diet: 60 uniform grass carp with initial weight,
15.41±0.51g  were  obtained from the Institute of Pond
Fish Culture in Sari, Iran and were transferred to the
Gorgan University of Agricultural Sciences and Natural
Resources  laboratory  and  acclimated   for   2  weeks.
This experiment was conducted in a completely
randomized design with three treatments, T1: formulated
diet with 25% protein, T2: formulated diet with 25%
protein and T3: formulated diet with 25% protein
supplemented with 3g/kg synbiotic and three replicates
per treatment for a total of nine fiberglass tanks (each with
a capacity of 450 liters). T1 and T2 were without
supplemented synbiotic level. The fish were fed with 5
percent body weight (3 times a  day)  with  formulated
diet.  The  synbiotic (Biomin  imbo) was prepared from
the commercial product Protexin aquatic (Iran-Nikotak).
Also formulate was provided by aquatic foods company
sijaval Gorgan, Iran. Nutrient compositions of
experimental diets are given in Table 1. Proximate
composition of diets was carried out using the
Association of Analytical Chemists methods [8]. 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.

Experimental Design: Before starting the experiments
water was dechlorinated. The animals were kept in
fiberglass tank under controlled conditions (14 h light: 10
h darkness). Water quality parameters of input water for
rearing system were monitored each week throughout the
experimental period. 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 the1

experiment an electrical air pump (by a single filtration
unit). The fish were weighed individually at the beginning
and at the end of the experiment. Before distributing fish
to the experimental tanks (in the beginning of exogenous
feeding), 45 fish were sampled from the holding tank for
biometry. At the end of the experiment, all fish from each
tank were sampled and the final weight and length of
body were measured. Growth parameters of fish were
calculated based on the data of biometry of Grass carp.

Table 1: Nutrient composition of experimental diets (%)

T1 25% T2 35% T3 25% protein
Ingredients protein protein supplemented with synbiotic

Protein (%) 25 35 25
Lipid (%) 14 13 14
Fiber (%) 18 18 18
Ash (%) 11 11 11
Synbiotic (g/kg) 0 0 3

Determination of Growth  Parameters  and  Survival
Rate: Body weight increased (BWI) = final body weight
(g) – initial  body weight (g). Specific growth rate (SGR)
(% BW day ) = (Ln final body weight (g)-Ln initial1

weight (g))/(experimental period) × 100. Body length
increased (BLI) = final body length (cm) – initial body
length (cm). Daily growth rate (DGR) = (final body weight
(g) – initial weight (g)) × (100)/(experimental period × initial
weight (g)). Survival (%) = (Total live fish after production
/ initial fish throughout experimental period) × 100 where
it is the day of experiment.

Statistical Analysis: The data obtained from the trial were
subjected to one-way analysis of variance (ANOVA)
(using SPSS 18.0 programmer) to test the effects of dietary
treatments. When ANOVA identified significant
difference among groups, multiple comparison tests
among means were performed using Duncan’s new
multiple range test. For each comparison, statistically
significant differences were determined by setting the
aggregate type I error at 5% (P<0.05).

RESULTS AND DISCUSSION

Results (Figures 1-6) showed that the growth of fish
in T2 was significantly higher than other treatments
(P<0.05). There were no significant differences (P>0.05)
between the experimental groups T1 and T3, however the
growth performance in T3 (25% protein supplemented
with 3g/kg synbiotic) was better than T1 (25% protein
without synbiotic).

The best final body weight (FBW) was obtain in T2
(35% protein) (20.68±0.45g) and had significantly different
to other treatments (P<0.05), followed by T3 (17±0.42) and
T1 (16.71±0.27g). A significant greater increase (P<0.05) in
final body weight (FBW) and final body length (FBL) was
recorded in T2 group when compared to the other groups,
(Figures 1 and 2). FBW and FBL were the highest for
grass carp fed formulated diet with 35% protein
(5.37±0.83g and 3.23±0.25cm respectively)  followed  by
T3  (2±0.29g  and  1.5±0.29cm)  and  T1  (1.92±0.44g and 1.
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Fig. 1: Final body weight (g) of grass carp in different Fig. 5: Food conversion ratio (FCR) of grass carp in
treatments (P<0.05) different treatments (P<0.05)

Fig. 2: Body length increased (BWI) of grass carp in Fig. 6: Survival rate of grass carp in different treatments
different treatments (P<0.05) (P<0.05)

Fig. 3: Specific growth rate (SGR) of grass carp in better than T1but they had not significant difference to
different treatments (P<0.05) each other (P>0.05) (Figure 5).

Fig. 4: Daily growth rate (DGR) of grass carp in different formulated diet with low protein (25%) had not positive
treatments (P<0.05) effect  on  growth  performance  and  survival   rate.  Some

4±0.26cm) than, T3 and T1 had no significantly different
to each other (P>0.05) but showed significant different to
T2 (P<0.05). Also, the best specific growth rate (SGR) and
daily growth (DGR) rate was obtained in T2 (P<0.05)
(Figures 3 and 4) and were (0.33±0.05 and 0.06±0.01)
followed by T3 (0.15±0.02 and 0.03±0.0) and T1 (0.14±0.03
and 0.02±0.0). 35% protein also had positive effect in food
conversion ratio (FCR) and the best FCR was observed in
T2 (15.3±1.09) (P<0.05) followed by the T3 group
(34.3±2.62) and T1 group (37.2±2.78). However T3 was

The higher survival rate was observed in T2
(94.28±4.28) and T3 (92.22±3.98) and had not significantly
different to each other (P>0.05). The lowest survival also
was obtained in T1 (79.99±5.71) and had significantly
different to T2 and T3 (P<0.05) (Figure 6).

The results of this present study indicate that the
grass carp had different abilities to use formulated diet
with balance protein and also that the addition of
synbiotic had not positive effect on growth performance
but it had acceptable effect on survival rate. And
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studies seem to indicate that the type and rate of fish 2. Wang S., Y.J. Liu, L.X. Tian, M.Q. Xie and H.J. Yang,
consumption and its growth, are related to the chemical
content  or   nutritive   value   of   the   plants,  such  as
the gross energy content of the diet and the dietary
protein [9, 10].

Growth response of fish varies from species to
species due to difference in feeding habit, water
temperature and fish size. Gao et al. [11] reported
improved  growth  in  grass carp when dietary protein
level increased from 25% to 38%. This result agrees with
our finding. However in another study Gao et al. [12]
reported 39% optimum protein level in grass carp. In this
study, the approximate level of dietary protein, which
showed maximum growth in grass carp
(Ctenopharyngodon idella) was found to be 35%.Similar
results for growth indices were observed by Jana et al.
[13] for Chanos chanos; Ogunji and Wirth [14] for
Oreochromis niloticus and Stapathy et al. [15] for Labeo
rohita. Sa et al. [16] reported that unbalanced diet do not
fulfill the basic requirements of animals. In present study
lowest growth in fish fed 25% protein diet (PL) may be
due to the reduced feed intake of the diet with a protein
level lower than that required for body repairing and
maintenance. Similar findings were reported by Sa et al.
[16-18].

Effects of commercial probiotic on aquaculture has
been investigated by researchers and some of this
research has  not  shown  any  positive  effects on
growth  parameters or survival rate or any promising
result  on  the  cultural  condition.  For  instance,  Shariff
et  al.  [19] found that treatment of Penaeus monodon
with  a  commercial  Bacillus probiotic did not
significantly   increase   survival.   These    results
disagree  with  our findings, although fish and
crustaceans  may  respond  differently  to  probiotics.
Also Nekoubin et al. [20] reported that synbiotic had
positive effect on growth performance in Danio rerio but
in present study synbiotic had no positive effect on
growth performance in grass carp however in survival rate
it showed acceptable result.
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