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level of 25% and 50% of the soy protein. Using these test diets, growth and feed

=

performances and digestibility trials were tested on the experimental fish (Nile ulap:a}_

/_— Generally the apparent protein digestibility (APD) values for all tested diets by
Tilapia nilotica were high. Apparent protein digestibility coeflicient of the control diet
(91.42%) was significantly higher (P<0.01) than that of all other tested diets. The
sunflower diet had better protein digestibility (87.46%) than that of the cottonseed
diet (85.77%). Both the linseed diet and the rapeseed diet had also good protein
digestibility  coefficients, with an average of 87.09% and 86.88% respectively.
Increasing the level of partial replacement of the sunflower, cottonseed and linseed
protein resulted in a minor decrease in protein digestibility (less than 1.6%). The high
protein digestibility for all test diets obtained in the present study indicates that protein
digestibility was not limited by protein source.

7 — The best growth response was achieved with the rapeseed (25%) and the
control diets, which was significantly (P<0.01) higher than values obtained for fish fed
the sunflower, cottonseed and linseed diets. The sunflower diet had slightly better
growth performance than the cottonseed diet. Growth performance expressed as
body values obtained for fish fed on linseed diets were significantly (P<0.01) poorer
than values obtained for fish fed on all other diets. Increasing the level of linseed

incorporation in the formulated diet resulted in a drastic decrease in body gain.

77

_'l,?'-ﬂ.«:., ICA?(_&_‘__.__-:_'._,\_J-\-H\,-{;_ wernr  Lpnghan _{I_, M 'Ir |g {L f:}_ . s i '“{'];{ vl [: Ao U—‘-L“‘.
¢ LL\:":-HJB Ke |'£I"'." . L:L wis  Corn il E. ':3 _ L'E ffm— &{C\&t f{r{ﬁ f
(s padtes. Anes o forgrioscpt 4 Hiks Tl

e SUMMARY AND COI\CLUSIéN
_._'} Lo
The experiment were based on the partial replacement of soy protein by plant
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proteins from the rapeseed, sunflower, cottonseed and linseed meals at areplacement
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7 Fish fed the control soybean diet showed the best rgmwth rate (11%) similar to
2 GO

fish fed with the rapeseed diet (11.5%). The results of the fish growth-seem to prove
that the linseed meal can not be considered as satisfactory protein source for juvenila
Tilapia_nilotica. Fish fed sunflower diet showed a slightly higher rate of growth (9.96-
10.59%) than fish fed cottonseed diet (9.55-9.62%). Increasing the level of both
sunflower and cottonseed protein in the formulated diets, resulted in a decrease in
growth rate by & marginal valiie.

14 — Fish fed the control diet showed the best feed conversion ratio (2.66:1), and
was nearly ilientical. to that of the rapeseed diet (25%). In the present study, fish fed
experimental diets containing sunflower (25%), sunflower (50%), cottonseed (25%)
and cottonseed (50%) produced almost the same feed conversion ratio which ranged
from 3.01-3.25:1. The control and the rapeseed diets had the best FCR compared to
all experimental diets. The linseed diet yielded the poorest feed conversion ratio
compared to all test diets. According to the feed conversion ratio, the soy protein and
the rapeseed protein (25%) seemed to be better protein sources compared to all other
sources of plant proteins, however, the improvement in FCR (2.66) of those two

protein sources was only 16% higher than that of sunflower and cottonseed diets.

%I..-rezwltg,ﬁgﬁedﬁat it is possible to incorporate large amounts of the

sunflower and cottonseed protein (Up to 50%) as partial replacement to soy protein in
diets for growing fish without a high deterioration in FCR. The findings of this study

suggest that the quality of protein in rapeseed is excellent for Tilapia nilotica at the

25% inculsion level.
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4 In spite of equal protein levels in all experimental diets, the quality of different
protien sources varied significantly. Nile tilapia fed the control and rapeseed (25%)
diets had significantly high protein efficiency ratio (PER), of 1.26, than fish fed the
sunflower (1.09-1.15) and the cottonseed (1.10-1.11) diets. The poorest protein
efficiency ratio was obtained by fish fed the linseed diets (0.58-0.85). Increasing the
level of linseed inclusion in the diet yielded the lowest PER value (0.58) in comparison
to all other sources of plant protein.

é',f— Although juvenile tilapia fed soy and rapeseed (25%) diets showed a similar
PER of 1.26, the PPV value of the rapeseed diet (23.0) was statistically higher than
that of the control diet (21.83). Increasing the level of sunflower or cottonseed
protein in the test diets resulted in a slight decrease in the PPV value. The protein
productive value for the linseed (25%) and the linseed (50%) diets average 13.69 and

9.65 respectively.

g7 B8 The rapeseed (25%) and the control diets were different in the energy
retention value. The rapeseed diet (25%) had the best ERV value (17.26) statistically
higher than that obtained by fish fed on the control diet (15.41) (P<0.01). The
sunflower diet had a better ERV (15.30-15.57) than that of the cottonseed diets
(12.52-13.22). This leads to the conclusion that the energy retention value for the
sunflower and the soybean diets was better than that of the cottonseed diets. The

’t : v
energy retension value was poorest for the linseed diets, decreasing from 9.55 at 25%

to 6.92 at 50%.
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£ < The protein content of fish fed the control, sunflower (25%), cottonseed
(25%) and rapeseed (25%) diets was statistically similar and ranged 17.41-18.32%.
Increasing the level of sunflower and cottonseed protein in the formulated diet
resulted in a slight decrease in the protein content of fish muscles (Less than 1%). The
fish fed the linseed diet had relatively a low protein content (16.28-17.0%) compared
to those groups fed all other diets. Fat content of fish fed the rapeseed diet (25%)
was higher (5.07%) compared to fish fed all other diets.

g The energetic content of fish flesh showed the highest content in muscles of
fish fed rapeé;éégi‘diet (25%), approximately 1.53 Kcal/g. The sunflower diet (25%)

raaf g g
showed the next highest energetic value (1.42 Kcal/g) in fish muscles. Tilapia fed the

conirol and the sunflower (50%)diets had the same energetic value fish muscles (1.34

Kcal/g) which was superior to the results of the linseed treatment.

The results of this study showed that there are good possibilities of partial
substitution of soybean protein with protein contained in the sunflower and
cottonseed meal in feed mixtures for Tilapia nilotica, up to 50% of the soy protein,

without adversely affecting growth performance or protein utilization.

All nutrient utilization parameters (PER, PPV, ERV, FCR) revealed that fish
fed diets containing the control or the rapeseed diets (25%) performed significantly
(P<0.01) better than those fed the sunflower (25, 50%) or the cottonseed (25, 50%)
diets. The sunflower diets were utilized efficiently than the cottonseed diets, however,
the difference between these two sources of protein in protein utilization was small.
The decrease in protein efficiency of the linseed diets could be accounted for by the

high presence of anti-nutritional factors than that of all other tested plant protein
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sources. In this study, it has been established that the linseed protein was inferior in s

= &5
- . v 1L o
nutritional quality to all tested plant prcntems.LTo reduce production costs, the ; @ }{J/J“

replacement of expensive soy protein with less expensive rapeseed, sunflower and
cottonseed proteins is recommended, as long as satisfactory growth and feed

efficiency can be maintained. /

/6 — The cost of feed for producing one kilogram of fish vaned according to the
experimental diet. The rapeseed diet (25%) was the most efficient diet in terms of
economical analysis. Feed costs averaged 2.752 LE/Kg fish followed by the control
diet which averaged 3.225 LE/Kg fish. The sunflower diets was superior to the
cottonseed diets in terms of economically efficiency The feed costs for producing one
kilogram of fish averaged 3.27 and 3.311 LE/Kg fish for the sunflower diet (25%) and
(50%) respectivelyj‘\;’t{iﬁhat of the cottonseed diet (25%) and (50%) was 3.338 and
3.689 LE/Kg res]::ctivd}r. The linseed diet (50%) was the most expensive in terms of

feed costs per kilogram of fish (6.088 LE/Kg).

- When Nile tilapia were fed on all experimental diets at a feeding level
equivalent to 5% of body weight daily, the feed conversion ratio deteriorated to a
value of 4.78 -7.06:1 with an overall value of 5.2:1. The overall feed and growth

performances of the experiment at the 5% feeding level was not economical due to

over-feeding and wastage of food.
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