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 Successful fish culture requires an understanding of constraints imposed by a 
particular species' ecology to create protocols that maximize survival and 
development through embryonic and larval stages.  The effect of varying light 
and dark durations on the growth and survival of the hybrid “Heteroclarias” 
larvae for the first forty two days were studied. Seven hundred and fifty, 3 days 
old  Heteroclarias larvae  (0.02±0.01 g) were randomly stocked in triplicates in 
fifteen  plastic aquaria at stocking density of 50fry/aquaria and  maintained  at 
27±0.3oC under five different light and dark regimes: 24:0, 18:6, 12:12, 6:18 
and 0:24 (L-D). Weight gain (2.68) and specific growth (4.50) rate were highest 
in larvae reared in the 6:18 L-D regime and were significantly different 
(P<0.05)   among treatments. The lowest survival (44%) was obtained in fishes 
maintained under 24:0 L-D regime and the highest value (80%) was obtained in 
those reared under the 6:18 L-D regime. Light restriction may be recommended 
as a simple low cost technique to maximize hatchery production of hybrid 
Heteroclarias fingerlings and advancement in the culture technique of this fast 
growing aquaculture specie in Nigeria. 
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INTRODUCTION 

 
Hatchery production and culture of species of the 

catfish belonging to the Clariidae family is fast gaining 
global attention (Adewolu et al., 2008). Eguwi (1986) and 
Anibeze (1995) have earlier highlighted the aquacultural 
importance of these air breathing catfishes especially 
Heterobranchus and Clarias species.  In Africa, especially 
in Nigeria, the species mostly cultured are Clarias 
gariepinus, Clarias anguillaris and Heterobranchus 
longifilis (Ayinla and Nwadukwe, 1992).  Heteroclarias is 
an intergeneric hybrid of two African Clariid catfishes; 
Heterobranchus species (male) and Clarias species 
(female) and the hybrids of the cross have been receiving 
considerable attention in Africa, particularly Nigeria. 
(Madu et al., 1992; Salami et al., 1993; Aluko 1999). 
These hybrids have been reported to show heterosis which 
makes it a very good aquacultural candidate (Anibeze and 
and Eze, 2000; Nwosu et al., 2009). 

In fish farming, photoperiodic manipulation is usually 
used to manipulate and regulate a number of key 
physiological functions (broodstocks spawning, hatching 
growth and early maturation (Purchase et al., 2000; 
Bromage et al.,  2001; Randall et al., 2001; Rodriguez et 

al., 2001; Biswas and Takeuchi, 2002; Gines et al., 2003). 
Long day photoperiod regimes have been shown to be a 
key signal to enhance growth rate and/or delay sexual 
maturity in Atlantic salmon (Salmo salar), rainbow trout 
(Oncorhynchus mykiss), Atlantic halibut (Hippoglossus 
hippoglossus), sea bream (Sparus aurata) and sea bass 
(Dicentrarchus labrax) (Jonassen et al. 2000: Simensen et 
al., 2000; Kissil et al., 2001; Randall et al., 2001, 
Rodriguez et al., 2001; Gines et al., 2004).  The 
stimulation of growth under such photoperiod is thought 
to be influenced by either improved feed efficiency or 
direct stimulation of the growth hormone axis in juvenile 
fish (Taylor et al., 2006; Shan et al. 2008; Mc Cormick et 
al., 1995). 

The behaviour, growth rate and survival of fishes can 
also be affected by photoperiod and light intensity as 
shown in Clarias gariepinus (Britz and Pienaar, 1992; 
Appelbaum and Mcgeer, 1998; Appelbaum and Kamler, 
2000; Almazan, 2004; Adewolu, 2008). These studies 
suggested that light can act as a stressor in catfish which 
are known to be nocturnal fish and growth rate would be 
reduced as day length increase.  There is dearth of 
information on the effect of photoperiod on the culture of 
the larva stage in the hybrid “Heteroclarias “Clariid 
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catfish and therefore the definition and optimization of 
these parameters will make it possible to obtain quality 
larvae with a greater survival rate and better growth. In 
order to enhance commercial production of the hybrid 
Heteroclarias fingerlings in Nigeria, this present study 
researches the influence of five different light and dark 
regimes on the growth and survival of the Heteroclarias 
larvae during the first forty two days of life. 

 
MATERIALS AND METHODS 

 
Experimental fish 

Three (3) days old Heteroclarias fry (0.02±0.01g) 
produced via hypophysation and artificial fertilization in  
Heterobranchus bidorsalis (Male) and  Clarias gariepinus 
(female) on the same day and in the same experiment in 
Oris Aquatic Fish farm, Oshogbo, Osun State, Nigeria 
were used for the study. 
 
Experimental design  

The experiment was housed inside the indoor 
hatchery of Oris Aquatics which was ventilated and light 
proofed using heavy plastic sheet. Five different light and 
dark regimes; 24:0, 18:6, 12:12, 6:18 and 0:24 (L-D) 
which corresponds to treatments; T1- T5 were used in this 
study. The experiment set up consist of fifteen plastic  
tanks (60 x 30 x30cm) with water filled to two-third of its 
volume and illumination was provided by fluorescent 
lamp placed 50cm  above the water surface in each tank 
giving approximately 400lux of light intensity, except  in 
treatment one (T1) with continuous darkness which was 
not illuminated.  In all the tanks light was controlled via 
timers to set up different photoperiod. Extreme care was 
made to the experimental lighting regimes and sampling 
to avoid potential light pollution by covering the glass 
tanks with black boxes after the required photophase. The 
tanks were continuously aerated by means of electric 
HAILEL Air pump (V-10 model). 

Fifty Heteroclarias larvae were randomly stocked in 
each tank in triplicates to give a total of 150fry/treatment. 
The fry were fed ad- libitum for the first two weeks and 
then were later fed artificial diets containing 40% crude 
protein with various mesh sizes (0.2-0.8 mm) based on 
their mouth size from the third week to the sixth week. 
Sampling and weighing of fish was carried out weekly in 
order to adjust their feed ration, while siphoning of 
uneaten feed and partial changing of water in order to 
reduce pollution was carried out daily in the morning 
before feeding. 
 
Growth parameters were estimated using the following 
formulae as described by Fagbenro (1992): 
 
Weight gain (WG) = (Wf - Wi) g, where  
Wf = mean final body weight of fish, and  
Wi = mean initial body weight of fish. 
 
Specific growth rate (SGR) % = LogWf - logWi/t × 100    
Where t = number of days of experiment. 
 
Survival rate (%) = Ni - Nf/ Ni × 100 Where  
Nf = final number of fish at end of experiment and  
Ni = initial number of fish at beginning of experiment. 

Data generated from parameters in the various mating 
combination were evaluated using Analysis of variance 
(ANOVA) at 95% probability level, while Duncan 
multiple Range Test was employed to ascertain the 
difference between means of parameter with significant 
difference using SPSS version 15. 

 
RESULTS  

 
The growth parameters and survival of the fishes in 

the different light and dark regimes is shown in Table 1. 
Hybrid larvae reared under 6:18 L-D regime has the 
highest weight gain (2.68g ) and specific growth  rate 
(4.50% ) , while the least values of 1.29g  and 4.13% were 
recorded in those reared under the continuous light regime 
(24:0). Weight gain was significantly different (P<0.05) in 
all the treatments, but the specific growth rates of fishes 
reared under the 12:12 and 6:18 L-D regimes weren’t 
significantly different (P>0.05). The weekly weight 
increase of larvae reared under the different light and dark 
regime is shown in Figure 1.  
 

 
 
Fig. 1: Weekly weight increase of hybrid Heteroclarias harvae in 
the varing light and dark regimes for forty two days. 
 

Survival rate was also highest (80% ) in larvae reared 
in the 6:18 L-D regime, followed by those in 12:12 L-D 
(78%), while the least value (44%)  was recorded in 24:0 
L-D  has shown in Table 1. There was however no 
significant difference (P>0.05) in the survival of the 
hybrid larvae reared in the 12:12 and 6:18 light and dark 
regimes. 

 
DISCUSSION 

 
There have been documented reports on the effects of 

photoperiod on growth in a wide range of fishes. Taylor et 
al. 2005; 2006, reported increased growth in rainbow trout 
(Onchorynchus mykiss) and Atlantic salmon (Salmon 
salar) when exposed to extended day length.  Feed intake 
and growth was also enhanced in the Artic charr 
(Salvelinus alpinus) when reared in complete darkness 
(Jorgensen and Jobling, 1989) while in the Atlantic 
halibut (Hippoglossus hippogluss), growth was similar in 
fishes reared under ambient photoperiod and continuous 
lightning.  In this study, the best growth performance was 
observed in the hybrid catfish reared in the 6:18 light and 
dark regime and is presumably due to increased food 
consumption in the larvae since reduced food 
consumption were observed in fish reared between the 
18:6 and 24:0 light and dark regimes. Increased food
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Table 1: Growth parameters and survival of hybrid Heteroclarias larvae in the varying light and dark regimes for forty two days 
Parameters  Treatments 

T1 (24:0) T2 (18:60 T3 (12:12) T4 (6:18) T5 (0:24) 
Initial weight of fish(g) 0.02a 0.02a 0.02a 0.02a 0.02a

Final weight of fish(g) 1.22a 1.47b 2.11c 2.70d 2.06c 
Weight gain (g) 1.29a 1.45 b 2.09c 2.68d 2.04c 
Specific growth rate (%) 4.13a 4.21ab 4.40bc 4.50c 4.30b 
Survival rate (%) 44a 50b 78d 80d 62c 

Mean values of parameters with dissimilar superscript along the same row are significantly different (P<0.05). 
 
consumption in fish reared under longer dark condition 
could be due to nocturnal behaviour of Clariid catfishes.  

Studies carried out by Hossain et al. (1998); 
Appelbaum and Kamler (2000); Almazan  et al. (2004), 
demonstrate that survival of  larvae or juveniles of African 
catfish reared under the dark conditions are higher than in 
others such as continuous light and alternately light and 
dark condition. The results of this present study differ 
from these studies since the larvae in the restricted light-
dark conditions (12:12 and 6:18) had significantly higher 
survival rates.  Mortality was highest in the first two 
weeks after hatching in the various treatments but was 
significantly different (P>0.05) at this initial period until 
the fifth week. This may be due to cannibalism as some 
missing larvae were observed daily in the experimental 
tanks. Mortalities due to cannibalism have been observed 
at the 8th day in Clarias gariepinus which is also a Clariid 
catfish (Appelbaum and Kamler, 2002). Hung et al. 
(2002) and Subagja et al. (1999) also observed such high 
mortalities at the early stage in C. gariepinus. The 
cannibalism could be due to size variation of the larvae 
caused by genetic difference which dictates individual 
growth rate.  
 
Conclusion 

Photoperiod mediated growth in fish is species 
specific depending on the daily activity rhythms and also 
the light intensity which has been shown to differ greatly 
between species. Commercial production of these fast 
growing hybrid catfish fingerlings in Nigeria can be 
enhanced when hatchlings are raised in 6:18 light and 
dark regimes in continuously aerated hatchery system. 
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