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Abstract

The effect of protein levels (15, 25 and 35% protein) on
spawning performance of Nile tilapia (Oreochromis niloticus) were
investigated in outdoor tanks. Spawning was monitored; the data
on egg characteristics (fecundity and egg size) were recorded.

The results indicated that increasing the protein level fed from
15% to 35% increased significantly the body weight and fecundity
of O. niloticus females. On the other hand, supply of inadequate
protein (15% protein level) resulted in prolonged intervals between
spawning. Means of egg diameter between and within treatment
were not significantly different. The present study shows the
important of high-protein diet in enhancing reproductive
performance of Nile tilapia. Also, these findings give fish farmers
an option in the management of feeding of Nile tilapia brood stock.

Based on our results, we suggest that a minimum of 35%
protein be included in the diet female Nile tilapia brood stock
Key Words: Nile tilapia, protein level, tank culture, spawning
performance.

INTRODUCTION

Among all cultured tilapia species, Nile tilapia (Oreochromis niloticus) has emerged
as the single most important species. The attributes which make Nile tilapia so suitable
for fish farming are its general hardiness, ease of breeding, rapid growth rate, ability
to convert efficiently organic wastes into high quality protein and good taste (Yi et a/,
1996) and resistance to environmental stress.

Reproducing output is maintained at the expense of somatic growth. However
supply of inadequate protein for long periods results in slow ovarian recrudescence
(Gunasekera and Lam, 1997), prolonged intervals between spawning (Gunasekera et
al, 1996) and a complete halt to reproduction. Brood fish should, therefore, be
provided with optimum levels of protein in the diet from a young age up to the egg
producing stage

In a study carried out by (Gunasekera et al., 1995), Nile tilapia fed a low protein diet
(17%) did not show oocyte maturation, and females fed 25% protein diet showed
slow oocyte growth, where as females fed > 32% protein level had early oocyte
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growth and maturation. The 20% dietary protein displayed lowest protein content in
both ovaries and muscle of female swordtail brood stock (Alexander, 2004)

Fecundity is very flexible in tilapia fish. It is responsive to food availability and time.
It is the biological item concerned with estimating and counting the more advanced
groups of eggs depending on the fact that these groups are only spawned in the
spawning season (Asem, 1992). '

Wee and Tuan ( 1988) found that , the absolute and relative fecundities of O.
niloticus were found to be significantly higher in the fish fed on medium dietary
protein levels (27.6 and 35%) than those fed on the higher protein levels (42.6 and
50.1 %). Brood stock nutrition is still poorly understood due difficulties in conducting
studies involving proper feeding and reproduction of brood stock. The current study
was design to investigate the effects of dietary of protein level on reproductive
performance of Nile tilapia.

; MATERIALS AND METHODS

Diets

Three isocaloric diets (T1, T2 and T3) containing three protein levels 15, 25 and 35%
were formulated utilizing fish meal and soybean meal as protein sources (Table 1).
Proximate analysis of diets was conducted according to AOAC (2000) for verification of
nutrient levels. The pellets were stored at — 20°C until used.

Fish

The female and male of O. niloticus used in this experiment were obtained from Fish
Research Center, Suez Canal Univ. form the same brood stock. Fish were fed a
commercial diet until they were sexually mature.

A total number of inserted 144 females of O. niloticus were distributed randomly
into nine tanks (300 liters), each stocked with 16 individuals (each 70 gm, body
weight) and fed with one of 15, 25 and 35% protein diet to each tank (3 replicate in
each treatment). All females were tagged with plastic number in selected into dorsal
fin. After 2 months of feeding and at least five spawning, 10 female from each dietary
protein level were randomly assigned to new tank. One female and one male were
kept in each tank and they were kept separated by a partition frame across each tank
in order to avoid male aggression outside the mating period. It will know that O.
niloticus females usually continue their spawning cycle even in the absence of a male.
The males were introduced into the tanks to ensure success of spawning cycle (one
male to 3 female).

The fish in each tank were fed twice daily at rate 2% of body weight (two
times/day). The females were observed 4 times daily to check whether they had
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spawned. Spawning was recorded when actual spawning was observed, or when eggs
were seen in the mouth of the brooder. Eggs were removed from brooder’s becalm
cavity not later than 1 h after spawning and the number of eggs in each spawn
determined and the brooder’s body weight was recorded. This spawns were used for
determination of all the parameters studied. However, those spawns resulting from
the non-observation period cap (proximately between 2.00 and 06 .00 h) were used
for fecundity estimation only.

The spawning intervals for each female were recorded and the 1** spawning
intervals was considered as a number of days between 1% and 2" spawning after
females were transferred into individual tanks. Four spawning, hence four spawning
intervals, were monitored for each treatment.

The data on egg characteristics, viz. fecundity egg size (diameters) were collected
from the first 4 spawning only.
Females were transferred back to the same tank and observation data collections
were repeated for another four spawning.
The experiment was lasted for 8 month with regular and careful observation (from
March 2005 to November 2005).
Statistical Analysis:

All data were analyzed by analysis of variance and Duncan’s multiple range tests
using SAS program (1996).

RESULTS AND DISCUSSION

Mean spawning interval for four consecuti.ve spawning in O. niloticus fed diets
containing three protein levels are presented in Table 2. The averages of spawning
interval for four consecutive spawning were 22.5; 28.4; 44.3 and 44.2 for treatment
one (15% protein level) and 20.2; 20.7; 20.2 and 21.3 for treatment two (25%
protein level) and 21.3; 19.6; 19.8 and 20.8 for treatment three (35% protein)
respectively. These results indicate that, mean spawning interval decreased with
increasing of protein level. The differences between the means were significant Table
2. These results are in accordance with those obtained by Gunaskera et al., (1996)
and Abee et al,, (1990) who found that supply of inadequate protein for long period's
results in prolonged intervals between spawning.

Mean of body weight for four spawning of O. niloticus females fed three protein
levels are presented in Table 3. The averages of body weight for four consecutive
spawning were 70.3; 72.2; 70.3 and 75.2 g. for treatment one (15% protein level)
and 75.4; 90.5; 100.3 and 100.2 g for treatment two (25% protein level) and 96.3;
100.2; 120.4 and 135.2 g. for treatment three (35% protein level), respectively. These
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results indicate that, mean of body weight increased gradually with each increasing of
protein level. The differences between the means were significant (Table 3). These
results are agreement with these obtained by Abella ef af, 1990 , and Gunaskera et al
., 1995 who reported that Nile tilapia attained puberty and oocyte maturation earlier
when fed higher levels of dietary protein and concluded that this was due to the effect
of diet on fish growth. Moreover, the group of fish fed a low protein diet (15%) did
not show good maturation, this indicates limited or insufficient protein for
maintenance and oocyte development. In tilapia total weight increase with higher
protein level. Larger female have also been reported to display higher success in
spawning rates which is in agreement with El-Sayed et al. (2003). Also, Ahmed (2006)
reported that female and male Nile tilapia average weight 300g each is better weight
for reproductive traits

Mean of egg diameter for four spawning of O. niloticus females fed three protein
levels are presented in Table 3. The averages of egg diameter for four consecutive
spawning were 2.25 ; 2.26 ; 2.30 and 2.35 mm for treatment one ( 15% protein level
) and 2.37 ; 2.25 ; 2.30 and 2.36 mm for treatment two ( 25% protein level ) and
2.39 ; 2.33 ; 2.40 and 2.36 for treatment three ( 35% protein level ), respectively
These results indicate that means of egg diameter between and within treatment
were not significantly different ( P< 0.05). In this Connection Watanab, (1985),
kjorsvik et al (1990) and Bhujel, (2000) reported that feed quality, protein quality,
lipid composition and vitamins have an effect on egg and larval viability.

Means of fecundity at four consecutive spawning of O. niloticus females fed three
protein levels are presented in Table 4. The averages of fecundity for four consecutive
spawning were 330 ; 320 ; 320 and 316 for treatment one (15% protein level) and
390 ; 440 ; 480 and 480 for treatment two ( 25% protein level) and 440 ; 520 ; 520
and 630 for treatment three (35% protein level), respectively. These results indicate
that, means of fecundity increased gradually with each increasing of protein level .The
differences between the means were significant (Table 4).

Mean s of number of eggs per g body weight ( relative fecundity ) are presented in
Table (4) .The number of eggs for four consecutive spawning were 4.5 ; 4.3 ; 4.4 and
3.8 for treatment one ( 15% protein level ) and 4.7 ; 4.8 ; 4.6 and 4.3 for treatment
two ( 25% protein level ) and 4.9 ; 5.2 ; 4.2 and 4.6 for treatment three ( 35%
protein level ) , respectively . These results indicate that means of number of eggs per
g. body weight were not significantly different (p<0.05). These results are partly
agreement with those obtained by Bhujel, (2000) and Wee and Tuan ( 1988) who
found that, the absolute and relative fecundities of O. niloticus were found to be
significantly higher in the fish fed on medium dietary protein levels ( 27.6 and 35% )
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than those fed qn the higher protein levels ( 42.6 and 50.1%) also Rana( 1988),
reported that, absolute fecundity is related to body weight , while De Silva ( 1986)
found that absolute fecundity is related to body length .Also Estay et a/., (1997) and
Alexander et al.,(2004) reported that , the relative fecundity decreased with
increasing of female body weight.

Table 1. Composition and proximate analysis of experimental diets.

Dietary Protein level (% )

Ingredients

15 25 35
Fish meal (70 %) 3 4 5
Soybean meal (44%) 18 43 70
Yellow corn (8%) 71 45 17
Vegetable oil 6 6 6
Vitamin mixture(1) 1 1 1
Mineral premix(2) 1 1 1
Total ' 100 100 100

Chemical composition % on dry matter basis’

Moisture 6.45 7.25 8.61
Protein 15.70 25.40 35.6
Ash 4.85 5.94 7.43
Ether extract 8.90 9.70 8.09
Crude fiber 2.97 4.20 5.55
NFE(3) 67.65 54.76 43.33
Gross energy kcal/g diet(4) 4.49 4.58 4.11

(1)vitamins mixture contained (as g/ kg premix): Thiamine 2.5; Riboflavin 2.5,
pyridxine 2.0 Inositol 100.0; Biotin 0.3; pantothenic acid 100.0; folic acid 0.75; Para-
aminobenzioic 2.5Choline 200.0 Nicotinic acid 10. Cyanocobalmine 0.005; tocopherol
acetate 20.1; Ascorbic acid 50.0; Mennadione 2.0.; Retinol palmitate 100.000IU ;
Cholecalciferol 500.000 IU.

(2) Minerals premix (as g/ kg of premix) ChaHpo4.2H20 727.7775; MgSo4; H20 127.5;
Kcal 50.0; Nacl 60.; FeSo4. 7H20 25.; ZnSo4. 7H20 5.5; MnSo4. 4H20 2.53;
CuS04.5H200.785; CoSo4. 7 H20 0.4775; Calo3.6H2 0.295; CrC13.6H20 0.1275

(3) NFE (Nitrogen free Extract) = 100 — (protein + lipid + fiber+ ash).

(4) Gross energy were calculated, the energy value (Kcal/ g) for protein 5.65; for lipid
9.45 and carbohydrate 4.1.
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Table 2. Mean spawning interval for four consecutive spawning in O. niloticus fed diets
containing three protein levels. (the data are based on the spawning of 10
fish for each treatment ).

Protein Spawning interval
Level 1 2 3 4
15% 22.5a 28.4a 44.31a 44.2a
25% 20.2a 20.7b 20.2b 21.3b
35% 21.3a 19.6b 19.8b 20.8b

* Values with the same superscript in each column are not significantly different (P <0.05)

Table 3. Mean of body weight and egg diameters four spawning of O. nioticus females
fed three protein levels

Protein level | 1 spawning | 2 "4 spawning I 3 . spawning I 4t spawning
(%) Body weight ( g)
15 70.3¢ 72.2¢ 70.3c 75.2¢
25 754b 90.5b 100.3b 100.2b
35 96.3 a 100.2a 120.4 135.2a
Egg diameter (mm)
15 2.25 2.26 2.3 2.35
25 2.37 2.25 2.3 2.36
35 2.39 2.23 24 2.36

*Means in each column having the same super script letter are not significantly different ( P<0.05) .

* Means of egg diameter between and within treatment were not significantly different ( P<0.05)

Table 4. Means of Fecundity and relative fecundity at four consecutive spawning of O.
niloticus females fed three protein levels (data one based on 10 spawning
fish in each treatment)

Protein level 1% spawning | 2™ spawning | 3™ spawning | 4 ™ spawning

(%)

Fecundity 330 ¢ 320c 320 ¢ 316¢

15 390 b 440 b 480 b 480 b

25 440 a 520 a 520 a 630 a
35

Number eggs per body weight ( relative fecundity)

15 4.5¢ 4.3¢ 4.4b 3.8¢c

25 4.7b 4.8b 4.6a 4.3b

35 4.9a 5.2a 4.2¢ 4.6a

* Means in each column having the same superscript letter were not significantly different ( P< 0.05) .




10.

11.

EID, A. M. et al. 335

REFERENCES

AOAC 2000. In Helrich, K. (Ed.) 2000. Official Methods of Analysis of the
Association of Official Analytical Chemists, 16" ed, AOAC, Arlington, VA, USA.

Abee- Lund, J. H. and K. Hinder. 1990. Interpopulation variation reproductive
traits of anadromous female brown trout, Sami/o trutta L.Journal of fish Biology,
37, 755-763.

Abella , T. A.,, M. S. Palada and G. F. Nekrik. 1990. Within family selection for
growth rate with ration mating in Oreochromis niloticus .In the second Asian
Fisheries Forum. (R. Hirano & I.Hanyu eds), 515 — 518 Asian Fisheries Society,
Manila, Philippines.

Ahmed F. F. EL- Bab. 2006. .Some factors affecting on reproductive traits of Nile
tilapia. Thesis of Ph.D in fish production .Depart of Animal Production .Fac. of
Agric .Benha Unive.

Alexander S. C., Saraitual, Zylfaizuddin, Osman and H. Roshada. 2004. .Effect of
dietary protein level on the reproductive performance of female swordtails
Xiphoporus helleri ( Poeciliidae ) Aquac. 234, (2004) 381-392.

Asem, S. S. 1992. Reproductive biology and physiology of one species of family
Sparidae in medit .Sea M.s.c., Thesis Fac. Sci .Alex. University.

Bhujel, R. C. 2000. A review of strategies for the management of Nile tilapia
(Oreochromis niloticus) brood fish in seed production systems especially haps-
based system. Aqua.: 181; 37-59.

De Silva, S. S. 1986 .Reproductive biology of Oreochromis mossambicus
populations of man-mode lakes in Srilanka; a comparative study .Aquac. and
fisheries Management , 17: 31 —47.

Estay, F., N. F. Diaz, R. Nerira and X. Garcia. 1997. Reproductive performance of
cultured female coho salmon in Chile .PROG .FISH-CULT. 59: 36 — 40.

Gunasekera, R. M. and T. J. Lan. 1997. Influence of dietary protein level on
ovarian recrudescence in Nile tilapia, Oreochromis niloticus (L.) Aquac. 149: 57 —
69.

Guaskera, R. M., K. F. Shimand and T. J. Lam. 1996. Effect of dietary protein level
on spawning performance and amino acid composition of egg of Nile tilapia
(Oreochromis nifoticus L .) . Aquaculture 146 : 121 - 134



336

12.

13.

14.

15.

16.

17.

18.

EFFECT OF PROTEIN LEVEL ON SPAWNING PERFORMANCE OF NILE
TILAPIA OREOCHROMIS NILOTICUS IN EGYPT

Gunasekera, R. M., S. K. F. him and T. J..lam. 1995. Effect of dietary protein level
on puberty, oocyte growth and egg chemical composition in tilapia Oreochromis
niloticus (L) .Aquac. 134:169— 183.

Kjorsvik, E., A. Mangor — Jensen and I. Holmefjord. 1990. Egg quality in fishes
.Advances in Marine Biology, 26: 71 — 113.

Rana, K. J. 1988. Reproductive biology and hatchery rearing of tiIapia' eggs and
fry, PP. 343- 406. In: Muir., J. F., Rober , R . j. (Eds.), Recent advances in Aquac. i
vol .3. croom Helm , London and Sydney and Timer press, Port land , Or , USA.

SAS, 1996. Statistical Analysis System. The SAS system for windows release 6.12.
Inc., cary. NC. 27513. USA.

Watanabe, T. 1985. Importance of the study of broodstock nutrition for further
development of Aqua. in nutrition and feeding in fish , (C. B. Cowey , A. M.
Mackie & S.G. Bell eds) , PP . 395 — 414 .Academic press, London.

Wee, K. L. and N. A. Tuan. 1988. Effect of dietary protein level on growth and
reproduction of Nile tilapia (Oreochromis niloticus) in the second International
Symposium on Tilapia in Aquac. , ICLARM conference préoceedings. 15, ( R. S. V.
pullin , T. Bhukaswan , K. Tonguthoie & Maclean eds ), PP 401- 410.

Yi, Y., C. K. Lin and J. S. Diana. 1996. Influence of Nile tilapia (Oreochromis
nifoticus) stocking density in cages on their growth and yield in cages and in ponds
containing the cages. Aquac. , 146:205 — 215.



EID, A. M. et al. 337

cassl sid o Aadal B g o s il
A B e B

.'Mwmuﬂmc'»@;‘#m“yyﬂy

e e = el — atgedd 51 Znals — el ) LS Sl y il Y i —
e — A b lially Ll 55 2 ] (55 pall Jonall — Sardl ] Y] i ¥
o e — S = oyl g S sa (Sl £ Y s F

OBss— % Yoo You Vo ) A bl 8 48y all (5 e B Al 5 Ciagy Ayl 38y
¢ oYy Laghe S e S 4 dae (ol el Ll Ll @l il o) e Hla
5l e D0 Alilas IS ) S5 e ol JS 8 A8l al Ve 0 o VT de s
plo—a S Gl a3 — il paa (A S (e ) Gl 2o ) Al cliall Jas
(o=l sl Anal) A 3 8 N — ASeld) o35 000
=i ) il i f 8
Nane b abgalesal s % Yo Y % V0 e Aidall i (gl (6 e 3L —
ol et 2335 ool (5 a0 Zali Gy (AT S e gl ) ae g el el S
sl s omstl Gn At W Bl dska M ((0fis % V0 ) RS e Ay clalial
BRI
- Dlladll s Jala andl plaal cillhiagia o o gl (5 st Bale 3 25m g pe
bl st cileaY s ol lands (% Yo ) gl G Ml (5 sianal) saaf
- ol (bl lland cilea dpuliall 33830 ahi La8) 4 s oo el ey 13y Ll



