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ABSTRACT 
 

A total of 180 juveniles of Oreochromis niloticus were divided into 6 groups representing the treatments O, 
A, B, C, D and E respectively. The treatments represented 0.0g/kg, 0.5g/kg, 2.0g/kg, 4.0g/kg and 8.0g/kg 
inclusions of saponins in the diets respectively. Results showed that fish in the control treatment (0.0g/kg) bred 
at the end of the third week with a range value of 165 – 182 hatchlings with a mean value of 189.33±11.68 
hatchling. In group A (0.5g/kg) the hatchling range were 112 – 168 hatchlings with a mean value of 
143.00±28.48. In group B (1.0g/kg) breeding occurred at the end of the fifth week and the range of hatchlings 
counted were 98 – 127 with a mean value of 114.00±14.73. In group C (2.0g/kg) range value of hatchlings 
counted were 41 – 94 with a mean value of 70.67±26.63 at the end of the seventh week. There was no spawning 
in groups D (4.0g/kg) and E (8g/kg) respectively during the study. Statistical analysis showed a significant 
difference when the highest mean value of hatchlings observed in the control group was compared with the 
lowest mean value of hatchlings observed in group C and when compared with groups A and B respectively at 
5% level of significance. 
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Introduction 
 

The Family Cichlidae is endemic to Africa and it 
includes many commercially important fish species 
notable among them is Oreochromis niloticus. This 
species is recognized by the characteristic pattern of 
dark and light bands crossing the caudal fin. It is a 
maternal mouthbrooder [11]. The clutch size is 
reduced in order to cope with the number of fry 
during rearing [10]. 

The major problem with this Cichlids is runting 
[1], this is a condition whereby the fish become 
sexually mature at a small size, and actually 
reproduce resulting in many small fishes with very 
little market value (Balarin, 1979). Some of the 
attempts to solve this problem include: monosex 
culture, hormonal sex reversal, hybridization and 
manual sexing [9]. 

 Research work carried out on the effect of 
plants on reproduction of tilapia are few and these 
include the work of Ekanem and Okoronkwo [3]. 
They studied the sterility effects  of ground paw paw 
(Carica papaya) seeds incorporated into the feed of  
male Nile tilapia of mean weight 40g, these fish 

species were treated to a low dose (4.9g/kg/day) and 
a high dose (9.8g/kg/day  for 39days. It was observed 
that the ground paw paw seeds induced permanent 
sterility in fish that received the high dose, no 
spawning occurred, in any of the treated aquaria 
during the 30-day treatment period. Spawning was 
observed in the control experiment two weeks into 
the experiments, and in the aquaria that previously 
received low dose treatments, spawning was 
observed to reoccur in the 5th weeks into the 
experiment in the control aquaria. In the control 
experiment 51 to 59 fry were counted during the 
second spawning while 36-44 fry were counted in the 
low dose treatment aquaria. Jegede and Fagbenro [7] 
investigated histology of gonads in Tilapia zillii 
(Gervais) fed neem (Azadirachta indica) leaf meal 
diets their study observed alteration in the normal 
tissues of the testis and ovary, this is indicative that 
neem leaves may be effective as sterility-inducing 
agents. Jegede [6] further investigated the control of 
reproduction in Oreochromis niloticus using 
Hibiscus rosa-sinensi (Linn) leaf meal as 
reproduction inhibitor and showed disintegration of 
spermatids and necrosis in testes and severe atretic 
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follicles in ovaries at a high inclusion level of 
4.0g/kg diet. 

Luckstadt et al., [8] studied the benefits of 
saponin supplementation to tilapia by feeding 
Oreochromis niloticus with diet containing different 
levels of saponin (treatment I: 0 mg/kg, treatment II: 
300 mg/kg and treatment III: 700 mg/kg) for 120 
days, on day 120 the mean number of mouth 
brooders in treatment I was significantly higher when 
compared with treatments II and III. Saponins rich 
extracts from Combretodendron africanum injected 
into female rats, stimulated uterine growth lowered 
lutienising hormone released and blocked the 
oestrous cycle [2]. Neem oil in vitro proved to be a 
strong spermicidal agent, rhesus monkey and human 
spermatozoa became totally immotile within 30 
seconds of contact with the undiluted oil. In vivo 
studies in rats, rhesus monkeys and human 
volunteers prove that neem oil applied intravaginally 
before sexual intercourse prevented pregnancy in all 
the species [12]. In a related study by Upadhyay et 
al., [14] female Wistar rats of proven fertility were 
given a single dose (100 µl) of neem oil by 
intrauterine route controlled animal received the 
same volume of peanut oil, all controlled animals 
became pregnant and delivered normal litters, the 
rats treated with neem oil remained infertile for 
variable periods ranging from 107-180 days even 
after repeated mating with males of proven fertility, 
the block in fertility was however reversible, as many 
of the animals regained fertility and deliver normal 
litters by the fifth months after treatments without 
any apparent teratogenic effects. The aim of this 
work is to assess the effects of crude Azadirachta 
saponins on the reproduction of O. niloticus 

 
Materials And Methods 

 
Saponins content of the leaves crude extract of 

Azadirachta was isolated according to the methods of 
Walls et al., [15] and as modified by Hostettamnn et 
al., [5]. 100ml of diethyl ether was measured and 
mixed with the crude extract of the leaves stirred 
very well and then poured into a separating funnel, 
the mixture in the separating funnel was further 
shaken severally and allowed to settled down. On 
settling down two layers were formed the top layer 
containing the Saponins was separated from the top 
layer, it was further washed several times with 
diethyl ether until the solvent was clear. 4g of NaCl 
and 100ml of Iso-propanol was added to the 
Saponins content in the separating funnel and was 
shaken vigorously. The mixture was allowed to 
separate into two layers: the top layer containing the 
crude extract and the bottom layer the crude 
Saponins. It was further rinsed with 5g of NaCl and 
100ml of distilled water before concentrating the 
crude Saponins in a water bath to obtain a jelly-like 
substance. 

A total of 180 juveniles of Oreochromis 
niloticus were divided into 6 groups representing the 
treatments (O, A, B, C, D and E). Each group were 
further divided into 3 to give a total of 18 replicates 
containing 10 fishes per replicate, 5 males and 5 
females according to Ekanem and Okoronkwo [3]. 
Each group of 10 fishes was stocked in outdoor 
concrete tanks (2 ×2 × 1m) supplied with 450 litres 
of water. The fish were fed 3% of their body weight, 
with feed containing crude Azadirachta saponins at 
1.5% between the hours of 0800 – 0900 h and 1.5% 
between the hours of 1600 – 1700 h. Diet ratio were 
adjusted based on the weight obtained weekly. The 
research lasted for 8 weeks.  
 
Results: 

 
The effects of Azadirachta saponins on 

reproduction of O. niloticus are shown in Table 1. 
The group that was fed with the control diet 
(0.0g/kg) bred at the end of the third week with a 
range value of 165 – 182 hatchlings and with a mean 
value of 189.33±11.68 hatchlings. In group A 
(0.5g/kg) the range value of hatchlings counted at the 
end of the fourth week were 112 – 168 with a mean 
value of 143.00±28.48. In group B (1.0 g/kg) 
breeding occurred at the end of the fifth week and the 
range of hatchling counted was 98 – 127 with a mean 
value of 114.00±14.73. In group C (2.0 g/kg) a range 
value of 41 – 94 hatchlings were counted with a 
mean value of 70.67±26.63 at the end of the seventh 
week. There was no spawning in groups D (4.0g/kg) 
and E (8 g/kg) respectively during the course of this 
study. Statistical analysis shows a significant 
difference (P < 0.05) when the highest mean value of 
hatchlings observed in the control group was 
compared with the lowest mean value of hatchlings 
observed in group C and when compared with groups 
A and B respectively at 5% level of significance, but 
no significance difference (P > 0.05) when the mean 
value of group A (0.5 g/kg) was compared with the 
mean value of group B (1.0 g/kg) at 5% level of 
significance.    

The physico - chemical parameters of water used 
in culturing O. niloticus fed with different inclusion 
level of Azadirachta Saponins is shown in Table 2. 
The lowest mean dissolved oxygen was observed in 
the group that was fed with 8 0 g/kg diet (Group E) 
with a mean value of 5.37±0.09 mg/L while the 
highest value for dissolved oxygen was observed in 
the group that was fed with 4.0 g/kg diet (Group D) 
with a mean value of 5.80±0.27 mg/L although no 
significant difference (P > 0.05) was observed when 
the group with the highest mean value was compared 
with the group that had the lowest mean value at 5 % 
level of significance.  

As shown in table 2, the lowest mean 
temperature value was observed in the group that 
was fed with 4.0g/kg diet (Group D) with a mean 
value of 26.33±0.58 ºC while the lowest mean value 
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was observed in the group that was fed with 2.0g/kg 
diet (Group C) with a mean value of 27.50±0.50 °C 
statistical analysis also shows no significant 
difference (P > 0.05) when the highest mean value 

was compared with the lowest mean value and when 
compared with all other value in the groups at 5% 
level of significance. 

 
Table 1: Total numbers of Hatchling of O. niloticus fed Crude Extract of Azadirachta Saponins 

 
Groups 

Parameters 
     Range                 Period (Week)                Mean 

  
Cntrl 
A 
B 
C 
D 
E 

 
    165-182                   3rd                             189.33±11.68c 
    112-168                   4th                             143.00±28.48b 
    98-127                     5th                             114.00±14.73b 
    41-94                       7th                             70.67±26.63a                                                                                                  
-                           -                                        - 
-                           -                                        -                                                                                                      

n=3. Values in each row having the same superscript are not significantly different (P > 0.05). 
Key A=0.0 g. B =0.5 g/kg, C= 2.0 g/kg, D= 4.0 g/kg and E =8.0 g/k. 

 
Table 2: Some Physico-chemical Parameters of water used to culture O. niloticus fed with crude extract of Azadirachta Saponins  

 
Groups 

Parameters 
  Dissolved Oxygen             Temp.                        pH 

Cntrl 
A 
B 
C 
D 
E 

       5.75±0.07 a                 26.50±0.50a             7.41±0.04a 
       5.64±0.20a                  27.00±1.00a             7.52±0.06abc 
       5.47±0.46a                  27.33±0.58a             7.67±0.30cd 
       5.50±0.15a                  26.33±0.58a             7.49±0.05ab 
       5.80±0.27a                  27.50±0.50a             7.61±0.19bcd 
       5.37±0.09a                  27.00±1.00a            7.72±0.06d 

n=3. Values in each row having the same superscript are not significantly different (P > 0.05). 
 

Discussion: 
 
Azadirachta saponins was observed to affect 

reproduction in O. niloticus with a significant 
gradual decrease in the number of hatchlings as the 
inclusion levels of the saponins increased. The 
control group bred once at the end of the 3rd week 
with a range value of 165-182 hatchlings, groups A, 
B and C also bred once at the end of 4th, 5th and 7th 
weeks with range values of 112-168, 98-127 and 41-
94 hatchlings respectively. The result obtained in the 
present work is in line with the findings of Francis et 
al., [4] and Luckstadt et al., [8] who demonstrated 
similar effects on fish.  Tamura et al. [13] and Chen 
et al., [2] also observed similar effects on rats. 
Although complete inhibition of reproduction due to 
Azadirachta saponins was observed in group fed with 
higher inclusion of 4.0 g/kg diet (Group D) The 
result obtained in this study has shown that 
Azadirachta saponins may be useful in controlling 
reproduction since there was no breeding at higher 
levels of inclusion. The inhibition of breeding would 
make the fish divert the energy it would have used on 
reproduction to growth. The control of runting in O. 
niloticus would enhance growth resulting in bigger 
tilapias. 
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