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ABSTRACT 
The African catfish (Clarias gariepinus) is a widely cultured freshwater species valued 

for its adaptability and rapid growth. However, with increasing interest in aquaculture 

expansion into brackish water zones, understanding the species’ tolerance to salinity 

during early developmental stages is crucial for hatchery success. In a study to 

determine the hatchability and survival of Clarias gariepinus larvae under brackish 

water conditions, the following were assessed: the effect of salinity (0–10 ppt) on egg 

hatchability, larval development and survival across different salinity levels, water 

quality parameters and their influence on larval performance. Mature eggs were 

stripped from 2 induced female brood Catfish, fertilized with milt obtained from the 

sacrificed male brood-fish, and the fertilized eggs spread in incubation tanks with saline 

spawning water varying in salinity from 0ppt (control) to 10 ppt. Percentage hatch was 

recorded, and larvae samples were collected daily from day 1 to 4, and subsequently on 

days 9, 12, 15, and 18. Growth parameters were observed using an Olympus light 

microscope, Sony 20.1-megapixel digital camera, and measured using an ocular 

micrometer. Post-yolk-sac larvae, fry, and advanced fry stages were monitored for 

survival and growth, by evaluating the mean hatchability of the embryo, and the: mean 

body length, mean weight, and mean decrease in yolk-sac size of the post-hatching 

larvae. Dissolved oxygen, pH, temperature, conductivity, Ammonium, Ammonia, 

Nitrate and Nitrite were evaluateed with the aid of a salinometer, sera test kit, and 

multiparameter pen-type water quality tester. Results revealed the highest hatchability 

in the control (0 ppt) and 2 ppt salinity groups, with significant differences (P≤0.05) 

between the control, 4%, and 6% salinity treatments. Larval growth showed a steady 

decrease in yolk-sac size as length and weight increased, with reduced development 

rates at higher salinities. Optimal growth occurred within in saline concentrations of 

0ppt–4ppt salinity, with tolerable survival up to 6ppt. Mean survival rates showed 

significant differences (P≤0.05) between the control and 4% salinity from day 14 post-

hatching. Water quality parameters varied across treatments, with both significant and 

insignificant differences observed between the control and the various treatments. 

Consequently, Clarias gariepinus larvae can be successfully reared in brackish water 

conditions up to 4 ppt for at least two weeks post-hatching. This finding supports the 

feasibility of establishing specialized hatcheries using brackish water sources for seed 

culture of C. gariepinus. 
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INTRODUCTION 
Being one of the most commercial food 

commodities around the world, Fish 

possesses a rich essential amino acids, 

minerals, vitamins content, and 

possesses low fat with lower levels of 

cholesterol (FAO, 2016). For a rapidly 

increasing human population, 
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providing sufficient food is one of the 

greatest challenges today in the world. 

Seafood bases play a significant part in 

filling the nutritional needs of humans, 

world over (FAO, 2014). Cheaper than 

most protein sources, Fish contributes 

substantially to abating poverty via 

small scale household farming of 

aquatic organisms for income and 

consumption (Babatunde et al., 2021). 

In addition to the provision of high-

quality protein sources, fisheries and 

aquaculture avails economic-value 

through the production, trade, and 

marketing of wild and farmed fish (Cai 

et al., 2019).  

 

Small-scale fisheries and aquaculture 

makes critical contributions to 

development in the areas of 

employment, with over 41 million 

people worldwide, the vast majority of 

whom live in developing countries, 

working in fish production; food 

security and nutrition, with fish 

constituting an important source of 

nutrients for the poor and often being 

the cheapest form of animal protein; 

and trade, with a third of fishery 

commodity production in developing 

countries destined for export (Finegold, 

2009).  

 

Africa’s fast-growing human populace 

outstrips the growth in fish supply, and 

most of the continent’s wild fish 

populations are fully exploited (Yimin, 

2024). Aquaculture production must 

therefore more than double by 2050 to 

satisfy the projected fish demand, 

according to Cai et al., 2017. African 

aquaculture, which has grown much 

more slowly than in other regions, faces 

numerous challenges, including 

resource conflicts and difficulties in 

accessing credit, quality seed and feed, 

and information (Finegold, 2009). 

 

On average, fish accounts for about 50 

percent of total protein intake in Nigeria 

(NBS Nigeria 2018). Its supply in 

Nigeria, originates from both local 

production and imports. The local 

production stems from: artisan fisheries, 

(comprised of coastal, brackish waters, 

inland lakes, dams and rivers), 

industrial marine fishing, and 

aquaculture (FAO, 2018). Aquaculture 

is defined by The Food and Agricultural 

organization (2016), as such 

interventions as management, disease 

prevention and control, and 

improvement of production quality and 

quantity in the culture of aquatic 

organisms. With few species, notably: 

catfish, mackerel, tilapia, and crayfish 

dominating consumption, many 

Nigerian households consume a wide-

range of fish species, such as freshwater 

and saltwater sardines, bonga, croakers, 

and codfish in various processed forms 

(Subasinghe et al., 2021).   

 

Clarias gariepinus (Burchell, 1822), 

commonly known as the African sharp-

tooth catfish, is a Clariidae of high 

economic importance, that contributes 

to annual fish production of the world. 

Known for its hardiness and dodged 

resistance to disease, this predatory, 

omnivorous and cannibalistic specie is 

a rich protein source; easy to culture, 

and offers high yield potentials (Olaniyi, 

2013); availing it as desirable for 

controlled production.  Catfishes are 

able to live in very turbid waters and 

can tolerate temperatures as low and 

high as 8°C and 35°C respectively. 

However, their optimal temperature for 

growth is between 28°C and 30°C 

(Arnold et. al., 2012). They are bottom 

dwellers and feeders, obligatory air 

breathers, capable of living in very 

poorly oxygenated (Obirikorang, 2025). 

They are also able to secrete mucus to 

prevent drying and is able to burrow in 

the muddy substrate of a drying body of 

water (Skelton, 1993; Obirikorang, 

2025). The larval stages of C. 

gariepinus are very sensitive to 

https://animaldiversity.org/accounts/Clarias_gariepinus/#adbdad368f033df7058e4a07b97218f7
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environmental disturbances as light and 

salinity. There however remains, a 

knowledge gap on the breeding of the 

post-hatching stages of this specie in a 

brackish/marine environment, and to 

what tolerable extent. 

 

Optimal water quality varies for 

different organisms at various 

developmental stages, and must be 

monitored to maximize productivity 

(Kolawole et al., 2011). The quality and 

quantity of the water source, with 

reference to fish culture, plays a key 

role in the success of any aquaculture 

enterprise. Physical and chemical water 

quality parameters including: dissolved 

oxygen, temperature, salinity, hardness, 

alkalinity, ammonia, nitrite, nitrate and 

pH, which affects the survival, growth 

and reproduction of the cultured species, 

must be monitored to ensure maximized 

productivity (Ayoola, 2017).  

 

Aquaculture development is needed for 

sustainable food fish production in 

order to supplement capture fisheries by 

reducing the pressure on its activities 

and the needed animal protein by the 

mass propagation of fish seeds. A major 

prerequisite for the success of fish 

farming enterprise is a reliable and 

consistent source of fish seed, 

especially the commercially important 

species as Catfish. Its production in 

Nigeria accounts for 70% of the fish 

production from aquaculture (Williams 

et al., 2008).  The popularity of the 

culture of  Catfish culture, has birthed a 

demand for its seed, culminating into a 

rapid increase in catfish hatcheries in 

Nigeria (Oyebola et al., 2014). 

However, protein of animal sources is 

still in short supply due to the rapid 

increase in human; population annually 

and as well as the decrease in livestock 

population due to several factors 

including diseases, drought, high feed 

cost, poor water quality, scarcity of fish 

seed e.t.c (Akankali et al., 2011). This 

has given rise to an increase in the 

demand for fish to supplement the 

needed animal protein intake (Akankali 

et al., 2011). As at 2014, the demand for 

fish in Nigeria still surpassed the local 

production as reported by Ozigbo, 2014. 

Although aquaculture production as 

reported by Ozigbo (2014) had steadily 

increased to about 316,700 tonnes in 

2015, from 21,700 tonnes in 1999, the 

production rate, however, as at 2022, 

stands at 300,000 tonnes, showing a 

decline in the supply of fish through 

aquaculture (World bank, 2022; FAO, 

2022).  

 

Fish seed availability, with the aid of 

specialized hatcheries can be used to 

meet this increasing fish demand. 

Efforts have been made by researchers 

to solve aquaculture related problems, 

ranging from hybrid or cross-breed 

fish-seeds, low cost but high nutrient 

fish feed using local ingredients, effects 

of tank volumes in relation to growth 

performance of fish, effects of 

important water quality parameters in 

relation to growth performance, 

survival and deformities, effects of 

culture sections on growth performance 

of fish, e.t.c, (Akinwole and Faturoti, 

2007) but adequate information on the 

post-hatching larval development is 

also essential for successful seed 

production (in relation to salinity 

tolerance), in view to extend its possible 

culture beyond the freshwater 

environment, whilst taking advantage 

of the brackish water environment 

((Akinwole and Faturoti, 2007); 

Nwanna, 2010). Artificial reproduction 

by induced breeding through hormone 

treatment, artificial fertilization, 

incubation of the fertilized eggs and the 

subsequent rearing of larvae to 

fingerling size has several advantages 

(F.A.O., 2019; Nwachi and 

Nwuba,2015) including: better rates of 

fertilization, protection against enemies 

and unfavourable conditions, better 
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conditions for growth and survival, etc. 

(Ataguba et. Al., 2010)  

 

The culture of C. gariepinus in Nigeria 

is limited by problems of high mortality 

in the early developmental stages and 

the resulting seed scarcity, which makes 

production of seed for grow-out of the 

marketable product, a prerequisite for 

domestication and establishment of a 

sustainable aquaculture industry 

(Mylonas et al., 2010). Most fish 

farmers have also been observed to be 

seasonal producers, which puts them at 

the receiving end of natural mishaps 

such as the adverse effects of climate-

change e.g extreme temperatures, 

drought, heat waves, flooding, wide 

fluctuations in water quality parameters 

(salinity inclusive); resulting to a huge 

loss of fish and funds.  

 

Hence the need to channel efforts 

towards achieving higher production 

intensities whilst taking advantage of 

the varieties of water bodies in Nigeria. 

More-so, there exists a knowledge gap 

on the effects of salinity on the early 

development of Clarias 

gariepinus, except fewer studies on its 

hematological characteristics, 

nutritional or feeding characteristics, 

salinity tolerance of juveniles and adult 

stages, digestive enzymes profile, 

parasite fauna and induced spawning 

(Fagbenro et al. 1991, 1993; Adebayo 

and Fagbenro 2004). Post-hatching 

larval studies of this species are 

essential for improvement on its 

breeding and aquaculture potentials to 

meet the fish demand and supply, and 

biodiversity in Nigeria. Anatomical and 

physiological characteristic of Clarias 

gariepinus (Burchell, 1822) have been 

observed to exhibit some degree of 

salinity tolerance of >12% and >15% in 

the juvenile and adult stages 

respectively (Clay, 1977), but the 

possibility of its production using a 

brackish/ marine water source has not 

been fully explored in Nigeria with our 

numerous coastal systems and 

enormous potentials for aquaculture 

(Ezenwa et al.,1994). 

 

 Furthermore, the major aim of the 

Nigerian National Aquaculture 

Strategy is to achieve increased 

domestic fish production from all 

sources on a sustainable and 

renewable basis to the level of self-

sufficiency, and fish export in the 

to long term. The Federal Ministry 

of Agriculture and Rural 

Development (FMARD) has 

identified insufficient fish seed 

hatcheries, as one of the key issues 

prevalent in Nigerian aquaculture. 

The ministry also identified 

Inadequate supply and high cost of 

fish seed as one of the challenges 

facing aquaculture. This study was 

designed contribute to achieving 

the first three objectives under its 

aquaculture policy. 

 

This study therefore investigated the 

post-hatching developmental stages of 

Clarias gariepinus, exposed to a 

simulated brackish water environment, 

in a bid to better understand the salinity 

tolerance capacity of C. gariepinus, and 

in view to maximize the use of most/all 

aquatic environments for its possible 

culture. It is also essential for 

improvement on its breeding, provide a 

means of livelihood for fish farmers in 

settlements around brackish water 

eenvirons through the possible 

production of catfish-seed, and 

strengthen aquaculture’s potential to 

meet fish demand and supply in Nigeria. 

 

MATERIALS AND METHODS 

Study Area  
The study was conducted at the 

Department of Aquaculture and 

Fisheries Management, University of 

Ibadan (Laboratory-A), South-western 

Nigeria, Latitude: 7° 23' 28.19" N and 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4254889/#CR21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4254889/#CR22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4254889/#CR1
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Longitude: 3° 54' 59.99" E (Latitude, 

2024). The mean maximum and 

minimum temperatures are 26.460C and 

21.420C respectively and the relative 

humidity is 74.55% (Demographia, 

2015). All source of direct sunlight was 

sealed off to regulate light intensity and 

temperature within the experimental 

area, to ensure the endogenous rhythm 

of  embryo and welfare of  larva. 

 

Preparation of Culture tanks 

Rectangular tanks were used, each 35 

litres in capacity, and in triplicates for 

each treatment. The tanks were washed, 

and rinsed with freshwater. Six circular 

plastic tanks, 50litres each, used to 

supply spawning water of 0,2,4,6,8,and 

10ppt saline concentration to the 

various incubation tanks, were mounted 

above the incubation tanks (Olaniyi and 

Omitoyin, 2016). 

 

Preparation of saline spawning water 

The saline media was prepared by 

completely dissolving 2,4,6,8, and 10g 

of common (NaCl) respectively, in 

every litre of water in the supply tanks, 

as well as the start-up spawning water 

in the various culture tanks, while 

checking the salinity at intervals with 

the aid of a salinometer. Each treatment 

tanks were filled to 70% capacity and 

respective portions of NaCl was added 

per litre of water (IITA, 2021). 

 

 
Plate 1: Experimental set-up 

 

Stripping, collection of milt, 

fertilization, and incubation 

The induced female brood-stock were 

stripped of matured eggs by gentle and 

careful application of pressure to the 

abdomen, to press out the eggs. This 

was done into a clean bowl, after a 

15hrs latency period in temporary 

holding troughs at room temperature 

(27oC), as described by Davies et al., 

(2006). The male was sacrificed, and its 

milt collected into a petri-dish 

containing 25ml of saline solution, to 

fertilize the eggs, as described by 

Potangkan and Miller, (2016).  

Fertilization was achieved by spreading 

the milt over the eggs and mixing it with 

a plastic spoon, and adding clean water 

of equal volume. The mixture was then 

spread on each incubation net of 2mm 

mesh size in the culture tanks for the 

various treatments, as described by 

Okunsebor et al., (2015). 

 

Determining water quality 
Salinity, dissolved oxygen, pH, 

ammonia, nitrite, conductivity and 

temperature, were monitored daily for 

all 18 incubation troughs, from the first 

day of spawning. One third of the water 

in each tank was siphoned daily, using 

a rubber hose (covered with a net), and 
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refilled with clean water of varying 

salinity respectively, in order to 

maintain the tank’s water quality 

(Okunsebor et al., 2015). Physio-

chemical parameters were checked 

using standard procedures, before and 

after every change of water, to ensure 

optimal water quality 

. 

Determining Hatchability:  

Hatching rates were determined by the 

procedures and formulae as described 

by El-gamal, (2009) and Naeem et al., 

(2011). 

 

Microscopy, photo-micrography and 

ocular micro-measurement:  

The optical transparency of the 

hatchling enables us to see its 

distinctive features, such as the yolk-sac 

and pictorially characterize its 

development while subjected to saline 

treatments. Post hatching larval 

development was investigated and 

described with the aid of an Olympus 

light microscope at 10x magnification, 

a Sonny 20.1 mega-pixel digital camera 

and a PC (personal computer), as 

described by (Wasiu and Omitogun, 

2013), daily, from 0-minute after 

fertilization till the advanced fry stage 

was attained (Wasiu and Omitogun, 

2013). The samples were 

killed/anesthetized using 4% formalin, 

to prevent damaging of tissues for few 

hours. Samples were randomly 

collected and viewed under an Olympus 

light microscope. The morphological 

development of the larval stages was 

documented and recorded pictorially. 

Increase in length was taken with the 

aid of a micrometer, calibrated in (mm). 

The mean weight gain of the post-yolk-

sac larvae was also determined  (Wasiu 

and Omitogun, 2013). 

 

Data collection and analysis 

technique:  

Random sampling technique was used 

to collect samples from  the various 

culture tanks. The observed data was 

analyzed using descriptive statistics, 

One way ANOVA, and the statistical 

variance between means was tested at 

95% confidence level (Okusenbor et al., 

2015). 

 

RESULTS 

The highest mean hatchability of 

88.46% and 84.60% was observed in 

fertilized eggs incubated in 0ppt and 

2ppt salinity respectively, as shown in 

Table-1. Proportions of hatched larvae 

reduced progressively as the salt 

concentration increased. This result 

showed that, hatching of  Clarias 

gariepinus larva is optimally possible 

under brackish water conditions 

between 2-4% and can be tolerated up 

to 6% of NaCl.  

 

Table 1: Mean percentage hatchability of embryos for control and all salinity 

treatments. 

                            Salinity Treatment 

Replicates  0(ppt)   2(ppt)   4(ppt)           6(ppt) 

1  88.43   83.44   84.69           70.41 

2  87.19   84.48   84.74           70.96 

3  89.75   85.67   83.49           70.7 

Mean (%) 88.46   84.60   84.31           70.69 

StDev (±) 1.28   1.12   0.71             0.28 

 

The mean body lengths of yolk-sac 

larvae showed significant difference 

between the control and the 6% 

treatment, and no significant difference 

(P≥0.05) between the control, 2% and 4% 

salinity treatments. This result suggests 

that, with increasing salinity, the rate of 

increase in body length would decrease. 
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The optimal salinity suitable for 

development in terms of increase in 

length, ranges fro 0-4%, but tolerable 

up to 6%.   

 

Table 2: Mean increase body length of post-hatching larvae. 
                                Increase in Length per salinity 

Days  0(ppt)   2(ppt)    4(ppt)             

6(ppt) 

1  1.1   0.9   1.1   0.8 

2  0.6   0.8   0.5   0.1 

3  1.1   1.1   0.5   0 

4  0.9   0.8   0.3   0.1 

Mn(mm) 0.925   0.9   0.6                        0.25 

StDev(±) 0.24   0.14   0.35                        0.37 

 

Table 3 represents the results of the 

mean weight of yolk-sac larvae showed 

significant difference between the 

control and the 6% treatment, and no 

significant difference (P≥0.05) between 

the control, 2% and 4% salinity 

treatments. This results suggests that, 

with increasing salinity, the rate of 

increase in weight of the fish would 

decrease. Also it reveals that for the 

yolk-sac larvae, the optimal salinity 

suitable for development in terms of 

increase in weight, ranges from 0 to 4%, 

but tolerable up to 6%. 

 
Table 3: Mean increase in weight of post-hatching larvae. 

                                   Increase in Weight per salinity 

Days  0(ppt)   2(ppt)   4(ppt)             6(ppt) 

1  1.4   1.5   1.7   0.5 

2  0.9   0.7   0.1   0.1 

3  0.6   0.7   0.4   0.4 

4  0.7   0.6   0.7   0.2 

Mn(mg) 0.9   0.875   0.725   0.3 

StDev(±) 0.36   0.42   0.70             0.18 

 

Statistical analysis revealed a 

significant difference (P≤0.05) in yolk-

size decrease rate between the control 

and the 6% treatment, and no 

significant difference (P≥0.05) in the 

daily yolk absorption rates between the 

control, 2% and 4% salinity treatments, 

as represented in Table 4 below. This 

results suggests that, with increasing 

salinity, the rate of yolk-sac absorption 

would decrease. Also, it shows that for 

the yolk-sac larvae, the optimal salinity 

range for development lies between 0-

4%, and tolerable up to 6%. 

 
Table 4: Mean decrease in yolk-sac size of post-hatching larvae . 

                                  Decrease in Yolk-sac per salinity 

Days  0(ppt)   2(ppt)   4(ppt)             6(ppt) 

1  0.5   0.2   0.2   0.1 

2  0.4   0.2   0.4   0.1 

3  0.4   0.3   0.2   0 

4  0.2   0.2   0.2   0.1 

Mn(mm) 0.375   0.225   0.25           0.075 

StDev(±) 0.13   0.05   0.1           0.05 
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A  B  C  D  E  

 

F  G  H  I  

Plate 1 (A-I): Post hatching larval development (0% salinity).  

Magnification: x10 

A  B  C  D  E   

F  G  H  I  

Plate 2 (A-I): Post hatching larval development (2% salinity).  

Magnification: x10 

 

A  B  C  D E   

F  G  H  I  

Plate 3 (A-I): Post hatching larval development (4% salinity).  

Magnification: x10 

 

A  B  C  D E   

F  G  H  I  

Plate 4 (A-I): Post hatching larval development (6% salinity).  

Magnification: x10 

Tables 5-8 shows that the survival rate 

of the larvae, from the 4th day till the 

18th day (end of experiment), reduced 

progressively as the salt concentration 

increased. A sharp drop at 6% salinity 

on the 4th day (Table-5), and a steep 
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decline at 4% salinity from the 9th day, 

to the end of the experiment (Tables-

6,7and 8), suggests that hatched larvae 

can survive optimally in brackish 

conditions between 2-4% salinity and 

tolerable up to 6%, up until the 4th day; 

while its survival from the 9th day till 

advanced fry stage, the optimal salinity 

is 2% and tolerable up to 4%. This result 

shows that the hatched larvae of C. 

gariepinus, can be spawn and hatched 

in a brackish environment of 2%-4% 

salinity for a period of two weeks after 

the completion of yolk-sac absorption. 

However, the rate of survival steadily 

drops within this period.  

 
Table 5: Mean percentage survival of hatchlings at the end of day-4. 

                                                   Salinity Treatments 

Replicates 0(ppt)   2(ppt)   4(ppt)           6(ppt) 

1  84.17   81.59   82.32           39.26 

2  84.82   80.85   78.43           36.13 

3  82.13   78.87   82.00           34.67 

Mean(%) 83.71   80.44   80.92           36.69 

StDev(±) 1.40   1.41   2.16            2.35 

 

Table 6: Mean percentage survival of post yolk-sac larvae at the end of day-9 

                          Salinity Treatments 

Replicates 0(ppt)   2(ppt)   4(ppt) 

1  67.95   64.63   54.71 

2  65.17   62.15   54.69 

3  69.14   66.02   25.86 

Mn(%)  67.42   64.27   45.09 

StDev(±) 2.04   1.96   16.65 

 

Table 7: Mean percentage survival of fry at the end of day-14. 

                          Salinity Treatment 

Replicates 0(ppt)   2(ppt)   4(ppt) 

1  53.29   51.44   31.61 

2  55.36   49.16   28.05 

3  52.00   52.15   29.91 

Mn(%)  53.55   50.92   29.86 

StDev(±) 1.70   1.56   1.78 

 

Table 8: Mean percentage survival of advanced fry at the end of day 18. 

                           Salinity Treatment 

Replicates 0(ppt)   2(ppt)   4(ppt) 

1  42.86   41.91   29.75 

2  39.57   39.91   28.28 

3  42.06   38.31   25.10 

Mn(%)  41.50   40.43   27.87 

StDev(±) 1.72   1.80   2.45 
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Chart 1: Mean percentage hatchability of embryos across salinity treatments. 

 

 
Chart 2: Mean increase body length of post-hatching larvae. 
 

 
Chart 3: Mean increase in weight of post-hatching larvae. 
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Chart 4: Mean decrease in yolk-sac size of post-hatching larvae . 
Table 9: Water quality parameters measured for Control (0% Salinity). 

Salinity  Days   Temp     pH      DO        Cond.       NH3         NH4        NO2       NO3 

(%)                     (0C)              (mg/l)      (uS)        (mg/l)      (mg/1)     (mg/1)    (mg/1) 

0%    1         26.80   7.06     6.6 520      0          0             0             0 

2    26.51   6.86     6.58 587      0          0              0  0 

3         27.20   7.04     4.47 724      0.5          0.5           0  0 

4         27.20   7.04     5.26 1240          0          0             0  0 

9         26.92   6.80     6.35 3948        0          0             0  0 

12     26.78   6.77     6.33 6964      0.5          0.5           0.25  0.25 

15  26.78   6.77     6.49 9237      0.25         0.25          0  0 

18  27.10   6.77     6.40  ****      0.25         0.25          0  0 

Mn      26.91   6.89     6.06 3317.14      0.19         0.19          0.03  0.03 

StDev   ±0.24   ±0.13   ±0.77     ±3536.92   ±0.22       ±0.22        ±0.09      ±0.09 

 

2%     1        26.80   7.05     6.60 3650      0          0              0         0 

2  26.80   6.84     6.58 3998      0          0              0         0 

3  27.18   7.04     4.47 3976      0.25          0.25  0         0 

4  27.20   7.04     5.26 7470      0          0               0         0 

9  26.90   6.76     6.35 9386      0.25          0.25  0         0 

12  26.67   6.76     6.37 ****      0.5          0.5  0.25         0.25 

15  26.68   6.75     6.39 ****      0.25          0.25  0         0 

18  27.05   6.85     6.42 ****      0.25          0.25  0         0 

Mn       26.91   6.89     6.06 5696      0.19          0.19  0.03         0.03 

StDev   ±0.21   ±0.14   ±0.77     ±2587.99   ±0.18        ±0.18   ±0.09         ±0.09 

 

4%    1  26.78   7.05      6.6 6967       0          0                 0         0 

2  26.79   6.82      6.58 7410       0          0                0         0 

3  27.15   7.00      4.47 9475       0          0                0         0 

4  27.17   6.90      5.26 ****        0.25          0.25   0         0 

9  26.90   6.32      6.26 ****       0.5          0.5   0         0 

12  26.67   6.41      5.87 ****       0.25          0.25   0         0 

15  26.67   6.48      6.00 ****       0.5          0.5   0.25         0.25 

18  27.03   6.25      6.32      ****       0.1          0.1   0.25         0.25 

Mn   26.90   6.65      5.92 7950.67       0.2          0.2   0.06         0.06 

StDev               ±0.20   ±0.32    ±0.73    ±1338.57    ±0.21       ±0.21          ±0.11         ±0.12 
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6%    1  26.74   7.03    6.56 9165       0              0                0         0 

2  26.78   6.80    6.59 ****       0              0                0         0 

3  27.13   6.98    4.36 ****       0          0                0         0 

4  27.05   7.00    4.18      ****       0.1          0.1   0         0 

Mn   26.93   6.96      5.42 9165       0.03         0.03   0         0 

StDev               ±0.20   ±0.10    ±1.33    ±0.00       ±0.05       ±0.05   ±0.00         ±0.00 

 

8%    1  26.74   6.97 6.60      ****       0          0                0         0  

 

10%    1  26.78   7.05 6.25      ****       0          0                  0         0  

 

DISCUSSION 
The results showed that the African 

catfish larvae within the first four days, 

can grow optimally in saline media 

between 2-4%, and tolerable up to 6% 

salinity.  The growth and development 

rate of C. gariepinus was observed to 

decline with increasing saline 

concentration. This agrees with the 

findings of Ujagwung et al., 2021, who 

exposed fourteen day-old fry to 0 – 6 

ppt, and had 90%, 87.5% and 10% 

survival at the end of the 96 hour test 

period. Those subjected to 8 ppt and 10 

ppt had 100% dead within 48 and 12 

hours, respectively. It is also in line 

with the results of Kawamura et 

al.,2017, who recommend that hatchery 

rearing of African catfish be done at the 

optimum low salinity of 4–6 ppt rather 

than in full fresh water , for up to a least 

of 21 days. This rearing method, they 

reported, fosters larval welfare and 

improves hatchery production. 

 

Table-1 revealed the highest numerical 

hatchability of 88.46% and 84.60% was 

observed in fertilized eggs incubated in 

0ppt and 2ppt salinity respectively. 

Proportion of hatched larvae reduced 

progressively as the salt concentration 

increased, as also reported by Borode 

and Oyintoke (2004). This result 

showed that, hatching and rearing of  

Clarias gariepinus larve is optimally 

possible under brackish water 

conditions between 2-4% and can be 

tolerated up to 6% of NaCl.  

 

Statistical analysis as shown in Table-2 

uncovers a significant difference 

(P≤0.05) in yolk-size decrease rate 

between the control and the 6% 

treatment, and no significant difference 

(P≥0.05) in the daily yolk absorption 

rates between the control, 2% and 4% 

salinity treatments. This results 

suggests that, with increasing salinity, 

the rate of yolk-sac absorption would 

decrease. Also, it showed that for the 

yolk-sac larvae, the optimal salinity 

range for development lies between 0-

4%, and tolerable up to 6%.  This has 

been correlated with the fact that 

Clarias gariepinus is stenohaline and 

possesses only a limited ability to 

withstand an increase in the ambient 

salinity as a result of its limited ability 

for regulatory mechanisms.  

 

Table-3, which is the mean body 

lengths of yolk-sac larvae showed 

significant difference between the 

control and the 6% treatment, and no 

significant difference (P≥0.05) between 

the control, 2% and 4% salinity 

treatments. This results suggests that, 

with increasing salinity, the rate of 

increase in body length would decrease. 

The optimal salinity suitable for 

development in terms of increase in 

length, ranges fro 0-4%, but tolerable 

up to 6%.  This has been attributed to 

the organism channeling more energy 

to maintaining its regulatory functions, 

thereby making growth a secondary 

task.  
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Results of mean weight of yolk-sac 

larvae (Table-4) showed significant 

difference between the control and the 

6% treatment, and no significant 

difference (P≥0.05) between the control, 

2% and 4% salinity treatments. This 

results suggests that, with increasing 

salinity, the rate of increase in weight of 

the fish would decrease. Also it reveals 

that for the yolk-sac larvae, the optimal 

salinity suitable for development in 

terms of increase in weight, ranges from 

0 to 4%, but tolerable up to 6%.  This 

has also been attributed to the fact that 

Clarias gariepinus is stenohaline and 

possesses only a limited ability to 

withstand an increase in the ambient 

salinity resulting from the limited 

ability of its regulatory mechanisms, 

hence the decrease in body length, as 

the organism regulatory functions takes 

priority, thereby making growth 

secondary. The findings agrees with the 

work of Ujagwung et al., 2021. 

The survival rate of the larvae, from the 

4th day till the 18th day (Tables 5-8), 

reduced progressively as the salt 

concentration increased. A sharp drop 

at 6% salinity on the 4th day, and a steep 

decline at 4% salinity from the 9th day, 

to the end of the experiment, suggests 

that hatched larvae can survive 

optimally in brackish conditions 

between 2-4% salinity and tolerable up 

to 6%, up until the 4th day; while its 

survival from the 9th day till advanced 

fry stage, the optimal salinity is 2% and 

tolerable up to 4%. This result shows 

that the hatched larvae of C. gariepinus, 

can be spawn and hatched in a brackish 

environment of 2%-4% salinity for a 

period of two weeks after the 

completion of yolk-sac absorption. 

However, the rate of survival steadily 

drops within this period. This result 

agrees with the report of Fashina-

Bombata and Busari (2003), who 

reported the mean lethal salinity (MLS) 

of the post yolk-sac larvae of H. logifilis, 

a stenohaline specie, as 4.35.  

 

Results from this study (Table-9), also 

agrees with the findings of Borode et. 

al., (2002), who opined that, the optimal 

salinity range for the African Catfish 

larvae is between 0 and 2ppt, and 

acceptable up to 6ppt. The temperature 

range for this experiment, fell within 

the ranges of 22-350C as recommended 

by Akinyemi (1998), for the African 

catfish. Dissolved oxygen 

concentrations ranged between 

4.47mg/l-6.6mg/l, which lies within the 

optimal range of 3-8mg/l as 

recommended by the FAO (2003); 

Bhatnagar and Devi (2013), and the pH 

ranged from 6.86-7.05, within the 

recommended values of 6.5-8.5  

reported by  FAO (2003); Bhatnagar 

and Devi (2013). A sharp drop in water 

quality (particularly ammonium and 

ammonia) was observed on the third 

day, which was due to the introduction 

of mixed feeding, as a result of almost 

completely absorbed yolk-sac, as well 

as fecal wastes from the fish.  

 

CONCLUSION 

This study reveals that increasing 

salinity (NaCl) slows growth and 

development of the Clarias gariepinus 

(African catfish) post-hatching larvae. 

Yolk-sac absorption rate was 

significantly faster in the control and 2% 

salt concentrations and slower in 4% 

and 6% salt concentrations. Mean 

increase in length and weight decreases 

with increasing salinity also, however, 

contrary to some reports on hatchability 

and post-hatching larval development, 

this study recorded no hatching at 8% 

salinity.  The results of this study 

showed that the optimal range for the 

culture of the African catfish larvae is 

between 0% -2%, and is tolerable up to 

4%, till the advanced fry stage is 

attained, in about 14-18days, as also 

reported by Borode et. al., (2002). This 

species is therefore suitable for seed-

culture under brackish water 
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environment up to 18days. Considering 

the availability of brackish/ saline water 

bodies in rural localities, which is a 

major natural resource for the 

achievement of sustainable and 

renewable fish-seed farming, and with 

the results obtained from this study, it is 

suggested that specialized fish-seed 

hatcheries should be set up around 

brackish water sources, as well as the 

effective use of the coastal wetlands, to 

maximize the production of fish seeds, 

which is a major requirement for 

sustainability of the aquaculture venture 

in Nigeria. This will contribute to also 

to achieving the second objective of the 

National aquaculture strategy, through 

fish-hatchery 

establishment/management; and will 

contribute to the achieving the 

sustainable development goals (SDGs).  
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