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Abstract: Growth, feed conversion ratio and fillet composition of rainbow trout
(initial weight of 9.99+0.109) were investigated in a 6x2 factorial design expenment
employing two levels of digestible energy (DE) (2900 and 3500kcal. kg") and six
feeding rates (1.0%, 2.0%, 3.0%, 4.0%, 5.0% of the body weight (BW) day” and to
satiation) for 60 days. Specific growth rate (SGR) was highest at 5.0% ration in both
levels of digestible energy and decreased in the satiation ration. Regard]ess of
feeding rate, rainbow trout grew more by 35% in DE 3500 kcal kg'. There was a
significant (P<0.05) interactive effect of feeding rates and DE on weight gain and
feed conversion ratio (FCR). The highest FCR was found in fish fed to satiation (19-
21%), while the lowest FCRs, were found in 4%, 3% rations in DE levels of 2900
and 3500kcal kg, respectively. There was a significant increase in protein and fat
levels and decrease in moisture content of fish fillet (P<0.05) as feeding rate and DE
increased (P<0.05). Condition factor increased when feeding rate and DE increased
(14-15%). Feeding rate and DE level proved to be the main differentiating factors in
growth, FCR and fillet composition parameters. Values of SGR and FCR plotted
against feeding rates allowed the optimum and maxlmum feeding levels to be
determined, whlch were found to be at 4% and 3%kcal day” in DE levels of 2900
and 3500kcal kg™, respectively, for the rainbow trout of 10g average weight.
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Introduction

Feeding is one of the most important factors in commercial fish farming
because feeding regime may have consequences on both growth efficiency and
feed wastage (Tsevis et al., 1992; Azzaydi et al., 2000). Moreover knowledge of
the optimum feeding rate is important not only for promoting best growth and feed
efficiency, but also for preventing water quality deterioration as a result of excess
feeding (Ng et al., 2000; Mihelakakis er al., 2002; Webster et al., 2002). In this
context, it is useful to know the optimum feeding rate of the cultured species and
how feed efficiency, feed consumption and composition of flesh are affected by it.

Rainbow trout has been introduced to many countries in both northern and
southern hemispheres, and has now become extensively distributed throughout
many of the freshwater of the world (Stevenson, 1980). It is currently the most
important farmed fish in Iran. Economization of fish farming activities in Iran is
gaining a momentum in recent years (Salehi, 2008) as aquaculture production is
speeding up. Enhancement of feed efficiency is a fundamental factor in
economizing fish culture. Feed conversion ratio of rainbow trout under commercial
conditions in Iran is often poor and highly variable (ARIFO, 2004). From a
practical point of view, rainbow trout farmers have fed their fish according to
feeding charts provided by the feed suppliers (Nafisi et al., 2005). These charts
prepared under idealized environmental conditions are not always appropriate as
stocking rate and size distribution of fish differ from one farm to another. In
addition, these charts, which are adopted for water temperature or size of fish, may
not be established accurately (Morris & Robert, 2001). Currently, there is few
published information about effects of feeding rate on rainbow trout growth. Since
feeding rates and digestible energy content of feed are highly inter-related, it is
necessary to have a better understanding of the optimum feeding rates of this
species according to levels of DE. This study aimed at testing the feeding rates and
DE levels on growth performance, feed efficiency and fillet composition of

rainbow trout fingerlings.
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Materials and methods

This study was conducted in indoor facilities of the Fisheries Department,
Faculty of Agriculture and Natural Resources, the Persian Gulf University.
Rainbow trout of 9.99+0.109g weight (mean+SD, n=720) obtained from a
commercial farm in Kohgiluye and Boyerahmad province. The feeding trials were
conducted in 36 circular 150L plastic tanks located in a polyethylene covered
saloon. Each tank was stocked with 20 fish and was supplied with continuous
aeration by a central aerator (air blower with capacity of 1.3m’ min" and outlet
pressure of 110 mbar) and 100% water exchange daily. Daily recordings were
taken at 08:00h for temperature, dissolved oxygen, pH and mortality. Dissolved
oxygen and pH were maintained at 7.500-7.700 and 7.6-7.7 respectively.
Dissolved oxygen and temperature recorded using an oximeter (Oxi 330/set,
WTW, Germany) and the pH was measured using a pH meter (pH 330/set-1
WTW, Germany). The average temperature was maintained at 15+2°C, as optimum
for growth of rainbow trout (Stevenson, 1980).

Fish were acclimatized to a commercial rainbow trout feed (SFT3) for 7 days
prior to starting of the study. The experimental feeds were isonitrogenous with two
level of digestible energy. Approximate digestible energy content of the diet was
calculated based on the standard physiological values of 4 kcal.g' protein, 4kcal.g’!
CHO and 9 keal.g' lipid (Halver, 1976).

A natural photoperiod of 12D:12L was observed and feeding was conducted
only during day light (08:00-20:00). Proximate analysis of these feeds is presented
in table 1. Six rations of 1.0%, 2.0 %, 3.0%, 4.0%, 5.0% of fish body weight per
day (bw day™) and a satiation feeding level were provided and randomly assigned
in triplicate. Fish were fed 3 times a day, making sure that no feed was left uneaten.
For satiation feeding, 80g feed was daily provided to the fish, and the leftovers was

subtracted from the initial amount.
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Table 1: Ingredient and proximate composition of the experimental diets

Ingredients (%) Diet 1 Diet 2
Norwegian fish meal 46.20 46.20
Wheat flour 23.90 23.90
Wheat gluten 2.50 2.50
Soybean meal 10.00 10.00
Shrimp meal 2.00 2.00
Tuna oil 4.40 4.40
Vitamin premix 3.00 3.00
Mineral premix @ 3.00 3.00
Filler® 5.00 0.00
Proximate analysis (% dry matter
basis)

Crude protein 43.56+0.35 43.40+0.20
Crude lipid 8.80+0.26 13.73+£0.25
Crude fiber 2.00+0.00 2.50£0.50
Ash 32.50+0.50 20.83+0.28
N — free extract® 6.36+0.55 11.23+1.29
Digestible energy (kcal.kg™) 2869.33+20.52 3521+10.11

1. Vitamin premix contained the following amount (g/kg premix): L- ascorbic acid, 121.2; Dl-a-
tocopheryl acetate, 18.8; thiamin hydrochloride, 2.7; riboflavin, 9.1; pyridoxine hydrochloride,
1.8; niacin, 36.4; Ca-D-pantothenate, 12.7;myo-inositol, 181.8; D-biotin, 0.27; folic acid,
0.68; p-aminobenzoic acid, 18.2; menadione, 1.8: retinyl acetate, 0.73; cholecalciferol, 0.003:
cyanocobalamin, 0.003.

2. Minerial premix contained the following ingredients (z/kg premix): MgSo, .7H,0, 80.0;
NaH,P0,.2H,0, 370.0; KCI, 130.0; ferric citrate, 40.0; ZnS0,.7H,0, 20.0; Ca-lactate, 356.5;
CuCl, 0.2; AICl5.6H,0, 0.15; K1, 0.15; Na,Se,0,. 0.01; MnS0,.H,0, 2.0; CoCl,.6H,0, 1.0.

3. Fine sand used as a non-effective ingredient in diets.

4. Calculated by difference (100- crude protein — crude lipid — crude fiber — ash).

All fish in each tank were individually weighed at every 15 days interval, and
daily feeding rations were also adjusted every 15 days. Fish were not fed 12 h prior
to samplings. The tanks were scrabbed and washed during each weighing. At the
end of the experiment, all fish in each tank were individually weighed to determine
survival (%), total length for condition factors, also five fish from each tank were
randomly captured as pool sample and sacrificed for fillet composition analysis.
Fillets were ground and homogenized in a blender and were stored at ~20°C and




































