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Studies on tiiapia feeding : —
1 — Effect of different levels of feeding on growth
performance and feed utilization.

Fglal Omar
Dept. Anim. and Fish Prod., Helwan Univ., Alexandria,
Egypr.

TILAPIA zillll fingerlings (2g/fish) were assigned to feeding
experiment in 12 glass quarium jars for 10 weeks in order to
study the effect of different levels of feeding (0, 2, 4, 6, 8, and
0% of fresh bedy weight) on growth performance and feed
utilization by fishes, The fish received its diet in a pelieted
form three times daily and 6 days a week, the amount of feed
were readjusted weekly based on weight of Fishes in each
Jar.

The results showed thal increasing, the level of feeding,
significantly (P <70.01) inereased body weight gain and the
specific growth weight (SGR % day). Feed utilization greatly
improved by increasing the feeding level from 2 (o 4% of the
fresh weight of fishes. However there were no differences
between 4 and 6% feeding level, feeding of fish on 6% level
resulted in a significant (P.c0.01) decrease in feed utilization.
Therefore, it could be suggested that optimum feeding Jevel
of F. zllli under the present esperimental condition ranged
between 4 1o 6% of its fresh body weight.
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Tilapia zillii, is an herbivorous: species helonging to the family
Cichlidae and originates from Africa (Fryer and Iles, 1972). Til-
apia has been cultured in Africa since 2500 years ago (Ghittine,
1972), because of easiness in culture, high growth rate, and rapid

production. Now the fish has been distributed all over the tropi-
cal and subtropical countries,

For an economical and intensive fish culture the knowledge
on nutritional requirements of T. zillii is indispewled. In spite of
the wide distribution in the world, the information of nutritional
requirements is limited (Bardach ef al., 1972).

The relationship between rate of feeding and rate of conver-
sion is very important in fish culture. If fish are fed at too high
rate, much food is wasted, and, even though may be excellert- the
cost of production is excessive. Further, in some cases uneaten
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food decaying in water may be detrimental to fish growth. If feed-
ing rate is too low, appreaching the rate required for maintenance,
growth is very slow, and the rate of conversion very high. In
this case the amount of food is low largely wasted, and resuit-
ed in no growth. The present study was carried out to investiga-
te the effect of different levels of feeding on the growth perfor-
mance, nutrient retention and feed utilization of T. zllii fed on
a pelleted diet.

Material and Methods

The experiment was conducted in 1035 litre glass jars with
equal quantities of tap water; this eliminated the possibility of
introducing extraneous food items.

The experiment consisted of six treatments (levels of feed-

ing (0, 2, 4, 6, 8 and 109, from the wet body weight of fishes) on
a pelleted feed contain 309 crude protein as shown in Table (1).

TABLE 1 ; Composition % of the tested diet,

e —

Ingredients @
Fish meal 98.6
Yellow corn 600
Sait 05
Vitamins and mineralsmixture 1.0

= e e e e ————

*  'The chemical composition 'of the tested diet was : DM, 91.536% and % on
DM basis : Ash, 882%,; CP, 20.95%; CF, 1.51%; EE, 1.83% and NFE, 57.87%.

Two duplicates were made for each treatment. The treat-
ments were assigned to the experimental units completely at ran-
dom. Each jar stocked with 10 T, zillii fingerlings with an aver-
age weight of 2g fish,

PFish in each jar received the pelleted diet three times daily,
six days per week, the amounts of feed were readjusted weekly
hased on weight of the fishes in each jar.
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Water in all the jars was partially replaced once in three days
with fresh tap watler affer cleaning and removal of accumulated
unused feed and execreia. KEach jar was supplied with compres-
sed air and the temperature of the aquarium water is thermosta-
tically regulatec and fixed at 28.0°C by using electric heaters.

Growth and survival in individual jars were taken as criteria
for deciding the effect of different levels of feeding on growth
performance of fishes, While the feed/gain ratio, protein and
energy utilization were selected as criteria for nutritional utiliz-
ation ag described by Omar (1984).

Fish samples were taken at the beginning and at the end
of the experiment. The sampleg were pulverized and homogenis-
ed with Ultra Turrax. The homogenised samples were dried at
60°C for 48hr. :

Chemical ansalysis of feed and fish samples were carried out
according to the methods described by Naumann and Sassler
(1976).

Statistical analysis of the experimental results were conduct-
ed according to Snedecor and Cochran (1967).

Results and Discussion

Tilapia zillii showed a good appetite for the pelleted diet dur-
ing the experimental period.

Results in Table (2) shows the growth performance of T,
zillii fed on differeni levels of feeding on the experimental diet.
Fasting fishes (without feeding) resulted in a mortality rates of 10,
23, 65, 70 and 1009, during 3rd, 4rd, 5th and Tth weeks after
feeding respectively, However, there were no mortalities observ-
ed in the other groups received any amount of feeds.

Increasing the level of feeding, significantly (P<0.01) in-
creased weight gain and specific growth rate (SGRY;/day) of
fishes. 1t is well known that the amount of diet, fed to fish is a
fundemental consideration. Too little feed, results in poor growth
‘since most of the feed may he used for body maintenance (NRC,
1977},
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I‘.I'ABLE 2 : Growth performance® of T. zillii fed on different levels of feeding
on the experimental diet.

Feeding level Body weight
(% WBWH) (8/group***) Gain SGR
Initial Final (g/group) %

Qs 20.27 e —_— —_—
4 035

9 18.70 21.88 213 .14
& 129 £ 158 & 30 + 001

4 20.33 42,87 22.54 108
& 078 & 183 + 2.61 % 0.18

3 20.00 60.05 40.06 156
&£ 0.30 e 380 £ 852 £ 607

8 19,06 T4.82 35.77 195
& 0.97 =k 540 & 44 £ 03

10 19.29 85.97 66.68 213

&= 107 &L 6.30 + 545 £ 05

P R

*  Each value was an average of two duplicates for each treatment.
» Y%wel body weight,
k4% Tach group ceontain 10 fishes

#¥#* Not completed because fish died in the period between the 3rd and T7th
weeks after feeding,

The present resuits showed that the growth of T. zillii have
been shown to be limitable by the availability of the diet. At 209,
feeding level the SGRY,/day was very low (0.14%) and its value
greatly increased (1.59;) by increasing the feeding level (6%,) re-
sulted in more growth (SGR 1.569,/day).

Higher growth rates in most of cases recorded in fish greatly
affected by the ration level. However, 1. zillii in the present ex-
periment has shown some reduction in growth rate at the maxi-
mum ration (10%). A similar results were observed on common
carp (Cyprinus carpie) by Omar (1984),

. Results in Table (3) showed the chemical composition of
the wet body weights (WBWY,) of T. zillii fed on different le-
vels of feeding on the experimental diet for 70 days. Fasting
fishes as compared to the initial resulted in increasing DM, ER
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and Ash. however CP was decreased. Increasing the level of
feeding increased DM and EE, however, ash and protein contents
were decreased.

TABLE 3 : Chemical composition of 'F. Zilth fed on different levels of feeding
on the experimental diet for 70 days.

Level of feeding

(9% WBW) Dry matter %on. DM Basis

% cp EE Ash
At the Start 1.5 57.86 16.66 22,81
At the end :
o 21.08 50.36 19.79 3108
2 25.01 58.58 2047 22.58
4 2648 58.50 23.08 18.60
] 30.16 56.88 25.73 16.71
8 29.85 52.91 20.85 18.87
16 3126 5706 2597 1697
wm

*  Each value was an average of two duplicates for each treatment.
% Wet body weight, ’

Quantitativly, growth is an accumulation of a large amount of
fat, a moderate amount of protein, a small amount of minerals
and considerably large amount of water (Huisman, ef al., 1979).
Figure (1) show the effect or different feeding levels on the gain
of nutrients tilapia. The results showed crude protein gain was
higher than fat at any feeding level. A similar results were obtai-
ned by Omar (1984) on common carp. Increasing the level of feed-

ing from 2to 49, of the fresh body weight resulted in a significant
(P <0.01) improve in feed/gain ratio and significant (P <0.01)
increase in protein effeciency ratio (PER) and protein productive
value ( PPV 9, ) and energy utilization ( energy retention 9, ).
However, the differences were not significant when fish were fed
on 4% and 6% levels (except energy utilization was significantly
higher on 6% level than 49%). The higher feeding levels (8 and
10%) decreased the feed utilization, PER, PPVY, and energy uti-
lization %, than feeding on 69, level.

Egypt. J. Anim. Prod. 26. No, 2 (1986) .-
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Fig. (1) : Effect of level of feeding on gain of nuirienis in Tilapia zilHi
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The present results shows that T. zillii fed on 4 and 69, levels
of feeding utilize the feed more effeciently than fishes fed on the
higher levels. (8 and 109,). The major factors must be tzken into
account for establishing the feeding level for fish as the following:

a) requirement for maintenance,
b) requirement for grohth.

¢) utilization of food for both these purposes. (Hepher
et al., 1983).

The results clearly showed that most of the feed nutrients
are going to cover the maintenance requirement when fishes were
fed on 2% of its fresh body weight. The higher feeding level up
89 resulted in a higher protein and energy utilization.

Energy retention (Fig. 1), linearly increased by increasing
the feeding level from 2 to 109, however, energy utilization
(Table 4) was significantly decreased with the feeding levels (mare
than 8%). A similar results were observed by Huisman (1974
and 1976} and Omar (1884) on common carp. This case serves to

2 R A o Tl - |
TABLE 4 : Effect of different levels of feeding on feed utilization® by T, zillil.
Feeding level Feed intake NN i il
{ B WBIWY ) #hs g DM/ Feed/gain protein Utilization " Energy
group®*s ratio PRE PPVY Utilization%
e 0.0 e — —— —
2 24,43 1152 0.31 15.35 13.84
+ 170 - 081 & 02 + 245 £ 185
4 75.68 3.37 1.04 20.35 16.01
- 3.22 & 25 £ 0.08 + 047 4 0388
B 136.4 41 102 2043 10.04
+ 6.82 &= .18 2k 0.04 + 0:65 4 0.54
8 210.08 3.78 092 15.76 16.45
; +10.81 R | & 0.03 + 061 L 054
10 32648 491 07 13.89 13.23
+26.20 -k 16 £ 02 & 052 + 45

* TFach value wak an average «of two duplicates for each treaiment,
B We body weight
#*#% Tach group contain ten fishes.

#xé® Not completed becanse fish died in the perlod between the 3rd and Tth
weeks after feeding.
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illusirate an extreme of the general «glutton effect» of high
rations, in which effeciency of feed utilization is ~decidedly less
tha at submaximal point defining the optimum ration.

From the obtained results it could be concluded that the opti-
mum feeding level of 1. zillii under the present condition ranged
belween 4 to 69 of its fresh body weight.
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