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HE OBJECTIVE of this study was to evaluate the effects of

different broodstock sizes and feeding regime on seed production
and quality of Nile tilapia Oreochromis niloticus broodstock reared
under the conditions of hapa-in-pond tilapia hatchery system. Three
feeding regimes were tested in combination with two different Nile
tilapia broodstock sizes (Small size:- 3:87.17+ 1.81 and Q@: 69.31+
0.90g and large size:- §:166.28+ 1.49 and Q:143.81+ 1.32g). In thel®
feeding regime, broodstock were fed diet No.1 (25%CP/ 3434 Kcal
ME/kg diet) throughout the whole experimental period (120 days)
while, in the2™ feeding regime, broodstock were fed diet No.1 until
spawning batch and thereafter fed diet N6.2, which contained 30%
CP/ 3533 Kcal/kg diet for a period of 7 days. Form the 8" day after
seed harvesting, brood-fish were fed again diet No.l until the
subsequent spawning and so on until the end of the experimental
course. In the 3™ feeding regime, fish were fed diet No.2 until
spawning batch and thereafter fed diet No.3, which contained
(35%CP/ 3760 Kcal/kg diet) for 7 days. Form the 8" day after seed
harvesting, the brood-fish were fed again the diet No.2 until the
subsequent spawning and so on throughout the whole experimental
period. The three feeding regimes were tested in combination with the
two sizes to obtain 6 experimental treatments. The treatments were
assigned according to 3x2 factorial design with three replicates/
treatment giving total number of 18 spawning happas. There were
significant (P<0.05) differences among different feeding regimes and
broodstock sizes throughout the subsequent clutches (4 seed
collections). The 3" feeding regime had the highest feeding regime
followed by the 2™ (1145+ 53.87) and the 1¥ (1048+ 45.83 seeds)
feeding regimes. The larger females produced more seeds (1255%
43.88) as compared to the smaller (1063+39.17) class. The absolute
seed production (seed/ female/ day) and (seed/ day) were in favour of
larger females fed according the third feeding regime, while the
smaller female at the 1¥ feeding regime. Regardless of broodstock
sizes, it was found that broodstock feeding regime affected the seed/ g
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female, seed/ female / day and seed/ day. They were (9.15+ 0.91,
9.75+0.86 and 11.16x 1.19), (10.25+ 0.53, 11.66+ 0.68 and 13.40+
0.67) and (40.99+ 2.13, 46.62+ 2.67 and 53.60+ 2.80 seeds),
respectively for thel®, 2" and 37 feeding regimes. Fry growth
performance, feed intake and feed conversion ratio were significantly
(P<0.05) affected by broodstock sizc and feeding regime. The larger
females at the 3™ feeding regime recorded the highest fry growth
performance while, the worst values were recorded for smaller
females at the 1% feeding regime. The fry survival rates were
significantly affected (P<0.05) by the experimental treatments and
ranged between 95.97+ 1.20 (T6) and 92.33+ 1.45 (T1). The previous
results indicated that, there is a considerable difference in feed
requirements before and after owvulation. Excellent egg and fry
production can be obtained using the third feeding regime. Shortly,
after ovulation a protein and energy rich diet should be used to
accelerate the egg development.

Keywords: Nile tilapia, Broodstock size, Broodstock feeding regime,
Reproductive performance and seed quality.

.Broodstock nutrition is still poorly understood due to difficulties in conducting
studies involving proper feeding and reproduction of broodstock (Izquierdo et al.,
2001, Chong et al., 2004, Tahoun, 2007, Hammouda et al., 2008 and Ibrahim
.et al., 2008). Seed production in tilapia decreases with time (Behrends ef al., 1993)
‘despite providing favorable environmental conditions for spawning (Mires, 1982
‘and Ridha & Cruz, 1998). To alleviate these problems, a number of broodstock
‘management strategies were adopted by many workers to optimize seed
.production and breeding synchrony (Bhujel, 2000), such as broodstock density
‘(Little, 1989 & Ridha & Cruz, 1999 and Tahoun, 2007), frequency of seed
collection (Little et al., 1993), brood fish age and size (Ridha & Cruz, 1989 and
Smith et al., 1991 and Tahoun, 2007) and broodstock exchange and conditioning
technique (Abella & Batao, 1989 and Little et al., 1993). for fish culture activities in
‘Egypt as in many parts of the world, the necessity of dependable supply of Nile
"‘tilapia, Oreochromis niloticus, fry is therefore imperative, but the problem of
mass production is still remains. There are many possible reasons for the low
‘production of tilapia fry. These include too low density of broodstock,
inappropriate sex ratios, inadequate spawning techniques, broodstock nutrition
‘and high fry mortality (Salama, 1996). This experiment was undertaken to
-evaluate the influence of broodstock size and feeding regime on reproductive
performance, seed out-put and the maternal effect on fry growth and quality of
.‘;'Nilé tilapia.
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Material and Methods

Three experiméntal diets were formulated to contain low, intermediate and
high dietary protein and energy levels as follows:

. Protein level { Lipid level -
Experimental diets (%) (%) P/ E ratio
Diet 1 (Low protein — low energy) 25.0 4.0 75.0
Diet 2 (Intermediate-protein and 30.0 6.0 85.0
energy)
Diet 3 (High protein -energy levels). 35.0 8.0 93.0

* Expressed as mg protein/ Kcal Metabolizable energy)

Nile tilapia broodstock were fed accordingly three different feeding regimes,
in the 1% feeding regime, the broodstock were fed diet No.1 throughout the
whole experimental period (120 days) while, in the 2™ regime, fish were fed diet
No.1 until spawning batch and thereafter fed diet No.2 for 7 days. From the 8"
day after seed harvesting, the brood-fish were fed again the diet No.1 until the
subsequent spawning and so on for the whole experimental course. In the 3™
regime, fish were fed diet No.2 until spawning batch and thereafter fed diet No.3
for 7 days. From the 8" day after seed harvesting, the brood-fish were fed again
the diet No.2 until the subsequent spawning and so on for -the whole
experimental course. The three experimental feeding regimes were tested in
combination with two different broodstock size classes to obtain 6 treatments.
The six experimental treatments were assigned according to 3X2 factorial design
with three replicates/ treatment giving total number of 18 spawning hapas. The
treatments were subjected to be studied as follows:

Symbol Broodstock weight (g)* Feeding regime
T1 = Small size: - 3:87.17+1.81 and Q: 69.31 + 0.90g. 1 feeding regime.
T2 Small size: - 3:87.17+1.81 and Q: 69.31 £+ 0.90g. 2 ™ feeding regime.
T3 Small size: - 3:87.17+1.81 and Q: 69.31 % 0.90g. 3 ™ feeding regime.
T4 Large size: - 3:166.28+1.49 and Q: 143.81+ 1.32g. | 1* feeding regime.
TS Large size: - 3:166.28+1.49 and Q: 143.81+ 1.32g. | 2™ feeding regime.
T6 Large size: - 3:166.28+1.49 and Q: 143.81x 1.32g. | 3™ feeding regime.

Mean weight + standard error of mean.

Experimental fish

Broodstock trial (105 dys)

An over-wintered Nile tilapia O. niloticus broodstock were obtained from a
commercial fish farm located in Kafr El-Sheikh Governorate. Broodstock were
netted from earthen ponds, manually selected, sexed and transferred to
conditioning happas, where they were held and kept separately for 25 days for
adaptation to the new environment until starting the experiment. Two different
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broodstock size classes (small and larpe brobdst‘ock) were stocked at a rate of 2
females to 1 male. The mature brood-fish initial weights were as follows:

Broodstock size | Female broodstock weight (g)* Male broodstock weight (g)*

Small size 67.08+ 0.46 to 70.83% 1.01 86.0+ 4.01 to 89.17+ 4.41

Large size 140.60+ 2.38 to 145.67+ 2.80 163.83+ 2.40 to 165.67+ 0.93

" Mean weight + standard error of mean.

A total number of 72 females and 18 males were counted, batch weight and
stocked in each hapa at a rate of 6 (23:4Q) fish/ m? At the beginning of
experiment, random samples of approximately 10 females and 10 males from
each size classes were taken, individually weighed and immediately killed and
kept frozen at -18°C until proximate analysis at the end of experiment.

Fry nursing trial (43 days)

One hundred free-swimming fry were selected from the first seed collection
from each broodstock spawning hapa and stocked in twelve fry rearing happas
(2X1X1 m®) at a density of 100 fry/ m? with two replicates/ treatment in order to
asses the effects of different broodstock size and feeding regime (the six
experimental treatments) on the fry growth performance, feeding efficiency and
fry survival rates.

Experimental diets
Three diets were formulated for tilapia broodstock containing 25, 30 and
35%CP and had metabolizable energy of 3434, 3533 and 3760 Kcal to obtain
three different protein/ energy ratio of 74.57, 85.77 and 92.55 mg protein/ Kcal
ME for broodstock diets 1, 2 and 3, respectively (Table 1). Broodstock fed the
- experimental diets at a feeding rate of 2 % from the total broodstock biomass in
each hapa daily (6 days/week) for 106 days. The feed was introduced to
- broodstock in spawning hapas two times/ day (at 9.00 am and 4 pm) six days per
--week with amounts adjusted at approximately 15 days interval in response to
their weight gain. In fry nursery trial, fry were fed diet No. 4 (Table 1) which
- formulated to contain 40% CP and 3884 Kcal ME with protein energy ratio of
104.27 mg protein/ Kcal ME. The fry diet (diet No.4) was in powder form and
* rate of feeding was 20% of the total fry biomass at the first 20 days started from
the 284 day of collecting fry from the broodstock (spawning) hapas and decreased
to 10 % in the 2% growth interval which extended for 23 days with a whole
experimental period of 43 days. Feed was introduced to fry at a feeding
frequency of 10 times daily with amounts adjusted every week interval in
response to fry weight gain in each nursing hapa. Amino acids content of each
experimental broodstock and fry diets were determined using a high performance
amino acid analyzer as described by Moor et al. (1958). Amino acids content of
experimental diets are shown in Table 2.
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Analytical methods ‘

At the end of the experiment, all broodstock and fry in each hapa were netted,
weighed and finally frozen for final body composition analysis. Representative
samples of the experimental fish were randomly taken at the beginning and at the
end of the experiment. Fish samples were killed and kept frozen (-18 °C) until
performing the body chemical analysis. Samples of the experimental fish diets
were taken, ground and stored in a deep freezer at -18°C until proximate
analysis. All of chemical analyses of fish and fish diets were determined
according to A.0.A.C. (1990). Initial analyses were carried out on a pooled
sample of fish, which were weighed and frozen prior to the experiment.

TABLE 1. Composition and proximate analysis of the experimental broodstock and fry diets.

. . Diet1 | Diet2 Diet 3 Dietd
Experimental diets 25%CP 30%CP 359%CP (i? :;‘)% d(l:el:)
Ingredients
Fish meal (72 % CP) 7.00 11.50 14.50 30
Soybean meal (44 % CP) 25.00 27.00 35.00 35
Cotton seed meal 12.00 15.00 16.50 -
Corn gluten (62% CP) - e - 10
Corn grain 12.00 15.00 16.50 22.5
Wheat bran 32.00 22.50 20.00 -
Vegetable oil 3.50 3.50 3.50 5
Di — Calcium phosphate 2.50 2.50 2.50 2.00
Molasses 2.50 2.50 2.50 -——
Anti-aflatoxin" 0.10 0.10 0.10 0.10
Vitamin C. 0.10 0.10 0.10 0.10
Min. & Vit mixture® 0.30 0.30 0.30 0.30
Proximate analysis
Dry matter (%) 89.0 90.0 89.0 90.0
Crude protein (%) 25.600 30.300 34.800 40.50
Ether extract (%) 422 6.100 8.00 - 9.00
Crude fibre (%)’ 497 5.45 3.50 3.30
Ash (%) 9.61 10.10 9.40 9.00
Nitrogen free extract (%) 55.60 48.00 44 .30 38.20

Metabolizable energy (K Cal / Kg)* | 3434.26 3532.80 3760.07 3884
Protein energy ratio (ing P/K Cal ME)]  74.54 85.77 92.55 104.27

'Produced by Egyptian — Holland Co. for veterinary products (SAE), Giza, Egypt

2Composition of the vitamin and mineral mixture produced by Pharma Trade Company, Egypt
(calculated for each Kg):-
Vitamins: Vit. A: 5714286 1U; Vit. D3: 85.714 IU; Vit. E: 7.143 mg; Vit. B1: 571 mg; Vit. B2: 343
mg; Vit. B6: 571 mg; Vit. B12 7143 mg; Vit.C: 857 mg; Biotin: 2857 mg; folic acid: 86 mg and
pantothenic acid 1143 mg.
Minerals: Phosphors: 28571 mg; Manganese: 68571mg; Zinc: 51429 mg; Iron: 34286 mg; Copper:
5714 mg; Cobalt: 229 mg; Selenium: 286 mg; lodine: 114 mg.
3Crude fibre did not include in calculating ME of the diets.

4 Metabolizable energy (ME) calculated using values of 4.50, 8.1 and 3.49 K Cal for protcm fat and
carbohydrate, respectively according to Pantha (1982).
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TABLE 2. Amino acid content of broodstock and fry diets (Expressed as % of diet).

Diets Diet 1 Diet 2 Diet 3 (F[r’;e;;t)

Amino acid content | (25%, CP) 30%, Cp) (35%, CP) 40% CP
Arginine 1.65 1.75 2.09 1.92
Histidine 0.75 0.80 0.82 0.88
Isoleucine 1.45 1.49 1.60 1.58
Leucine 1.73 2.02 1.97 2.53
Lysine 1.95 2.10 2.21 2.64
Methionin 0.85 0.94 1.15 1.20
Phenylalanine 1.12 1.42 1.39 1.47
Threonine 0.97 1.213 1.51 145
Tryptophan 0.36 0.43 0.49 0.38
Valine 1.82 1.80 1.72 1.70

Growth performance parameters
The growth performance parameters are calculated according to the
following equations:
» Average Weight Gain (AWG) = Average final weight (g) — Average initial
weight (g)
» Average Daily Gain (ADG) = [Average final weight (g) - Average m1t1a1
weight (g)] / time (days).
* Specific Growth Rate (SGR %/day) = 100 [Ln Wtl — Ln Wt 0 / t]
Where: - Wt 0: initial weight (g), Wt 1: final weight (g) and T: time of days.

Feed and protein utilization parameters
Feed and protein utilization parameters are calculated according to the
following equations:
‘Feed Conversion Ratio (FCR) = Total feed consumption/ weight gain.

Statistical analysis

Statistical analysis of the experiment was done using SAS Version 9 (SAS
- Institute, 2002) statistical package. Data were statistically analysed in factorial
~ design procedure. Mean of treatments were compared by Duncan (1955)
multiple range test. Duncan test (p<0.05) was used to compare means and
(F<0.05) was considered for the variance analyses.

Results and Discusion

Seed production

The effect of broodsock size and feeding regime on seed output are presented
~ in Table 3. The results indicate seed production at the subsequent clutches (seed
collections). There were significant (P<0.05) differences among different feeding
_ regime and broodstock sizes through the subsequent 4 clutches. T6 had the
~ highest (P<0.05) over-all mean of total seed production (1392.00 + 26.58)
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followed in descending order by treatments T5 (1249.67+ 48.92), T3 (1175. 0+
60.62), T4 (1122.67+ 42.99), T2 (1039.67+ 33. 07) and finally T1 (973. 33:!:
55.48), respectively.

TABLE 3. Effect of broodstock size and feeding regime on seed output at different
‘seed collections (Mean + SE).

Treatments Clutch 1 Clutch 2 Clutch 3 Clutch 4 | Total seed/F.
1 261.67 ¢ 268.33 be 248.33 ¢ 195.00 ¢ 973.33d
+ 17.64 +11.67 +29.20 + 14.43 +55.48
2 251.00 ¢ 271.67 be 283.67 be 233.33 be 1039.67 cd
+ 18.50 +15.90 +22.10 + 8.82 + 33.07
3 355.00 ab 256.67 ¢ 315.00 abc | 248.33abc | 1175.00 bc
+31.23 +8.82 +2255 - +22.48 + 60.62
4 293.67 be 266.67 33333 ab 229.00 be 1122.67 bc
+ 1541 +14.81bc +16.42 +24.38 +42.99 .
5 341.33 ab 311.67 ab 325.00 ab 271.67 ab 1249.67b
+16.59 +19.22 +25.66 +36.55 + 48.92
6 380.67 a 32633 a 370.00 a 315.00 a 1392.00 a
+ 14.45 +12.15 + 1041 + 18.03 +26.58

Means in the same column having different letters are significantly different (P<0.05).
T1:-Small size +1* feeding regime. T4:-Large size+ 1* feeding regime.
T2:-Small size+2 ™ feeding regime. T5:-Large size + 2™ feeding regime
T3:-Small size +3 " feeding regime.  Té6:-Large size + 3™ feeding regime.

Based on the results of the present study it can be observed that, the
considerable variability in clutch size produced by individual females may be
due to the variability in the fecundity of individuals females even of the same
group, even with constant prevailing environmental conditions and this may be
attributed to a combination of factors include:- differences in spawning time of
individual females and the relative asynchrony of spawning cycles among .
individual females (Essa, 1995). The effects of feeding regime without
consideration of broodstock size on seed production are presented in Table 4
while, our results on the effects of broodstock size regardless of feeding regime
on different seed collections are presented in Table 5. As shown in Table 4, there
were significant (P<0.05) differences among different feeding regimes at the 1%,
3 4% and total seed number produced all over the 4 clutches, while no
significant differences were observed in the second seed clutch among different
experimental feeding regimes.
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TABLE 4. Effect of broodstock feeding regime regardless of size on seed output at

different seed collection (Mean + SE).

Treatments Clutch 1 Clutch 2 Clutch 3 Clutch 4 Tolf,::::‘ee d/

T1 277.67 a 267.50 a 290.83 b 212.00b 1048.00 b
+12.69 +8.44 +24.20 +14.78 +45.83

T 296.17b 291.67 a 304.33ab | 252.50ab 114467 b
+23.05 +14.30 +17.74 +18.88 +53.87

T3 367.83b 291.50 a 342.50 a 281.67 a 1283.50 a
+10.42 +16.96 +16.57 +19.61 +50.84

Means in the same column having different letters are significantly different (P<0.05).

-The first feeding regime:- broodstock fed diet 1 (25%CP) throughout the whole experimental period.
-The second feeding regime:- broodstock fed diet 1 until spawning batch and thereafter fed the
intermediate feed (diet 2) for 7 days. Form the 8" day after seed harvesting, the brood-fish fed again
the diet 1 until the subsequent spawning.

-The third feeding regime:- broodstock fed diet 2 (30%CP) until spawning batch and thereafter fed
diet 3 (35%CP) for 7 days. Form the 8" day, after seed harvesting, the broodstock fed again the diet
2 (25%CP) until the subsequent spawning and so on for the whole experimental course

TABLE 5. Effect of broodstock size regardless of feeding regime on seed output at
different seed collections (Mean = SE).

Treatments Clutch 1 Clutch 2 Clutch 3 Clutch 4 T‘;:::::fed /
T1 28922 b 256.56 b 2823306 225.56 b 1062.67 b
+20.21 +6.64 +15.71 +11.29 +39.17
™ 338.56a 301.56 a 342.78 a 271.89a 125478 a
+14.77 +11.91 +11.58 +18.49 +43 88

Mcans in the same column having different letters are significantly different (P<0.05).
T1:- Class1, Small size ($:87.17+1.81 and Q: 69.31 £0.90).
T2:- Class2, Large size (3:166.28+1.49 and Q:143.81+1.32),

From the results presented in Table 5 seed production at different seed
collections was affected by different broodstock size regardless of feeding
regime. There were significant (P<0.05) differences in seeds obtained all over
the 4 seed collections and the total seed number produced among different
feeding regimes and the larger broodstock females produced more (P<0.05) seed
as compared by the smaller broodstock class.

As shown in Table 6, the highest relative fecundity (seed/g female,13.69
+ 0.78 seeds) was recorded for T3 (smaller broodstock fed on the 3™ feeding
regime) followed by T2 (11.61 + 0.46), T1 (11.05 £ 0.62), T6 (8.62 + 0.16),
TS5 (7.89 + 23.03), T4 (7.24 + 0.32), respectively. The absolute seed production
(seed/ female/ day) and (seed/ day) were in favor of T6 ( larger broodstock size
fed according the 3" feeding regime followed in descending order by T5, T3,
T4, T2 and finally T1. The importance of feed quality has been reported by
many workers for enhancing the reproductive performance ( Chang et al., 1988,
Egypt. J. Appl. Agric. Res. (NRC), Vol. 1, No. 1 (2008)
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Cisse, 1988, Wee & Tuan, 1988, Creswell, 1993, NRC, 1993, Santiago & Reyes,
1993, Essa, 1995, Salama, 1996, Gunasekera et al., 1996a, Gunasekera et al., 1996b,
Gunasekera & Lam, 1997, Gunasekera et al., 1997, Abdelhamid et al., 1999, Coward .
& Bromage, 2000 Santiago & Laron, 2002 and El-Sayed et al., 2003 & 2005).

TABLE 6. Effect of broodstock size and feeding regime on spawhing performance
of Nile tilapia females (Mean + SE).

Mean S/ F/
jreatments IW FW weight Seed/ F S/gF day S/ day
T 7083 | 10527 | 88.05 | 973334 | 11.050 | 9.27¢ | 37.08¢
+1.104 | 2096 | £0.10 | 55478 | £0.62 | £053 | #2.11
o 7000 | 107.43 | 8872 |1039.67cd| 11.61b 12‘(‘129 4 le(} 8
) £217 | £103 | 085 | 33067 | 2046 | % | %
- 67.08 | 10343 | 8526 | 11750bc | 13.69a | ! L‘fg 41'096
B £046 | £027 | 038 | x60622 | 2078 | 0o | ¢
4 140.60 | 169.63 | 15512 { 1122.67bc | 7.24¢ | 1 1'33 ' 4‘1‘21
] £239 | =167 | #1012 | 24299 | w032 | 0 0
- 14517 | 17153 | 15835 | 1229676 | 7.89¢ | 13.026 | 52070
1232 | 2114 | 167 | +4892 | 4023 | 051 | +2.04
o 14567 | 17753 | 17755 | 139202 | 8.617¢ | 14812 | 59234
1145 | 2072 | =072 | 22658 | %0.163 | 028 | +1.13

Means in the same column having different letters are significantly different (P<0.05).

T1:-Small size +1* feeding regime. T4:-Large size+ 1* feeding regime.
T2:-Small size+2 ™ feeding regime. T5:-Large size + 2™ feeding regime
T3:-Small size +3 " feeding regime.  Té:-Large size + 3™ feeding regime.

Table 7 indicates the effect of different feeding regime without consideration
of broodstock size on seed production, it can be observed that, there were
significant (P<0.05) differences among the three experimental feeding regimes.
The highest seed production was recorded for T3 as compared with other two
feeding regimes (T1 and T2). The seed/ g female, seed/ female/ day and seed/
day were 9.15+ 0.91, 9.75+ 0.86 and 11.16+ 1.19; 10.25£ 0.53, 11.66x 0.68 and
13.40+ 0.67 and 40.99+ 2.13, 46.62+ 2.67 and 53.60+ 2.80 seeds, respectively
for T1, T2 and T3. The results revealed that feeding broodstock the diet No.2
(30% CP) until spawning batch and thereafter the diet No.3 (35%CP) for 7 days
and from the 8" day after seed harvesting exclusively gave the better and the
higher seed production in terms of seed/ female, seed/ female/ day and seed/ day
(Fig. 1) than other experimental feeding regimes (T1 and T2). These results
support the view that, feeding Nile tilapia broodstock high-quality diets can
maintain good growth and high seed production and these are in a confirm with
the results of Salama (1996). The findings of our work are also in parallel line
with those of Essa (1995) who used two different feeding regimes to determine
the nutrient requirements of tilapia broodstock and their effects on the
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reproductive performance and spawning success and found considerable
differences in nutrient requirements of tilapia broodstock before and after.
ovulation. He found that, at the water temperature range of 24 to 28 °C female
tilapia spawned 8 times intervals as short as two weeks within 112 days. In the
broodfish of the first group (8 females and 4 males with sex ratio ( 29:18) [fed
with feed 1 (25.7 %CP, 4.56 % fat and 46.83 % carbohydrate) before spawning
activity- and with feed I, rich in fat (9.13%) and carbohydrate (49.52%) besides
rich in dietary protein (25.20%), directly after spawning for 6-8 days]. Fish of
the second group (8 females and 4 males), fed with feed II only all the time, were
spawned in intervals longer, approximately 18 days, 6 times within the whole
experimental period. The fish of the 1¥ group produced 30% more seeds/ female
than those of the 2™ group. Therefore, the average seed production/g female
(14.23+ 107) was significantly (P<0.05) higher than that of the second group
(10.96+ 119). Feed rich in fat and carbohydrate provide more efficient source of
energy which might highly promote the vitello-genesis process of the fish with
ovulated ovaries and also sparing protein for build-up of the sexual products
(eggs and milt) in the gonads which start soon after the previous spawning.

TABLE 7. Effect of broodstock feeding regime regardless of broodstock size on
spawning performance of Nile tilapia (Mean + SE).

Mean
weight

105.72 | 137.45 121.54 1048.0b | 9.15 10.25¢c | 40.99¢

Treatments | IW FW Seed/F | S/gF | S/F/day| S/day

T} fisea | 21440 ] 21501 4 4583 | 20916 | 053 | +2.13
- 107.58 | 13948 | 12353 | ! 141‘:'67 9.75b | 11.66b | 46.62b
116.87 | 1435 | +15.59 1086 | 068 | 2267
153.87
| 10638 14048 | 12343 1283504 11.16a| 13404 | 53602

+17.59 | £16.57 +17.07 +50.84 | %1.19 +0.67 +2.80

Means in the same column having different letters are significantly different (P<0.05).

-The first feeding regime:- broodstock fed diet 1 (25%CP) throughout the whole experimental period.

-The second feeding regime:- broodstock fed diet 1 until spawning batch and thereafter fed the
intermediate feed (diet 2) for 7 days. Form the 8" day after seed harvesting, the brood-fish fed again
the diet 1 until the subsequent spawning,.

-The third feeding regime:- broodstock fed diet 2 (30%CP) until spawning batch and thereafter fed
diet 3 (35%CP) for 7 days. Form the 8" day, after seed harvesting, the broodstock fed again the diet
2 (25%CP) until the subsequent spawning and so on for the whole experimental course .

Based on the results of the present work and those of Essa (1995), it can be
concluded that, tilapia seed production was affected by feeding regime and
spawning frequency.

Egypt. J. Appl. Agric. Res. (NRC), Vol. 1, No. 1 (2008)



INFLUENCE OF BROODSTOCK SIZE AND FEEDING REGIME ...

Seeds

536

10.25

" |El Seeds/ day
O Seeds/ F/ day

Feeding regime

31

Fig. 1. Effect broodstock feeding regime regardless of broodstock size on reproductive
performance of Nile tilapia.

Data on the spawning performance of Nile tilapia broodstock as affected by
broodstock size regardless of feeding regime are presented in Table 8 and Fig. 2.
There were significant (P<0.05) differences between two broodstock size tested
in terms of seed/ g female, seed/ female/ day and seed/ day. The higher
measurments of these parameters were recorded for the smaller class of
broodstock size, while the larger class showed the better results in terms of seed/
female/ day and seed/ day as compared by the smaller class.

TABLE 8. Effect of broodstock size regardless of feedmg regime on spawning

performance of Nile tilapia (Mean + SE).

Mean

Treatments | IW FW . Seed/ F S/gF | S/F/day| §S/day
weight »
1 69.3b| 10538b | 87.34b | 1062.67b | 12.12a | 10.52b | 42.07b
+0.90 | +0.71 +0.59 +39.17 +0.51 +0.47 | +1.88
- 143.a | 172.90a | 15836a | 125478a | 7.92b 13.02a | 52.07a
+1.32 | *1.25 *1.11 +43.88 +0.23 +0.56 +2.23

Means in the same column having different letters are significantly different (P<0.05).
T1:- Class1, Small size (3:87.17+1.81 and Q: 69.31 £0.90).
T2:- Class2, Large size (3:166.28+1.49 and Q:143.81x1.32).
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Fig. 2. Effect of broodstock size regardiess of feeding regime on reproductive
performance of Nile tilapia.

The results of the present study are in agrrement with those reported by
Siraj et al. (1983) who found that, the range of O. niloticus fecundity was as low
as 580 eggs/ clutch for year class one (44g) females to as high as 1820 eggs/
clutch for year class three (280 g) females. These results are also in accordance
with the findings of Bhujel (2000) who cited that, absolute fecundity number of
eggs per spawning increases up to a certain age then declines; but relative
fecundity number of eggs per unit weight of female , which is highest at younger
ages, declines before absolute fecundity. Moreover, older females spawn less
frequently or may stop completely. In a commercial seed production, medium-
size tilapia broodfish 150-250 g are preferred. However, many broodfish can
start to breed when they are as small as 60 g, which can be achieved within a
maturation period of 6 months after hatching. Broodfish are usually discarded
after attaining more than 300 g as bigger or larger fish are difficult to handle
during harvesting of seed.

- Fry nursing trial '

As shown in Table 9 fry growth performance was affected by the
experimental treatments. The T6 recorded the highest fry growth performance,
while the worst values were recorded for T1. The fry survival rates were
significantly (P<0.05) affected by the experimental treatments and ranged
between 9597+ 1.20 (T6) and 92.33+ 145 (T1). Feed intake and feed
conversion ratio were also affected by different broodstock sizes and feeding
regime. The average initial weight (AIW), AFW, ADG, SGR, feed intake and
survival rates are summarized in Table 10. The above parameters were
significantly reflected the effect of broodstock feeding regime regardless of
broodsock size. The best measurements were in favor of T 3.
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TABLE 9. Effect of broodstock size and feeding regime on fry growth performance,
feed conversion ratio and survival rates (Mean+ SE).

ADG
AFW SGR Feed SR
Treat. | AIW (g) @© AWG A g:f)/ (%/day)| intake FCR (%)
I 0.11c | 397b | 385c | 896le| 827a | 69le 1.79a | 92.33¢
+0.00 | +0.07 +0.07 +1.59 { +0.09 | +0.14 +0.03 +1.45
™ 0.12¢ | 431b | 419bc | 97.36d | 827a | 793bc | 190a | 9533 a
+0.00 +0.07 +0.07 +1.56 | +0.07 +0.07 +0.04 +0.33
T 0.13b | 4.63b | 450b |104.57c] 825a | 686e | 1.53b | 94.670b
+0.00 +0.14 +0.14 +3.18 | +0.11 +0.37 +0.11 +(.88
T4 0.13b | 503ab | 491ab |114.11b| 854a | 7.04c | 143b | 94.67
+0.00 +0.09 +0.09 | £2.12 | £0.10{ +0.23 +0.02 +(.88
To 0.13b | 495ab | 4.82ab |112.02b| 822a | 840ab | 1.31c | 95.00a
+0.01 +0.33 +0.33 +7.76 | +0.25 +0.31 +0.14 +0.58
T6 0.16a | 620a | 6.04a |140.54a| 855a | 9.00a 149¢c | 95.67a
+0.00 +0.12 +0.12 +2.69 | +0.07 | £0.29 +0.07 +1.20

Means in the same column having different letters are significantly different (P<0.05).

TABLE 10. Effect of broodstock feeding regime regardless of broodstock size on fry
growth performance, feed conversion ratio and survival rates (Mean+ SE).

AIW | AFW ADG SGR Feed SR
Ll“r‘eatmentﬂ (_g) @ AWG (mg/ (%/day) | intake FCR (%)
day)
- 0.12b | 450b | 4.38b |101.86b| 8.34b | 6.98b | 1.61a | 93502
+0.00 | £0.24 | £024 | £5.60 | +0.14 | +0.12 | +0.08 | +0.92
™ 0.13b | 463b | 450b | 104.69b| 840a | 7.08b | 1.60a | 95.17a
+0.00 [ £0.21 | +0.21 +4.82 | £0.09 | +040 | +0.15 +0.31
™ 0.15a | 542a | 527a | 122.56a| 842a | 793a | 1.51a | 95.50a
+0.01 | £+036 | +0.35 | +826 | £0.09 | +£0.52 | +0.06 | +0.56

Means in the same column having different letters are significantly different (P<0.05).

-The first feeding regime:- broodstock fed diet 1 (25%CP) throughout the whole experimental period.

-The second feeding regime:- broodstock fed diet 1 until spawning batch and thereafter fed the
intermediate feed (diet 2) for 7 days. Form the 8” day after seed harvesting, the brood-fish fed again
the diet 1 until the subsequent spawning.

-The third feeding regime:- broodstock fed diet 2 {30%CP) until spawning batch and thereafter fed
diet 3 (35%CP) for 7 days. Form the 8" day, after seed harvesting, the broodstock fed again the diet
2 (25%CP) until the subsequent spawning and so on for the whole experimental course.

The fry growth parameters, feed intake, FCR and survival rates as affected by
the broodstock size regardless of feeding regime are summarized in Table 11.
The best (P<0.05) fry AIW, AWG, ADG were recorded for T2 (the larger Nile
tilapia broodstock). It can easily note that, there were no significant differences
between the two broodstock sizes in SGR (%/ day) and survival rates (%).
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TABLE 11. Effect of broodstock size regardless of broodstock feeding: regime on fry
growth performance, feed conversion ratio and survival rates. (Mean + SE).

‘ AIW AFW ADG SGR Feed SR
Treat ! "o | @ [*WC|(my day)|(%/day)| intake | TR | ()
T1 0.12b | 430b | 4.18b] 97.18b 8.26a 723 a 1.71a | 9433 a |
+0.00 +0.17 | £0.10 +2.43 +0.05 +0.21 +0.03 +0.67
T2 0.14a | 539a |526a] 12222a ] 851la | 742a 141b | 95.11a
+0.01 +0.23 | £0.22 +5.20 +0.10 +0.43 +0.0 +0.48

Means in the same column having different letters are significantly different (P<0.05).
T1:- Classl, Small size (3:87.17+1.81 and Q:69.31 £0.90g).
T2:- Class2, Large size (3:166.28+1.49 and Q:143.81+1.32g).

It is important to know that, the mortality rate which considered a good
index for determining the success of stocking programs. The fry survival rates in
the present work are quite satisfactory and within the range reported by Bardach
et al. (1972) and Langton & Wilson (1998) who mentioned that survival rate
ranged from 80 to 90% for tilapia and valued 80% for marine fish as a normal
survival rate (Tahoun, 2002). In this connection, Siddiqui & Al-Harbi (1995)
stated that survival rates during the fry stage were significantly lower than the
fingerlings, sub-adult and adult stages of tilapia.
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