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ABSTRACT

Introduction: Grass carp, Ctenopharyngodon idella, is considered one of
the most commercially important farmed fish in the world. One of the
important factors in the development of aquaculture is to provide a suitable
ration that can meet the nutritional requirements of this fish, and on the other
hand, the ration should be as cheap as possible so ultimately to achieve
cheaper food by optimizing the food ration. In this research, the effect of
different levels of soybean meal and canola on growth parameters and
carcass composition of grass carp fingerlings with an average initial weight
of 7.56 £ 1.12 g (mean = SD) were investigated for 60 days.

Materials and methods: Experiments were conducted in 100-L fiberglass
tanks containing 7 grass carp fingerlings in 3 repetitions, with a total of 9
experimental tanks. The three treatments included Treatment 1 (T;) with a
diet containing 24.5% soybean meal and 24.5% canola meal, Treatment 2
(T2) with 29% canola meal and 21% soybean meal, and Treatment 3 (T3)
with 28% soybean meal and 20% canola meal. The tanks were divided
completely randomly.

Results and discussion: According to Duncan test, differences were
observed between the treatments in terms of mean food conversion ratio
(FCR), specific growth rate, and weight gain (P<0.05). The results showed
that the maximum and minimum amounts of weight gain were occurred in
T3 (89.91 £2.4 g) and T> (58.39 + 13.17 g), respectively. The minimum of
special growth rate (0.70 = 0.15 %/day) was observed in T», while the
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maximum (1.06 £ 0.02 %/day) in T3. The minimum average of FCR (2.09
+ 0.05) was found in T3 while the maximum (3.69 + 1.09) in T>. The results
obtained from the Kruskal-Wallis test did not exhibit any significant
difference among different treatments in terms of the biochemical
composition of the fingerling carcasses, including protein, fat, ash, and
moisture contents (P<0.05).

Conclusion: According to the obtained results, it seems that 28% soybean
meal and 20% canola are the most suitable levels in the diet of grass carp
fingerlings.

*Corresponding author: afshinamirisendesi2005@gmail.com
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Table 1 Formulation and biochemical composition of the experimental diets

Treatments

Diets Ingredients (g/kg) 289 soybean meal and 21% soybean meal and 24.5% soybean meal and

20% canola meal 29% canola meal 24.5% canola meal
Fish meal 10 10 10
Soybean meal 28 21 24.5
Canola meal 20 29 24.5
Wheat flour 11 12 11
Corn flour 12 11 12
Rice bran 5 4.5 6
Alfalfa powder 5 5.2 5
Canola oil 0.1 0.3 0.2
Olive meal 39 2 1.8
Molasses 2 2 2
Vitamins* 2
Minerals** 1 1 1
Proximate analysis
Dry matter (%) 90.66 £ 0.57 90.26 £ 0.65 90.33 £0.71
Ash (%) 12.1 £0.21 13.1+£0.52 12.6 +£0.12
Crude fat (%) 3.25+0.22 3.3+£0.79 3.45+0.21
Crude protein (%) 30.23 £ 1.59 30.13 £ 1.39 29.86 £ 1.04
Energy (kcal/kg) 3693 3702 3689

* Vitamin A 50,000 IU, B2 3 mg, Vitamin D 10,000 IU, B2 0.01 mg, Vitamin E 10 mg, Vitamin C 100 mg, Vitamin Bi 20 mg,
Nicotinamide 30 mg, Calcium dipentotenate 10 mg; multivitamin from Aras Bazaar Factory.

** Copper 3 mg, Zinc 15 mg, Iron 10 mg, Manganese 1.5 mg, lodine 4 mg; mineral supplement called Mineravit from Aras Bazaar
Factory.
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Table 2 Growth indices of grass carp fingerlings after 60 days of feeding with different levels of
canola meal and soybean meal

Treatments

Growth parameters 289 soybean meal and ~ 21% soybean meal and  24.5% soybean meal and

20% canola meal 29% canola meal 24.5% canola meal
Initial weight (g) 7.58 £1.40 7.67 £0.90 7.64£1.07
Final weight (g) 14.39 £ 1.35% 11.78 £2.01° 13.13 +1.79®
Weight gain (%) 89.91 +2.4° 58.39+13.9° 71.91+7.11°
Specific growth . b ab
rate (%/day) 1.07 £0.02 0.70 £ 0.15 0.90 +0.06
f;fg convetrsion 2.09 + 0.054 3.69 + 1.09° 2.62 +0.29%
Protein efficiency 2271+ 0.47° 13.67 + 3.62" 18.32 + 1.99
ratio (%)
]()OZ;IY growth rate 11.35+0.23° 6.89 + 1.81° 9.16 + 0.99%
Condition factor 1.036 + 0.01* 0.89 +0.03° 1.001 £ 0.06°
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Figure 1 Growth trend of grass carp fingerlings during 60 days
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Table 3 Average water physicochemical values during the experimental period (60 days)

Treatments

28% soybean meal and

20% canola meal

21% soybean meal and  24.5% soybean meal and
29% canola meal

24.5% canola meal

Electrical

.. 605.0 = 18.08 590.0 +0.90 591.6 + 8.38
Conductivity (pus/cm)
Nitrate (ppm) 0.23+0.01 0.78+£0.01 0.13+£0.01
Hardness (ppm) 248.3 £40.42 2227+ 1.15 234.0+7.21
pH 7.82+0.18 8.01 £0.03 7.91£0.10
Dissolved Oxygen 7.69+0.16 7.82+0.08 7.78+0.19
(mg/L)
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Table 4 Carcass analysis of grass carp fingerlings fed with experimental diets

Treatments

28% soybean meal and
20% canola meal

21% soybean meal and
29% canola meal

24.5% soybean meal and
24.5% canola meal

Protein (%) 16.61 £ 0.67
Fat (%) 3.04 £0.09
Moisture (%) 79.49 £ 0.14
Ash (%) 0.95 +£0.07

16.22 +£0.12 16.45+0.16
3.19+0.11 3.15+0.05
79.65+0.14 79.44 £ 0.12
0.98 +£0.01 0.95+£0.01
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