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Abstract 
The characterization of African bonytongue Heterotis niloticus fish farming 
was conducted in the Bi-modal agro-ecological zone of Cameroon from Jan-
uary to May 2021, Thirty-two fish farmers were interviewed and SPSS 6.2 
Version was used to analyse the data. The results showed that the majority of 
fish farmers (81%) are men above 51 years, all of whom are Christians with 
more than fifty percent of them married. About 43% of them have university 
level education, and more than 6% of them considered the farming of Hete-
rotis niloticus as their main income-earning activity. The main objective of 
Heterotis niloticus farming is sales (50%) and the uses (56%) of waged labour. 
A majority of the farmers produced reared African bonytongue in a polycul-
ture system and 65% of them raised Heterotis niloticus in derivation ponds.  
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1. Introduction 

Since 1960, aquaculture ponds were estimated to 300,000 in Africa but six years 
later, with some difficulties in fish farming, most of the fish farmers were aban-
doned and the new estimate was about 20,000 ponds [1]. Aquaculture is sup-
plementing fish catches which alone, is not able to meet the demand for fish in 
Cameroon. In 2019, the World’s Fish Production from fishery was 92.49 million 
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tonnes as compared to 85.34 million tonnes from Aquaculture. Fish contributes 
to 66% of aquaculture production. In Africa, fish production represents 3.64% of 
word fish production [2]. Despite, the rich potential of Africa fish production 
does not meet the demand of population because of an ever increasing demand 
from the growing population [3]. In 2018, aquaculture represented 6.5% of Ca-
meroon’s national fish production (287,461 tons) [4]. This production is large 
insufficient for the total population of Cameroon estimated at about 23,248,044 
inhabitants, while the demand for fish is still very high (500,000 tons). To satisfy 
this demand, fish farming is recommended by the Government [5]. In Came-
roon, fish farming started in 1948 to meet the demand of the population and its 
characterization played a very important role in fish production [6]. Tilapia 
(Oreochromis niloticus), catfish (Clarias gariepinus), Carp (Cyprinus carpio) are 
the most species produced in Cameroon. However, African bonytongue (Hete-
rotis niloticus) is the only species of the Osteoglossidae family in Africa which 
has a high commercial and economic value in fisheries and aquaculture system 
Adite et al. [7]. Heterotis niloticus is reared in West, East and Central Africa [8], 
but in Cameroon, the farming of bonytongue fish is not yet properly docu-
mented.  

The main objective of this study was to identify the Heterotis niloticus fish 
farming features in Cameroon. The specific objectives were to describe social 
profile of the bonytongue fish farmers, evaluate their fish farming techniques 
and inventory the main challenges encountered in Heterotis niloticus fish farm-
ing in Cameroon. 

2. Material and Methods 
2.1. Period and Area Study 

The study was conducted from January to May 2021 in the bi-modal equatorial 
agro-ecological zone of Cameroon (Figure 1). This agro-ecological zone is si-
tuated between 2˚30'N and 11˚45'E and has a Guinea type of climate. Humidity 
is high and the average precipitation per year varies from 1500 to 2000 mm. This 
zone is characterized by four seasons. A long dry season from December to May 
followed by a rainy season from May to June, a short dry season from July to 
October and a heavy rainy season from October to November.  

The average temperature in those regions is 25˚C. The Nyong, Ntem, Dja, 
Lobo, Lobé and Lokounje are the main rivers in this zone. This zone was selected 
for their high potential in aquaculture of African bonytongue and the favourable 
resource and climatic conditions of this fish species.  

2.2. Sampling Techniques 

Thirty-two fish farmers selected purposively were interviewed. We were worked 
in partnership with the regional delegation of Livestock, Fisheries and Animal 
Industries of the South and the Centre regions to select the interviewees. Before 
the administration of questionnaire, fish farmers were briefed about the objective  
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Figure 1. Study zones. 
 
of the study and their consent was obtained. The inquiry centered on the so-
cio-economic profile of the fish farmers, fish farming techniques of Heterotis 
niloticus and the difficulties of fish farming. For the socio-economic profile of 
fish farmers, data was collected on: age, gender, religion, level of education, ma-
rital status, ethnic groups, occupation and source of income while the fish farm-
ing techniques were the type of infrastructure and system, water supply and 
quality, water management, fish species, types of fish feed, constraints and pers-
pectives Tiogué et al. [9].  

2.3. Statistical Analysis 

Data collected were coded and entered in a database system using Microsoft Ex-
cell software. These data were exported to the Statistical Package for the Social 
Science (SPSS) 6.2 Version. Descriptive statistics were used to determine the 
mean, sum and frequency for variables. 

3. Results 
3.1. Socio-Economic Characterization of the Fish Farmers 

The farming of Heterotis niloticus is dominated by men (81.25%) with just a 
few women involved. Old persons constituted 46.90% of the respondents. The 
majority of the fish farmers (78.13%) were married, and all the fish farmers 
were Christians. Some of the farmers were educated, 43.75% of them had stu-
died at the university level. Their main activities was livestock (40.63%) produc-
tion (Table 1). 
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Table 1. Social characteristics of fish farmers of Heterotis niloticus according to the re-
gion. 

Regions 

Characteristics Centre South Total (%) 

Gender 

Male 43.75 37.50 81.25 

Female 15.63 3.12 18.75 

Age group 

[21 - 30[ 0 6.25 6.25 

[31 - 40[ 25 6.25 31.25 

[41 - 50[ 12.50 3.12 15.62 

[51 and +[ 21.87 25.00 46.87 

Marital status 

Single 9.37 12.50 21.87 

Married 50 28.13 78.13 

Religion 

Christianity 59.37 40.63 100 

Education 

Primary level 12.50 6.25 18.75 

Secondary level 18.75 18.75 37.50 

Higher level 28.13 15.62 43.75 

Main activity 

Agriculture 6.25 3.12 9.37 

Animal husbandry 31.25 9.38 40.63 

Fish farming 0 9.37 9.37 

Civil service 18.75 15.63 34.38 

Other business 3.12 3.12 6.24 

 
In Table 2, 37.50% of the fish farmers have a professional experience of at 

least more than 10 years. The objectives of fish farming of Heterotis niloticus 
were for selling (50%) and self-consumption and selling (46.87%). The labour 
used for the fish production was mainly wage (56.25%). 

3.2. Fish farming Techniques of Heterotis niloticus in Cameroon 

Figure 2 illustrates the year of the creation of fish farming in Cameroun.  
The fish farming of Heterotis niloticus started since 2000, but most of farming 

(31.25%) only began recently in Cameroon. 
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Figure 2. The Heterotis niloticus fish farming year of creation. 
 
Table 2. Professional experience, objectives and labour of African bonytongue fish farm-
ing. 

Modalities Centre South Total (%) 

Professional experience 

[0 - 5[ 12.50 18.75 31.25 

[5 - 10[ 25 6.25 31.25 

[10 and +[ 21.88 15.62 37.50 

Objectives of fish farming 

Own C 3.13 0 3.13 

Sales 28.12 21.88 50 

Own C-Sales 28.12 18.75 46.87 

Labour 

Family 15.63 28.12 43.75 

Wage 43.75 12.50 56.25 

Own-C: Own Consumption. 
 

The different ethnic groups that reared Heterotis niloticus were Bene, Bami-
leke, Bali, Bassa, Beti, Ewondo, Bulu, Soo and Toupouri (Figure 3). Many fish 
farmers were Bene (38.47% for South region and 31.59% for the Centre).  

Heterotis niloticus (Figure 4) was reared with tilapia (Oreochromis niloticus), 
common carp (Cyprinus carpio), catfish (Clarias gariepinus), Chanidae (Para-
channa obscura) and Hemichromis fasciatus.  

Polyculture is the farming of more than one fish species in a pond or tank at 
the same time. Polyculture (75%) is the most important system of Heterotis ni-
loticus fish farming in Cameroon (Figure 5).  

For the fish farming of Heterotis niloticus, the majority of fingerlings (87.50%) 
come from rivers. Fishermen catch the fingerlings and sell to the fish farmers 
(Figure 6). The price of the fingerling varies from 50 to FCFA 200 with FCFA 130 
average price (Figure 7). 

Figure 8 shows the age of sexual maturity of Heterotis niloticus. For fish far-
mers (71.87%), the age of sexual maturity of Heterotis niloticus is estimated at 
one year. 
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Figure 3. Ethnic groups of Heterotis niloticus fish farmers in Cameroon. 
 

 

Figure 4. African bonytongue Heterotis niloticus. 
 

 

Figure 5. Fish farming system of Heterotis niloticus. 
 

 

Figure 6. Source of fingerlings of Heterotis niloticus in Cameroon. 
 

 

Figure 7. Purchase price of fingerlings of Heterotis niloticus in Cameroon. 

https://doi.org/10.4236/ojas.2023.132017


J. Wikondi et al. 
 

 

DOI: 10.4236/ojas.2023.132017 238 Open Journal of Animal Sciences 
 

 

Figure 8. Age of sexual maturity of Heterotis niloticus. 

3.3. Aquaculture Infrastructures of Heterotis niloticus in  
Cameroon 

Heterotis niloticus was reared in concrete tank (Figure 9), dam pond (Figure 
10) derivation pond (Figure 11) and in happa (Figure 12).  

Most of farmers (65.63%) reared Heterotis niloticus in derivation ponds and 
the surface area varies from 200 to 6000 m2 while the maximum surface area of 
concrete tanks is 200 m2 (Table 3). 

The majority system of fish farming was opened and water supply to feed 
them was a river at 84.40% (Figure 13).  

Physical parameters of water for fish farming were taken into consideration 
(Figure 14). The majority of fish farmers (78.13%) did not prioritize the physical 
parameters of water during the rearing process. The minority of fish farmers 
consider the following parameters such as: temperature, pH, oxygen and trans-
parency of water. 

Figure 15 illustrates the nature of fish farming and the source of funding. 
Whatever the region chosen, the majority of fish farmers (78.13%) of Heterotis 
niloticus use personal sources of funding and only 21.87% of fish farmers re-
ceived the subsidies from Government of Cameroon.  

3.4. Feeding of Heterotis niloticus in Cameroon 

The majority of fish farmers feed their fish (Figure 16) and the food are various 
type. 

Figure 16 shows the different types of Heterotis niloticus food. They can be 
natural or artificial. Artificial food is made of pellets and locally produced food. 
A total of 33.33% of the fish farmers used local food (LF) to feed their fish and 
only 5.56% used pellet food (imported). The average cost of local food was FCFA 
728.25 ± 113.86 per kg and from imported food this cost was FCFA 2010.27 ± 
639.43 per kg of food.  

The feeding frequency varies from once to twice per day (see Figure 17). 
More than half of the fish farmers feed Heterotis niloticus twice a day. 

3.5. Diseases and Treatment 

Figure 18 illustrates the frequency of fish disease. The majority of fish farmers 
didn’t notice any diseases in their fish farming, only 6.30% of fish farmers dis-
covered common diseases like ulcers for catfish. 
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Figure 9. Concrete tank. 
 

 

Figure 10. Dam pond. 
 

 

Figure 11. Derivation pond. 
 

 

Figure 12. Happa system. 
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Figure 13. Water supply in fish farming of Heterotis niloticus. 
 

 

Figure 14. Physical parameters of water in aquaculture of African bonytongue fish. 
 

 

Figure 15. Nature of African bonytongue fish farming and Source of funding according 
to the regions. 
 

 

Figure 16. Different types of Heterotis niloticus food. 
 
Table 3. Characteristics of pond and tank. 

Characteristics 
Fish farming infrastructures 

Derivation pond Dam pond Concrete tank 

Frequency (%) 65.63 25 9.37 

Surface (m2) 200 - 6000 10,000 - 25,000 100 - 200 

System Open Open Flow through 
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Figure 17. The Heterotis niloticus feeding frequency. 
 

 

Figure 18. Frequency of fish diseases in aquaculture of African bonytongue. 
 

In Cameroon, only 6.30% of fish farmers use antibiotics for the treatment and 
prevention of diseases (Figure 19). 

3.6. Difficulties of Heterotis niloticus Fish Farming 

The constraints faced by fish farmers of Heterotis niloticus were the lack of fin-
gerlings, food, funding, technical support, and lack of materials, slump and theft 
(Figure 20). The most important difficulties were the lack of fingerlings 
(43.75%) followed by the lack of appropriate food (21.88%) and theft (12.50%). 

3.7. Perspectives of Heterotis niloticus Fish Farming in Cameroon 

The perspectives of the majority of fish farmers (56.25%) will be the improve-
ment of the farming of Heterotis niloticus, to acquire feed mixers and pellet 
machines to produce fish food and transform fish (smoking, sausage…) for val-
ue addition. A few farmers (6.25%) plan to transform their fish farms to tourist 
sites (Figure 21). 

4. Discussion 

In Cameroon, most of fish farmers of Heterotis niloticus are men but the num-
ber of women is not negligible. The majority of fish farmers are more than 51 
years old and 40% of them have university level education. This result was simi-
lar to Kenfack et al. [6] in East region of Cameroon who found that 80% of fish 
farmers were men while in South region of Cameroon all fish farmers are men 
[10] and 50 years old but the level of education of fish farmers in the East region 
of Cameroon was primary level. The results of Tiogué et al. [9] were higher than  
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Figure 19. Antibiotic usage in fish farming. 
 

 

Figure 20. Constraints of Heterotis niloticus fish farming. 
 

 

Figure 21. Perspectives of Heterotis niloticus fish farming. 
 
the results of this study because 95% of fish farmers were men in the Mbam and 
Inoubou Division (Centre region, Cameroon) and 50% of fish farmers are aged 
50 to 60. However, in DRC, 75% to 77.20% of fish farmers were men and the 
majority of fish farmers are 26 - 55 years old [11], Kifufu et al. [12]. Our result 
was not considerable as the results of N’dri et al. [13] and Tiogué et al. [9] who 
found respectively that in Congo 88.90% of fish farmers were married as 90% of 
fish farmers were married in Mbam and Inoubou Division (Centre-Cameroon). 
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Most of fish farmers considered the fish farming of Heterotis niloticus as their 
main livelihood activity and this result was similar to that obtained in the East 
region of Cameroon, where fish farmers do not consider fish farming as a prior-
ity Kenfack et al. [6] similarly to fish farming in Mbam and Inoubou where 7.5% 
of fish farmers considered this activity as their main activity Tiogué et al. [9]. 
One third of Heterotis niloticus fish farmers have 10 years of experience while 
fish farmers in the Eastern Cameroon have 15 years of experience in fish farming 
Kenfack et al. [6] and in Mbam and Inoubou 50% of fish farmers have an expe-
rience of 10 to 20 years Tiogué et al. [9]. The majority of fish farmers were mar-
ried, and all fish farmers are Christians. The results of this study were similar to 
Tiogué et al. [9] who found that 90% of fish farmers were married, but the ma-
jority were Christians (77.50%). Half of the labour is a wage, and this result is 
different from fish farmers of Eastern Cameroon where their labour use is family 
Kenfack et al. [6] and this result was higher than the result of Tiogué et al. [9] 
who found that this workforce was related to salary (45%). This result may due 
to their occupation as far as their main activity is considered. Most of the fish 
farmers of Heterotis niloticus have been receiving training in aquaculture at 
school, this frequency is higher than the value that Kenfack et al. [6] found 
(11.60%) in the East region of Cameroon and lower than the value (22.5%) ob-
tained in Mbam and Inoubou by Tiogué et al. [9]. The farming of Heterotis nilo-
ticus for most farmers begun recently as in the Adamawa region where Dikwa 
[14] found that 32.60% of fish farmers started recently. Moreover, in Mbam and 
Inoubou 50% of the farming started from 2000 to 2010 Tiogué et al. [9]. In Ca-
meroon, the majority of fish farmers of Heterotis niloticus are Bene ethnic group 
while in Mbam and Inoubou, the Bafia ethnic group was considerable (42.50%).  

The majority of fish farmers who reared Heterotis niloticus in polyculture like 
in the Mbam and Inoubou Division where 70% practice fish farming of African 
bonytongue with Clarias gariepinus, Oreochromis niloticus, Cyprinus carpio, 
Parachanna obscura. In the Adamawa region, 63.04% of fish farmers reared their 
fish in monoculture system [14] while in Madagascar, 76% fish farmers mixed 
African bonytongue with other species of freshwater fish (Oreochromis niloti-
cus, Cyprinus carpio, Gourami) [15]. Polyculture is benefit for Heterotis niloti-
cus it has a microphagous diet Odo et al. [16]. In this line, Kiloso [17] and Adite 
et al. [18] found that African bonytongue was an omnivore feeding mainly on 
aquatic insects, micro-crustacean, seed and detritus according to the availability 
of resources in his habitat [19], Adite et al. [20]. 

The source of fingerlings supply provide from rivers, this is a main problem of 
fish farming in Cameroon and reproduction in captivity of African bonytongue 
takes time. In fact, sexual maturity is long (1 to 2 years) as founded in Cote 
d’Ivoire by Kouakou et al. [21], in Benin by Adite [22] and in DRC by Kiloso 
[17] and purchase fingerlings becomes more expensive because of its scarcity. 

The majority of African bonytongue were reared in derivation ponds [12] be-
cause Heterotis niloticus like enough space to live and to breed naturally [15]. 
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This situation was the same as the study of Kifufu et al. [12] who found that in 
Bagata (DRC), 82.80% of fish farmers used derivation ponds to rear fish. Re-
quiring enough space for its breeding, Heterotis niloticus needs enough water 
hence the source of water supply is the river. Physical parameters are important 
to fish farming, but a few number of fish farmers take physical parameters. This 
is a problem because growth performance of Heterotis niloticus will be affected 
by the variation of temperature which leads to stress fish and mortality follows 
[23] but decreasing of temperature (less than 25˚C) will stop spermatogenesis 
and oogenesis of African bonytongue while the variation of pH from 6 to 7.2 
leads to increase plankton production in the fresh water [24]. Moreover, de-
creasing of physical parameters would influence growth performance of Hetero-
tis niloticus while when those parameters are optimal, African bonytongue could 
have a weight varies from 3.42 to 4.49 Kg (Djouatsa et al. [25]). This result was 
in contradiction with the result found in Congo where fish farmers didn’t have 
equipment to measure water quality N’dri et al. [13]. To have subsidies, fish 
farmers should be grouped in Associations, Common Initiative Groups (CIG) or 
Cooperatives. In this study, the majority of fish farmers were not in association. 
This result was similar to those of Lazard et al. [26], Tiogué et al. [9] [13] who 
had respectively found that in Western-Cameroon 68%, in Mbam and Inoubou 
85.00% and in the Adamawa 67.39% of fish farming were individuals. But, N’dri 
et al. [13] and Kenfack et al. [6] found respectively that in Congo and in the East 
of Cameroon fish project was totally individual.  

In Cameroon, feeds were necessary for fish farming, more than half of the fish 
farmers feed African bonytongue. Our result was higher than N’dri et al. [13] 
who found in Congo that only 41.70% of fish farmers feed their fish. Most of the 
fish farmers used imported feed, this result was lower than the result of Tiogué 
et al. [9] where 15% of fish farmers used imported feed while no fish farmers in 
Congo used imported feed. This result was lower than Tiogué et al. [9] because 
there is a lack of specific feed of African bonytongue in Cameroon. In 2010, 
Monentcham and collaborators [27] [28] studied the requirement in the diet of 
the African bonytongue but the formula of feeding was not known by fish far-
mers and they used these ingredients for local production of African bonytongue 
food: fish meal, fish oil, soybean meal, cottonseed meal, corn flour, wheat prod-
ucts, palm oil, premix, vitamins and mineral. For imported food, fish farmers 
used Coopens, Nutra HP and Skrettting while the natural foods of fish are zoop-
lankton and phytoplankton which are produced by fertilization of ponds.  

For Heterotis niloticus no diseases were declared by fish farmers. But with 
poly-culture, clarias gariepinus have ulcers and treatment was done by the use of 
antibiotics that caused resistance in fish. Despite the high demand of African 
bonytongue, its fish farming encounter some difficulties Wikondi et al. [29]. The 
factors that limit fish productivity were environment, sexual maturity, absence 
of sexual dimorphism and the high cost of feeding. For environment, fish needs 
an appropriate climate for rearing because if these conditions are not good, fish 

https://doi.org/10.4236/ojas.2023.132017


J. Wikondi et al. 
 

 

DOI: 10.4236/ojas.2023.132017 245 Open Journal of Animal Sciences 
 

would stress and stress conditions lead to influence growth performance [30]. 
The sexual maturity of African bonytongue was estimated from 1 to 2 years, this 
was very long compared to Nile Tilapia which had early sexual maturity [8] [31]. 
African bonytongue fish did not have visible sexual dimorphism, then artificial 
reproduction was difficult [32]. In 2009, Monentcham found a feeding formula 
of Heterotis niloticus diet but it was not popularize in the farming. The high cost 
of imported fish was a limit for fish farming [32].  

The major constraints of Heterotis niloticus fish farming were the lack of fin-
gerlings, lack of feed and theft but in 1991, Lazard et al. [26] found that in the 
Western part of Cameroon the major constraints were the lack of land, fingerl-
ings, feed and lack of financial means while in Mbam and Inoubou the con-
straints were the ignorance of the projects (67.50%), the scarcity of subsidies 
(85.00%) because of lack of Associations/CIG/Cooperatives of fish farmers Ti-
ogué et al. [9]. In Eastern Cameroon, the major constraints were the lack of fi-
nancial means Kenfack et al. [6]. For the African bonytongue fish farmers from 
Madagascar, the most constraints are the management of reproduction and the 
fingerlings [14]. 

For aquaculture of Heterotis niloticus, natural reproduction of this species 
took time, meanwhile the lack of fingerlings is a major constraint. To improve 
fish farming of Heterotis niloticus, the majority of fish farmers wish to have fi-
nancial means to extend their site and formulate their feeding. 

5. Conclusion 

The Socio-economic characterization of Heterotis niloticus fish farmers allowed 
us to know that the majority of fish farmers are men, most of them are married 
and almost all fish farmers are educated. For the majority of fish farmers, the 
fish farming of Heterotis niloticus is considered as a secondary activity. The ma-
jority of fish farmers used derivation pond to rear fish and the surface varies 
from 200 to 6000 m2. The source funding is mainly from own savings. The lack 
of fingerlings and adequate feeds is the major constraint in the study zone Ca-
meroon. These characteristics of fish farmers must be taken into account in or-
der to improve bonytongue fish farming in Cameroon. 

Acknowledgements 

The authors express their gratitude to the University of Dschang for their insti-
tutional support, to all the staff of the Regional Delegation of Livestock, Fisheries 
and Animal Industries of the South and Centre regions for the facilitation of in-
terviews and to Mr. ALI Festus KONGYU for his useful and insightful com-
ments. We thank fish farmers of Heterotis niloticus for their availability during 
the investigation.  

Conflicts of Interest 

The authors did not declare any conflict of interest. 

https://doi.org/10.4236/ojas.2023.132017


J. Wikondi et al. 
 

 

DOI: 10.4236/ojas.2023.132017 246 Open Journal of Animal Sciences 
 

References 
[1] Pillay, T.V.R. (1977) Planning of Aquaculture Development—An Introductory 

Guide. Fishing News Books Ltd. for FAO, Farnham, 71. 

[2] FAO (2019) Fishery and Aquaculture Statistics. Yearbook, Food and Agricultural 
Organization of the United Nation, Quebec, 110 p. 

[3] Meutchieye, F. and Wikondi, J. (2018) Aquaculture in Central Africa: A Note about 
Gaps. BAOJ Aquaculture 1:004, 2 p. 

[4] INS (2019) Elevage et Pêche, Chapitre 14 de l’Annuaire Statistique du Cameroun. 
Institut National de la Statistique, Cameroun, 11 p. 

[5] MINEPIA (2019) Rapport d’activités annuel 2019 du Ministère de l’Elevage, des 
Pêches et des Industries Animales. 

[6] Kenfack, A.A.J., Tchawa, P. and Micha, J.-C. (2019) La pisciculture au Cameroun: 
une démarche individuelle! Cas de la commune de Bertoua 1 dans la région Est du 
Cameroun. Tropicultura, 37, 1379. 

[7] Adite, A., Ediye, M.M., Toko, I.I, Abou, Y., Imorou, R.S., and Sonon, S.P. (2017) 
Morphological and Meristic Characterization of the African Bonytongue, Heterotis 
niloticus (Cuvier, 1829), from Lake Hlan and Sô River, Southern Benin, West Afri-
ca: The Need for Habitat Protection and Species Conservation. International Jour-
nal of Fisheries and Aquatic Research, 2, 16-28. 

[8] Moreau (1982) Exposé synoptique des données biologique de Heterotis niloticus 
(Cuvier, 1829). Synopsis FAO sur les pêches N° 131, 53 p.  

[9] Tiogué, T.C, Bibou, A., Kenfack, A. and Tchoumboué, J. (2020) Caractéristiques 
Socio-économiques et techniques des élevages piscicoles du Département du Mbam et 
Inoubou. International Journal of Biological and Chemical Sciences, 14, 983-1000.  
https://doi.org/10.4314/ijbcs.v14i3.26 

[10] Fozing, F.C. (2020) Exploitation d’Heterotisniloticus dans le Sud Cameroun. Mémoirede 
fin d’études d’Ingénieur Agronome Zootechnicien, Faculté d’Agronomie et des Sciences 
Agricoles, Université de Dschang-Cameroun, 124 p. 

[11] Linangolo, N. (2019) Caractérisation technique et socio-économique de l‘exploitation 
piscicole du village Mobi et ses environs. Mémoire, Institut Facultaire des Sciences 
Agronomique de Yangambi, République Démocratique du Congo, 52 p.  

[12] Kifufu, J., Gafidji and Fidji (2019) Caractérisation socio-économique et techniques de 
la pisciculture continentale dans le territoire de Bagata en RD Congo. Revue Marocaine 
des Sciences Agronomiques et Vétérinaires, 7, 557-562. 

[13] N’dri, K.M., Yao, K. and Ibo, G.J. (2016) La pisciculture continentale dans la région 
de Gontougo (Cote d’Ivoire): Caractérisation et aspects soci-économiques. Tropi-
cultura, 34, 300-312. 

[14] Dikwa, N.M. (2021) Typologie et impacts socio-économiques de la pisciculture dans la 
région de l’Adamaoua-Cameroun. Thèse de Doctorat en Medecine Vétérinaire, Ecole 
des sciences et de Médecine Vétérinaire, Université de Ngaoundéré-Cameroun, 
Ngaoundéré, 74 p. 

[15] Sadousty, J. (2021) Synthèse sur la reproduction et l’élevage de Heterotis niloticus 
sur la Côte Est de Madagascar. Rapport APDRA. 

[16] Odo, G.E., Nwamba, H.O. and Eyo, J.E. (2009) Aspects of the Biology of Heterotis 
niloticus (Cuvier, 1829) (Osteoglossiformes: Osteoglossidae) in the Anambra Flood 
River System, Nigeria. Animal Research International, 6, 994-1002.  
https://doi.org/10.4314/ari.v6i2.48131 

https://doi.org/10.4236/ojas.2023.132017
https://doi.org/10.4314/ijbcs.v14i3.26
https://doi.org/10.4314/ari.v6i2.48131


J. Wikondi et al. 
 

 

DOI: 10.4236/ojas.2023.132017 247 Open Journal of Animal Sciences 
 

[17] Kiloso, M. (2016) Contribution à l’étude biologique d’Heterotis niloticus (Cuvier, 1829) 
du Congo Supérieur au Maniema (Cas de du tronçon Kindu-Kowe). Mémoire, Faculté 
de Gestion des ressources naturelles renouvelables, Université de Kisangani République 
Démocratique du Congo, 64 p. 

[18] Adite, A., Gbankoto, A., Imorou Toko, I.I. and Fiogbe, E.D. (2013) Diet Breadth 
Variation and Trophic Plasticity Behavior of the African Bonytongue Heterotis ni-
loticus (Cuvier, 1829) in the Sô River-Lake Hlan Aquatic System (Benin, West Afri-
ca): Implications for Species Conservation and Aquaculture Development. Natural 
Science, 5, 1219-1229. https://doi.org/10.4236/ns.2013.512149 

[19] Winemiller, K.O. and Kelso-Winemiller, L.C. (2003) Food Habits of Tilapiine Cich-
lids of the Upper Zambezi River and Floodplains during the Descending Phase of 
the Hydrological Cycle. Journal of Fish Biology, 63, 120-128.  
https://doi.org/10.1046/j.1095-8649.2003.00134.x 

[20] Adite, A., Winemiller, K.O. and Fiogbe, E.D. (2005) Ontogenetic, Seasonal and Spa-
tial Variation in the Diet of Heterotis niloticus (Osteoglossiformes: Osteoglossidae) 
in the Sô River and lakeHlan, Benin, West Africa. Environmental Biology of Fishes, 
73, 367-378. https://doi.org/10.1007/s10641-004-5563-9 

[21] Kouakou, F.K.I., Koné, T., Soro, Y., N’Da, K. (2016) Reproduction De Heterotis 
niloticus (Cuvier, 1829) De La Rivière Agneby (Côte d’Ivoire). European Scientific 
Journal, 12, 83. https://doi.org/10.19044/esj.2016.v12n6p83 

[22] Adite, A. (2007) Ecologie de Heterotis niloticus (Osteoglossiformes: Osteoglossidae) 
du système lacustre rivière So-Lac Hlan (Sud du Bénin): Conservation et intérêt 
pour l’aquaculture. Thèse, Université d’Abomey-Calavi, Abomey-Calavi, 263 p. 

[23] Kitmo, D. (1984) Contribution à la pisciculture au Cameroun. Thèse de Doctorat en 
Médécine Véterinaire, Université de Dakar, Dakar, 159 p. 

[24] Moreau, J. and Moreau, I. (1982) Etude du cycle annuel de la gametogénèse 
chez Heterotis niloticus au lac Ivakoina (Zone de pangalanes) Madagascar. Revue 
D’hydrobiologie Tropicale, 15, 271-280. 

[25] Djouatsa, T.J., Nana, A., Zango, P., Efolé, E.T. and Meutchieye, F. (2023) Phenotyp-
ic Polymorphism of African Bonytongue Fish Heterotis niloticus (Cuvier, 1829) in 
Cameroon Rainforest Region. JCAS, 18, 595-605.  
https://doi.org/10.4314/jcas.v18i3.3 

[26] Lazard, J., Lecompte, Y., Stomal, B. and Weigel, J.-Y. (1991) La pisciculture en Afrique 
Sub Saharienne: Situation et Projets dans des pays francophones, Proposition d’action. 
Rapport d’étude, Ministère Français de la Coopération et du Développement, Paris, 
France, 157 p. 

[27] Monentcham, S.-E., Kouam, J., Chuba, D., Whatelet, B., Pouomogne, V. and Kes-
temont, P. (2010) Partial Substitution of Fish Meal with Soybean with Cottonseed 
Meals in Diet for African Bonytongue, Heterotis niloticus (Cuvier, 1829) Fingerl-
ings: Effects on Growth, Feed Efficiency and Body Composition. Aquaculture Re-
search, 41, e385-e392.  
https://doi.org/10.1111/j.1365-2109.2009.02461.x 

[28] Monentcham, S.-E., Pouomogne, V. and Kestemont, P. (2010) Influence of Dietary 
Protein Levels on Growth Performance and Body Composition of African Bony-
tongue Fingerlings, Heterotis niloticus (Cuvier, 1829). Aquaculture Nutrition, 16, 
144-152. https://doi.org/10.1111/j.1365-2095.2008.00646.x 

[29] Wikondi, J., Meutchieye, F., Djouatsa, T.J. and Tomedi, E.M.T. (2022) Aquaculture 
of Heterotis niloticus in Sub-Saharan Africa: Potentials and Perspectives. Genetics 
& Biodiversity Journal, 6, 37-44. https://doi.org/10.46325/gabj.v6i1.195 

https://doi.org/10.4236/ojas.2023.132017
https://doi.org/10.4236/ns.2013.512149
https://doi.org/10.1046/j.1095-8649.2003.00134.x
https://doi.org/10.1007/s10641-004-5563-9
https://doi.org/10.19044/esj.2016.v12n6p83
https://doi.org/10.4314/jcas.v18i3.3
https://doi.org/10.1111/j.1365-2109.2009.02461.x
https://doi.org/10.1111/j.1365-2095.2008.00646.x
https://doi.org/10.46325/gabj.v6i1.195


J. Wikondi et al. 
 

 

DOI: 10.4236/ojas.2023.132017 248 Open Journal of Animal Sciences 
 

[30] Sébastien, A., Manuel, G. and Bastien, S. (2021) Temperature Increase and Its Effect 
on Fish Stress Physiology in the Context of Global Warning. Journal of Fish Biolo-
gy, 98, 1496-1508. https://doi.org/10.1111/jfb.14599 

[31] Tillon, R. (1959) Elevage de l’Heterotis niloticus en station de pisciculture. Revue 
Bois et Forêts des Tropiques, 64, 13-18. 

[32] Monentcham, M.S.E. (2009) Alimentation et Nutrition des juvéniles de Heterotis 
niloticus (Arapaimidae, Teleostei): Premières estimations des besoins nutritionnels et 
valorisation des sous-produits végétaux. Thèse de Doctorat en Sciences, Université de 
Namur, Belgique, 176 p. 

 
 

https://doi.org/10.4236/ojas.2023.132017
https://doi.org/10.1111/jfb.14599

	Farming Features of African Bonytongue Fish Heterotis niloticus in Cameroon, Central Africa
	Abstract
	Keywords
	1. Introduction
	2. Material and Methods
	2.1. Period and Area Study
	2.2. Sampling Techniques
	2.3. Statistical Analysis

	3. Results
	3.1. Socio-Economic Characterization of the Fish Farmers
	3.2. Fish farming Techniques of Heterotis niloticus in Cameroon
	3.3. Aquaculture Infrastructures of Heterotis niloticus in Cameroon
	3.4. Feeding of Heterotis niloticus in Cameroon
	3.5. Diseases and Treatment
	3.6. Difficulties of Heterotis niloticus Fish Farming
	3.7. Perspectives of Heterotis niloticus Fish Farming in Cameroon

	4. Discussion
	5. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

