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ABSTRACT

The present studies were conducted to determine the optimum dietary protein requirements of rainbow trout

fingerlings under intensive farming. There were three dietary treatments. All the diets were Iso-caloric. The

three treatments have 41.5%, - 41.4%, 41.8% crude proteins by replacing protein sources of fish meal with

soybean meal. All the treatments had three replicates. Fish were fed @ 2 – 4.5 percent body weight twice a

day. Water quality parameters, PH, Temperature, and DO, were observed daily. While growth and length were

observed fortnightly. Experiment was continued to 06 months sep. – Feb 2008 - 09. There was no significant

in growth irrespective of the levels of protein. These studies have revealed that rainbow trout fingerlings can

be reared successfully at 41.8% protein diet. Details are in annex. I A local mixture and pelleted to appropriate

sizes using a local pelleter. The feed was subsequently dried in sun light for 2 – 5 hrs and then sieved. The

fish were fed @ /body weight based according to the water temperature i-e 2 – 4.5%.
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Introduction

According to Pedro Encrnacao and Dominique p.

Bureac. Essential amino acid requirement of fish a

matter of controversy. The cost of feed is the major

cost in trout culture. One of the challenges is to

develop less waste full, Cost effective diet.

Formulation of low cost feeds for tout requires

accurate information of the amino acid composition

and digestibility of economical ingredients as well as

accurate information requirement. The balance feed

for rapidity of growth of trout fish is only main

factor of importance available trout foods may

conveniently be divided in to fresh, dried and plant

products. In common with other animals fish require

a certain amount of protein, carbohydrates, and fats

in their diet as well as various inorganic substances

such as salt and iron. In addition trout fish like

higher animals requires vitamins of various kinds

although the amount may be very minute. A

satisfactory food must not only contain all the

essential food elements in the adequate but must also

palatable to the fish.

The increasing cost and decreasing availability of

fishmeal, the major source of protein in commercial

aquaculture diets has led to the search for alternative

protein source, soybean identified as a viable

alternative to fishmeal and has been the subject of

many reports relating to the nutrition of rainbow

trout (Oncorhynchus mykiss). However, one of the

most limiting factors on the use of soybean meal

(SBM) is the presence of anti-nutritional factors

(ANFs) not removed by the commercial extraction

processes.

This study, therefore, was intended to determine

the effect of feeds containing high level of soybean

as a replacement of fishmeal
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Material & Methods

Three experimental feeds (Table 1.1) with

different percentage of ingredients/protein levels and

costs were designed and applied to trout fingerlings

for a period of six months. Three groups of fish

were selected and reared in three same nursery ponds

(10 ìx5 ìx2 ì) and were fed @ per body weight for a

period of five months. The feeding percentage was

adjusted according to the water temperature. The

proximate analysis/cost of each experimental feed

was done in consultation with NARC, Islamabad.

(Table 1.1)

Results

Data on the growth/survival rate of fish/month as

well as diseases reduction, feed consumed and FCR

in each treatment was collected for analysis (Table

1.2). Data of six months revealed that diet III gives

batter performance on the basis of growth/survival

rates, FCR values, and cost of per kg feed

respectively. The growth' survival rates in diet III

was 126.8 gm – 90%, FCR 2.3 than diet I & II,

which was 117.5 gm – 80% and 96.45 gm – 85%

and FCR. 2.4 – 2.8 including control was 120 gm

–89%, FCR. 2.5. While the per kg cost of diet III is

also low i-e Rs. 36.26/kg than diet I and II i – e Rs.

40.22/- & Rs. 42.3/- and control was Rs. 44.3/-. So

that the diet III recommended for use on commercial

scales.

Discussion

Three commercial steam pelleted rainbow trout
feeds were evaluated at summer-autumn temperature
ranges from 10 – 22 c over a full rearing period.
Fish grew from 11.5 to 108-138.4 gm mean weight
during 24 weeks trial period. The feeds had
significant effect only on the final weight of the fish.
Daily feed consumption and total amount of feed
supplied during the entire trial indicated that the
feeding was not restricted. Thus, differences in
growth performance of the fish can be attributed into
quality of the feeds. Replacement of fish meal with
soybean & rice polish was the main difference by
products in feed I than feed II & III. Protein levels
of the all three feeds were near to upper range of the
recommended levels for trout grower’s feeds [7, 10].
Calculated grass energy was similar and with in
proposed gross energy levels for maximum growth of
Salmonids [4].

Experimental fish grew quite rapidly reaching
127 gm in six months. This is much faster than
growth in commercial farms of the region where they
hardly reach size of 60 – 70 gm during the same
period.

These market differences have been caused by
several factors including provision of imbalanced
feeds, water quality parameters, and feeding
practices. Water temperatures certainly have major
influence on food consumption, optimum growth
temperatures for rainbow trout has been accepted as
15-17c[6,14,16].

Table 1: Approximate composition and calculated values of feeds

Feed            I II III

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

Pellet size (mm) 2 3 4 2 3 4 2 3 4

Fish size (g) 10-35 35-100 100-150 10-50 50-100 100-150 08-50 50-100 100-150

Dry matter (min) 88 88 88 88 88 88 88 88 88

CP % 41.5 41.5 41.5 41.4 41.4 41.4 41.8 41.8 41.8

Energy 262.1 262.1 262.1 262.3 262.3 262.3 264.1 264.1 264.1

Fiber 13.212 13.212 13.212 13.27 13.27 13.27 11.86 11.86 11.86

Ingredients CP Energy kcal/kg Fiber/kg

Fish meal 50 2900 07

Soybean 45 2300 85

Sunflower 32 1500 145

Rice polish 10 3000 127

Gluten 60% 26 2600 10.1

Wheat bran 12 3000 128

Annex.

Table 1.1: Composition of experimental Feeds

Ingredients Diet I Diet II Diet III Control

Fish meal 50 40 30 55

Soya bean meal 10 20 30 10

Sunflower meal 05 05 05 05

Rice polish 10 09 07 05

Gluten 60% 16 17 19 16

Wheat bran 05 05 05 05

Vitamin c 0.5 0.5 0.5 0.5

Vitamin premix 1.5 1.5 1.5 1.5

Soybean oil 02 02 02 02

CP 41.5 41.4 41.8 43.5

Cost/kg 42.3 40.22 36.26 44.3



73Adv. Environ. Biol., 5(1)71-73, 2011

Table 1.2: Weight gain, length increment and feed conversion ratio (FCR) of trout fingerling under three experimental feeds DI -- DIII from September –Feb 2008-09 

Trough Exp. Initial Mean Final mean Mean wt. Initial Mean Final mean Length Feeding Feed FCR Temp. Water Flow/ min 
No. Feed Wt. (gm) Wt (gm) gain (gm) Length Length increment. Percentage Consumed Range °C gallon / min

(cm) (cm) (cm) @ body wt. (gm)

1. Diet I 11.55 132 117.5 07 16 09 2 - 4.5 290 2.4 12-16 20LLit/min
2. Diet II 11.55 108 96.45 07 15 08 = 278 2.8 0 0
3. Diet III 11.55 138.4 126.8 07 16 09 = 292 2.3 0 0

Table 1.3:  M ortality and survival rates of fish under replications.

Trough No. Exp. feed Stocking density pond size (feet) Fish age M ortality  Survival %

1. Diet 1 100 10 x 5x 1.5 13 months 20 80

2. Diet II 100 10 x 5x 1.5 = 15 85

3. Diet III 100 10 x 5x 1.5 = 10 90

control = 100 10 x 5x 1.5 = 11 89

In conclusion, the results of the trial show that:

1. Feeds exhibited typical characteristics of the

standard growers and in spite of some slight

differences all the parameters investigated are

with in the acceptable limits.

2. Daily feed consumption 2-5% was according to

the temperature ranges and recommended feeding

chats.

3. Feeds consumption, growth and feed conversion

ratios were similar or better than those obtained

at optimum temperatures; therefore, precise

relationships between these variables and water

temperature need further studies.

4. Feed provided lowest final weight also provided

the lowest feeding cost.
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