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Abstract 

The effect of broodstock age on the reproductive potential of the tilapia 
Oreochromis spilurus was studied in brackishwater (3-5 ppt) during the 1987 spawning 
season (April-September). Spawnera of three different year classes (Year Classes I, Il 
and V) were stocked in 2-m3 fiberglasa tanks; mean weights of females were 33.9, 1 74.1 
and 683.3 g, respectively. The fecundity of the offspring of young females was compared 
with that of the same females three years later. 

Results showed significant differences in fecundity between the three year classes 
(P < 0.01). Year Class I had a higher fecundity rate (60 seeda [el!l!9 and fryYkg 
female/day) than Year Classes II and V (27 and 2 seeds/kg female/day, res�ively). 
The peak spawning period occurred in the first three months of the spawning. season 
(April.June). 

The recovery rates of swim-up fry from eggs or from yolk sac fry in Year Class I 
were not significantly different from that ofYear Class Il. The recovery rate of swim-up 
fry from sac fry in both year classes was higher than that of swim-up fry from eggs. The 
recovery rates for Year Class V were not determined due to the low fecundity and poor 
quality of the seeda. 

The offspring of young females had a higher fecundity rate (196 seeds/kg 
female/day) than that of old females (60 seeds/kg female/day). 

It is recommended that spawners of Year Class I and possibly Year Class II be 
used to produce seeds for culturing tilapia. Older spawners should be discarded as 
unproductive. 



Introduction 

Many studies have been conducted on the fecundity of 
0reochromis aureus, 0. niloticus and 0. mossambicus (Riedel 1965; 
Lee 1979; Hughes and Behrends 1983; Payne and Collison 1983; 
Peters 1963; Siraj et al. 1983; Snow et al. 1983; Watanabe and Kuo 
1985). The relatively limited information available on 0. spilurus has 
come mainly from the Mariculture and Fisheries Department, 
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Kuwait Institute for Scientific Research, Kuwait (Al-Ahmad et al. 
1986, 1988). 

0. spilurus was imported from Kenya in 1982 to study its culture
under Kuwaiti conditions. Initial observations indicated that the 
fecundity of one-year-old and two- to three-year-old spawners did not 
differ significantly (Al-Ahmad et al. 1988). The same spawners, 
however, showed a sharp decrease in fecundity two to three years 
later (Ridha, unpublished data). This study assesses, therefore, the 
effect of age on the fecundity of 0. spilurus. 

Materials and Methods 

Experimental Design and Broodstock Management 

Three different year classes of 0. spilurus broodstock were used: 
1) Year Class I, one-year-old fish produced during the 1986
spawning season; 2) Year Class II, two-year-old fish produced during
the 1985 spawning season; 3) Year Class V, five-year-old spawners
(original stock). Year Classes I and II spawners were offspring of
Year Class V. Each year class represents one treatment and each
treatment was triplicated. Broodstock were stocked from 4 to 7 April
1987 in nine 2 m x 2 m x 0.5 m fiberglass tanks with a sex ratio of 1
male to 3 females. The average weights at stocking for females of
Year Classes I, II and V were 33.9, 174.1 and 683.3 g, respectively,
and 62.4, 302.0 and 974.8 g for males of Year Classes I, II and V,
respectively. The numbers of breeders in each tank were as follows:
Year Class I, 80; Year Class II, 40; and Year Class V, 16. As the fish
grew, the number of broodstock in Year Classes I and V were reduced
to half on 23 and 24 May 1987.

The broodstock were fed daily with 4.5 mm Aqualim Seabream 
pelleted feed containing 45% crude protein at a rate of 2.5% of their 
body weight. The amount of feed was adjusted monthly after 
broodstock weighing. Water temperature in each spawning tank was 
recorded daily. The experiment lasted for 161 days for Year Classes I 
and II, and 63 days for Year Class V. The experiment for Year 
Classes I and II was terminated on 12 and 15 September, 
respectively; while that of Year Class V was terminated earlier (7 
June) because of poor spawning performance. 

To study the effect of age on total fecundity per season of a group 
of spawners, data on the fecundity of Year Class V breeders during 
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Table 2. Whole season fecundity of three year clll88es of 0. BpilWUB brooclatock during 
six months of the 1987 spawning seaeon. Data are means of three tanks. 

Yu, ..... 'l'oul """= Duntlom ·- A,.,... 

mu. uto ,....., ,, ...... ,..,,, , ......... feo,adJty 
wt.(q) ..,,, ,.......,...,,, 

±8.E 

1 2.5U 28,009 161 .. 

2 2'00 ...... 161 .. 80&±7.9 

8 1.999 u.,aaa 161 .. 

n 

1 6.888 88,271 161 .. 

• 6.282 16- 161 16 27b:t5,'1 
3 6A07 24,61M5 161 24 

V 

1 6.808 1_.., .. • 

• 6.739 1,888 .. 8 2C:tl.2 
3 6.871 0 .. 0 

�ba"rin«a cW'ftonnt lett.ffi.Q a oohunn are� dlfllr9nt at K i...l uiq Dwlean'• N-MultlpJe Raap TNt. 

I spawners (60 seeds/kg female/day), followed by Year Class II (27 
seeds/kg female/day). The fecundity of the older brooders (Year Class 
V) was poor (2 seeds/kg female/day). The results indicate that Year
Class I females have greater fecundity than Year Class II and Year
Class V females, suggesting a decrease in fecundity with age. Similar
results were reported by other authors. Hughes and Behrends (1983)
and Siraj et al. (1983) showed that Year Class I females of 0.

niloticus had higher fecundity than Year Class II and Ill females.
Watanabe et al. (1985) indicated that older females of 0. niloticus
released fewer eggs per unit weight than did younger females.

Effect of Age on the Fecundity of a Single Group of Spawners 

(Comparison with Previous Years). It was mentioned earlier that the 
five-year-old breeders were carried over from the 1984, 1985 and 1986 
spawning experiments. The fecundity of these spawners decreased 
with age. Fecundity for 1984, 1985, 1986 and 1987 was 236, 183, 40 
and 2 seeds/kg female/day, respectively. Riedel (1965) reported that 
in 0. mossambicus, beyond a certain size (age) of females, egg 
production may even totally cease. 

Reproductive Potential of 0. spilurus Offspring. Results from this 
study together with those obtained in 1984 suggest that the offspring 
of younger females tend to have higher fecundity than that of older 
females. For instance, in 1984, the offspring of two-year-old parents 
produced 196 seeds/kg female/day. But in 1987, the offspring of the 
same parents, then five years old, produced much fewer - 60 seeds/kg 
female/day. This indicates that parental age is an important factor in 
establishing a good broodstock. 
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Monthly Fecundity 

Monthly seed production from Year Classes I and II is 
summarized in Table 3. 

Year Class I. Statistical analysis showed significant differences 
(P < 0.05) in the mean fecundity between months of the spawning 
season. Seed production was highest in April (118 seeds/kg 
female/day) and lowest in August (3 seeds/kg female/day). Seed 
production during May, June, July and September was lower than in 
April, ranging from 49 to 76 seeds/kg female/day. The sharp drop in 
seed producing during August can be attributed to high water 
temperature (36.0°C) in the spawning tanks. The mean monthly 
temperatures of the spawning tanks are presented in Table 3. 

Table 3. Mean monthly temperature and fecundity of Year Classes I and II of 0. 
spilurus broodstock in groundwater during°'the 1987 spawning season. Data are means 
of three tanks. 

Mean fecun<lity (oee<lallq;day) 
Month Temperature (°C) YearClaul YearClauil 

April 28.0 nea ... 

l\lay 32.0 5C)bc ... 

June 33.0 7&ah aaab 

Jul, 34.0 49bc 7c 
Auguot 36.0 •• .. 

September .... 49bc 11bc 

Mean±S.E. 58.0±10.6 29.0±6.0 

In each cohmm. meana followed by the ume letters are not significantly different at 5% level using 
Duncan'■ New Multiple Range Test.. 

Year Class II. There was a significant difference (P < 0.0015) in 
the mean fecundity between months of the spawning season. Seed 

production during July, August and September ranged from 2 to 17 
seeds/kg female/day and were significantly lower than those during 
April, May and June. The peak production was in May (63 seeds/kg 
female/day) followed by April and June (45 and 38 seeds/kg 
female/day, respectively). 

As in Year Class I, the lowest seed production in Year Class II 
was also in August (2 seeds/kg female/day). This supports the 
contention that high temperature might have a deleterious effect 

on spawning. In both year classes, seed production was highest 
during the first three months of the spawning season: April, May and 
June, when temperature ranged from 28 to 33°C. The optimum 

temperature range for spawning in most species of tilapia is between 
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25.0 and 29.0°C (Rothbard and Pruginin 1975; Wohlfarth and Hulata 
1983). Mironova (1977) reported that to stimulate reproduction in 
tilapia, an increase in water temperature to 28.0-31.0°C is needed 

From the present study, 0. spilurus can spawn efficiently at high 
temperatures but above 34.0°C, spawning nearly stops. 

Recovery Rates 

The mean recovery rates of swim-up fry from eggs of Year 
Classes I and II were 23.0 and 42.0%, respectively (Table 4). For Year 
Class V, recovery rates were not determined due to low fecundity and 
poor quality of the seeds. Although the results show that the recovery 
rate of fry from eggs in Year Class II was almost twice that from Year 
Class I, the statistical analysis showed no significant difference 
between the two groups. This is because of high variations within 
treatments (between replicates of the same treatment). 

Table 4. Recovery rates and mean percentage of eggs, sac fry and swim-up fry in seeds 
collected from Year Classes I and II apawners during the 1987 spawning season. Data 
are means of three tanks. 

Year Cl.au I Year Class II 

Recovery rate of swim-up fry 
from egp (% ± S.E,) 28.00±2.9 42.00±10.5 

.. 21 

Recovery rate of swim-up Cry 
from aac fry(%± 8.E.) 83.17±8.3 90.17±6.6 

N 19 27 

Egga in the aeeda (% ± S.E.) 74.40±1.4 «.40± 5.0 
N 82 29 

Sac fey in the oeeda (" ± S.E.) 13.95±1.0 27.66±1.3 
N 82 29 

Swim-up fry in the aeeds (% ± S.E.) 11.66±2.2 27.94±5.5 
N 82 29 

�umber of replicates per treatment. 

The hatchability of eggs varies with different tilapia species. For 
example, in 0. niloticus, the hatching rate ranged between 78.4 and 
94.3% (Lee 1979), and 78.3 to 87.5% (Siraj et al. 1983). The latter 

stated further that hatchability in large fish (Year Class III) was 
higher than in small ones (Year Classes II and I). Watanabe et al. 
(1985) obtained a lower hatching rate of 51.6 and 54.2% for these age 
groups. In 0. aureus, the hatching rate ranged between 74 and 96.2% 
(Lee 1979). Berrios-Hernandez (1983) indicated that in 0. aureus 
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eggs, the mean hatching rate ranged between 81.2 and 87.8%. If the 
hatching rate of 0. spilurus eggs in this study was determined as sac 
fry from eggs, the results would agree with figures in the literature. 

As expected, the recovery rates of swim-up fry from sac fry in 
Year Classes I (83.17%) and II (90.17%) were higher than that from 
eggs (Table 4). 

The mean percentage of eggs, sac fry, and swim-up fry in the 
seeds from the brooding females of Year Classes I and II is presented 

in Table 4. Seeds of Year Class I were composed of74.4% eggs, 13.9% 
sac fry and 11.7% swim-up fry. Seed composition in Year Class II was 
44.4% eggs, 27.7% sac fry and 27.9% swim-up fry. 

It is recommended that spawners of Year Class I, and possibly 
Year Class II, be used to produce seeds for aquaculture. Older 
spawners should be discarded as unproductive. 
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