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GROWTH and feed utilization were studied in two experiments
on red fiilapia frv  (Sartherodon messambica, (2 and

Sarotherodon nilolica, ¢§ ). Tiapla fry averaging 15 and

70 mg were monoculured in glass agquarium jars (105 L} fox
9 weeks in experiments 1 and 2 Tespectively in ‘order to study
the effect of different profein sources (animal or plant
proteins) as compared with the comtrol diet containing fish
meal an growth and feed utilization by fishes. Three diets
were compared in each egperiment. Tn the 1si experiment
animal proteins (blood meal and meat meal) and in the 2nd
experiment plant proteln (gossypol free whele cottonseeds and
goybean seeds) compared with fish meal containing diets:

Fish density was 10 fish/aquarium and fed on 26, 15 and
16% of its wet body weight during ®--3, 4—6 and 78§ weeks
of feeding respectively, It was concluded that tilapia fry with
an initial weight of 15 mg or more imporved ability and
survive upon the artificial diets. The specific growth rates
(SGR% /day) of fishes were 642, 479 and 2.568% when fed on
fish mesl, meat meal and bleod meal diets #n the 1st experiment,
however, it was 5.40, 491 and 5.60% when fish fed on gossypol
free whole cottonseed, whole soybean amd fish meal diets in
the 2nd experiment, respectively. Tn hoth experiments, fish
meal cotajning diet was superior ‘to other protein sources In
improving growth performance of tilapia frv. Whole cotton
seed dief improved the SGR®/day hiowever, the moriality rate
was higher (48%) 'than the other fested proteins, thiz eonld
restrict its mge In formulation of the artificiar 'diets of tilapia
fry. Blood meal cotaining diet was poorly utilized than meat
meal, :

Feed utilization was significantly (P «~ 0.058) higher in
fish meal containing diet than meat and blood meal respectively.
The response of gossvpol free cottonseed diet was comparable

with fish meal dist, however, whole soybean diet decreased
feed utilizatiom.

Tt could be concluded that fish meal iz superior te other
tested protein sources In the artificial feeds for tHapla frv.

Fish, Tilopia, Protein Feed, Growth,
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Through fish cultural practices are in vogue over Egypt, the
matter of artificial feeding of fish to get enhanced production does
not appear to have received the attention it deserverse. The main
reasons for the omission of artificial feeding appear to be the feed
cost as well as lack of sufficient information on suitable supple-
mentary feeds for the varioug cultured fishes.

With recent initiation of intensive fish culture programes in
Egypt. it was felt necessary to develop a more suitable and balan-
ced diets for cultured the growing, fry, fingerlings and yearlings
fishes. :

Considerakle attention has recently been focussed on the seed
for rearing certain marine and fresh water fish larvae entirely on
artificial diets (Girin, 1979 and Bryant and Matty, 1981).

The present work is mainly concerned with eveloving artifi-
ctal diet with acceptable growth, surivival and feed utilization for
rearing red tilapia (Sarotherodon mossambica Q , and Sarotherodon
milotica @ ) through testing different proteins from animal and
plant sources.

Material and Methods

Two experiments were conducted in 105 litre glass jars with
equal quantities of tap water; this eliminated the possibility of
introducing extraneous food items. Fach jar wag stocked with
10 fry of red tilapia (hybrid of Sarotherodon nilotica, d with 8.
mossambica Q ) 21 and 3 days old afrer hatching in experiments
1 and 2 respectively).

Fish fry were reared for 9 weeks under controlled tempera-
ture (28°C), continous air supply and 12hrs .daily light period.
Water in each jar was partially replaced once in three days (one
third daily) with fresh tap water, after cleaning and removal of
accumulation of unused feed and excreta. Three treatments
(diets}) in each experiment with variable protein sources are pre-
sented intable (1). Fish meal! was usedin the control diet in each
experiment and hence, all the tested feeds were compared with the
‘control diet. Decorticated gossypol free whole cotlonseed (Baht-
eim 104) breed was obtained from Prof. Dr. A, ABD ELBARY
Professor of plant breeding, Agronomy Dept., Fac. Agric. Alex,

Bevpt, I Anim. Prod. 26, No. 2 (1986)
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TABLE 1 : Composition % of the tested diets,

bttt

Feed i Diet No :

ingredients 1 st Exp. 2nd Exp.

1 2 3 1 2 3
Blood meal L0 _— — —_ — —
Meai meal —_ 69.0 —_ — —_ —
Fish meal —_ — 48.0 — — 42.0
Whole cottonseeds* — —_ — 96.0 —_ —
Whole soybean seeds — — _— —_ 96.0 —
Yellow corn 275 29.5 50.5 2.5 2.5 985
Salt 0.5 0.5 0.5 o5 0.5 i3]
Vitamins and
minerals mixture*# 1.6 1.0 1. 10 1.0 1.0

Whole cottonseed of Bahieim 104 (Gossypol free breed).
**  As descriped by Omar 1984,

Univ. The wholeseeds of cotton and soybean were autoclaved for
15 min. and air dried before using in diet formulation. The gosay-
pol content in the decorticated whole cottonseed was 0.001%, and
0.003%, in free and hound gossypol respectively.

All ingredients were prepared by successive grinding through
a commercial feed grinder (1/16 mesh) without any additional
heat. Diets were mixed mechanically by horizontal mixture. The
powder was sieved through a fine mesh wire metting and kept in
air-tight plastic containers. Fish fry were fed four times daily.
six days per week. Sampling was carried out at weekly intervals
to determine the increase in body weight to facilitate adjustment
in the feeding regime. '

Fish were fed at the levels of 209, 159, and 0% of its wet
-body weights during the 6 — 3, ¢ — 6 and 7 — 9 weeks respec-
~tively, no attempt being made to determine the optimum require-
ments. Two replicates were used for each treatment.

Chemical analysis of the tested diets were carried according
to the methods of the AQAC (1985).

The average feed conversion for each fish was calculated as
the ratio of the average amount of feed given/fish to the average

Egypt. J. Anim. Prod. 26. No. 2 (1986)
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of weight gained/fish, Average weight gain, mortality rate, and
feed,/gain ratio for each of the treatments were estimated.

The correlation between growth performance and feed utili-
zation in the obtained results were estimated according to Snede-

cor and Cochran (1967).

Results and Piscussion

Results in Fable (2) shows the chemical analysis (9,) of the
tested diets used in 1st and 2md experiments. Growth performan-
ce, mortality rate 9 and feed utilization data and growth curves
of fish in experiment 1 were showed in Table (3) and Fig. 1 res-
pectively. It can be seen that the diet conitained fish meal inecreas-
ed significantly (P -<<0.05) the specific growth rate {(SGRY,/day}
and improved feed utilization (Feed/gain ratio) than that of meat
meal or blood meal containing diets. Meat meal containing diet
Letter utilized than blood meal. The differences between the three
tested sources of protein on the growth performance and feed uti-
lizafion were significantly different at the 0.05 probability level.
Fish fry fed on fish meal containing diet gained 2 and 12 times
more than when fed on meat or blood meal diets respectively. The
values of the SGRY,/day were 6.42, 4.79 and 2.56%,;/day for fish
fed on fish meal meat meal and blood meal containing diets res-
pectively,. No mortalities were ohserved in the group received
meat meal, however, 109, mortality rate was observed in groups
fed on fish meal or blood meal contaiing diets. The values of feed
conversion (Feed/gain ratio) were 1.64, 2.32 and 4.59 for fish

TABLE 2 : Chemical analysis (%) of the fested diet.

e —————— -

Diet No : . o

Exp 1 Exp 2
1 2 3 1 2 3

Dry matter 9395 925 8003 8748 9267 5098
%, on DM basis : - ) )
Ash 2035 1620 899 855 1135  9.00
Crude protein 3545 3536 9555 3554 3345 85.00
Crude fiber 2.60 3.10 160 3.80 475 1.31
Fat 336  0.60 270 2185 19035 280
Nitrogen free extract. 38,24 35.65 51.16 32.26 31.40 53.89

Egypt. J. Anim. Preod. 26. No, 2 (1986)
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Fig. {1} : Effect of protein source in the diet on body weight of tilapla fry.
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ATBLE 3 : Effect of animal protein sources on growth performatice, mortality

Treatment
Average weight {mg/fish)
Initial Final Gain
Tish meal 50 2850, 2800a
Meat meal ELU 1430b ] 13801

Blood meal 60 300c 240¢

e -
e — rre—

& b and ¢ : Significant at P < 0.05),

meal, meat meal, and blood meal containing diets respectively. The
differences between the tested diets were significant (P<0.05).

With th rising cost of the fish meal protein in the diets, rese-
archers searching for a fish which can utilize other cheeper pro-
tein sources. The unique value of feeds of animal origin in up-
grading the nutritional qualities of diets for monogastric animals
is well recognised (Gohl, 1975). In diets based on plant products
it is often difficult to avoid a deficiency in essential amino acids
and some vitamins. Feeds of animal origin can supply these aminoc
acids and vitamins and or this reason animal products, even used
in small amounts, can vastly improve the nutritional value of
the entire diet (Jauncey and Ross, 1982). Fish meal remaing as
an important but expensive ingredient in most fish diets, It is
especially rich in essential amino acids (lysine and methionine)
and minerals, and is highly digestible for fish (FAO, 1983). On
the other hand, meat meal is frequently used as an animal protein
source in compound fish feed manufacture, although its feed value
is generally considered inferjor to that of fish meal (Fowler and
Banks, 1976).

Growth performance, mortality rate ¢, and feed utilization
data for the Znd experiment are presented in Table (4) and
growth curves data in ¥Fig. (2). The results showed that fish meal
was significantly (P <C0.05) higher than the whole cottonseed or
whole soybean seed diet in body weight gain SGRY,/day, feed
utilization (Table 4). Whole cottonseed diet was better utilized
by tilapia fry than whole soybean containing deit. However, the
higher mortality rate with cottonseed diet {(48%;) as compared to

Egypl. J. Anim. Prod. 26. No. 2 (1986)



STUDIES ON TILAPIA FEEDING II — EFFECT OF DIFFERENT 177

rate and feed utilization by tilapiz fry.

it e

Specific
growth rate Mortadity Feed iniake Feed/gain
% /dry rate % mg/fish
6.42a 10 4586a, 1.84c
4.79b 0.0 3155b 2.32b
2.56¢ 10 1108¢ 4.5%a

(30%) in soybean diet, the higher mortality rates will be the

more limiting factor in using cottonseed in formulation of fish fry
diets.

Many species of tilapia become strictly phytophagous after
reaching a certain size (Spetoru and Zorn. 1976). However, it re-
maing to be explored in detail to what extent vegetable protein
affects fish growth while compared to animal dietary protein. In
general one plant protein can on ifs own be a complete substitute
for fish meal in tilapia diets as most are deficient in at least one
essential amine acid. Whole soybean or cotton seeds contains
about 35% protein and 189, fat. Fat can be used by a feed for-
mulator to add appreciable amount of essential fatty acidstoa diet,
and canalso be used as a source of protein sparing energy (Brandt,
1979). Soybean protein containg all of the essential amino acids and
compared with other plant protein sources, its lysine content is
high However, its levels of cystine and methionine are sub-opti-
mal, methionine being the chief limiting amino acid (Jauncey
and Ross, 1982). Also it is a very poor source of the B vitamins
and some minerals are preseni only in small quantities, necessitat-
ing their provision as supplement. Therefore in the present study
it wag tried to use the whole soybean seeds or cottonseed after
heat treatment and supplementation with minerals and vita-
mines as a complete diet for feeding fish fry. The obtained results
was good with whole soybean. On the other hand, protein of whole
cotton gseed is of good quality but it hag the common disadvantage
of oiiseed residues of having low content of cystine, methionine
Iygine. - The tested cottonseeds obtained from a cotton plant breed
(Bahteim 104) which contain a low levels of gossypol. Gossypol

Egypt. J. Anim. Prod. 26. No. 2 (1986)



178 : _ o EGLAL OMAR

TABLE 4 : Effect of plant protein sources as compared with fish meal containing

Average Liveweight

Initial Finial Gain
(mg) (mg (mg)
Whole caitonseed 15 450a 435a
Whole soybean ) 15 830 315b
I'ish meal 15 510a 495a

a, b and ¢ : significant at P 7 605

TABLE 5 : Effect of period of feeding on different protein sources on growth

Treaiment Protein
Level % 0—23

SGR % /day Feed/gain

1 st experiment

I'ish meal 33.55 8.530 1.39¢
Meat meal 33.36 .16 2.49h
Bliod meal 3545 3:50c 3.897a

2 nd experiment

Fish meal 33.20 727 3.60a
Whele cotionseed 33.54 +.67h 2.88h
Whole soybean meal 33.45 5200 2.20¢
Mean &+ SD 5.89 296"

182 b 94

4, b and c : Significant at P« 0.05,

haz an inhibitory effect on digestive enzymes and contain a bio-
logical anti-oxidant which diminishes appetite and causes consti-
pation in.a wide range of animals. Jackson (Personal commuy-
onication) has suggested that gossypol does not seriously affect
growth rates of tilapia in the ghort term but its long term effects
are ag yet unknow Jauncey and Ross, 1982). In trout it certa-
inley has some lorig term toxic effects, particularly on the kidney
(Herman, 1970). Therefore, the using of whole cottonseed as a
complete feed for tilapia fry in the present study is not advisable.
However, Dixon (1981) and JaJckson et al. (1982) indicated that
Egypt. J. Anim. Prod. 26. No. 2 -(1086)
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“diets on growth and utilization by tilapia fry.

Specific Morlality Feed intake Feed/gain
growlh rate rate % (mg) ratio
SGRY /day

5.40a 48 Gii6a 1.53b
4.91h 3 338b 1.71a
5.60a L] Tiia i44b

!

performance and feed ufilization of tilapis fry.

Period of feeding (vreeks)

43 "
TSGR %7day " Fecd/gain SGR % /day Feed/gain
6.19a 1.55h 4592 L71h
5.32b 1.97b 285D 2335
3.11c : 3.48a 106 T40g
B.935 1.48b 5.89 1.26
5.780 . 1.85h 5.8 1838
4.04c 2,700 5.45 1.38°
523 317 475 2.57
L1.42 Z0.77 £1.91 %14

conttonseed meal is a bromising source of protein in tilapia diets,
even at the 1009, level of inclusion,

‘Table (3) show the effect of time of feeding on growth per-
formance and feed utilization in the ist and 2nd experiments. The
SGR%/day was higher in the firgt three weeks of feeding than
other {imes after feeding (4-6 and 7-9 weeks respectively), The
forgoing date indicate that ilapia fry better utilized fish meal in
ihe 18t than the 2nd experiments and the differences between the
results in the two experiments could be attributed to the initial
liveweight of fish, The present results are similar to the resulis

Egypk. J. Anim. Prod. 28. No, 2 (198
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Fig. (2) : Effect of plant proteln sources on body welght of tlllapia fry aa
t!umpared with fish meal,
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obtained by Oberst et al, (1983). The low protein content in
the diet of tilapia fry could help in reduce the cost of feed formu-
lation. '

The relation between the SGRY, / day and feed conversion
(Feed/gain ratio) were estimated and the following equation was
ohtained :

Y = 5246 — 0610 X (R = 0.714%
where Y = Feed/gain ratio and
X = growth rate (SGR 9, / day).

The obtained equation is useful for estimating the feed utili-
zation of the tested diets or natural feeds from the growth criteria
Thr. coefficient of determination for this equation is 0.5111.

It could be concluded from the present study that fish meal
&s a protein source in the diets of tilapia fry is superior to other
iested proteins, however, the utilizlation of the cheeper sources
from meat meal or whole soybean seeds are promising and need
further investigations. On the other hand blood meal is not a
good source of protein in feeding tilapia fry. Whole cotton seed
in & complete diet for tilapia fry is potential, however,, more re-
search work still needed in order to avoid its toxic effects,
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