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This present study was conducted to determine fry production in 

different male-female sex ratios of Oreochromis niloticusbroodstock in 

order to improve fry production, which handicapped the development 

of fish farming in northern Senegal. A total of 180 broodfish (47 males 

and 133 females) were stocked at a density of 2 fish /m
2
and was 

replicated three times for each sex ratio of 1:2, 1:3and 1:4 (male : 

female). Mean body weight ranges from 136.47±2.13 and 107.27±2.14 

g for female and male O. niloticusbroodstock, respectively. The 

experiment was conducted for 90 days and the broods were fed on 

commercial diet containing 32% crude protein.Fish were held in 9 

rectangular tanks of  30 m
3
 each (10 × 3 × 1) and half-filled. The results 

showed that number of fry produced at different sex ratios were 

significantly different, with sex ratio of 1:2 producing a highest number 

of fry (279.67) per female, followed by the 1:3and 1:4 treatment 

recorded the lowest.Broodstock sex ratios also did not affect female 

survival rates and all treatments had 100% survival rates. Temperature, 

dissolved oxygen and pH values obtained were suitable for good water 

quality and normal tilapia reproduction.In conclusion, the results of the 

present study recommend to stock Oreochromis niloticus brooders 

when stocked at a density of 2 fish /m
2
 at a sex ratio of 1 male : 2 

female in order to obtain the highest fry production. 

 
Copy Right, IJAR, 2021,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Oreochromis niloticus is the main species bred in captivity in the waters of the northern region of Senegal. It is a 

very resistant strain with regard to the sometimes unfavorable conditions of the breeding environment, its resistance 

to diseases, its high survival and growth rate. (Celik, 2012). They tolerate and survive in relatively poor 

environmental conditions such as high stocking density, extremely poor water quality parameters e.g. low dissolved 

oxygen level, high ammonia and low temperatures and organically polluted water. These characteristics led to its 

introduction in several African countries outside of its natural distribution areas (Vitule et al., 2009; Lazard et 

Levêque, 2009). The reproductive biology of tilapia has been widely studied in different parts of the world. It has 

been shown that reproductive success in many fish species is influenced by environmental factors, among other 

factors, the spawning stock, stocking density, age, size, sex ratio, nutrition and diet etc. (Tahoun et al. 2008). Chong 

et al, 2004 ; Tahoun, 2007 ; Hammouda et al, 2008 et Ibrahim et al. 2008). 
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Fry production in developing countries is largely insufficient in relation to demand. This low seed production could 

be attributed to very low stocking density, lack of spawning technique, poor broodstock nutrition, high mortality or 

inadequate sex ratio. (Salama, 1996).  

 

Earlier studiesindicated that choosing the sex ratio of broodstock could help improve fry production and reduce 

production costs(Siddiqui et al-harbi. 1997 ; Nour et al. 2008 ; Khalfalla et al, 2008). The objective of this study is to 

study the effect of the sex ratio on the reproduction of Oreochromis niloticus. 

 

Materials and Methods:- 
Experimental design: 

This study was conducted at the ANIDA farm (DiamaMaraye) located at 45 km from the city of Saint-Louis in 

northern Senegal. Sex ratio is typically defined in fish as the ratio of ready-to-mate males to ready-to-mate females. 

 

Three sex ratio trials were conducted from March  to October, 2018. A total of 180 fish (47 males and 133 females) 

were randomly assigned to one of three separate treatment groups A, B and C respectively (1:2 ; 1:3 and 1:4). Each 

treatment was run simultaneously in triplicate with 60 fish per tank at a density of 2ind/m
2
. Fish were held in 9 

rectangular tanks of  30 m
3
each (10 × 3 × 1) and half-filled. The 1:2 sex ratio treatment consisted of forty females 

and twenty males, the 1:3 sex ratio treatment consisted of forty-five females and fifteen males, and the 1:4 sex ratio 

treatment consisted of forty eight females and twelve males. Brood-stock fish were fed a commercial diet containing 

35% protein at a feeding rate of 3% of their biomass. Broodstock were fed twice daily, at 11:00 am and 6:00 pm.  

 

Collection of seeds: 
Reproductive events were detected with the observation of offspring emerging to water surface to breath and were 

recorded as reproductive success. swim-up fry first appeared after 14 days of pairing. The seeds (eggs, sac-fry and 

swim-up) were collected and counted every two weeks after stocking up to day 63. 

 

Water quality parameters: 

Water temperatures were determined two times a day at 8.00 am and 4.00 pm by using a thermometer. Water 

dissolved oxygen (DO) content and water pH were measured daily at 8.00 pm using a Handyoxyguard dissolved 

oxygen meter and a digital Hanna pH meter respectively.  

 

Statistical analysis: 

All results are presented as mean ± standard error of the mean (SEM). Data were analyzed by one-way analysis of 

variance (ANOVA) to test the effect of the broodstock sex-ratio. Where significant differences were found at (P < 

0.05), a Turkey’s test was used to determine which treatment means were significantly different from each other. 

The statistical analyses were made using XLSTAT (Version 2020 : 5.1) 

 

Results:- 
There was no Oreochromis niloticus brooders mortality observed during this study. 

Mean values for temperature (
o
C), dissolved oxygen (DO), and pH of water during the experimental period are 

presented in Table 1.  

 

Table 1:- Water quality parameters ranges recorded during the experimental period. 

Treatments Temperature (ºC) DO (mg l) pH 

Sex-ratio 1/2 28-32 4.1-12,6 7.5-7.8 

Sex-ratio 1/3 28-32 4.5-10.5 7.4-7.9 

Sex-ratio 1/4 28-32 5.1- 11.5 7.6-7.8 

 

Temperature, dissolved oxygen and pH values obtained were suitable for good water quality and normal tilapia 

reproduction. 

 

Tableau 2:- Effect of sex ratio on fry production per female.  

Treatments Mean SEM 

Sex-ratio 1/2 279,67
a
 3,51 

Sex-ratio 1/3 255,67
b
 3,06 
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Sex-ratio 1/4 246,67
c
 2,08 

a,b
Means having different alphabet superscript were significantly different 

 (p<0.05) as determined by replication and Turkey's comparison of means. a>b>c 

 

The results in Table 2 shows the effect of different sex ratios on fry production per female. Fry production per 

female was significantly affected by the sex ratio. It can be seen that the production per female with a sex ratio of 

1/2 is significantly higher than the other two treatments. The treatment with a sex ratio of 1/3 was significantly 

higher than the treatment with a sex ratio of 1/4. 

 
Figure 1:- Effect of sex ratio on fry production per female. 

 

Discussion:- 
The results of this study show that the number of fry produced by the three sex ratios are significantly different. The 

treatmentwith the lower sex ratio 1:2 obtained the highest number of fry, followed by the treatment with the sex 

ratio1:3 and finally with the treatment with the sex ratio 1:4. This shows that the fry production decreased with the 

increase of the number of female per male. These results indicate that an increase in the number of males would be 

more productive. These results are consistent with those of GRANT et al. (1995),Khater (2002) and Mills and 

Reynolds (2003) who found that there was better reproductive performance with low sex ratios (1/2; 1/3) than with 

high sex ratios (1/4 or 1/5). In addition, Sallama (1996) also found that the best reproductive performance is 

obtained with a low sex ratio. The difference was attributed to the efficiency of male fertilization as sometimes there 

are not enough males available to fertilize all the eggs. Overcrowding can also have counter-productive effects. 

 

The differences between the 1:2 sex ratio and the other experimental sex ratios (1:3 and 1:4 between males and 

females) have been attributed to the efficiency of male fertilization, as sometimes more than one female is ready to 

spawn at the same time, while the available males are not sufficient to fertilize the eggs. Higher male density led to 

increase aggression and male to male competition reduce the opportunity for female to spawn (Grant et al. 1995).  

 

In contrast, many authors found that there were no significant differences on the reproductive performance to 

different sex ratios, such as Siddiqui and Al-harbi(1997)who studied the influence of four sex ratios 1/2, 1/3, 1/4, 1/5 

in ponds and Bautista et al (1988) who studied the influence of  (1/4, 1/7, 1/10) sex ratios. Ridha and Cruz (1998) 

used sex ratios of 1/3, 1/4, 1/5 with temperature and photoperiod under controlled environment and found that fry 

production was not influenced by the sex ratio. 

 

In their study (Fry Production in Tilapia Rendalli Stocked in Suspended Earthen Pond Hapas at Different Sex 

Ratios), Chapweteka et al. 2016 found that the 1:5 sex ratio produced more fry than other treatments (1: and 1:3). 

 

Water quality parameters play an important role in the biology and physiology of fish. Throughout the experimental 

period, the water quality parameters in all the treatments remained within the range required for tilapias boyd, 1990. 
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Theses parameters were suitable for the normal growth and reproduction of tilapia and warm water fish (Tahoun, 

2007). Water quality are directly related to fish farming and are very important to consider in fish culture. The 

growth and the reproduction of different fish species is also influenced by a different range of factors, among them 

water quality parameters. 

 

Temperatures ranges between 20 and 36 °C have been reported by various researchers as being suitable for tilapia 

culture. According to Lazard, 2009 the reproduction occurs in Oreochromis niloticus when the temperature is 

between 28 and 32 °C. These previous studies are consistent with the current study findings in which the water 

temperature ranged between 28-32°C. Therefore, the differences in number of fry in different sex ratios could not 

have been attributed to variations in water quality parameters.  

 

Conclusion:- 
The results obtained from this study show that the sex ratio have a significant effect on the reproduction of 

Oreochromis niloticus. This shows that the fry production decreased with the increase of the number of female per 

male. 
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