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Fecundity of Sarotherodon galilaeus (Pisces: Cichlidae)
in the Opa reservoir, Ile-Ife, Nigeria
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Abstract: The fish Sarotherodon galilaeus was collected in Opa reservoir, Obafemi Awolowo University, Ile-
Ife, Nigeria. Sampling began in January, 1992 and extended until March, 1994. The fishing methods employed
for collecting the 853 specimens were gillnetting and castnetting. Sex ratio was approximately 1:1 (male:
female). Length at maturity was 12.5 cm (males) and 11.7 cm (females). The fecundity was 1 048 + 785 (604-
2 173, n = 117) with an egg diameter of 2.49 = 1.81 (1.0 - 4.5, n = 117) mm. The gonado-somatic index was
0.33+£0.21 (0.09 - 1.34, n = 275) (males) and 1.88 + 1.01 (0.33 - 6.19, n = 282) (females). The species breeds
year-round (mature specimens occurred in samples collected throughout the 27-month study period). This fish

is a biparental mouth booder.
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Sarotherodon galilaeus (Artedi) is one of
the dominant and endemic cichlids of Nigerian
inland water bodies.

Cichlids are perhaps the most economicai-
ly important fishes of tropical African freshwa-
ters (Fryer and Iles 197 2). The fecundity and in
most cases, some other aspects of the repro-
ductive biology of cichlids have been docu-
mented by Akintunde (1976), Fagade and
Adebisi (1979), Fagade (1983), Adebisi (1987)
and many others. The knowledge of fish fecun-
dity is needed in establishing its production
potential and consequently its exploitation and
management rationale.

This work aims at providing further infor-
mation on the fecundity of S. galilaeus espe-
cially in the Opa reservoir.

MATERIALS AND METHODS

Study area: The study area was the Opa
reservoir which was impounded in 1978. The
major tributaries are rivers Opa, Obudu and
Esinmirin. The reservoir has a catchment area
of about 116 km? (4° 31’E to 4° 39°E, 7° 21’ N
to 7° 35’N) in Osun State, Nigeria. The mini-
mum depth is 0.95m while the maximum depth
is 6.4m.

During the period of study, sampling for S.
galilaeus began in January, 1992 and extended
until March, 1994. The two fishing methods
employed were gillnetting and cast netting.
The mouth of fishes caught by cast netting
were examined for egg incubation and fish
frys. In the laboratory, each specimen was
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measured, weighed and splitopen. The sex and
the stages of development of the gonad were
determined by visual inspection and graded
according to Nikolsky’s (1963) scale. The
gonads were removed and weighed. The gonad
weight expressed as a percentage of the fish
somatic weight (Sturm 1978) was used as the
gonado-somatic index (GSI). The GSI was
used to follow the seasonal changes in the
gonads of S. galilaeus in Opa reservoir. The
mature ovaries (stages III and IV) were pre-
served in Gilson’s fluid and agitated at inter-
vals. The surrounding ovarian tissues were
removed and the number of eggs in each pair
of ovaries were determined by direct enumera-
tion. The egg diameters were measured using
ocular micrometre in a binocular microscope.

RESULTS

Sex ratio: The result shows that, of the
853 specimens that had observable gonads,
413 were males while 440 were females, that
is, a ratio of 1:1.07 (male: female).

The sex ratios of the 1992, 1993 and 1994
populations, 1:1.04, 1:1.11 and 1:0.97 were
similar and they followed the same pattern.
These deviations from the expected 1:1 ratio
were not statistically significant.

The sex ratios for offshore and inshore
catches also followed the same pattern as the
deviations were not statistically significant.

Maturity size: In this study, the minimum
sizes of the mature male and female specimens
were taken as the maturity sizes. The smallest
male with a mature gonad had a total length of
12.5cm, a standard length of 9.4cm and a
weight of 36g while the smallest female with a
mature gonad had a total length of 11.7cm, a
standard length of 8.7cm and a weight of 34g.

Fecundity: Only the largest eggs were
used in estimating the fecundity of the species.
The total lengths of the specimen examined
ranged from 11.7cm to 31.0cm, the standard
lengths ranged from 8.7cm to 24.2cm while
the weights ranged from 34g to 578g. The total
fecundity in the ovary ranged from 604 eggs in

a fish of total length 15.6cm, standard length
10.9cm and weight 115gto 2 173 eggs in a fish
of total length 31.0cm, standard length 24.2cm
and a weight of 578g.

The highest fecundity was observed in the
biggest specimen while lowest fecundity of
604 eggs was not observed in the smallest
specimen. The smallest specimen had a fecun-
dity of 611 eggs.

The mean relative fecundity was 5.17 eggs
per gram body weight and this ranged from
2.88 eggs to 17.97 eggs per gram body weight.

The equation describing the relationship
between fecundity and standard length is given as:

F = aL’ (Bagenal, 1967)
where: F = Fecundity
: L = Standard length in cm
b = Slope of the regression line
(regression constant).
a = Intercept of the regression
with the y - axis (regression
coefficient).

Through a logarithm transformation, the equa-
tion becomes:

InF=bInL+a

Thus, the relationship between fecundity
and standard length (Fig.1) was described by
the regression equation:

InF =2.859 +1.443 InL

The correlation coefficient (r) was 0.806 (p
=0.001, n = 117). This indicates a high correla-
tion between fecundity and standard length.

Egg sizes: In each mature ovary, the eggs
were of varying sizes, i.e. the egg size was not
uniform. The mature eggs were brown in
colour. The diameter of the eggs varied in fish
of the same length or weight. The egg diame-
ters ranged from 1.0mm to 4.5mm.

Gonad Reproductive Stages: Six stages
of gonad development were observed in the
specimens of S. galilaeus examined. The
stages are:
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Stage 1 - Immature, inactive
Stage II - Immature, developing
State III - Maturing

Stage IV - Mature (Ripe)
StageV. - Ripe running

Stage VI - Spent.

This suggests that ripe and unripe speci-
mens occurred throughout the study period.

The gonado-somatic indices (GSI) ranged
from 0.09 to 1.34 in males and 0.33 to 6.19 in
females.

Breeding habits: During the study period,
thirteen specimens comprising five males and
eight females, were caught with eggs in their
mouth. These ranged from a fish of total length
16.7 cm., standard length 12.8cm and a body
weight of 98g to a fish of total length 24.3cm,
standard length 18.4cm and body weight of
267g. The total number of eggs found in the
mouth ranged from 7 to 208. The results
showed that the eggs found in the mouth were
relatively few in number suggesting that some
of them might have been lost during capture.

Fish frys were however not found in the
mouth throughout the study period.
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Fig. 1. Log. fecundity — Log standard length relationship in
S. galilaeus

DISCUSSION

The sex ratio for S. galilaeus in Opa reser-
voir is approximately one male to one female
as the deviation from the expected 1:1 (male:
female) was not significant. In lita lake in

Ibadan, Fagade et al. (1984) observed an over-
all sex ratio of 6 males to 10 females indicat-
ing a preponderance of females of S. galilaeus.
Fryer and Iles (1972) reported a sex ratio of 2
males to 1 female of-S. galilaeus in lake
Rudolf. The results obtained in this study indi-
cates that for every female, there is a male
specimen.

The smallest mature male had a total
length of 12.5cm while the smallest mature
female had a total length of 11.7cm. Fagade et
al. (1984) reported that in S. galilaeus of lita
lake, the total lengths of the smallest mature
male and female were 15.6cm and 10.6cm
respectively. Fagade (1979) also reported that
the total lengths of the smallest mature male
and female were 87mm and 99mm respective-
ly in Tilapia guineensis. The male specimen of
S. galilaeus in Opa reservoir matures at about
the same size as the female.

In the fecundity studies, the average num-
ber of eggs obtained per female was 1 048
while the number of eggs in each mature ovary
varied from 604 to 2 173. The result obtained
in this study is lower than that observed by
other workers for S. galilaeus. Adebisi (1987)
obtained a fecundity of 1 452 for a female
specimen with total length of 28.4cm. Fagade
et al. (1984) reported a fecundity range of 598
and 3 960 for S. galilaeus whose body length
ranged from 13.4cm and 24.1cm in IITA lake
in Ibadan. Ben-Tuvia (1 960) reported Tilapia
galilaea whose body length was 32cm as hav-
ing a fecundity of 5 010.

In this study, fish specimens of the same
length or weight had variable fecundities.
Bagenal (1957) asserted that fish species
exhibit wide fluctuations in fecundity among
fish of the same species, size and age. Fagade
et al. (1984) suggested that variation in fecun-
dity may be due to differential abundance of
food. The wide fluctuations observed in the
fecundity of S. galilaeus from Opa reservoir
may be attributed to differential feeding suc-
cess within the members of the population.

The occurrence of eggs of varying sizes is
also an indication of multiple spawning by this
species. The egg diameter varied in fish of the
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same length or weight. Fryer and Iles (1972)
reported that S. galilaeus had a maximum egg
diameter of 2.2mm while Fagade et al. (1984)
obtained a range of 0.7mm to 3.6mm for S.
galilaeus in lita lake. The mean egg diameter
of 2.49mm obtained in this study is an indica-
tion that S. galilaeus produces bigger eggs that
those of the same species from the great lakes
of East Africa.

Mature ovaries were available all the year
round and this is an indication that the fish
breeds throughout the year. The GSI for the
males were always lower than those of the
females. This is associated with the relatively
heavier female gonads. In this study, both
sexes of S. galilaeus are involved in mouth
breeding activities hence the fish species is a
biparental mouth breeder. The mouth breeding
habit and the ability to reproduce many times a
year might be responsible for its relative suc-
cess in the reservoir.
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