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Abstract: A detailed embryological study of Heterobranchus bidorsalis was carried out to determine the onset 

of first mitosis under laboratory condition. Observations on the embryogenesis showed that the formation of 

animal and vegetal pole occurred 36 minutes after fertilization, while first cleavage which is critical for 
tetraploidy induction occurred at 37 minutes after fertilization. The 4, 8, 16 and 32 cleavage stages occurred 

between 38 to 58 minutes after fertilization. Other embryonic stages observed includes the blastula, gastrula, 

somite, wriggling and hatching stages which occurred at 1 hour 48 minutes, 2 hours 15 minutes, 13 hours 14 

minutes, 13 hours 38 minutes and 14 hours 37 minutes after fertilization respectively.  
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I. Introduction 
Fish is an important and the cheapest source of animal protein and account for about 37% of Nigeria’s 

total protein requirement (FDF, 2002). Among the cultured food fish in Nigeria, catfish is the most sought after 
fish species, very popular with fish farmers and consumers and commands a very good commercial value in 

Nigerian markets (Ezenwaji, 1985; Oladosu et al., 1993; Ayinla et al., 1994). The African catfish 

Heterobranchus bidorsalis is a unique fish belonging to the family Clariidae (catfishes) and distributed 

throughout Africa (Clay, 1977, Burton 1979). According to Huisman and Richter (1987), two Clariids catfishes 

Clarias gariepinus and Heterobranchus bidorsalis are prominent in Africa aquaculture because of their 

breathing and hardy nature and by virtues of their suitable reproductive strategy, nutritional efficiency and 

attainment of large size within a short period of time.  

Knowledge of embryonic developmental process is important to the fish biologist and aqua culturist 

because it unmasked life history, mechanics of development, environmental and genetic influences on the 

ultimate fish structure and form.  Recently it usefulness is demonstrated in predicting the precise time of genetic 

manipulation of fish for efficient aquaculture production (Aluko and Aremu, 2001). According to Olufeagba and 

Yisa (2003), embryology is the key factor to chromosome manipulation it serves as tool for genome 
manipulation for improvement in fish culture. The knowledge of the time of initiation of first mitosis is a 

strategy for chromosome duplication, which helps in producing tetraploids. When tetraploid (4n) are produced 

they could be used to produce interploid triploid when they are crossed with diploid (2n) , this will help to 

eliminate the low hatching of triploid production through physical or chemical shock (Olufeagba and Yisa, 

2003). Studies on the duration of embryonic stages, the determination of the frequencies and the implication in 

chromosome engineering research were carried out in Heterobranchus longifilis (Aluko et al., 2001), 

interspectic cross between Clarias anguillaris and Heterobranchus bidorsails (Diyaware et al., 2009). This 

study was conducted to serve as a tool for genome manipulation for improvement in the culture of this fish. 

 

II. Materials and Methods 
Heterobranchus bidorsalis broodstock were obtained from fishermen in kainji Lake Basin, Nigeria.  

The fish were kept in holding concrete tanks of the Fish Biotechnology Research laboratory of the National 

Institute of Freshwater Fisheries Research, New Bussa, Niger State to acclimatize, one male and female were 

collected from the concrete tank with drag net for this experiment 

Ovaprim hormone was used to inject the female at a single dosage of 0.5ml per kg of body weight for a 

latency period of twelve hours. The female was stripped of eggs and male sacrificed to remove the testes, the 

freshly collected milt were used to fertilize freshly stripped eggs. Physiological saline solution (0.9% Nacl) was 

added to facilitate fertilization. 

 

Embryological Studies 
The embryogenetic chronology of Heterobranchus bidorsalis was monitored using Brasser Digital 

photomicroscope. Forty fertilized eggs were put into a Petri dish with water and viewed under the 

photomicroscope. Major stages were photographed ranging from unfertilized eggs to hatching and free 

swimming stage. The time of occurrence of each stage was recorded and pictures uploaded in computer.  
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III. Results and Discussion 
Fertilization initiates the first steps in chain of embryonic development (Haylor, 1993). Plate 1 show 

Stages of embryonic development in Heterobranchus bidorsalis under laboratory temperature of 26-280c. Eggs 

were fertilized after activation with spermatocytes, and 36 minutes after fertilization the fertilized eggs divided 

into vegetal and animal (blastodisc) pole. The yolk concentrated at the vegetal pole and the cytoplasm at the 

animal pole. Diyaware et al. (2009) made similar observation in Claris anguilleris x Heterocbranchus bidosalis 

crosses where the formation of an animal and vegetal poles occurred within 42 minutes after fertilization.  The 

egg started cleavage process as the blastodisc divides producing two cells of equal sizes at 37 minutes after 

fertilization. This result is similar to that of Onyia et al. (2009) who reported 34 minutes of cleavage in Clarias 

gariepinus. The knowledge of the first cleavage is critical in chromosome manipulation to produce tetraploids. 

In a similar work done by Aluko et al. (2001) using Clarias gariepinus observed that the first mitosis took place 

34 minutes after fertilization which was in agreement with the present study. On the other hand Olufeagba et al. 
(2004) reported 40 minutes of cleavage stage in Heterobranchus longifilis. The first cleavage furrow that was 

clearly visible divided the blastodisc into two distinct blastomeres. It should be noted that the two blastomere 

represent the two telophase poles of mitosis and the formation of cleavage furrow. Other work reported similar 

furrow in L.punctatus and P.carisicans. (Cardoso et al., 1995; Makeeva and Emelyanova, 1993) chromosome 

engineering approaches is possible if the two cell stage is known which will open opportunity for the precise 

time of the first mitotic metaphase (Aluko et al., 2001). 

The second division perpendicular to first division was noticed one minute later and four equal cells 

were formed at 43 minutes after fertilization, third cleavage was effected i.e. five minute after the second 

cleavage and eight visible cells arrange in row were formed. At 48 minutes the cells divided into sixteen and 

were becoming difficult to count, further division of the cell into 32 cells stage at 58 minutes after fertilization 

was observed. The cells were smaller and tend to lie on themselves which were difficult to count individually. 
They could be referred to as morula stage. At 1 hour 48 minutes the blastula stage was observed, where further 

division occur. The cells arranged in a dome shape formed over the yolk mass. This is after the cleavage has 

produced over 100 cells; the embryo is called a blastula 

(http://education.yahoo/references/gray/subjects/subject/2009). The blastula is usually a spherical layer of the 

cells (the blastoderm) surrounding a fluid filled or yolk filled cavity (blastocoels). At 2 hours 15 minutes the 

gastrula was notice; the blastoderm cell started spreading over the yolk mass and become thickened with a small 

portion called blastodisc becoming weakened to form the embryonic shield. During gastulation cells 

consequently forming two (in dipioblastic animals) and three (triploiblastic) germ layers. The embryo at this 

process is called gastrula(http://education.yahoo/references/gray/subjects/subject/2006). At 13 hours 14 minutes 

the somite stage of the cell division was observed. Somitogenesis is the process by which somite (primitive 

segments) are produced. This segmented tissue could be differentiated into skeletal muscles vertebra and dermis 

of all vertebrate. Wriggling stage was noticed at 13 hours 38 minutes and it was observed that the tail separated 
from the yolk and due to swift movement of the tail, the chorion breaks and thus hatching occurred at 14 hours 

37 minutes, the hatchling has observed attached itself to the chorion with weak movement and later detached 

and started swimming. 

In conclusion, the timing for the first Cleavage in this study is 37 minutes and can be used for 

chromosome manipulation to produce tetraploid Heterobranchus bidorsalis. It also highlighted the 

morphological changes that occurred during embryogenesis of this species.  
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Plate1: The stages of embryo development in Heterobranchus bidorsalis  
1 Unfertilized Egg.                 7  16-cell stage     13  Wringling stage  

2 Fertilized Egg.                     8  32-cell stage     14  Hatching stage 

3 Animal and vegetal pole.     9   Morula stage   15  Embryo stage 

4 2-cell stage                          10 Blastula stage 

5 4-cell stage.                         11 Gastula stage 

6 8-cell stage.                         12 Somite stage 
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