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ABSTRACT 
 

A study on the effect of using different hormones (Dry pituitary, Fresh pituitary and Synthetic 
hormone) on the breeding performance of Clarias gariepinus and growth response of the resultant 
hybrid was carried out. The experiment was conducted in a Completely Randomized Design at the 
Hatchery Complex of National Institute for Freshwater Fisheries Research, New Bussa, Nigeria. The 
treatments were T1 (Inducement with Dry pituitary gland), T2 (Inducement with Fresh pituitary 
gland) and T3 (Inducement with Ovulin synthetic hormone). The result of the study showed that 
there were significant differences (P<0.05) in all the treatment means in terms of fertilization and 
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hatching rate. However, all the growth performance parameters tested (final weight, mean weight 
gain, specific growth rate, survival rate and condition factor), showed no significant difference 
(P>0.05). The Pituitary extract treatments were observed to have fish of higher growth than those of 
synthetic hormone (Ovulin). However, dried pituitary extract (T1) was observed to have better 
growth performance than fresh pituitary extract (T2) and synthetic hormone (ovulin). Based on the 
findings of this study therefore, dried pituitary extract is recommended for induced breeding of 
African catfish. 

 
 
Keywords: African catfish; Clarias gariepinus; pituitary gland; synthetic hormone. 
 

1. INTRODUCTION 
 
Aquaculture in Nigeria is in the developing stage, 
because it has not been able to meet the 
demand and supply of the ever increasing 
population [1]. On a global perspective, it is one 
of the fastest growing food producing sectors and 
fish is among the most traded food commodities 
accounting for 17 percent of world-wide intake of 
animal protein [2]. Catfish is very important to the 
sustainability of the aquaculture industry in the 
country. Clariid catfish is the most sought after 
fish species among fish farmers and consumers 
because it commands a very good commercial 
value in Nigerian markets [3]. According to [4] 
Clarias and Heterobranchus are the two species 
most readily acceptable in Nigeria, because they 
grow to large sizes. African catfish hardly 
reproduces in captivity but with the popular 
induced breeding technique (artificial method of 
spawning, incubation and hatching of eggs under 
controlled environmental conditions), it has been 
made possible to produce fish seed all year 
round [5]. Aquaculturists have been able to 
harness the qualities of these two species by 
cross-breeding them to produce a hybrid 
(Heteroclarias) which is hardy and grows to a 
large size [6,7]. In Africa, especially in Nigeria, 
the species mostly cultured are Clarias 
gariepinus, Heterobranhcus species and their 
hybrids. The reasons for their culture are based 
on their fast growth rate, disease resistance, high 
stocking density, aerial respiration and high feed 
conversion efficiency among others. Improving 
growth rate will decrease the time it takes to 
grow a fish to marketable size which is 
advantageous for fish farmers. This will increase 
production efficiency, fish production and 
farmer’s income. Pan and Zheng [7] mentioned 
that intra specific hybridization of fish has been 
considered to combine valuable traits from two or 
more species to obtain hybrids that exceed both 
parents’ species. Fast growing species obtained 
from these crosses are often cherished by               
many farmers. 

However, in spite of the breakthrough reported 
for its artificial propagation [8,9,10], the demand 
for fish seed still outstrips supply. Pan and Zheng 
[7] reported that the problem of inadequate 
supply of fish seed can only be solved through 
induced breeding by the application of various 
inducement materials. Various types of fishes 
have been induced to spawn using various 
hormonal materials [11,12]. Hypophysation     
has been used to achieve mass production of 
African Catfish. Hormone substances used in 
hypophysation include acetone dried carp 
pituitary at 4 mg/kg for C. gariepinus [13,10] or 
fresh pituitary gland by matching weight to weight 
in a recipient/donor fish. Other substances used 
are mammalian hormones like Human Chorionic 
gonadotropin (HCG) [14]. Production has also 
been achieved by using other substances like; 
Luteinizing Hormone (LH) or Follicle stimulating 
hormone (FSH), and deoxycorticosterone 
acetate (DOCA) which only induces pre-ovulation 
[7]. Some of these spawning agents are either 
difficult to quantity, ineffective or of short shelf 
life, and for that, many breeders are reluctant to 
use them in field conditions. However, the 
commercially available synthetic inducing 
hormones in ready-made form containing GnRHa 
and dopamine (Ovaprim, Ovopel, Ovulin, 
Ovatide, Dagin and Aquaspawn) are becoming 
very popular and found to be efficient in 
successful spawning of fishes [15,16,17]. 
 
Some of these hormonal materials (natural and 
synthetic) include HCG [18]; Clomiphene citrate 
[19], pituitary extract [20,21] and Ovaprim [22] 
[23]. Therefore, there is a need to compare the 
effectiveness of these hormones and establish 
their cost benefits. 
 

2. MATERIALS AND METHODS 
 

2.1 Description of the Study Area 
 
The study was conducted at the hatchery 
complex of the National Institute for Freshwater 
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Fisheries Research (NIFFR), New Bussa, Niger 
State, Nigeria. Broodstock of Clarias gariepinus 
and Heterobranchus bidorsalis were sourced 
locally. The mature females were selected based 
on their swollen, reddish vent, well distended soft 
abdomen and extraction of few eggs on gentle 
running of finger on the abdomen. Ripe males 
were selected based on their reddish urino-
genital papilla. 
 
The experimental fish consisted of 18 
broodstocks (9 female C. gariepinus as breeders, 
6 male C. gariepinus as pituitary donors and 3 
male H. bidorsalis as sperm donors; each male 
fertilizing 1 treatment. The broodstocks were 
divided into three treatments, thus; T1 (3 females 
were induced with 3 dried pituitary glands of 
male C. gariepinus), T2 (3 females were induced 
with 3 fresh pituitary gland of male C. gariepinus) 
and T3 (3 females were induced with synthetic 
hormone ovulin). The pituitary glands of C. 
gariepinus were extracted according to the 
ventral method as described by [8]. The dried 
pituitary glands were preserved in Moko 
Methylated spirit which contains 95% isopropyl 
alcohol for one month. The females were 
stripped of eggs following a gentle pressing of 
finger on the abdomen after 12 hours latency 
period. The eggs were collected into a clean, dry 
petri-dish and kept with labels. The testes of the 
male Heterobranchus were cut open using razor 
blade and the milt was squeezed out into petri 
dish containing the eggs to fertilize them. 
 
The genetic mating combination was as follows: 
 
♂ Heterobranchus bidorsalis x♀ Clarias 
gariepinus 
 
The fertilized eggs were spread on the kakaban 
(spawning mat/tray) in indoor concrete tanks for 
hatching. At the fourth day of hatching, the fry 
were fed with artemia for the first two weeks. 
Hybrid fry were later randomly distributed into 
triplicate tanks of the same dimension (2 m x 2 
m) at the outdoor section of the hatchery 
complex. The experiment was carried out for a 
period of eight (8) weeks. Weights of the fish 
were measured every week to assess the 
productivity in order to ascertain which of the 
hormones gives optimal production. 
 
Fertilization rate was calculated by the following 
equation according to [24]. 
 
The Fertilization Rate = (Number of fertilized 
eggs / Total number of eggs counted) x 100 

The eggs were then transferred to their original 
lot for hatching. 
 
After hatching, the numbers of hatchlings within 
each batch were carefully counted and the 
hatching rate was calculated using the following 
equation according to [25]. 
 

Hatching Rate = (Number of eggs hatched / Total 
number of eggs in a batch) x 100. 
 

2.2 Growth Performance 
 
Mean weight gain (MWG) was determined from 
the difference between final weight gain and 
mean initial weight. 
 

Specific Growth Rate (SGR) was determined 
from In(W2-W1)/t. Where W2 and W1 are final 
weight and initial weight respectively. And t is the 
duration (time period of the experiment). 
 

Condition factor (K) =100 x Weight of fish 
(g)/Length of fish (cm)

3
 

 
Survival rate (%) = Final number of fish/Initial 
number of fish x 100 
 

2.3 Water Quality Analysis 
 

The water quality parameters were monitored 
throughout the culture period. Dissolved oxygen 
(DO) was analyzed using a digital dissolved 
oxygen meter; pH and temperature were 
measured using a hand held portable dual pH 
meter while conductivity was measured using a 
conductivity meter. 
 

3. RESULTS AND DISCUSSION 
 

Artificial breeding of hybrids C. gariepinus ♀ x H. 
bidorsalis ♂ was successfully carried out through 
the use of synthetic hormone (ovulin), dried and 
fresh pituitary gland extracts of male C. 
gariepinus. 
 
The percentage fertilization and hatching rate of 
the eggs showed significant difference (P<0.05) 
in each of the treatments (Table 1). The highest 
percentage fertilization (80.47±4.72%) and 
percentage hatching rate (75.46±4.32%) was 
observed in T1 compared to T2 with fertilization 
rate of 51.27±3.57%; hatching rate of 
46.03±3.72% and T3 with fertilization rate 
(34.00±6.57%) and hatching rate (36.03±3.61%) 
respectively. This result did not agree with the 
studies by [18] who reported in their study that 
the fertilization and hatching rate for pure C. 
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gariepinus induced with synthetic hormone 
(ovaprim) had the highest percentage 
(88.44±5.74%) and (71.76±0.18%) while the 
lowest performance was (31.92±0.07%) and 
(28.45±0.48%) of hybrid Heteroclarias induced 
with female pituitary extract of C. gariepinus 
respectively. The difference in percentage 
obtained in this study and previous ones might 
be due to difference in species and experimental 
design. All the growth parameters tested, survival 
rate and condition factor however showed no 
significant difference (P>0.05). T2 (8.33±0.64%) 
had the highest value of specific growth rate, 
compared to T3 (8.17±0.40%) and T1 
(7.50±0.10%). The highest mean final weight of 
7.17±4.45 g and mean weight gain of 5.35±1.40 
g was observed in T1 and this agrees with the 
result obtained by [19] who reported that H. 
bidorsalis induced with male pituitary gland had 
the highest value for mean weight gain 
(5.46±1.48 g). T2 in this experiment had the 
highest value for survival rate (58.20±12.56%) 
compared to T1 (50.00±11.10%) and T3 

(37.67±14.09%). The study also revealed that 
the fish generally had a condition factor (K) of 
less than 1. This result should however not 
portray the fishes as being in bad state. This is 
due to their allometric growth pattern, where the 
length increased more than the weight. This view 
is supported by the study of [20] on growth 
patterns of four dominant fish species in         
Ona Lake. They opined that fishes with      
allometric growth patterns often have K values of 
less than 1. 
 
The result of water quality parameters for fish 
under culture is presented in Table 2. The mean 
dissolved oxygen of the treatments were 
between 8-9 mg/l, water temperature was about 
29°C, atmospheric temperature ranged between 
27.5-27.8°C, pH mean values ranged between 
7.0-7.6 and conductivity ranged between 80-85. 
These values fall within the range for warm water 
fish culture [26]. The weekly weight gain of the 
hybrid at 8 week culture period is presented in 
Fig. 1. 

 

 
 

Fig. 1. Weekly weight gains of hybrid catfish 
 

Table 1. Fertilization, hatching, survival rate, growth parameters and condition factor of hybrid 
induced with pituitary and synthetic hormone 

 

Parameters Hormone 

Dried Pituitary 
(T1) 

Fresh Pituitary 
(T2) 

Synthetic Hormone 
(T3) 

Fertilization rate (%) 80.47±4.72c 51.27±3.57b 34.00±6.57a 

Hatching (%) 75.46±4.32
c 

46.03±3.72
b 

36.03±3.61
a 

Final weight  (g) 7.17±4.45
a 

3.70±0.56
a 

4.23±0.58
a 

MWG (g) 5.35±1.40a 3.60±0.55a 5.16±1.58a 

SGR (%) 7.50±0.10
a 

8.33±0.64
a 

8.17±0.40
a 

Survival rate (%) 50.00±11.10a 58.20±12.56a 37.67±14.09a 

Condition factor (K) 0.75±0.30
a 

0.48±0.05
a 

0.49±0.21
a 

Means with the same superscripts on the same row are not significantly different (P>0.05) 



 
 
 
 

Ibrahim et al.; AJRAVS, 4(3): 1-7, 2019; Article no.AJRAVS.51319 
 
 

 
5 
 

Table 2. Ranges of water quality parameters recorded during the experiment 
 

Treatments DO PH Conductivity Water 
Temp 

Atmospheric 
Temp 

T1 8.2-9 6.5-7.0 75-80 28.2-29.0 26.5-27.5 
T2 7.6-8 6.8-7.6 71-80 27.0-29.0 23.4-27.6 
T3 7.1-8 6.8-7.4 77-85 28.1-29.0 24.9-27.8 

 

 
 

Fig. 2. Heteroclarias fingerlings resultant from inducement with dry pituitary 
 

 
 

Fig. 3. Heteroclarias fingerlings resultant from inducement with fresh pituitary 
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Fig 4. Heteroclarias fingerlings resultant from inducement with synthetic hormone (ovulin) 
 

4. CONCLUSION 
 

The result of this study showed that there were 
significant differences (P<0.05) in all the 
treatment means in terms of fertilization and 
hatching rate. And all the growth performance 
parameters tested (final weight, mean weight 
gain, specific growth rate, survival rate and 
condition factor), however, showed no significant 
difference (P>0.05). The Pituitary extract 
treatments were observed to have fish of higher 
growth than those of synthetic hormone (Ovulin). 
However, dried pituitary extract (T1) was 
observed to have better growth performance 
than fresh pituitary extract (T2) and synthetic 
hormone (ovulin) which has the least growth 
performance. Based on the findings of this study 
therefore, dried pituitary extract is recommended 
for induced breeding of African catfish. 
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