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Some Aspects of the Reproductive Biology of the 
Nile tilapia Oreochromis niioticas (L) in the Nyanza 

Gulf of Lake Victoria, Kenya 

Henry B. 0. Lung'ayia 
Kenya Marine and Fisheries Research Institute 

Kisumu Laboratory 
P.O. Box 1881, Kisumu, KENYA 

Abstract 

Some aspects of the reproductive biology of the Nile tilapia, Oreochmmis niloticus (L) population 
in the Nyanza Gul  of Lake Victoria, Kenya were investigated from March to August 1991. The overall 
sex ratio was 2.08:l in favour of males. Chi-square tests indicated a significant difference from the 
expected 1 :1 ratio. A variation in sex ratio was observed with females predominating over males in 
lengths between 37.5 and 41.0 cm total length. 

Fecundity ranged from 864 to 6316 eggs with an average of 2141. The relationship between 
fecundity (F), and total length (L) and weight (W) was 
F = 22.755 L1.2141 

F = 1 77.142W.342. 
The fecundity wascompared tothat reported elsewhere and together with spawning habits, were 

suggested as some of the factors contributing to the abundance of the Nile tilapia over other tilapiine 
fish species in Lake Victoria. 

Key Words: Sex ratio, fecundityllength relationship, fecunditylweight relationship, spawning, 
Oreochmmis nbticus 

Introduction the 1950s and 1960s (Welcomme, 1967) 
and has rapidly increased to become the 

The Nile tilapia, Oreochromis niloticus most dominant in the tilapiafishery (Ogutu- 
(L) was introduced into Lake Victoria in Ohwayo. 1990). This species is the third 



mosr important commercial fish in Lake 
Victoria after Lates niloticus and 
Rastrineobola argentea. Presently it 
contributes to about2.2% ofthe total fishery 
production in the Kenyan portion of the 
lake (KMFRI, 1 990). 

The dominance of 0. niloticus ovcr the 
other tilapiine species in Lake Victoria has 
been attributed to several factors including 
the ability to utilize a wide range of food 
materials, fast growth rates and extended 
spawning periods (Fryer & IIes, 1972). In 
addition, it is probable that egg production 
has played a significant role in the fertility 
and the subsequent expansion in thc 
populations of the species. Brief notcs on 
the fecundity of 0. niloticus were given by 
Lowe McConnell (1 955). This author 
reported the fecundity to range from 340 to 
3706 eggs. Our present knowledge on this 
aspect is meagre. This paper gives the 

results of a study made for a pcriod of six 
months from March to August 1991, on 
the sex composition and fecundity of 0. 
niloticus from the Nyanza Gulf of Lake 
Victoria. 

Materials and Methods 

This study was based on material from 
landings of boat seines and gillnets 
operating in thc Nyanza Gulf of Lake 
Victoria (Fig. 1). Samples of 0. niloticus 
wcre collected every week at the time of 
unloading of catches at "Kichinjio" fish 
landing centre, Kisumu bctwcen March 
and August 1991. The total length to thc 
ncarcst 0.1 cm and weight to 1 g of each 
fish were recorded. The fish were opened. 
sexed and maturity state determined 
according to the classification by Harbott 
and Ogari (1982) i.e. stage I,  immature; 11, 

Fig. 1 .  Map of Nyanza Gulf, Lake Victoria showing position of Kisumu Town 
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virgin; 111, starring to mature; IV. mature; 
V, ripe; VI, resting. 546 specimens were 
examined for identification of sex. The 
Chi-square test was employed to determine 
any significant deviations from a sex-ratio 
of 1:l. 

The gonads were removed, placed in 
individual vials containing 5% formalin 
and stored inadark place forupto tendays. 
Fecundity studies were camed out on 69 
ovaries of ripe fish in stage V by a 
modification of the method by Kipling & 
Frost (1969). The weight to 0.01 g of each 
gonad was taken after blottingout moisture. 
Due to different sizes of eggs in the ovary, 
small portions were taken from the 
posterior, middle and anterior regions of 
both lobes of the ovary to obtain a 
representative of the whole gonad. This 
sample was weighed, the eggs separated 
and the number of ripe eggs in the group of 
thc largest modal size counted. The total 
number of ripe eggs in the ovary was 
estimated by mul~iplying the number of 
ripe eggs in the samplc by the ratio of the 
ovary weight lo h e  sample weight. The 
data was used 10 determine regressions for 
fecundilyflength and fecundity/wcight 
relationships. 

Results 

Out of the 546 Nile tilapia examined, 
369 were males and 177 females giving the 
ovcrall male lo female ratio of 2.08:l. 
Generally, males weremoreabundant than 
females (Table 1) and the Chi-square test 
indicaled thal the differences from a 1: 1 
ratio were highly significant a1 0.05 level 
(x2  = 16.04). However a variation of sex 
ratio was noticed wilh length of the fish 
with more females than males in lengths 
between 37.5 and 4 1.0 cm (Fig. 2). 

Theovadiameterofripe tilapia showed 
five or more distinct modes which 

demonstrated that the eggs are shed in 
batches. Fecundity was therefore estimated 
from total counts of ova in the most 
advanced stateof development which were 
also considered as the number shed per 
season (De Silva. 1973). From the counts. 
the lowest number of eggs was 864 and the 
highest was 63 16 for fish ranging in length 
from 28.0 to 56.0 cm and in weight from 
360 to 2940 g. On average an ovary 
contained 2141 ripe eggs. 

Fecundity, F was related to the total 
length, L (Cm) and wet weight by the 
following exponential expression 
F = a x b  
where 

F = fecundity 
X = independent variable 

and a and b are constants ( Bagenal, 1967). 
The equations were calculated as: 
F = 2 2 , 7 5 5 ~ 1 . ~ ~ ~ ~  (r = 0.523) 
F = 1 7 7 . 1 4 2 ~ ~ - 3 ~ ~  (r = 0.457) 
In logarithmic transformation the 
expression becomes 
l o g F = l o g a + b l o g X  
and the relationships are described by thc 
equations: 
l o g F =  1.3571 + 1.2141 log L 
log F = 2.2483 + 0.342 log W 
Fecundity showed a curvillinear 
relationship with length and weight of the 
fish (Figs. 3 & 4). Our fecundity values 
were high whencompared to those reported 
by Lowe McComell(1955) (Table 2). ' 

Discussion 

When the sex composition o f  0. 
niloticus is analysed, it becomes evident 
that males are more in number than the 
females. The male growth superiority 
(Fryer and lles, 1972) could have a 
compelitive advantage enabling them to 
have high survival rales and hence maintain 
larger numbers than the females. This was 



Table 1 : Monthly male to female sex ratio of 0. nilotkus in the Nyanza Gulf of Lake Victoria 

Total length (cm) 

Fig. 2. Percentage sex composition in different length groups of 0. niloticus males 
( ), females ( - - - - 1 

August 

3.13:l 

shown by the sex ratio in different lenglhs. 
There was little variation in sex ratio in 
lengths below 35 cm and almost at 50%' 
level for both sexes between 37 and 4 1 cm 
after which the males greatly outnumbered 
the females. In addition to the competitive 
advantage by the males, it is possible that 
the female experience high mortalities in 
the post-spawning condition. It is also 
probable that the gears used by the 
fishermen highly select the more large 

July 

4.12:l 

male fish with most of the small sized 
females passing unobstructed through the 
meshes. Lowe McConnell (1958) and 
Rhine & Wanjala (1982) reported 
movement of spawning 0. niloticus from 
foraging to breeding grounds. Differential 
movement of sexes could occur at this time 
and also during fishing operations rcsulting 
in a higher number of males than females 
being caught. 

The fecundity of 0. niloticus in the 

June 

1.42:l 

May 

1.60:l 

March 

2.63:l 

April 

2.03:l 



Table 2: Fecundity ranges of various tilapiine fish species 

Species Total length range Fecundity range Source 

0.nilotiws 17.047.0 3404706 Lowe McConnell(1955) 
0.niloticus 28.0-66.0 864-63 1 6 Present Study 
0.esculentus 17.0-36.0 324-1 672 Lowe McConnell(1955) 
0 .  variabilis 19.0-23.0 23-496 
0.leuwstictus 0-26.0 99-950 
0 .  kammo 19.0-27.0 87-242 
0.squamipinis 26.0 370649 
0.saka 29.0 276-330 
0 .  lidole 31.0 364-542 
0.shiranus 21 .O 5-18 
S.galilaeus 16.040.0 538660 
Tzillii 8.0-25.0 1000-571 1 

Total length (cm) 

Fig. 3. Relationship between fecundity and total length of 0 .  niloticus 

Nyanza Gulf was high when compared which could affect growth (Lowe 
with that reported by Lowe McConnell McConnell, 1958) with significant effects 
(1 955) in various East African lakes, dams on egg production. The relatively high 
and ponds. Our fecundity values were 864 fecundity observed in our study may be a 
to 6316 while hers' were 340 to 3706. direct result of improved spawning 
These differences could be attributed to potential of the population of 0. niloticus 
different populations and ecological factors after it successfully established in Lake 



Weight (g) 
Fig. 4. Relationship between fecundity and wet weight of 0. niloticus 

Victoria. The fact that this species is more 
fecund than the other tilapiines (Tilapia 
zillii, 0. variabilis, 0. leucostictus and 0. 
esculenrus) in the lake also implies that it 
has an added advantage in terms of 
recruitment and numbers. Our data showed 
that the fecundity of 0. niloticus generally 
increased with the length and weight of the 
fish and it is probable that size affects the 
number of eggs produced by an individual. 
However, variations in fecundity were 
noticed between fish of similar length or 
weight and this could have contributed to 
the observed low correlation coefficients. 

The maturation of 0. niloticus eggs in 
hatches as anindicationof several spawning 
in a season (Latif and Rashid (1972) in 
Trewavas, (1983) enables the fish to 
maintain a high fecundity. The successive 
spawnings which occur allow time for one 
brooded group of juveniles to move away 
from the nursery grounds before the next 
group takes its place. This periodic dispersal 

reduces competition for the available 
resources, thus increasing survival in more 
favourable environments. Eventually, this 
would reduce mortalities, ensure higher 
rates of growth and subsequent propagation 
of the species. It is suggested that 
comparative year-round reproductive 
biology studies for all the tilapiine species 
inLake Victoriabe canied out to determine 
whether this aspect has any significant 
contribution to their present status in the 
fishery. 
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Rapporteur's Comments 

- The fecundity of this species was reported to be reasonably high. Mouth brooding and 
parental care characteristics of the species could be the reasons for its successful 
establishment in the lake over endemic and exotic tilapiines. 

- The participants discussed the factor which could be attributed to certain observed 
phenomena in the species such hybridization, differential fishing mortality and 
growth rate in males and females. The phenomena have been observed in several 
other freshwater fish species and not only in 0. niloticus. 




