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Abstract 
The present study was carried out to study the preferred prey in the larval and post-larval stages of 
Heterobranchus lonsifilis. Two hundred and forty larvae and fry of H. longifilis aged 2 to 23 days were 
stored in aquariums of 8 liters, fasted for 24 hours at the end of which they were fed to satiety with 
freshly collected zooplankton from fishponds. The day after feeding, the fish were euthanized and stored 
for stomach contents examination. The results showed that the zooplanktonic population density of the 
station ponds was 1356.73 individuals / L. This stand is composed of Cladocerans (455.85 individuals /l), 
nauplii (289.11 individuals / l), Rotifers (255.47 individuals / l), Copepodites (182.21 individuals / l) and 
Copepods adults (174.07 individuals /l). Furthermore, examination of stomach contents showed that adult 
Copepods were the most frequent and abundant prey category in stomach contents in terms of frequency 
of occurrence (66.7%) and numerical percentage (48.25%). In addition, these preys (adult copepods) 
constituted the preferred zooplankton prey in larvae and post-larvae of H. longifilis with an electivity 
index (E) equal to +0.5. Apart from the first size classes in which no prey has been observed in the 
stomach contents, the food preferences of H. longifilis larvae and fry do not vary with the size of the 
individuals. This study showed that adult copepods were the preferred zooplankton prey of H. longifilis 
larvae and fry. 
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1. Introduction 
Fish is the main source of animal protein for Ivorian consumers with is 16 kg per inhabitant 
per year [1]. In Côte d’Ivoire, the need for fishery products is estimated to 600,000 tonnes per 
year while national production is around 100,000 tonnes. The contribution of aquaculture to 
fish production, estimated at 4,500 tonnes per year, remains insignificant while it must feed the 
Ivorian population in a context of population growth and accelerated urbanization. 
The tilapia Oreochromis niloticus, the catfish Hetebranchus longifilis and Clarias gariepinus, 
Heterotis niloticus and the jawbone Chrysichthys nigrodigitatus are the fish species generally 
found in Ivorian fish farming [2]. In view of its higher growth potential than those of 
Chrysichthys and tilapia, the catfish Heterobranchus longifilis is a better candidate for fish 
farming. However, although artificial reproduction techniques no longer present a sticking 
point, larval rearing remains the most restrictive phase of the H. longifilis catfish production. 
Indeed, Artemia constituting the best food for H. longifilis larvae, is not always accessible to 
fish farmers due to its high cost [3]. 
Several species of zooplankton are used as live prey in aquaculture [4]. In fact, live 
zooplanktonic prey contains nutrients such as essential amino acids, fatty acids, carbohydrates, 
vitamins and minerals [5, 6]. In view of the importance of zooplankton in the diet of fish, many 
studies have been directed towards the use of various species of zooplankton in the diet of the 
larvae of H. longifilis [7, 8]. In addition, research has shown that it is possible to cultivate 
zooplankton to feed fish larvae [8, 9]. 
In addition, we observe a high diversity of zooplankton species reported in Ivorian aquatic 
environments [10, 11], and a plasticity of the diet according to size in H. longifilis [12]. Thus, it 
appears important to identify the preferred zooplankton prey in this species in order to better 
guide the peasants in the production of these live prey intended for the larval and post-larval 
stages. This study was therefore initiated to determine the preferred zooplanktonic prey in the 
larvae and fry Heterobranchus longifilis. 

http://www.fisheriesjournal.com/
https://doi.org/10.22271/fish.2021.v9.i5b.2574


 

~ 112 ~ 

International Journal of Fisheries and Aquatic Studies http://www.fisheriesjournal.com 

2. Materials and Methods  

2.1. H. longifilis larvae and fry origin 

The larvae and fry used in this study were obtained by 

artificial reproduction carried out at the research station on 

inland fisheries and aquaculture in Bouaké (Côte d’Ivoire). 

 

2.2. Collection, identification and enumeration of 

zooplankton 

Zooplankton were collected from the 400 m2 ponds of the 

inland fisheries and aquaculture research station using a 

plankton net 40 cm in opening diameter, 150 cm in length and 

35 µm mesh gap. To collect zooplankton, the plankton net 

was dragged horizontally in the water column over a length of 

18 m. The identification of zooplankton was done according 

to Dussart [13], Pourriot [14], Rey and Saint-Jean [15], and Kotov 

[16]. The density of zooplankton was determined according to 

[17]. Thus the following formula was applied:  

Zooplankton density (D) = (N / V1) X (V2 / V3) where n = 

number of individuals counted; V1= volume of the filtrate 

collected (3 mL), V2 = volume of the concentrated filtrate 

(sample volume), V3 = volume of filtered water = π x R2x d 

where d = haul distance from the plankton net, and R: the 

radius of the opening of the plankton net. 

 

2.3. Experimental strategy and analysis of the stomach 

contents of H. longifilis larvae and fry 

Two hundred and forty larvae and fry of H. longifilis aged 2 

to 23 days were used in this study. These fish were stored in 

eight liters water tanks. After loading, the fish were fasted for 

24 hours at the end of which they were fed to their satiety 

with freshly collected zooplankton from the fish ponds of the 

Inland Fisheries and Aquaculture Research Station. The day 

after feeding, the fish were euthanized and stored in a 10% 

formaldehyde solution for the study of stomach contents. 

Before dissection for the study of stomach contents, the size 

was noted. The zooplanktonic compositions of the stomach 

contents were observed under a WILD M5A stereoscopic 

microscope, and identified using the identification keys of [13- 

16]. 

Stomach contents were analyzed using the following 

parameters and indices:  

Percentage of vacuity (% V) according to [18]:%V =  × 100 

where Nse is the number of empty stomachs and N is the total 

number of stomachs examined;  

- Percentage of occurrence (% F) according to [19]:% F =  × 

100 where Ns is the number of stomachs containing prey i and 

NSe is the number of non-empty stomachs examined;  

- Numerical percentage (% N) according to [20]:%N = ×100, 

where Ni and Nt are respectively the number of individuals of 

a prey category i and the total number of prey individuals 

inventoried; 

- Electivity index (E) according to Ivlev [21]: E = , where 

ri is numerical percentage of a prey i in the stomach contents 

and Pi : numerical percentage of the same prey i in the 

environment. Electivity index (E) varies between -1 and +1. 

When E = -1, it is said to be total negative, if E = +1, the 

selection is said to be total positive, and if E = 0 means that 

there is no selection. 

Size classes were determined according to Sturge’s rule [22]. 

 

2.4. Statistical analysis 

The STATISTICA 7.1 software was used to compare the 

parameters of the different size classes. Thus, the vacuity and 

numerical percentages, and the electivity index were 

subjected to analysis of variance (one-way ANOVA). If there 

was a significant difference (p< 0.05), the results were 

subjected to Tukey's multiple comparison tests to establish the 

differences between the means of the treatments. 

 

3. Results 

3.1. Inventory of zooplanktonic prey groups collected in 

ponds 

The faunistic population of plankton in fish ponds is made up 

of three groups of zooplankton, namely Copepods, 

Cladocerans and Rotifers. Copepods have been subdivided 

into three categories based on their size. These are the 

Nauplii, Copepodites and adult copepods. The zooplanktonic 

population density of the station ponds is 1356.73 individuals 

/l. The most abundant preys in this environment were the 

Cladocerans with a proportion of 33.60% of the total density 

or 455.85 individuals / l. This category of prey is followed by 

that of the Nauplii, the proportion of which was 21.31% for 

289.11 individuals / l. The proportions of the other prey 

categories were 18.83% (255.47 individuals / l) for Rotifers, 

13.43% (182.21 individuals / l) for Copepodites and 12.83% 

(174, 07) for adult Copepods. 

 

3.2. General composition of stomach contents of larvae 

and post-larvae of Heterobranchus longifilis. 

Of the 240 stomachs analyzed, 210 contained prey and 30 

stomachs were empty, for an overall emptiness percentage of 

33.3%. Analysis of stomach contents in table 1 showed that 

adult copepods (% F = 66.7%) were the most frequent prey in 

stomach contents of larvae and post-larvae of H. longifilis. 

The other prey categories had occurrence percentages of less 

than 10%. In terms of the numerical percentage, adult 

Copepods (% N = 48.25) although less abundant in the 

breeding environment, were the most numerous in stomach 

contents. They are followed by Rotifers (14.96%), then by 

Copepodites (% N = 13.25%) and Cladocerans (% N = 

11.84%) (Table I). The values of the electivity indices showed 

that the adult Copepods (E = +0.58), and the Copepodites (E 

= +0.02) were selected positively. The other prey categories 

showed negative electivity indices.  
 

Table 1: Composition of food prey in the stomach contents of larvae 

and post-larvae of H. longifilis 
 

Prey categories %F %N E 

Adult copepods 66.7±44.44 48.25±2,2 +0.58±0.02 

Copepodites 9.43±6.28 13.25±1,1 +0.02±0.01 

Nauplii 9.43±6.28 11.70±0,8 -0.30±0.04 

Cladocerans 6.48±4.32 11.84±1,5 -0.48±0.05 

Rotifers 7.61±5.07 14.96±1,9 -0.13±0.03 

% F= Percentage of occurrence;% N = Numerical percentage; E= 

Electivity index 

 

3.3. Composition of stomach contents according to the size 

of the larvae and post-larvae of Heterobranchus longifilis  

Two hundred and forty larvae and fry of H. longifilis, varying 

in size from 0.2 to 1.03 cm, were divided into six size classes, 

according to the sturge rule. Thus, the class intervals were 0.2 

- 0.29 cm, 0.3 - 0.39 cm, 0.4 - 0.49 cm, 0.5 - 0.59 cm, 0. 6 - 

0.69 cm and 1 - 1.09 cm respectively for classes 1, 2, 3, 4, 5 

and 6. Analysis of stomach contents showed that in 

individuals of size classes 1 and 2, the stomachs contained no 

http://www.fisheriesjournal.com/


 

~ 113 ~ 

International Journal of Fisheries and Aquatic Studies http://www.fisheriesjournal.com 

prey. Unlike these first two size classes, the stomachs of the 

other size classes contained prey. The percentage of vacuity 

for these size classes was therefore 0%. 

In the non-empty stomach size classes, the percent occurrence 

was higher for adult copepods (% F = 100). The other preys 

had a percentage of occurrence of less than 20% (Table 2). 

There was no significant difference (P< 0.05) between 

numerical percentage in H. longifilis larvae and fry from 

different size. Adult Copepods were the most abundant with 

proportions of 52.1; 45.6; 49.1 and 46.2% observed 

respectively for size classes 3, 4, 5 and 6. For other prey, it 

was less than 20% for these same size classes (Table 3). 

There was no significant difference (P< 0.05) between 

electivity index in H. longifilis larvae and fry from different 

size. Electivity index analysis (E) showed that adult Copepod 

and copepodites were the positively selected prey by larvae 

and post-larvae of H. longifilis in all size classes of non-

empty stomachs. Contrary to Copepods and Copepodites, 

Cladocerans, Nauplii and Rotifers were selected negatively in 

all size classes of non-empty stomachs (Table 4).  

 

4. Discussion 

The zooplanktonic prey collected in the ponds are 

Cladocerans, Rotifers and Copepods and their nauplii. The 

zooplankton stand abundance in the station’s fish ponds is 

1356.73 individuals / l. 
 

Table 2: Occurrence Percentage (%F) according to H. longifilis larvae and fry size 
 

Prey Categories 
Size classes of larvae (cm) 

Class 1 [0.2; 0.29] Class 2 [0.3; 0.39] Class 3 [0.4; 0.49] Class 4 [0.5; 0.59] Class 5 [0.6; 0.6] Class 6 [1; 1.09] 

Adult copepods 0 0 100 100 100 100 

Copepodites 0 0 12.9 13.8 14.2 15.7 

Nauplii 0 0 13.2 13.7 14.1 15.6 

Cladocerans 0 0 9.8 9.5 9,6 10.01 

Rotiferes 0 0 10.7 11.2 11.4 12.4 

 

Table 3: Numerical percentage (%N) according to H. longifilis larvae and fry size 
 

Prey categories 
Size classes of larvae (cm) 

Class 1 [0.2; 0.29] Class 2 [0.3; 0.39] Class 3 [0.4; 0.49] Class4 [0.5; 0.59] Class 5 [0.6; 0.6] Class 6 [1; 1.09] 

Adult copepods 0±0a 0±0a 52.1± 3.5b 45.6±2,9 b 49.1±1,9 b 46.2±3.6 b 

Copepodites 0±0a 0±0a 12.3±0.9 b 13.5±0.9 b 12.9±1.2 b 14.3±0.9 b 

Nauplii 0±0a 0±0a 11.4±1.9 b 13.1±1.1 b 10.2±2.1 b 12.1±0.9b 

Cladocerans 0±0a 0±0a 10.1±2.7 b 14.1±1.8 b 11.7±1.8 b 11.5±2.5 b 

Rotifers 0±0a 0±0a 14.2 ± 1.9 b 13.7±1.4 b 16.1±1.6 b 15.9±1.4 b 

Values represent means and standard deviations. The values that are not assigned the same letter are significantly different (Anova, p< 0.05) for 

each row of the table. 

 

Table 4: Electivity index (E) according to H. longifilis larvae and fry size 
 

Prey categories 
Size classes of larvae (cm) 

Class 1 [0.2; 0.29] Class 2 [0.3; 0.39] Class 3 [0.4; 0.49] Class4 [0.5; 0.59] Class 5 [0.6; 0.6] Class 6 [1; 1.09] 

Adult copepods 0±0a 0±0a 0.6±0.03b 0.56± 0.1b 0,58± 0.1b 0.56± 0.09b 

Copepodites 0±0a 0±0a 0.01±0.01 b 0.02±0 b 0.03±0.02 b 0.02±0,02 b 

Nauplii 0±0a 0±0a -0.3±0.2b -0.23±0.18b -0.35±0.27b -0.27±0.19b 

Cladocerans 0±0a 0±0a -0.53±0.31 b -0.4±0.35 b -0.48±0.29b -0.49±0.4 b 

Rotifers 0±0a 0±0a -0.15±0.07 b -0.15±0.09 -0.14±0.09b -0.08±0.08b 

Values represent means and standard deviations. The values that are not assigned the same letter are significantly different (Anova, p< 0.05) for 

each row of the table. 

 

This abundance is much higher than those of the Ivorian 

continental shelf and coastal rivers (Ehiania, Bodoua and 

Boulo) estimated respectively at 10.85 individuals /l [23] and 

12.17 individuals /l [10]. Compared to the latter two 

environments, the zooplankton abundance (1217 individuals / 

l) recorded by Soro et al. [24] in the upper Bandama basin, is 

close to that observed in the present study. This high 

numerical abundance observed could be explained by the fact 

that the ponds are rich in minerals (N. P. C) resulting from the 

decomposition of food leftover and faeces from fish. Indeed, a 

high concentration of minerals stimulates a high production of 

phytoplankton, which promotes the development of 

zooplankton. Because phytoplankton constitute the bulk of the 

zooplankton diet. 

Analysis of stomach contents showed that adult copepods, 

although less abundant in the rearing environment (12.83%), 

are the main prey for larvae and post-larvae of H. longifilis. 

This result gives the larvae and post-larvae of H. longifilis the 

preference for adult Copepods given the high values of the 

percentage of occurrence (% F = 66.7), of the numerical 

percentage (% N = 48.25 ± 2. 2) and the electivity index (E = 

+0.5). Indeed, the larvae of Heterobranchus longifilis 

preferably consume large prey. The selection of the prey was 

exerted primarily on species of large sizes, which are easy to 

detect, which explains the strong selectivity of the adult 

copepods whose size varies between 0.3 and 8 mm against 0.1 

and 1 mm for the Rotifers and 0.2 and 3 mm for Cladocerans. 

This is in agreement with Lazzaro [25] who asserts that 

contrary to what was observed in fish larvae where the size of 

the prey captured is a function of the size of the mouth, in H. 

longifilis the larvae first select the large preys that are easily 

detected by their barbels. Hem et al. [26] state that larvae, with 

a mouth width is about 1 mm, are already capable to ingest 

large planktonic prey such as adults of Moina and Cyclopides. 

Apart from size class 1 and 2, which did not contain prey, 

stomach contents were not different according to size classes. 

According to Gilles [27] the absence of prey in the stomach 

contents of these larvae could be related to their two-day ages. 

Indeed, the larvae of this age would still have their yolk 

reserves, which serve as natural food. In addition, at two days 
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of age, the larvae have much more difficulty moving around 

and hunting prey. For example, Hunter and Kimbrell [28] 

stated that the efficiency of larval predation depends on 

several factors, including their swimming speed and their 

efficiency in capture. However, stomachs of size classes 3, 4, 

5 and 6 contained prey. The presence of prey in the stomachs 

of individuals belonging to these size classes would be due to 

their age and especially to their larger size, which is between 

0.48 and 1.03 cm. These individuals over two days old and 

tall would have emptied their yolk reserve, which served them 

as food. In these size classes, adult Copepods were the most 

frequent prey and the most numerous in the stomach contents 

although they were less abundant in the environment. Their 

electivity indices showed that they were the most selected 

prey in the environment by the larvae and post-larvae of H. 

longifilis (with E ≥ + 0.5) from all size classes of not empty 

stomach (size class 3, 4, 5 and 6). 

The higher numerical percent values and positive values of 

the electivity indices of adult Copepods indicate that they 

were the preferred prey in larvae and post-larvae of H. 

longifilis. The other categories of prey were very little 

ingested because of their small size. This strong selection 

exerted on adult Copepods could be explained by the fact that 

the larvae of Heterobranchus longifilis, whatever their age 

and size, first select the larger preys [25]. Likewise, Braum [29] 

demonstrated that Copepods constitute the main prey 

consumed during the 25 days following their start of 

exogenous feeding. He explains this preference by the fact 

that the Copepods flight reaction stimulates the larva and 

makes it easier to capture. In addition, predation appears 

rather to be selective. 

Regarding the other categories of prey (Rotifers (18.83%), 

Copepodites (13.43%), Cladocerans (33.6%) and Nauplii 

(21.31%)) very abundant in the environment, they have were 

very little present in the stomach contents, whereas they 

should have been if the predation was nonselective. This low 

capture was probably linked to the small size of these preys. 

Finally, these observations agree [30]. Indeed, according to this 

author, preys selection by fish larvae depends on the density 

and vulnerability of the preys. Thus, vulnerable species were 

the most diet of larvae when predation is selective. While the 

most abundant species were the most diet when predation is 

non-selective. Predation did not appear to have a pronounced 

impact on the community of these prey categories. In 

addition, the larvae and fry of H. longifilis preferably selected 

adult Copepods because the fish were fed during the day only. 

Indeed, Hem et al. [26] showed that copepods and ostracods 

are highly selected during the day, and during the night, 

selection is mainly on Moina in Catfish larvae.  

 

5. Conclusion 
The present study was carried out to study the preferred prey 

in the larval and post-larval stages of Heterobranchus 

lonsifilis. Thus, at the end of the research work carried out on 

the different categories of prey. In terms of numerical 

abundance, Cladocerans dominate with a density of 1190.31 

individuals/l while copepods have a low numerical percentage 

with the density of 454.51 individuals/l. The results show that 

predation is selective in larvae and post-larvae of H. longifilis. 

Adult Copepods were the most common and abundant prey 

category in stomach contents in terms of frequency of 

occurrence (66.7%) and number percentage (48.25%). 

Moreover, these prey (adult copepods) constitute the preferred 

zooplanktonic prey in larvae and post-larvae of H. longifilis 

with an electivity index (E) of +0.58. Apart from the first size 

classes in which no prey was observed in the stomach 

contents, the food preferences of the larval stages and larval 

post of H. longifilis do not vary with the size of the 

individuals. As this study is a preliminary work, it would be 

interesting to study the growth performances of H. longifilis 

larvae and fry fed with adult copepods. 

 

6. References 

1. Failler P, Hachim EA, Angaman K. Fisheries and 

aquaculture industry in Côte d’Ivoire.. Report n°7 of the 

review of the fisheries and aquaculture industry in the 

COMHAFAT area 2014, 99 

2. Yao AH, Koumi AR, Atse BC, Kouamelan EP. State of 

knowledge on fish farming in Côte D'Ivoire..Agronomie 

Africaine 2017;29(3):227-244 

3. Anvo MPM, Toguyeni A, Otchoumou KA, Zoungrana-

Kabore CY, Kouamelan EP. Evaluation of Cirina 

butyrospermi caterpillar’s meal as an alternative protein 

source in Clarias gariepinus (Burchell, 1822) larvae 

feeding. International Journal of Fisheries and Aquatic 

Studies 2016;4(6):88-94 

4. Lomartire S, Marques JC, Gonçalves AMM. The key role 

of zooplankton in ecosystem services: A perspective of 

interaction between zooplankton and fsh recruitment. 

Ecological Indicators. 2021; 

doi.org/10.1016/j.ecolind.2021.107867 

5. New MB. Global aquaculture: Current trends and 

challenges for the 21st century. In. Anans do Aquacultura 

Brasil 1998;98(I):2-6, 

6. Brucet S, Boix D, Lopez-Flores R, Badosa A, Quintana 

XD. Ontogenic changes of amino acid composition in 

planktonic crustacean species. Marine Biology 

2005;148 :131-139 

7. Schlumberger O, Bouretz N. Réseaux trophiques et 

production piscicole en étangs fertilisés (Dordogne, 

France). Revue des Sciences de l’Eau, 2002;15(1):177- 

192. 

8. Agadjihouèdé H, Chikou A, Bonou CA, Lalèyè PA. 

Survival and Growth of Clarias gariepinus and 

Heterobranchus longifilis Larvae Fed with Freshwater 

Zooplankton. JAST. 2012;B2:192-197.  

9. Akodogbo HH, Bonou CA, Fiogbe ED. Effet de la 

fertilisation à base des déjections de porc sur la 

production du zooplancton. Int. J. Biol. Chem. Sci 

2014;8(6):2721-2730. 

10. Monney I, Ouattara NI, N’Doua RE. Distribution du 

zooplancton en relation avec les caractéristiques 

environnementales de quatre rivières côtières du Sud-est 

de la Côte d’Ivoire (Afrique de l’ouest). Journal of 

Applied Biosciences 2016;98:9344-9353. 

11. Wongbé Y, Getheme AM, Sanogo TA. Zooplancton Des 

Eaux De Bas-Fonds A Gagnoa, Centre-Ouest Côte 

D’ivoire. Agronomie Africaine 2009;21(3):253-260.  

12. Blé MC, Alla YL, Kervarec F. Diets of three main fish 

species raised in the Ivory Coast. Technical sheets and 

popularisation document 2008, 10-14.  

13. Dussart B. Copépodes. In : Durand JR (ed.), Lévêque C 

(ed.). Flore et faune aquatiques de l'Afrique Sahélo-

soudanienne : tome 1. Paris : ORSTOM 1980, 333-356.  

14. Pourriot R. Les Rotifères. In Durand J.R. & Lévêque C. 

(Eds): Flore et Faune aquatique de l’Afrique Sahélo-

soudanienne. ORSTOM, Paris 1980, 219-244. 

15. Rey J, Saint-Jean L. Les Brachiopodes (Cladocères). In 

http://www.fisheriesjournal.com/


 

~ 115 ~ 

International Journal of Fisheries and Aquatic Studies http://www.fisheriesjournal.com 

Durand J.R. & Lévêque C. (Eds): Flore et Faune 

aquatique de l’Afrique Sahélo-soudanienne. ORSTOM, 

Paris 1980, 307-332. 

16. Kotov AA, Jeong HG, Lee W. Cladocera (Crustacea: 

Branchiopoda) of the south-east of the Korean Peninsula, 

with twenty new records for Korea. Zootaxa, 

2012;3368:50-90. 

17. Agadjihouede H, Bonou CA, Montchowui E, Chikou A, 

Laleye P. Capacité de développement de trois espèces 

zooplanctoniques d’intérêts aquacoles (Brachionus 

calyciflorus, Moina micrura et Thermo cyclops sp.) 

élevées en condition monospécifique en aquariums avec 

la fiente de volaille. Tropicultura 2011;29(4):231-237. 

18. Rosecchi E. Régime alimentaire du pageot, Pagellus 

erythrinus Linné, 1758 (Pisces, Sparidae) dans le golfe 

du Lion. Cybium 1983;7:17-29. 

19. Rosecchi E, Nouaze Y. Comparaison de cinq indices 

utilisés dans l’analyse des contenus stomacaux. Revues 

des Travaux de l’Institut des Pêches Maritimes 

1987;49:111-123 

20. Lauzanne L. Régimes alimentaires et relations trophiques 

des poisons du lac Tchad. Cahier d’O.R.S.T.O.M. Séries 

d’Hydrobiologie 1976;10(4):267-310. 

21. Ivlev VS. Experimental ecology of the feeding of fishes. 

Yale University Press, New Haven 1961, 302. 

22. Scherrer B. Présentation des données. In Biostatistique 

(Morin, G., ed.) Dunfermline, Royaume-Uni 1984, 103-

126. 

23. Aka NM, Etile RN, Tapé JT, N’DAK. Peuplement 

zooplanctonique du plateau continental ivoirien: 

diversité, abondance et biomasse. Int. J. Biol. Chem. Sci. 

2018;12(1):129-140. 

24. Soro T, Etile RN, Goore BG, Aboua BRD. Etude 

préliminaire du peuplement zooplanctonique dans le 

bassin du haut-Bandama (cote d’ivoire). Agronomie 

Africaine 2019;313:305-319.  

25. Lazzaro X. A review of planktivorous fishes: Their 

evolution, feeding behaviours, selectivities, and impacts. 

Hydrobiologia 1987;146:97-167. 

26. Hem S, Legendre M, Trebaol L, Cissé A, Otémé Z, 

Moreau Y. L’aquaculture lagunaire. In : Durand j.r.., p. 

Pufour, d. Guiral et s. g. Zabi (eds), Environnement et 

ressources aquatiques de Côte d’Ivoire. 2 - Les milieux 

lagunaires. Editions de l’ORSTOM, Paris. 1994;367-398, 

546. 

27. Gilles S, Dugue R, Slembrouck J. Manuel de production 

d’alevins du silure Africain Heterobranchus longifilis. 

Paris: IRD. 2001,128. 

28. Hunter J, Kimbrell CM. Early life history of pacific 

mackerel Scomber japonicus. Fish Bull. 1980;78:89-102. 

29. Braum E. The survival of fish larvae with reference to 

their feeding behaviour and the food supply. The 

biological basis of freswater production. Ed. by S.D. 

Gerking. John Wiley and Sons, New-York 1967, 113-

131. 

30. Gliwicz MZ, Pijanowska J. The Role of Prédation in 

Zooplankton Succession. Bulletin of Marine Science 

1988;43:951-965. 

  

 

http://www.fisheriesjournal.com/

