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ABSTRACT: Food type and stocking density are two major factors influencing aquaculture production. To evaluate 

their effects on growth, survival rate, and cannibalistic activities among African catfish (C. gariepinus) larvae, a 

3×3 factorial design was used. Three feed types (Artemia nauplii, Zooplankton, and dry feed) and three different 

stocking densities (10, 20 and 40 larvae l-1) were performed throughout a 21 days rearing period (each 

treatment was triplicated). T1 Catfish larvae (Artemia nauplii and 10 larvae l-1) and T9 (Dry feed and 40 larvae l-1) 

showed the highest growth performance parameters and significantly lower growth performance parameters as 

expressed by final body weight (T1; 165.03 mg, T9; 34.36 mg), specific growth rate (T1; 22.83% day-1, T9; 14.83% 

day-1). Meanwhile, the survival rate percentage was the lowest (29.37%) and the highest (82.37%); in T4 

(Zooplankton and 10 larvae l-1) and T9 (Dry feed and 40 larvae l-1) respectively. Additionally, higher stocking 

densities of catfish larvae had expressed higher rates of cannibalism when compared to the lower stocking 

densities. The lowest cannibalism rate (3.46%) was recorded for T1 (Artemia nauplii and 10 larvae l-1) by the end 

of the experiment. Despite the absence of significant interaction effect between stocking density and feed on 

rearing performance of C. gariepinus larvae, results of the current study indicated successful rearing and well 

performance of catfish larvae concerning growth performance, cannibalism and survival rates at lower stocking 

density. The density of 10 larvae l-1 was the maximum threshold capacity for C. gariepinus larval best growth 

when fed on either Artemia or zooplankton. However, further investigations are required to explore the effect of 

using other dry feed types in the rearing phase of African catfish larvae. 
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INTRODUCTION 
 

Ration and stocking densities are two major elements in aquaculture affecting growth, welfare, and health 

(Saether and Jobling, 1999; Ellis et al., 2005). Restricted rations are routinely associated with reduced growth rates 

(Saether and Jobling, 1999; Verbeeten et al., 1999). Meanwhile, fish farmers focus on finding species of fish of high 

growth rate, adaptive with the environmental conditions, easy to be produced, with suitable prices. Owing to its high 

environmental tolerance and easily controllable breeding habits, African catfish (Clarias gariepinus, Burchell, 1822) 

was selected as a promising candidate for aquaculture production (FAO, 2015).  

However, the Intensive larval production under optimum hatchery managements is still, hampered by egg 

and larvae qualities and the essential requirements of live food during the post-larvae stage. The changeover from 

endogenous to exogenous feeding is a critical time for fish larvae so that, availability of food of a suitable size is, 

therefore, essential for commercial rearing (Gulbrandsen, 1993; Jähnichen and Kohlmann, 1999).  

At the onset of exogenous feeding, African catfish larvae require live feeds such as Artemia nauplii/cyst, 

yeast, unicellular algae, rotifers, copepods, cladocerans as the most appropriate starter feeds (Kolkvoski, 2001; 

Ajepe et al., 2014; Adewumi, 2015). Artemia is the most preferred and reliable live food organisms not only in 

rearing fish and crustacean larvae but also for newly hatched catfish larvae that survive and grow best when raised 

on a diet of live food notably Artemia nauplii (Olurin and Oluwo, 2010). The relationship between food type and 

density of fish larvae has received attention in recent years as a possible factor influencing growth and survival of 

larvae both in nature and hatchery managements (Atsi et al., 2009; d'Orbcastel et al., 2009 and Musa et al., 2012).  

Moreover, cannibalism is a serious problem during larval and early juvenile rearing, particularly under hatchery 

conditions (Hecht and Appelbaum, 1988). During larval and juvenile rearing of C. gariepinus a problematic 

cannibalism due to a number of environmental factors have been identified; food availability appears to be the 

http://www.science-line.com/index/
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major factor (Al-Hafedh and Ali, 2004). Another major constraint for successful rearing of this species is the high 

mortality rate due to cannibalism because of insufficient larval food and an improper feeding regime (Hecht and 

Appelbaum, 1988; Legendre, 1992; Otéméet., 1996).  

Therefore, the negative consequences of feed type, stocking density and the need for profitable production 

dictate the valuation of optimum feed type and density limits for African catfish (Clarias gariepinus larvae). 

 

MATERIALS AND METHODS 

 

Apparently healthy African catfish larvae were sourced from the experimental broodstock that was previously 

induced to spawn by HCG in the fish breeding and production laboratory belongs to the Department of Animal 

Husbandry and Animal Wealth Development, Faculty of Veterinary Medicine, Alexandria University. Two days after 

hatching, larvae from two parents were pooled and removed with a tablespoon (Petkam and Moodie, 2001). Larvae 

were placed in cylindrical plastic bowls (each; 40 cm diameter and 25 cm depth), (Hossain et al., 1998). These 

bowls were filled with a previously stored tap water in an open tank for at least 24 hrs before being used. Water 

height in each plastic bowl was similar and fixed at 15 cm. The stagnant water in each bowl was gently aerated 

with a single air stone. Water quality was maintained by replacing the water in the plastic bowls once per day. 

Feeding was started 48 hrs post hatch when the yolk sac was completely absorbed.  

 

Experimental design 

A completely randomized design (CRD) was employed in this experiment. Catfish larvae were randomly 

allocated into 10 L of water in the plastic tank. A 3×3 experimental design using three feed types (Artemia nauplii, 

Zooplankton, and dry feed) and three different stocking densities (10, 20 and 40 larvae l -1) was performed 

throughout 21 days rearing period where each treatment was triplicated. The larvae in three treatments were fed 

Artemia nauplii in excess twice per day for 21 days. Zooplankton was served and following density superior to 3000 

rotifers, cop, clad, larvae-1 day-1, supplied to three treatments. Dry feeds based on the liver of beef and yeast dry diet 

was used in the other three treatments. Larvae were fed twice times a day. Dry diet distributed at 20% of larvae 

biomass and adjusted every four days after weighting.  

 

Preparation of Experimental Foods 
 

Artemia nauplii: Artemia nauplii cysts (Artemia salina) were incubated and hatched under optimal condition 

according to the manufacturer protocol in 30 ppt saline water for 24 hrs at 30o. Newly hatched Artemia nauplii 

were separated from the hatching debris by interrupting the air supply in the hatchery vessels. The nauplii were 

then siphoned out to a fine mesh (100 µm) harvesting box. Newly hatched Artemia were then kept in aerated saline 

water and used within 12 hrs. Artemia was washed with tap water and provided to the larvae. Larvae feed in excess 

(controlling distribution of live food 30-40 minute after distribution).  
 

Zooplankton production: Natural zooplankton (Mainly; rotifer, Brachions spp., copepods Termocyclops spp., 

cladocerans, Daphnia spp., Monia sp., and Ceriodaphnia spp.) was produced in a rectangular tank (2x2x1 m3) with 

sac fertilization methods. Chicken droppings were used to fertilize water and each tank was inoculated with 25 L 

water obtained from a pond using plankton nets (50 µm). Natural zooplankton was harvested from the concert tank 

with sieve net 50-100 µm after 5-7 days of culture and thoroughly washed with tap water prior to feeding. 

Zooplankton constituted for rotifer 65 % copepods (28 %) and cladoceran (water flea) 7% collected daily and 

treated with formalin 50 ppm for 1-2 minutes to eliminate any pathogen and still alive. The zooplankton was served 

following a density superior of 3000 (rotifer, copepods, cladoceran) larvae-1 day-1, this number of zooplankton was  

daily assessed after fixating in 0.5 ml of formalin 4 % in 5 ml filtrate observation microscope and counting in one 

ml filtrate feed granule particle size 200 to 300 µm were fed. 
 

Dry feeds: Dry feed based on beef liver and yeast was used in order to improve the survival and growth rates 

(Hung et al., 2002). The proximate analysis of dry feeds is summarized in Table 1. Larvae were fed twice per day. 

Dry diet distributed at 20 % of larvae biomass and adjusted every four days after weighting. 
 

Water quality: The water quality within the plastic tanks was maintained as it was cleaned daily and water 

totally replaced prior to the first feeding schedule in the morning. The temperature was monitored twice daily with a 

centigrade thermometer at 08.00 and 15.00 hours (Table 3). Dissolved oxygen was measured every 4 days (Fermin 

and Bolivar, 1991) using a digital oxygen meter (Oxyguard handy III, Oxyguard international, Birkerod, Denmark), 

pH using a hanna pH meter. Ammonia nitrogen (TAN), nitrate-nitrogen, nitrite-nitrogen, organic matter and total 

hardness were analyzed using analytical kits (HACH Company, Loveland, co 80539 USA). 
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Table 1 - Ingredients composition of the dry feed. 

Ingredients Percentage Proximate on dry basis  Percentage 

Yeast powdered (protibel) 50 Moister 7.8 

Beef liver  35 Crude protein 35.7 

Soybean oil  5 Crude lipids 10.9 

Vitamin mix 5 Ash 11.7 

Mineral mix 5 Fiber 6.8 

 

 

Growth measurements 

 

Body weight developments (BW, mg larva -1): The mean of initial weights of the stock in each plastic bowl 

was measured using Mettler electronic top-loading balance of four digits. At the end of the experiment, feeding was 

stopped; larvae were starved for 24 hrs before they were removed for weighing and measurement (Petkam and 

Moodie, 2001). Ten larvae were randomly sampled from each plastic bowl. They were placed on paper towel to 

absorb water and weighted for each replicate as a patch to the nearest 0.1 mg.  

 

Specific growth rate (SGR, % day-1):  

 
Where;  

wi= initial weight (mg) of larvae 

wf  = final weight (mg) larvae 

Ln = natural logarithmic 

W= weight of larvae (mg). 

 

Body length (BL, mm larva -1): The mean of initial and final total lengths of the stock in each plastic bowl was 

measured using a stereo microscope. Ten larvae from each plastic bowl were preserved in 5% formalin to reduce 

the shrinkage of total length 24h after preservation (Petkam and Moodie, 2001).  

  

Survival rate percentage (SR, %): Survival rates during the experiment were estimated from daily mortality. 

Dead larvae were removed twice daily at 8 am and 8 pm hrs. Final survival rates were determined by the number of 

alive at the end of each treatment.  

 

100 

Where;  

Ni= number of larvae alive at the end of the experiment. 

No= number of larvae stocked at the beginning of the experiment 

SR % = percentage of survival. 

 

Cannibalism rate percentage (CR, %): CR % = 100 – {survival rate (%) + observed mortality (%)} 

 

Statistical analysis 

Differences in growth rate due to stocking density and food type were determined by GLM according to SAS 

(2004), taking into account the normality of the data distribution and the homogeneity of variances. Significance 

was established at P < 0.05. Further, the effect of significant interaction between replicate and treatment was 

performed and non-significant interaction was recorded. 

 

Statistical model: Xij = µ + ti + rj + ti*rj + eij 

Xij : Growth parameters and production parameters. 

µ: Population mean. 

ti: Treatment effect of feed types and stocking density. 

rj: Replicate effects. 

eij: experimental error.  



76 
To cite this paper: Shourbela RM, El-Hawarry WN, Abd El-Rahman SH. 2016. Interactive effects of stocking density and feed type on growth, survival and cannibalism 

among African catfish (C. gariepinus Burchell 1822). Online J. Anim. Feed Res., 6(3): 73-82. 

Scienceline/Journal homepages: www.science-line.com; www.ojafr.ir 

 

RESULTS 

 

Body weight (BW, mg larvae -1) 

Table 2 depicts body weight (BW) for each feed type (Artemia nauplii, Zooplankton, and dry feed) and density 

(10, 20 and 40 larvae l-1). Average body weight at the start of the experiment did not differ significantly (P > 0.05) 

and ranged from 1.64 to 1.75 mg. By the end of the experiment; the body weight developments revealed significant 

(P < 0.05) differences among various treatments. The highest body weight (165.03 mg) was observed in the 

Artemia nauplii fed larvae maintained under low stocking density (T1) followed by T4 (121.85 mg) zooplankton fed 

larvae. Meanwhile, the body weight of the larvae fed dry diet was not significantly different density (10, 20 and 40 

larvae l-1) treated groups at the end of the experiment. 

Body weight of the larvae under high stocking density of T3 (94.36 mg) and T6 (94.27 mg) were significantly 

(P < 0.05) lower than those of other treatments fed on the same type of food. The lowest body weight (34.36 mg) 

was recorded for T9 (Dry feed and 40 larvae l-1). Regarding feed type; significant (P < 0.05) differences were 

observed among different groups with different diets. Zooplankton fed larvae showed significant (P < 0.05) lower 

body weight than Artemia feed larvae. Meanwhile, groups fed on live food showed significant (P < 0.05) higher body 

weight than dry diets fed larvae. 

 

Specific growth rate (SGR % day-1) 

As shown in Table 2 the average specific growth rate (SGR) of African catfish (C. gariepinus) larvae 

demonstrated a significant difference (p < 0.05) among different experimental groups. The low density results in 

the highest SGR (22.83% day-1) among larvae of African catfish namely Artemia fed larvae T1 (Artemia nauplii and 

10 larvae l-1). Whereas, the lowest SGRs (16.38% day-1), (14.73% day-1) and (14.83% day-1) were observed in the dry 

diet fed catfish larvae; T7 (Dry feed and 10 larvae l-1), T8 (Dry feed and 20 larvae l-1) and T9 (Dry feed and 40 larvae l-

1) respectively.  

 

Body length (BL mm) 

Average body length of larvae at the start of the experiment ranged from 5.63 to 5.81 mm Table 2. By the 

end of the experiment, the body length of T1 (Artemia nauplii and 10 larvae l-1) was significantly (p < 0.05) larger 

(24.54 mm) than the other treated larvae groups. The averaged body length of the dry fed larvae was significantly 

(p < 0.05) lower than live food fed larvae. 

 

 Survival rate 

 Table 2 illustrates the effects of stocking density and food types on survival rates of C. gariepinus larvae. 

Statistical analysis of the present data indicated non-significant differences among the different groups at the start 

of the experiment. By the end of the experimental period; the survival rates observed were significantly (P < 0.05) 

different among respective treatments. The dry diet fed larvae kept under high stocking density (T9: 40 larvae-1) had 

the lowest survival rate (29.37 %). In the same trend, Artemia and zooplankton fed larvae maintained under high 

stocking density (T3 and T6 respectively) showed lower survival rates when compared to those fed on the same 

food type at low and medium density. On the contrary, low density resulted in high survival rates (82.37 %) and 

81.79 % in zooplankton (T4: 10 larvae-1) and Artemia (T1: 10 larvae-1) fed larvae respectively. 

 

Cannibalism rate (%) 

Results for the effects of stocking density and food types on cannibalism of C. gariepinus larvae are shown in 

Table 3 and Figure 1. Cannibalism rates were very low in the first five days of the experiment. By larval aging, the 

rate of cannibalism increased among all treated groups. Additionally, cannibalism was significantly high (P < 0.05) 

at high stocking density in all treatments (33.45 %, 27.45 % and 13.26 % for T6, T9, and T3; respectively). 

Meanwhile, cannibalism was significantly low (P < 0.05) in all Artemia fed treated larvae together with a significant 

increase in the rate of cannibalism in zooplankton and dry food fed larvae. 
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Table 2 - LSM ± SD of Body weight, Specific growth rate, Body length , and Survival rate of African catfish (C. gariepinus) larvae (% day -1) during 21 days culture as 

influenced by different stocking densities and feed types (T1 to T9). 

Treatment 

Stoking 

Density 

(Laravae l-1) 

Food Type 
Initial Body Weight  

(mg larva-1) 

Final Body  

Weight  

(mg larva-1) 

Specific 

Growth Rate  

(% day-1) 

Initial Body Length  

(mm larva-1) 

Final Body 

Length  

(mm larva-1) 

Survival Rate % 

T1 10 

Artemia 

1.74a±0.34 165.03a±23.50 22.83a±0.76 5.81a±0.48 24.54a±0.84 81.79a±3.53 

T2 20 1.71a±0.35 127.16b±27.74 21.54b±0.68 5.76a±0.54 21.91bc±1.49 74.97ab±0.27 

T3 40 1.64a±0.39 94.36c±27.06 20.18d±0.44 5.80a±0.47 20.50c±2.05 52.66c±0.52 

T4 10 

Zooplankton 

1.71a±0.35 121.85b±28.77 21.30bc±0.53 5.64a±0.42 22.8b±1.40 82.37a±2.40 

T5 20 1.75a±0.34 108.75bc±29.95 20.51cd±1.06 5.78a±0.51 21.95bc±2.11 72.31ab±1.41 

T6 40 1.7a±0.33 94.27c±41.48 19.75d±1.25 5.77a±0.50 21.45bc±2.53 38.74de±15.06 

T7 10 

Dry feed 

1.71a±0.35 46.4d±14.46 16.38e±0.77 5.63a±0.45 18.03d±2.44 68.05b±0.99 

T8 20 1.71a±0.35 34.1d±12.43 14.73f±1.47 5.69a±0.51 15.68e±1.85 48.93cd±1.24 

T9 40 1.69a±0.33 34.36d±14.24 14.81f±1.22 5.76a±0.54 14.63e±1.46 29.37e±2.60 

LSM=Least square means; SD= Standard deviation; Means within a column with different superscripts differ significantly (P<0.05). 

 

  

Table 3 - LSM ± SD of cannibalism rate (%) of African catfish (C. gariepinus) larvae during culture periods 0, 5, 9, 13, 17 and 21 days as influenced by different feed types 

(T1 to T9). 

Treatment 

Stocking 

Density 

(Larvae l-1) 

Food Type 
Rearing period (days) 

0   5 9 13 17 21 Total 

T1 10 

Artemia 

0 0 0 1.11c±1.57 1.09c±1.53 1.26d±0.34 3.46c±0.37 

T2 20 0 0 0 2.18bc±0.04 2.90c±0.78 3.39cd±0.21 8.47bc±0.53 

T3 40 0 0 2.04b±0.04 3.33bc±1.15 2.85c±0.92 5.04bc±1.13 13.26b±3.16 

T4 10 

Zooplankton 

0 0 0 2.08bc±0 3.29c±1.51 1.76cd±0.78 7.13bc±0.71 

T5 20 0 0 0 1.59bc±0.76 6.18b±0.70 2.51cd±2.13 10.27bc±0.51 

T6 40 0 0 3.31b±1.82 7.28a±2.88 13.59a±1.71 9.27a±0.38 33.45a±6.79 

T7 10 

Dry feed 

0 0 0 1.68bc±0.42 2.12c±2.29 1.76cd±0.79 5.56c±0.08 

T8 20 0 0.50a±0.71 3.61b±2.18 1.90bc±0.72 1.47c±0.03 2.63cd±0.54 10.10bc±1.60 

T9 40 0 1.95a±2.75 7.69a±4.31 4.16b±0.15 6.14b±0.66 7.85ab±3.89 27.78a±2.86 

LSM= Least square means; SD= Standard deviation; Means within a column with different superscripts differ significantly (P<0.05).  
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Figure 1 - Cannibalistic behavior among African catfish (C.  gariepinus) larvae during culture periods (arrows refer to 

area of cannibalism) 

 

 

DISCUSSION 

 

Results of the current study indicated density dependent growth of African catfish Clarias gariepinus larvae 

as expressed by the higher growth performance (body weight development, specific growth rate) of the low density 

treated groups fed different food types. The growth of C. gariepinus larvae at 10 larvae l-1 density was significantly 

different to that of C. gariepinus larvae stocked at 20, 40 larvae l-1, indicating that a density of 10 larvae l-1 was the 

maximum threshold capacity for C. gariepinus larval best growth. Several studies on African catfish larvae have 

shown negative effects of increasing stocking density, demonstrated by decreased growth performance (Adewumi, 

2015; Atse et al., 2009; Haylor, 1991; Hossain et al., 1998; Josiah et al., 2012; Musa et al., 2012).  

Individual growth and population density are closely interrelated. Inter-individual contacts, competition for 

food and stress that are more important in high densities could adversely affect on growth performances (Haylor, 

1992 and Barcellos et al., 2004). According to Ruane et al. (2002), high density of larvae in combination with the 

high food availability might result in a stressful situation, not only from the build- up of metabolites but also from a 

competitive interaction. Such stressful situation may have adverse impacts on the physiological, health and/or 

behavioural status of the individual fish involved resulting in reduced energy intake and increased energy utilization, 

so prolonged activation of the HPI axis is likely to indirectly reduce growth through a negative effect on energy 

balance (Ellis et al., 2002; Huntingford et al., 2006). Additionally, suppression of growth hormone secretion in 
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stressed fish is another expected cause of declined growth (Pickering et al., 1991 and Farbridge and Leatherland, 

1992).  

It is evident from the present study that; live food organisms were more effectively utilized by C. gariepinus 

larvae than dry artificial diet. Meanwhile, feeding Artemia nauplii had significantly improved the growth 

performance in all Artemia fed treated groups. The same conclusion was reported in C. gariepinus (Atse et al., 

2009; Ngupula et al., 2014; Olurin and Oluwo, 2010; Yakubu et al. 2015), H. longifilis (Kerdchuen and Legendre, 

1994 and Atse et al., 2009) and in Clarias macrocephalus (Fermin and Bolivar, 1991). The better growth observed 

in Artemia nauplii fed groups may not be attributed to the nutritive and digestibility values of live Artemia nauplii 

only, but also, to the fact that C. gariepinus larvae display an innate predatory nature to capture motile live food 

particles as observed during this experiment. Most of the aforementioned studies related this phenomenon to the 

presence of enzymes in natural feeds that hasten the digestive processes together with the lack of functional 

stomach and particularly the absence of pepsin digestion during the first days of exogenous feeding (Cahu and 

Zambonino, 2001; Verreth et al., 1993).  

On the contrary, Adeyemo et al. (1994) reported opposite results for two other catfish, H. bidorsalis, and C. 

gariepinus. Larvae fed on M. dubia had higher growth rates than those fed on Artemia nauplii. Similarly, Evangelista 

et al. (2005) found that the growth performance of Catfish larvae fed Artemia, Moina and Chironomus did not differ 

significantly but, those larvae fed on Brachionus and artificial diet had the lowest growth among all treatments. 

Differences in research findings may due to the nutritional quality of the Moina, which varies according to culture 

conditions (Watanabe et al., 1983).  

Averaged body length of larvae in T1 (Artemia nauplii and 10 larvae l-1) (24.54 mm) was significantly larger 

compared to the other treatments (Table 4). These results may be attributed to the higher growth rate of larvae in 

T1 (Artemia nauplii and 10 larvae l-1) than other treatments. Similarly, Evangelista et al. (2005) stated that the total 

length of the catfish C. macrocephalus fed on Artemia was higher than other treatments fed on dry diets, Moina, 

Brachionus, and Chironomus. Also, Oyero et al. (2009) reported higher length in the group fed on Artemia than fed 

on liquid larvae. Data demonstrated a non-significant difference between T2 (Artemia and 20 larvae l-1) (21.91 mm), 

T4 (22.8 mm), T5 (21.95 mm) and T6 (21.45 mm). These results may be attributed to the same body weight 

development of larvae of these groups. On the other hand, the lower body lengths of T7 (18.03 mm), T8 (15.68 mm) 

and T9 (14.63 mm) recorded in the current study might be attributed to the low body weight development of larvae 

of these groups. The length of catfish is also density dependent, thus, the high stocking density resulted in low 

length. Similarly, Bombeo et al. (2002) reported a declining length of C. macrocephalus larvae at high stocking 

density than low stocking density. 

In this study, increasing stocking density decreased the survival rate of the larvae; consequently, mortality 

was lower in the lower density treatments. Growth and survival of African catfish Clarias gariepinus are known to be 

strongly influenced by stocking density (Hecht, 1982; Hecht and Appelbaum, 1988; Appelbaum and Van Damme, 

1988; Haylor, 1991, 1992). Hecht and Appelbaum (1987) observed that lower stocking densities always gave the 

higher growth rate in an experiment with 25-day old C. gariepinus fingerlings density range, 5–20 fish l-1. 

Meanwhile, the decreased survival rates of larvae fed on dry diets are comparable with the findings recorded in 

other catfish. H. longifilis larvae fed on trout-starter feed, (Kerdchuen and Legendre, 1994) and C. gariepinus larvae 

(Hogendoorn, 1980) had low survival rates; 32 % and 12 %; respectively. This might be related in part to the feed 

quality and the digestibility or to the ill-developed digestive systems at first feeding. Moreover, rapid degradation of 

the excess feed with a subsequent increase in ammonia in the water (Sharma and Chakrabarti, 1999) and 

enhanced growth of pathogenic microbes following excess feed might be another reason for decreased survival 

rates (Charlon and Bergot, 1984).  

Results of cannibalism in the present study clearly indicated a density dependent cannibalism rate in C. 

gariepinus larvae. Cannibalistic behavior in the present experiment was observed primarily in five-day-old larvae. 

The rate of cannibalism in the first five days was very low probably because of size heterogeneity which was initially 

low and did not permit cannibals to find prey that was small enough to be swallowed as a whole. By aging, the 

larger larvae cannibalized the smaller and weaker larvae, so there was less variation in the size of the larvae and, 

subsequently, resulted in a declined cannibalism rate. Hence; a density threshold appeared to exist at ~20 fish L−1, 

below which a direct relationship between density and cannibalism, occurred, and above which the rate of 

cannibalism, increased. Size variation has already been demonstrated to be a major cause of cannibalism (Hecht 

and Appelbaum, 1988; Hecht and Pienaar, 1993). Additionally, social interactions for food and space might be 

another possible cause for the reduction in growth at high densities allowing few large larvae to dominate the 

feeding area, consuming most part of the food, growing faster and becoming cannibals (Toko et al., 2008). 

In regard to the food type; the present study revealed a low cannibalism rate in the entire group larvae fed on 

Artemia. Whereas, the rate of cannibalism had increased significantly in the zooplankton and dry feeds fed larvae; 

especially at high stocking density. Similarly, Fermin and Bolivar (1991) observed a high cannibalism rate in dry 

http://www.iucnredlist.org/details/166020/0
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diet fed C. macrocephalus larvae than those fed on Artemia. Larvae fed trout-starter diet had a higher cannibalism 

rate than those fed live food (Piennar, 1990; Hung et al., 2002). The known balanced nutrient composition of 

Artemia nauplii might be a direct cause of the low size variation observed among live food fed larvae in this study, 

when compared to those fed dry diet. As size heterogeneity is an important component in cannibalistic dynamics; If 

a cannibal does not gain growth advantages over non-cannibalistic siblings, as observed in the larvae of Asian 

catfish Pangasius djambal (Baras et al., 2010), cannibalism should decrease during the nursery period since 

cannibalistic larvae would consume most of the potential prey from the population. However, if cannibals do 

possess growth advantage over their siblings ingesting formulated diet, cannibals will have higher growth rates 

than the non-cannibalistic congeners, leading to greater size variation among the population and consequently high 

cannibalistic rate (Baras, 2013).  

 

CONCLUSION 

Despite the absence of significant interaction effect between stocking density and feed on rearing 

performance of C. gariepinus larvae, results of the current study indicated successful rearing of catfish larvae from 

the standpoint of growth performance, survival rate and cannibalism rate at lower stocking density. The density of 

10 larvae l-1 was the maximum threshold capacity for C. gariepinus larval best growth when fed on either Artemia 

or zooplankton. However, further investigations are required to explore the effect of using other dry feed types in 

the rearing phase of African catfish larvae.  
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