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Abstract 
Two trial experiments were conducted to assess the performance of a commercial dry feed D in 
combination with de-capsulated Artemia (AD), Moina (FD) and dry feed alone on African catfish larvae 
Clarias gariepinus for 14 days. The trials were conducted sequentially, separated by two months at the 
same facility to validate the consistence of the weaning effect of the feed on the growth of catfish larvae. 
Results showed that the final larval mean total length TL (cm) of larvae weaned using a feed combination 
AD (Trial 1, 1.50±0.013 1; Trial 2, 1.44±0.011), significantly performed better in both trials than that of 
larvae weaned on the other two diets, FD (Trial1, 1.37±0.011; Trial 2, 1.3510±0.0091) and D (Trial 1, 
1.39±0.0141; Trial 2, 1.3150±0.009). There was no significant difference in the final mean total length of 
catfish larvae weaned on feed combinations FD and D (P>0.05). Specific growth rate (daily length % 
increment) ranged between 4.2% and 5.1% in all trials with the highest noted in feed combination AD. 
Although, weaner feed combination AD performed better than other feeds, there were no significant 
differences in larval survival in all the trials (P>0.05). In spite of the good performance of the 
combination diet (AD), results from other feed (diet) combinations were fairly good as well. Feed D 
(57% crude protein CP) is an imported commercial feed that has been recently introduced in the country 
and can be popularized as a starter feed without the need to culture tedious live feeds or use of expensive 
Artemia combinations. 
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1. Introduction 

Seed production still poses a challenge to commercialization of African catfish Clarias 

gariepinus industry in Uganda. Although many factors affect the growth of fish larvae, 
weaning is one of the key factors that define the survival and good growth of larval fish [1]. 
The process is regularly referred to as a changeover of the feed from live feed to dry feed [2]. 
Introducing a new correct starter compound feed type to the larval fish at a particular larvae 
developmental stage is a key challenge in intensive fish culture [3, 4] and it is only possible at a 
developmental stage when the digestive system is able to assimilate and digest the compound 
feed [5]. Although the fish may have basic developmental phases, complexity of development 
of the digestive tract and timing may defer as the larvae matures, characterizing varying 
nutritional requirements at different stages and periods in different fish species [6, 7]. First 
feeding when the fish begins taking feeds is the most critical period as delays or early feeding 
may affect larval growth and survival [8, 9]. In some cultured species, dry feeds have been 
successfully introduced as starter feeds at first feeding without using live feeds [1, 2, 10]. 
Additionally, the type of weaner feed given will influence the growth and the survival of the 
larvae differently because of different nutritional content in the different diet formulations.  
The success of a fish farm enterprise is based on the availability of good quality fish seeds [11]. 
In recent past, fish fingerlings were sourced from the wild i.e. natural waters but these are 
unreliable production to support commercial fish farming [12]. Recent hatchery surveys [13] in 
Uganda indicated that, lack of better weaner feeds is one of the biggest hindrances to catfish 
production in the country and contribute to the high mortalities observed especially during the 
first two weeks. The report stated that the majority of the surveyed hatcheries did not nurse 
well the hatched larvae [13]. About 8% had the larvae transferred to the green water nursing 
ponds and the percentage survival was recorded below 10% in most regions.  
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The highest larval survival recorded two weeks after hatch in 
tanks was 13% from the Central region. All the hatcheries that 
nursed larvae in the tanks fed the larvae on fine crashed feed 
ingredients that were improperly formulated although some 
attempted to feed the larvae with other combinations 
including Artemia and live green cultures [13]. All the 
hatcheries indicated that the highest loses occurred in the first 
two weeks of larval hatching. African catfish fry have been 
nursed successfully using, live or frozen zooplankton, live or 
frozen nauplii (first larval stage) of brine shrimp Artemia 

salina and de-capsulated Artemia eggs as first feeds [14]. 
Although these are technically feasible to produce in the 
country, they haven’t been fully adopted majorly because of 
socio-economic and technical considerations. Most farmers 
view live feed culture for cultured species as tedious, time 
consuming, costly and impractical in commercial larvae 
culture [10, 15, 16] and this requires simplified procedures as well 
[17]. The introduction of dry diet as a starter feeds is being 
viewed as a strategy to reduce the cost of weaning the larvae 
using such complicated procedures. In this study the 
performance of the imported commercial dry artificial feed 
was evaluated in combination with live cultures used in the 
country to ascertain its effects on growth and survival as a 
starter feed for African catfish larvae. 
 

2. Methods  

Larvae samples were obtained from the catfish brood stock 
through induced spawning technique. The collection of 
ovulated eggs and their fertilization was carried out using the 
dry-method described by Hogendoorn [16] and Woynarovich 
[17]. Experimental larvae for two trials were obtained from the 
same batch of spawning brood stock at different periods; first 
when the brood fish had reached an average weight of 700 ± 
32g and in the second trial when the brood fish size was 800± 
20g, two months after the first trial. About 54,000 two day old 
catfish hatchlings were randomly stoked at 100 larvae per litre 
in 9 rectangular tanks of 0.5M3 by volume. They were stocked 
at the initial mean length of 0.77 ± 0.005 cm in the first trial 
and 0.64cm ± 0.006 (Total length, TL) in the second trial. 

Combinations of feeds were randomly applied to the tanks in 
three treatments as follows: de-capsulated Artemia and the dry 
feed (AD); Moina and the Dry feed (FD); and the Dry feed 
(D) alone as the control. The fortified dry feed was Raanan, of 
crude protein CP 57% made by Raanan feed company, Akko, 
Israel (Table 1). The larvae were fed to satiation up to the 
termination of the experiments at 14 Days after Hatch (DAH) 
for each trial. In feed combinations of AD and FD Artemia 
and Moina were alternated with the dry feed during the 
feeding i.e. if Artemia was given to the larvae at 8.00hrs the 
next feeding would be dry feed at 11.00hrs. The feeds were 
given 4 times a day at 8.00hrs, 11.00hrs, 14:00hrs and 
18.00hrs. The three treatments were done in replicates adding 
up to nine tanks. The same experimental arrangement was 
repeated in the second trial two months later using the same 
batch of brood fish which had reached an average of 
800±20g. In both trials the brood fish was conditioned with a 
locally manufactured Kajjansi feed (35% crude protein CP) 
for two weeks before spawning. In all trials the dissolved 
oxygen was maintained at over 4mlg -1. The pH was 
maintained at between 7and 8 and the ammonia at ≤0.1mg/l. 
Experiments were conducted at a private farm, Kireka fish 
farm in Wakiso district (N00.35180, E32.64025) between 
November 2013 and February 2014. 
About 150 fish larvae were sampled from each nursing tank 
and the total lengths TL were measured using a Vanier caliper 
to the nearest 0.1mm. Specific growth rates (SGR) were 
calculated as SGR=Final length-initial length /culture days x 
100. Larval survival was estimated as a Percentage function 
of the difference between number of individuals at the 
termination of experiment and the initial population at 
stocking. Differences in mean larvae lengths between 
treatments due to the weaner feeds were determined using 
One way analysis of variance followed by Duncan’s Multiple 
Range tests at P<0.05 level of significance. Variations in 
percentage survival between treatments were compared using 
student’s t- test in IMB SPSS statistical version 20 software. 
Values were recorded as means ±SE (Standard Error). 

 
Table 1: Composition of the imported commercial feed D 

 

Nutritional value Vitamins Ingredients Min Max 

Moisture 9.5 % max. Vitamin A 30,000 IU/kg Fish meal 55% 75%

Crude protein 56 % min. Vitamin D 3000 IU/kg Krill meal 5%  
Crude fat 15.0 % min. Vitamin C (stabilized) 2000 mg/kg Wheat and by products 7% 18%

Crude fiber 0.6 % max. Vitamin E 400 mg/kg Fish Oil 6%  
Ash 11.0 % max   Vitamins and minerals 1.0%  

Protein % from marine sp. 80 % min.      
Fat % from marine sp. 90 % min.  

Phosphorus 1.0 % min.      
Digest. energy 3500 kcal/kg min.      

Source: Raanan fish Product certification 
 

3. Results  

Results indicated that final mean length (TL cm) of feed 
combination AD was significantly higher (P<0.05) than FD 
combination and D alone in both trials. However, final mean 
length for feed combination FD and D alone were not 
different in both trials (Table 2 & 3.). Clear differences in 
mean length between feed combination AD and other feeds 
FD and D began to be noticed at Day 6 in the First trial and 
Day 7 in the second trial and the trend continued up to the end 
of the experiment (Table 2 & 3; Fig. 1& Fig. 2). Specific 
growth rate (mean length % increment per day) was 5.14%, 
4.29% and 4.50% in trial 1 and 5.71%, 5.14% and 4.93% in 

trial 2 for AD, FD and D respectively (Table 3). The 
percentage mean length daily increment (SGR) was notably 
higher in feed combination AD than other feeds in both trials. 
Over all SGR for all feeds in trial 2 was generally better than 
those in the trial 1.  
Student t-test results indicated that differences in mean 
survival % were not significant between feeds within each 
treatment (p>0.05) (Table 3). However, the percentage 
survival of de-capsulated Artemia + dry feed (AD) was better 
than other feeds in both trials and the second trial registered 
an improved mean % survival in all feeds compared to the 
first trial (Fig. 3).  
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Table 2: Showing mean differences (±SE) for the three weaning 

diets; AD, FD and D in Trial 1 
 

Day Mean AD Mean FD Mean D 

D1 0.7791a±0.005 0.7680a±0.004 0.7750a±0.004 
D2 0.8191ac±0.005 0.8010b±0.004 0.8097bc±0.005 
D3 0.8729a±0.007 0.8431b±0.006 0.8472b±0.006 
D4 0.9741a±0.006 0.9486b±0.007 0.9622ab±0.008 
D5 0.9993a±0.005 0.9908a±0.005 1.0476a±0.068 
D6 1.1059a±0.007 1.0711b±0.007 1.0620b±0.007 
D7 1.1881a±0.008 1.1312b±0.009 1.1131b±0.011 
D8 1.2168a±0.009 1.1345b±0.012 1.1622b±0.010 
D9 1.2655a±0.011 1.2126b±0.010 1.2323b±0.010

D10 1.3316a±0.010 1.2660b±0.008 1.2655b±0.013 
D11 1.3990a±0.010 1.3152b±0.010 1.2885b±0.010 
D12 1.4037a±0.011 1.3077b±0.012 1.3296b±0.012 
D13 1.4548a±0.010 1.3420b±0.010 1.3306b±0.010 
D14 1.4952a±0.013 1.3696b±0.011 1.3973b±0.014 

 
Table 3: Showing mean differences (±SE) for the three weaning 

diets; AD, FD and D in Trial 2 
 

Day Mean AD Mean FD Mean D 

D1 0.6440a±0.008 0.6300a±0.006 0.6333a±0.007 
D2 0.7687a±0.005 0.7427b±0.006 0.7130b±0.008 
D3 0.8800a±0.005 0.8807a±0.005 0.8403b±0.007 
D4 0.9210a±0.006 0.9095b±0.005 0.8993b±0.006 
D5 0.9687a±0.006 0.9313b±0.006 0.9297b±0.006 
D6 1.0197a±0.007 0.9968b±0.005 0.9726c±0.006 
D7 1.0503a±0.008 1.0180b±0.008 1.0056b±0.008 
D8 1.0797a±0.008 1.0473b±0.008 1.0367b±0.007 
D9 1.1227a±0.007 1.0907b±0.009 1.0857b±0.007 

D10 1.1810a±0.007 1.1460b±0.008 1.1319b±0.007 
D11 1.2653a±0.009 1.1947b±0.008 1.1808b±0.006 
D13 1.3097a±0.010 1.2447b±0.008 1.2260b±0.007 
D12 1.3770a±0.008 1.3000b±0.008 1.2740b±0.010 
D14 1.4383a±0.011 1.3510b±0.009 1.3150b±0.009 

 

 
 

Fig 1: Mean Length increase due to feeds; AD, FD and D over a 
period of 14 days in trial 1 

 

 
 

Fig 2: Mean Length increase due to feeds; AD, FD and D over a 
period of 14 days 

 

Table 4: Daily mean percentage length increment and survival per feed combination; AD, FD & D 
 

Trials 
Feed 

combination 

Mean Initial stocking 

TL (cm) 

Mean Final length TL 

(cm) 

Specific growth rate (SGR) % increase in 

length per day 

Survival 

% 

1 
AD 0.78 a ±0.005 1.50 a ±0.013 5.14 75.6a±1.6 
FD 0.77 a ± 0.004 1.37 b ±0.011 4.29 64.7a±3.0
D 0.77 a ± 0.004 1.40 b ±0.014 4.50 64.2a±3.0 

2 
AD 0.64a±0.008 1.44a±0.011 5.71 79.4a±5.0 
FD 0.63a±0.006 1.35b±0.009 5.14 74.5a±4.1 
D 0.63a±0.007 1.32b±0.009 4.93 68.2a±4.2 

 

 
 

Fig 3: mean percentage larvae survival due to feed treatment AD, 
FD and D in Trial 1and 2 

 

4. Discussion  

Growth studies on catfish larvae rearing have indicated 
differences in performance of various starter feeds for African 
catfish. Studies recommend and emphasize incorporating live 
feeds as starter feeds for catfish larvae in the weaning 
protocol for better growth performance [10, 20, 21]. Over the 
years workers on a number of cultured fish species have 
shown growing concern of reducing the cost of weaning 
larvae by introducing early micro diets [15, 16]. This study 
illustrated successful weaning of the catfish larvae exclusively 
on dry feed alone. Despite the fact that a mixture of de-
capsulated Artemia and Dry feed performed better than other 
feeds, the dry feed combination with moina and the dry feed 
alone performed equally well. The similar growth rates for 
both combination of dry feed + Moina (FD) and dry feed 
alone in both trials confirmed the possibility of using the dry 
feed exclusively in hatcheries. Use of dry feed alone were 
reported to have performed well as starter feeds in 
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experiments done on Clarias gariepinus [22] and 
Heterobranchus longfilis [1]. These results uphold a positive 
concern that the weaning diets should be as simple as possible 
in order to reduce the cost of raising the larvae in hatcheries 
[17]. The current study proposes that the newly introduced 
Raanan feed or an equally well formulated diet could reduce 
the cost of mass production of catfish fry in hatcheries in 
Uganda and lessen the burden of preparing tedious live 
cultures. It is possible that the dry feed used contained 
relevant nutritive ingredients that could support first growth 
of larvae. Better growth performance on decapsulated Artemia 

cysts + dry feed combination has been attributed to increased 
High density unsaturated fatty acids (HUFA) [23]. However, 
this study did not analyze the fatty and amino acid profiles of 
the dry feed to establish specific nutrient composition of the 
feed that could confer similar attributes. Similar performance 
of the dry feed D used exclusively and the combination of the 
dry feed + Moina (FD) suggests that there was no indication 
of malnutrition associated with live feed nutrients for the 
larvae during the experimental period, thus further indicating 
that the micro diet used is an important feed for larvae 
weaning. In pike perch where the malnutrition was detected 
during the first feeding using the dry feed, compensatory 
growth was reported following improved development of the 
gut system [24]. In addition to using the dry feed exclusively as 
a starter feed to wean larvae in hatcheries, there is significant 
benefit of reduced disease incidence by direct weaning of 
larvae on micro diets. Live cultures in hatcheries have been 
observed to cause losses through introduction of disease 
causing agents in the larvae nursing systems during feeding 
[25, 26].  
The survival rates for all the feed combinations obtained in 
this study were consistent in both trials. The percentage 
survival values were quite deferring from those reported by 
previous workers [9, 13], ranging from 4.97% to 13.91%. 
Conversely these baseline percentage survival rates were 
much lower than the 64% obtained with the use of the dry 
feed exclusively. In a related experiment to evaluate 
performance of commercial dry feed as a starter feed on 
hybrid African catfish larvae (Clarias gariepinus X. 

Heterobranchus bidorsalis), percentage survival (33.3%) was 
still much higher than the indicated baseline values [10]. This 
implies that such micro diets are preferably better used than 
what the local hatchery operators use to wean catfish larvae. 
Although the improved percentage survival was largely 
attributed to the feed, other factors that ranged from brood 
stock conditioning, hygiene water quality management and 
larval handling were paramount to reducing the mortalities in 
the hatcheries [27]. The improved percentage survival rates in 
the second trial seem to affirm the need for continued 
vigilance and improvement of the nursing of the larvae that 
the hatchery operators should keenly adopt in the hatchery 
management business. In the second trial ardent preparations 
were made to ensure minimized mortalities in the hatchery 
illustrating how important simple procedures hatchery 
operators often ignored, could improve larvae production.  
 

5. Conclusion and Recommendation  

There was improved larvae production with the imported 
commercial dry feed whose performance was equally good as 
a starter feed alone without combining it with any live feed. 
Being comparatively cheaper than Artemia and the more 
tedious preparation Moina cultures, weaning the feed should 
be popularized among hatchery operators in order to improve 

larval production in Uganda. However, more efforts are 
required to develop and test locally formulated or 
manufactured feeds of the same or better ingredients of the 
feed used in the study to further reduce the cost of feeds in 
hatchery production.  
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