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ABSTRACT 

The relative suitability of Glass aquaria, Plastic tank and Clay pot in hatching eggs 

and rearing the fry of Clarias gariepinus was assessed over a period of 13 weeks. The 

study was conducted at the indoor hatchery of the Departmental of Water 

Resources, Aquaculture and Fisheries Technology, Federal University of 

Technology, Minna. Eggs of Clarias gariepinus were fertilized, incubated and 

hatched in the various media. Percentage hatchability and fertilization were 

calculated to determine quality of the eggs.  Relative performances of the resultant 

fry were assessed using Survival, growth (weight/length gain and SGR) and K-

factor as indicators. A hundred and ten (110) fry were randomly selected; batch 

weighed and stocked in each culture media. The samples were distributed in 

triplicates of five (5) samples. Significantly higher percentages (75 %) of fertilization 

and hatching (90 %) were recorded in glass aquaria. The results also showed that 

fry in plastic tanks had the highest mean weight gain (2.69±1.73) and length gain 

(6.00±2.71) with significant difference (p<0.05). Similarly, the highest percentage 

SGR (4.34±1.82) was in fry reared in plastic tanks (p>0.05). However, percentage 

survival (58.47±3.92) was highest in clay pot culture facility with a significance 

(p<0.05). The condition factor on the other hand, revealed that Glass aquaria 

(K=1.10) and plastic tank (k=1.00) provided better rearing conditions and suitability 

for rearing C. gariepinus fry as against the clay pot (K=0.80). It was therefore 

concluded that, glass aquaria were the best for incubation and hatching of C. 

gariepinus larva, while plastic tank was better suited for rearing the fry and clay pot 

culture facility is better survival of fry. 

Keywords: Culture enclosure, incubation, hatching rate and C. gariepinus  
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INTRODUCTION  

For aquaculture to be highly 

successful in Nigeria there is need 

for good quality and cheap 

culturing facilities for fish culture 

which can also encourage small 

scale farmers in the field of 

aquaculture for sustainable 

production and also to meet the 

demand of fish. Scarcity of fish 

fingerlings is considered as the 

major problem mitigating the 

promotion and development of 

aquaculture in the country as 

desired fish seed are sometimes 

unavailable (Adewolu et al., 2008). 

In order to achieve adequate seed 

supply, about one million tonnes 

of fish per annum is needed as 

stated by FAO (2004).That is, 

fingerlings production even at 

semi-intensive management level 

is required to supply at least two 

billion fingerlings annually 

(Atanda, 2007). 

 

Human intervention is required in 

aquaculture practice in order to 

increase fish productivity and 

yields which will exceed those 

from the natural environment 

(Prince and Fatai, 2012). And also 

because the fish does not spawn 

spontaneously since the 

environmental factors such as the 

rise in water level and inundation 

of shallow areas do not occur in 

fish farm environment (Prince and 

Fatai, 2012). 

 

Condition factors (K) commonly 

employed in fisheries studies to 

determine the well-being of fish 

species in relation to their 

environment. It is calculated as a 

function of the weight and the 

length relationship of the fish, to 

establish the health status of 

individual fish (Froese, 2006). As 

submitted by Anibeze, (2000), the 

value 1 (K=1) or above (K>1) and 

even up to 3 (K= 3), are indications 

a fish is in good health condition 

while K- value less than 1, 

indicates that a fish is not thriving 

well. Factors such as in adequate 

or non-availability of food, 

predation, competition, fishing 

intensity, change in physico-

chemical parameters, spawning 

period, pollution and others could 

affect the condition of fish in the 

aquatic environment. (John and 

Nair, 1991).    

 

C. gariepinus is a popular choice for 

aquaculture because of its fast 

growth rate, hardiness, tolerance 

to poor water condition, air 

breathing characteristics, attractive 

market price and ease of breeding 

in captivity. Similarly, its good 

taste has increased demand over 

other many fishes. One of the 

problems often encountered by the 

local fish farmers is the cost of 

establishing a fish holding facility. 

Fish pond which is the most 
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popular type of culturing facility 

requires a substantial amount of 

money for its establishment. This 

cost implication has been one of 

the retarding factors in the 

production of fish to meet the 

daily fish requirements by the 

masses, thus leading to shortage in 

the expectation from local supply. 

Furthermore, the low output and 

survival of hatchlings in other 

culturing facilities such as plastic 

tanks and glass aquaria has also 

been of concern for intending fish 

farmers, thus, the need for a 

cheaper and alternative culturing 

facility (Atanda, 2007). 

 

The high mortality rate and low 

size of hatchlings often recorded in 

the use of plastic tanks and glass 

aquaria has been a set-back in 

meeting projected 1.3 million 

metric tonnes of fish demand 

(Ayinla, 2012). These problems 

could be associated with the 

environment of these culturing 

facilities which are far from the 

natural aquatic environment of 

fish. It is therefore necessary to 

intervene in the shortage of fish 

production by providing a 

mimicked environment to natural 

habitat through the use of culture 

enclosure for hatching and rearing. 

 

There are several culturing 

facilities depending on the nature 

of the materials used for the 

production of such facility. Several 

criteria are often considered for 

the selection of materials to be 

used for the construction of 

culturing facilities. These factors 

include the ease of water 

circulation in such facility, toxicity 

of such facility to fish, smoothness 

of the facility to prevent skin 

abrasion and infection to the fish, 

ease of cleaning and sterilization 

(Timmons et al., 2002). Also, the 

size of a particular holding facility 

depends on the type of fish species 

involved, stocking rates of fish, 

water quality and economic 

consideration (Olagunju et al., 

2007). According to De-Graaf et al. 

(1995), the importance of culturing 

facilities is enormous. This 

includes food security, 

preservation and storage and 

ornamental. Clay pots as fish 

culture enclosure is traditionally 

old and restricted to certain 

cultures and societies. 

Clay pot has been identified and 

used as a holding facility for the 

rearing of hatchlings as it provides 

an environment similar to the fish 

natural environment since clay is a 

natural substance that contains 

silicate and other soil properties 

(Williams et al., 1995).  

 

One major advantage of clay pot 

as holding facility is its minimum 

maintenance requirement except 

of course, for keeping it filled with 
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clean water. Fish can be grown in 

plastic tanks of nearly every shape 

and size. Plastic tanks are majorly 

rectangular and circular or oval in 

shape. Circular or oval tanks with 

central drains are easier to clean 

and enable easy water circulation 

than their corresponding 

rectangular ones (Britz, 2007).In 

view of this, it is evident that 

information on the relative 

suitability of clay, glass and plastic 

materials as holding/rearing 

facilities is hard to come by. This 

study is therefore, an attempt to 

bridge the information gap in the 

suitability of these materials in fish 

culture via hatching, survival, 

growth performance and 

condition factor of C. gariepinus in 

clay pot, glass aquarium, and 

plastic tank as incubators and 

culture facilities so as to establish 

which would provide the best 

culture medium. 

 

MATERIALS AND METHOD 

The experiment was carried out at 

indoor hatchery of the Department 

of Water Resources, Aquaculture 

and Fisheries Technology fish 

farm, Bosso Campus, Federal 

University of Technology, Minna 

for eight (8) weeks. Four ripe and 

matured brooders (two males and 

females) of Clarias gariepinus 

weighing 800-1000 g and 48.30 cm 

length were purchased from a 

local fish farmer in Minna. The 

brooder fish were disinfected with 

5% salt bath for 5 minutes as 

described by Haruna (2003) and 

then acclimatized for 1 week. 

Thereafter, brood fish were fed 

40% crude protein commercial 

feed. The experimental samples 

were thereafter maintained under 

optimum temperature (27 °C – 32 

°C), and good water quality 

management at optimum required 

limit for fresh water fish culture. 

After acclimatization, one each of 

the male and female were selected, 

the female was induced with 

Ovaprim hormone at 0.5ml/kg via 

intraperitoneal injection. After 9 

hours of latency, the eggs were 

stripped into a dry and clean 

plastic bowl.  

 

The male was sacrificed for milt. 

The milt was mixed with saline 

solution in a clean petri dish and 

added onto the eggs and stirred 

gently and thoroughly with a 

plastic spoon for about 2-3 

minutes in order to fertilize the 

eggs. After fertilization, the eggs 

were divided into 3 batches, each 

weighed about 17.5g with about 

3,000 eggs spread in a monolayer 

on kakabans in the incubators 

(glass aquarium: 60 x 30 x 30 cm; 

plastic tanks 42 x 33 x 25 cmand 

clay pots40 x30 cm for radius and 

height). Each facility was filled 

with 20 litres water. Incubation 

was monitored for about 48 h 



 

1Abdullahi, S. Z., 2Tsadu, S. M., 3Lamai, S. L. 4Yisa, T. A. & 5Ibrahim, A.  | 5  

 

An Assessment of the Relative Suitability of Glass Aquaria, Plastic Tanks and 

Clay Pots in the Hachability, Survival and Growth of Clarias gariepinus 
 

under flow through system with 

aeration. Water quality parameters 

particularly dissolved oxygen 

(DO), temperature, conductivity 

and pH were recorded during 

incubation, hatching and rearing. 

DO was determined by Winkler – 

azide method as described by 

Golterman et al. (1978) and 

adopted by (Yisa, 2012). 

Temperature was measured using 

a common mercury – in- bulb 

thermometer (-10-1100C range). 

Conductivity was measured using 

conductivity meter model 

JENWAY 4010 as described by 

Lind (1979) and adopted by Yisa 

and Izuoegu (2015) while pH was 

measured using pH meter KENT 

EH, model 7045/46. Percentage 

fertilization and hatchability were 

calculated using the formulae:    

�����������	
	�%� =
���	×���

���
 

Where NFE= Number of Fertilized 

Eggs, NEI= Number of Eggs 

Incubated 

������������		�%� =
���	 × ���

���
 

Where NHL= Number of Hatched 

Larvae, NFE= Number of 

Fertilized Eggs 

These were used to determine 

cumulative mean percentage 

fertility and hatching for the 

treatments. The 7 days old fry 

were reared in the incubation 

tanks for 4 weeks after which 110 

fry were further randomly selected 

and stocked in each rearing tank 

and replicated three times. Rearing 

of the fry was done for another 8 

weeks. Five (5) fry were randomly 

selected from each holding facility 

and then pooled weighed using 

Electronic Scale golden Mettler 

(USA) to determine the mean 

weight of the fry while transparent 

meter rule was used to determine 

the length. 

 

The growth of each group of the 

experimental samples were 

estimated using the following 

formulae:  

Weight gain (mg), WG= WF ˗ WI; 

Specific growth rate (%/day), 

��� =
��	˗	��	×	���

!
 

Where WF = final body weight of 

fish; WI = initial body weight of 

fish and T= time in days 

Survival was estimated as: 

Survival (%) =
���	×���

���
 

Where FNF= Final Number of 

Fish, INF= Initial Number of Fish. 

 

Data Analysis 

 Data obtained from the 

experiment were subjected to One-

way Analysis of Variance 

(ANOVA) using IBM SPSS 

Statistics 21 while multiple 

comparisons of the means were 

done using LSD. Linear regression 

of the length and weight of the 

samples was plotted via Microsoft 

Office Excel 2016 while the 

coefficient regression equation was 

used to determine the length-
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weight relationship on the linear 

graph. 

 

RESULTS 

Table 1 presents the results of 

survival and growth assessments 

of C. gariepinus fry raised in the 

three culture media. Samples 

reared in Plastic tank produced 

highest mean weight gain 

(2.69±1.73). The samples in glass 

aquaria also differed significantly 

(p>0.05) from samples in the other 

media. The least mean weight gain 

(0.95±0.36) was however recorded 

in the clay pot. 

Similarly, highest mean length 

gain was however recorded from 

samples reared in plastic tank 

(6.00±2.71). Samples in the Plastic 

Tanks also differed significantly 

(p>0.05) with samples in glass 

Aquaria and Clay pot. The least 

mean length gain was likewise 

recorded in samples reared in clay 

pot (1.88±1.09). 

 

The highest % SGR (4.34±1.82) was 

again obtained in plastic tank 

which significantly differed 

(p>0.05) with samples in other 

media. Nevertheless, the least % 

SGR (3.54±1.61) was similarly 

recorded in the clay pot. However, 

the highest percentage survival 

(58.47±3.92) was recorded in 

samples of the clay pot which 

significantly differed (p>0.05) with 

those of the glass and plastic 

media. 

 

Table2 presents the regression and 

correlation coefficients of the 

relationship between length and 

weight of C. gariepinus fry reared 

in the different culture facilities. 

The b-values indicated negative 

allometric growth pattern for the 

samples in glass aquarium (b = 

0.97) clay pot (b = 1.16) and the 

plastic tank (b = 1.47) while the R2 

are in the order of 0.87, 0.61 and 

0.79 for samples reared in glass 

aquaria, clay pot and plastic tank 

respectively. The above R squared 

values indicated that the model 

was good for samples in glass 

aquaria, fairly decent for those of 

the plastic tank while the clay pot 

was just above average in terms of 

fitness of predictability. 

 

The condition factor values shown 

in the table indicated that the 

species thrived well in the Glass 

aquaria (K=1.10) and the plastic 

tank (K=1.00) as compared to the 

poor K-value for samples in the 

clay pot. 

 

In Figure 1, the mean percentage 

fertility and hatching of C. 

gariepinus eggs incubated in 

different culture media are shown. 

The values revealed that the glass 

aquaria recorded highest 

percentages of fertility (75 %) and 
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hatching (90 %), Clay pot had the 

least percentage hatching (65 %) 

while plastic tank recorded 85 % 

percentage hatching. 

 

Results of water quality 

parameters measured during the 

experiment are presented in Table 

3. The results reveals that higher 

dissolved oxygen values obtained 

were in the order of 3.6±0.31 and 

2.80±0.28 for glass aquarium and 

plastic tank respectively with a 

significant difference (p>0.05) in 

glass aquarium alone. The least 

DO was therefore recorded in the 

clay pot. Similarly, the value of 

conductivity recorded was highest 

in glass aquarium (414.00±37.2) 

followed by the plastic tank 

(402.00±37.02) and the least was in 

the clay pot (398.00±36.40).The 

values of conductivity in the 

aquarium tank and the plastic 

tanks are significantly (p>0.05) 

higher than that of the clay pot. 

 

 

Table 1: Growth, Survival and Mortality of C. Gariepinus Fry Reared in 

Three Different Culture Facilities for 8 Weeks  

Parameter Glass  

Aquarium 

Clay Pot  Plastic Tank 

Mean Initial Weight (g) 0.01±0.00a 0.01±0.00a 0.01±0.00a 

Mean Final Weight (g) 1.80±1.08b 0.96±0.38c 2.70±1.75a 

Mean Weight Gain (g) 1.79±1.06b 0.95±0.36c 2.69±1.73a 

Mean Initial length (cm) 0.50±0.00a 0.50±0.00a 0.50±0.00a 

Mean Final Length (cm) 5.50±2.08b 4.94±1.61c 6.50±2.38a 

Mean Length Gain (cm) 5.00±1.90b 4.44±1.09c 6.00±2.71a 

% Specific Growth Rate 4.04±1.81a 3.54±1.61b 4.34±1.82a 

% Survival  21.57±3.21b 58.47±3.92a 21.27±3.01b 

Superscript with the same letter in the same row are not significantly 

different at p>0.05 

  

Table 2: The Length-Weight Relationship and Conditions factor of C. 

gariepinus fry reared in Glass Aquarium, Clay pot and Plastic Tank 

Treatment n 

Mean Length 

(L) ± SD 

Mean  

Weight 

(W) ± SD a b r2 Mean K ± SD 

Glass 

Aquarium 110 5.50±2.08 1.80±1.08 2.7953 0.9731 0.871 1.10 

Clay pot 110 2.38±1.61 0.96±0.38 1.1434 1.1649 0.6095 0.80 

Plastic tank 110 6.50±2.38 2.70±1.75 2.8073 1.4732 0.7918 1.00 
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Table 3: Mean Water Quality Parameters of C. gariepinus Fry Reared in 

Three Different Culture Enclosure for 8 Weeks 

CULTURE 

FACILITY 
D O (mg-l) T (°C) 

 
pH E.C. (µs/cm) 

Glass Aquarium 3.61±0.31a 25.67±2.33a 

 

8.9±1.42a 414.00±37.20a 

Clay Pot 2.12±0.20b 25.00±2.01a 
 

8.7±1.40a 398.00±36.40b 

Plastic Tank 2.80±0.28b 25.67±2.32a 
 

8.7±1.39a 402.00±37.02a 

Superscript with the same letter in the same column are not significantly 

different at p>0.05 

Key: T: Temperature; E. C.: Electrical Conductivity 

 

 
Figure 1: Number of Eggs Incubated and Mean Percentage Fertility and  

Hatching of C. gariepinus Fry Reared in Three Different Culture Media 

 

DISCUSSION 

The higher percentage hatching 

(90 % and 85 %) in glass aquarium 

and plastic tank might be 

attributed to their rectangular 

shape. Rectangular shape 

incubators are believed allow 

fertilized eggs to spread in a 

monolayer and remain still, hence, 

reducing mechanical damage 

which is common with jars such as 

clay pot. Similar observation was 

made by Viveen et al. (1986) and 

Lamai (2011).   

 

The higher percentage survival 

recorded in clay pot might be 

attributed to material nature of 

3
,0

0
0

3
,0

0
0

3
,0

0
0

1
7

.5

1
7

.5

1
7

.5

7
5

6
8

6
29

0

6
5 8
5

G L A S S  

A Q U A R I U M

C L A Y  P O T P L A S T I C  T A N K

CULTURE MEDIA

Number of Eggs Incubated 

(g)

Weight of Eggs Incubated 

(g)

Percentage Fertility (%)

Percentage Hatching (%)



 

1Abdullahi, S. Z., 2Tsadu, S. M., 3Lamai, S. L. 4Yisa, T. A. & 5Ibrahim, A.  | 9  

 

An Assessment of the Relative Suitability of Glass Aquaria, Plastic Tanks and 

Clay Pots in the Hachability, Survival and Growth of Clarias gariepinus 
 

clay pot which mimics the natural 

environment as compared to the 

glass aquaria and plastic tanks 

which are foreign to the natural 

environment of fish. These 

observations agree with the report 

of Halver (1972) who stated that 

fish grow best in their natural 

environment than artificial. In 

addition, the thickness of the clay 

pot is likely to serve as a buffer 

against temperature fluctuation 

which is critical to the survival of 

fry. Furthermore, the low light 

penetration observed in the clay 

pot could possibly account for the 

highest survival (58.47±3.92) 

recorded therein. C. gariepinus 

tend to perform better in an 

average light intensity 

environment as similarly observed 

by Appelbaum and Kamler, (2000) 

and Mino et al. (2008). They also 

observed that in about 15- 20-hour 

darkness, C. gariepinus grows 

better. Although the experimental 

fish were randomly selected and 

distributed to the culture facilities 

(glass aquaria, clay pot and plastic 

tanks), the fry in the clay pots 

seems to be uniform in size which 

prevents sibling cannibalism as 

few or no shooters were noticed. 

This agrees with the report of 

Appelbaum and Arocklaraji (2010) 

that variation in size of fish can 

cause cannibalism. 

 

The higher weight and length 

gains (2.69±1.73 and 6.00±2.71) 

recorded in plastic tanks was 

probably due to good response to 

feed by the fry and enough space 

and size as well shape of the tank 

as similarly observed by Yisa 

(2012) that good response of fish to 

feed increases its growth, appears 

robust and healthy. Similarly, the 

higher specific growth rate (SGR) 

of 4.34±1.82 that was recorded in 

plastic tanks could be adduced to 

similar reason as stated above. 

However, the low specific growth 

rate in clay pots could be 

attributed to low metabolism as a 

result of low temperature in the 

culture enclosure. This led to 

reduction in acceptance of dry 

compound diet and fry inactivity 

as reported by Balogun et al. 

(2004). 

 

The high mortality after hatching 

or during rearing in the three 

culture facilities especially in glass 

aquarium (78.43±4.92) and plastic 

tank (78.73±4.02) could be partly 

due to transition from endogenous 

(yolk sac feeding) to exogenous 

feeding as similarly observed by 

Nlewadin andMadu (2004) as cited 

by Tsadu et al. (2009) and by 

Kolawole et al. (2011) and partly 

due to cannibalism by fast growers 

(shooters) among the hatchlings. 

This was because the carcasses of 

the dead fry were not always 
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found in the tanks hence assumed 

to have been cannibalized. Also 

Hecht and Appelbaum (1988) 

observed that young catfishes are 

cannibalistic. 

 

The water temperatures measured 

were within the range (25.00±2.01 _ 

25.67±2.33) to culture warm water 

fishes as reported by Balogun et al. 

(2004). Dissolved oxygen was low, 

Adekoya et al. (2004) reported that 

this can cause discomfort to fish, 

slow down the growth and 

ultimately lead to death. Linear 

regression of the length and 

weight of C. gariepinus fry raised in 

the different facilities gave positive 

correlation coefficient values 

which indicates that length 

increases of the fry produced 

corresponding positive increases 

in weights of the respective 

samples. Exponents of regression 

(b < 3.0) shows negative allometric 

growth patterns of the species 

under the various culture media. It 

is a well-known fact that the 

functional regression "b" value 

represents the body form, and it is 

directly related to the weight 

affected by ecological factors such 

as temperature, food supply, 

spawning conditions and other 

factors such as sex, age etc 

(Benedict et al., 2009). The 

implication is that, the body 

weights of the fishes increased 

with increase in body length, but 

the rate of increase in weight is 

less than the rate of increase in 

length. According to Adeyemi et 

al., 2009, negative allometric 

growth pattern in fish implied that 

the weight increases at a lesser rate 

than the cube of the body length 

(Obasohan et al., 2012). The 

coefficient determination (R-

squared) values, which is the 

percentage of variability of the 

respondent variable explained by 

a linear model. This implies that, 

the model can be used to fairly 

predict the weight of the samples 

raised in the Glass aquaria and 

Plastic tank compared to those 

raise in the clay pot. 

 

C. gariepinus did well in the Glass 

aquaria as well as the Plastic tank 

as compared to the Clay pot. This 

could be an indication of the 

conditions of these facilities for fry 

rearing as indicated by John and 

Nair (1991) that a fish is thriving 

well when the K-value is equal to 

or greater than 1. 

 

CONCLUSION 

Inferring from the outcome of this 

study, it was concluded that glass 

aquarium is the best for incubation 

and hatching facility for C. 

gariepinus. However, it was 

concluded that the plastic Tank on 

the other hand, was the best 

rearing facility for the species 

while clay pot was best as holding 
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facility for C. gariepinus at fry stage 

as shown in their survival. 
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