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Abstract

Background: The natural conditions and geo-climatic diversity of Cameroon are ideal for aquaculture development. The current
study aimed to assess the socio-demographic and technical characteristics of aquaculture across three regions in Cameroon.
Methods: Data collection was based on the snowball sampling technique, field observations and face-to-face interviews with fish
farmers, using a structured questionnaire. Of the 129 fish farmers identified, 46, 69 and 14 from the Littoral, Centre and South
regions respectively were interviewed. Results: In the Littoral, Centre and South regions, 87%, 91% and 93% of aquaculture is
practiced by men, respectively. Moreover, 74% of fish farmers in the Littoral region are between 26-36 years old, compared to
49% and 57% in the Centre and South regions, which are respectively aged 36-46. Most farms in the Littoral region (46%) are
organized as cooperatives, whilst 49% and 50% of those in the Centre and South regions, respectively, have no legal status.
Regardless of the region, African catfish, is the predominant species raised for commercial purposes. The main challenges facing
fish farmers are the poor quality of locally produced feed (61%) and a lack of financial resources (61%). As regards fish feed
production, the main challenges are the high cost of ingredients, an unreliable electricity supply and pests (77%). Conclusion:
Given the age of fish farmers, their level of education and training in aquaculture, and the production facilities, the Littoral and
Centre regions are emerging as key hubs for the development of fish farming in Cameroon.
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1. Introduction

Aquaculture is a key sector to ensure food security, create
jobs and improve livelihoods at global, regional and local lev-
els. Although it was introduced in Cameroon since 1948, aq-
uaculture development is still limited, despite the country’s
many natural assets, such as a favourable climate, an extensive
river network and a wide variety of fish fauna [1]. With an
annual growth rate of around 2.6%, Cameroon’s population
according to the National Institute of Statistics (NIS), is cur-
rently estimated at around 30.5 million. Yet, in terms of cli-
mate, soil, vegetation and even hydrography, the Cameroon
Agricultural Research Institute for Development (IRAD) has
divided the country into five agro-ecological zones, which dif-
fer from one another in terms of their variability in agro-pas-
toral potential, making Cameroon a country well-suited to the
agro-pastoral production of a wide diversity of crops and live-
stock species, including fish farming species [2]. However, of
the five agro-ecological zones, two of them, namely Zone IV,
which comprises the Littoral and South-West regions (charac-
terized by a humid forest with a monomodal rainfall pattern)
and Zone V, which encompasses the Centre, South and East
regions (characterized by a humid forest with a bimodal rain-
fall pattern) are also considered to be among the country’s
main aquaculture production basins, with a contribution in
2021 of 43.94% to national aquaculture production [3]. The
species commonly farmed in these production basins or re-
gions are Orechromis niloticus, Cypinus carpio, Heterotis ni-
loticus and Clarias gariepinus, the latter being the most com-
mon species.

While national demand for fisheries products amounts to
500,000 tonnes per year, domestic production, including that
from aquaculture, amounts only to 335,000 tonnes. The deficit
is being made up by imports, which further contributes to the
trade balance deficit. However, the government, through its
Ministry of Livestock, Fisheries and Animal Industries
(MINEPIA), has initiated a number of measures aimed at
providing technical and financial support to the fish farming
producers, notably through training, donations of African cat-
fish broodstocks and some essential equipment, facilities in
securing bank loans, and exemption from customs duties on
aquaculture inputs and equipment, although some of these
measures are still struggling to be implemented on the field
[4]. Furthermore, difficulties, sometimes linked to land issues
and/or financing, are leading to the temporary or permanent
closure of certain fish farms, without the master register of fish
farms maintained by the Direction of Fisheries, Aquaculture
and Marine Industries at MINEPIA being updated. Thus, in
order to contribute to the implementation of the 2020-2030
National Development Strategy for Structural Transformation
and Inclusive Development, drawn up by the Ministry of the
Economy, Planning and Land Management (MINEPAT),
which states in its chapter on the structural transformation of
the economy that Cameroon has set itself the goal of increas-
ing the quantity and quality of its agro-pastoral production
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through the modernisation of agriculture, livestock farming,
fisheries and aquaculture [5]. A number of research works fo-
cusing on the collection of socio-demographic or socio-eco-
nomic data associated with technical characteristics, have
been carried out in several areas of the country. These include,
in particular, the studies by [6] in the Mbam and Inoubou Di-
vision,. [7] in the Noun Division, Atangana et al. [8] in the
East region, [9] in four regions of Cameroon and [10] in the
South region. It is therefore, on the one hand, to update the
existing data on aquaculture activity in the three regions under
study and, on the other hand, to highlight the role these regions
play in current national production that the present research
work was conducted with the aim of evaluating the socio-de-
mographic and technical characteristics of fish farming in
three regions considered as aquaculture production basins in
Cameroon.

2. Material and Methods

2.1. Study Area

The study was conducted in fish farms located in the Lit-
toral, Centre and South regions of Cameroon (Figure 1). The
Littoral region covers an area of 20.248 km?, representing
4.3% of the national territory, and housing 4085142 inhabit-
ants. The region is between 2°6” and 6°12” North latitude,
and 8°48” and 10°30” East longitude. The Centre region, lo-
cated between 3° to 6° North latitude and 10° to 15° East
longitude covers 68.953 km?, with a population of 4159492
inhabitants. The South region, for its part, covers of 47.191
km?, with a population of about 749552 inhabitants. The re-
gion is between 2°6” to 4°54”/5°48” North latitude and
10°30” to 16°12” East longitude [11].

2.2. Study Design and Data Collection

The study was conducted between November 2022 and
March 2023 in three aquaculture production regions of Cam-
eroon (Littoral, Centre and South). Prior to the beginning of
the study, a database of fish farmers of each region was ob-
tained from the Direction of Fisheries, Aquaculture and Ma-
rine Industries at the Ministry of Livestock, Fisheries and An-
imal Industries. After a phone contact with different fish farm-
ers on the database, criteria for consideration as a participant
for the study were to accept to take part in the survey and to
be functional. Of the 53 fish farmers in the Littoral region
listed in the Ministry’s database, 46 met the criteria for partic-
ipating in the survey. As for the Centre region, of the 85 fish
farmers who met the criteria for participating in the survey out
of the 155 registered in the database, 69 took part in the survey.
In the South region, however, of the 72 fish farmers identified,
only 20 met the criteria for participating in the survey; of these,
14 agreed to share the realities of their activities by taking part
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in the survey. Information (data) on the farmers was collected
through a questionnaire, face-to-face interviews with the fish
farmers, and direct observations made at their farms. This in-
formation concerned:

1) The socio-demographic characteristics, which included
age, gender, level of education and training in fish farm-
ing;

2) The technical characteristics concerned the legal status
and production objectives of fish farms, the types of fish
farming system and the products sold, the species of fish
farmed and the types of fish feed used, the feed produc-
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tion equipment and the ingredients used in feed manu-
factured;

3) The bromatological composition of the farms’ made feed
and information on the major constraints to fish farming
and fish feed production.

2.3. Sampling and Statistical Analysis

The data collected were analyzed using descriptive statis-
tics, with the help of the statistical analysis software SPSS ver-
sion 20.0. The results obtained are expressed as percentages
or means * standard deviation.
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Figure 1. Location of the study areas.

3. Results

3.1. Socio-demographic Characteristics of Fish Farmers in the Regions Surveyed

Table 1. Distribution of fish farmers by sex, age, Level of education and training received in fish farming.

Percentage (frequency)

Characteristic
Littoral region
Gender
Male 87% (40)
Female 13% (6)
Age (year)
[16,26] 4% (2)
[26, 36] 74% (34)
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Centre region South region
91% (63) 93% (13)
9% (6) 7% (1)

0% (0) 0% (0)

16% (11) 14% (2)
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Percentage (frequency)

Characteristic

Littoral region
[36, 46] 15% (7)
[46, 56] 0% (0)
[56, 66] 4% (2)
> 66 2% (1)
Level of education
None 2% (1)
Primary 7% (3)
Secondary 2% (1)
Higher 89% (41)
Training in fish farming
Yes 87% (40)
No 13% (6)

Table 1 shows the distribution of fish farmers by gender,
age, level of education and training in fish farming, by region
of Cameroon. It is noted that, in all the regions studied, fish
farming is mainly practiced by men rather than women, with
percentages exceeding 80%. Furthermore, the most common
age group among fish farmers operating in the Littoral region
is 26 to 36 years old, accounting for 74% of the total. In con-
trast, the most common age group in the regions of the bi-
modal tropical forest agro-ecological zone is between 36 and
46 years old, accounting for 49% in the Centre region and 57%
in the South region. However, with regard to education and
training levels, of the 53 fish farming in the Littoral region, 41
have completed higher education and 40 have undergone
training in aquaculture, representing rates of 89% and 87% re-
spectively. On the contrary, in the Centre region, 54% of fish
farming have completed higher education, while 83% have
not undertaken any training in aquaculture. In contrast, in the
South region, 50% of fish farmers have completed both sec-
ondary and higher education. The same is true of training in
fish farming.

Centre region South region

49% (34) 57% (8)
23% (16) 14% (2)
10% (7) 7% (1)
1% (1) 7% (1)
0% (0) 0% (0)
1% (1) 0% (0)
45% (31) 50% (7)
54% (37) 50% (7)
17% (12) 50% (7)
83% (57) 50% (7)

3.2. Technical Determinants

3.2.1. Distribution of Fish Farmers by Age of
Establishment, Status and Production
Objective

The distribution of fish farmers by age of the structure, sta-
tus and production objective presented in Table 2 reveals that
in all the regions surveyed, fish farms of 1 to 4 years old are
the most dominant. In the Littoral region, 65% of fish farms
have legal status, compared with 35% that operate in illegality.
The results of the survey in the central region show that 51%
of fish farms have legal status, whilst 49% operate on the
fringes of legality. Regarding the results of the survey con-
ducted in the South region, half of the fish farms operate with-
out legal status. However, regardless of the region or the legal
status of the fish farms surveyed, between 89% and 93% of
fish farmers produce for commercial purposes, whilst less
than 10% produce for their own consumption or as a hobby.

Table 2. Distribution of fish farmers by age of the structure, status and production objective.

Percentage (frequency)
Characteristic
Littoral region

Farm age (year)
<01 22% (10)

[01, 04] 74% (34)
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Centre region South region

7% (5) 7% (1)

68% (47) 57% (8)
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Percentage (frequency)

Characteristic

Littoral region
[05, 09] 4% (2)
[10, 20] 0% (0)
>20 0% (0)
Structure’s legal status
Private Limited Company 4% (2)
Sole proprietorship 15% (7)
Cooperative societies 46% (21)
Without legal status 35% (16)
Production objective
Hobbies 2% (1)
Self-consumption + donation 9% (4)
Commercialization 89% (41)

3.2.2. Distribution of Fish Farmers by Type of
Production System, Type of Farm, Type of
Infrastructure and Type of Product Marketed

The distribution of fish farmers by type of production sys-
tem, type of farm, type of infrastructure and type of product
marketed is presented in Table 3. It should be noted that, re-
gardless of the region under study, most fish farmers use open
production systems. However, in the Littoral region, they
practice intensive outdoor farming, mainly in tarpaulin ponds;

Centre region South region

23% (16) 7% (1)
1% (1) 7% (1)
0% (0) 21% (3)
1% (1) 0% (0)
7% (5) 14% (2)
42% (29) 36% (5)
49% (34) 50% (7)
0% (0) 0% (0)
7% (5) 7% (1)
93% (64) 93% (13)

whereas in the Centre and South regions, the majority of fish
farmers practice semi-intensive outdoor farming, mainly in
earthen ponds. In addition to the aquaculture facilities found
in all regions, 20% of fish farmers in the Littoral region oper-
ate a fish feed production unit, compared with 4% in the Cen-
tre region and nothing in the South region. It is also noted that
24% of fish farms in the Littoral region have a hatchery, facil-
ities for grow-out fingerlings and a feed production unit, com-
pared with 3% and 7% respectively in the Centre and South
regions.

Table 3. Distribution of fish farmer by type of production system, type of fish farming, type of infrastructure and type of commercialized product.

Percentage (frequency)
Characteristic
Littoral region

Type of production system

Open system 65% (30)
Close recirculatory system 35% (16)
Type of fish farming

Extensive 0% (0)
Semi intensive 7% (3)
Intensive 93% (43)
Type of infrastructure

Hatchery-nursery (A) 2% (1)
Earth ponds (B) 7% (3)
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Centre region South region

71% (49) 71% (10)
29% (20) 29% (4)
20% (14) 21% (3)
44% (30) 43% (6)
36% (25) 36% (5)
4% (3) 7% (1)
36% (25) 36% (5)


http://www.sciencepg.com/journal/aff

Agriculture, Forestry and Fisheries

http://www.sciencepg.com/journal/aff

Characteristic

Tarpaulin ponds (C)
Concrete tanks (D)

Feed production unit (E)
A+B

A+C

A+B+C+D

A+B+C+D+E

B+C+E

C+D

Type of marketed product
Fingerlings (A)

Fish for consumption (B)
Locally produced feed (C)
A+B

B+C

A+B+C

() =n sample

3.2.3. Distribution of Fish Farmers by Species
Produced, Type of Feed Used and Type of

Feed Produced

The distribution of fish farmers by species produced, type

Percentage (frequency)

Littoral region

29% (13)
4% (2)
2% (1)
2% (1)
4% (2)
2% (1)
24% (11)
11% (5)
13% (6)

11% (5)
48% (22)
6% (3)
4% (2)
11% (5)
20% (9)

Centre region

22% (15)
7% (5)
2% (1)
4% (3)
10% (7)
7% (5)
3% (2)
2% (1)
3% (2)

8% (5)
68% (47)
1% (1)
19% (13)
1% (1)
3% (2)

South region

29% (4)
7% (1)
0% (0)
7% (1)
0% (0)
0% (0)
7% (1)
0% (0)
7% (1)

7% (1)
71% (10)
0% (0)
15% (2)
0% (0)
7% (1)

indicates that the African catfish is the most represented spe-

cies in the three regions, representing respectively 87%, 37%
and 86% in the Littoral, Centre and South regions. Moreover,

apart from viperfish raised in the Centre region alone by 19%
of fish farmers, 26% of them, in addition to African catfish

of feed used and type of feed produced presented in Table 4

produce also Nile tilapia, compared with 9% and 14%, re-
spectively, in the Littoral and South regions.

Table 4. Distribution of fish farmers by species produced, type of fish feed used, type of feed produced and specific feed produced.

Characteristic

Species produced

African catfish (Clarias gariepinus)(A)
Tilapia (Oreochromis niloticus)(B)

Common Carp (Cyprinus carpio)(C)

Kanga (Heterotis niloticus)
Viperfish (Parachanna obscura)
A+B

A+C

Percentage (frequency)

Littoral region

87% (40)
2% (1)
0% (0)
0% (0)
0% (0)
9% (4)
0% (0)
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Centre region

37% (26)
6% (4)
0% (0)
0% (0)
19% (13)
26% (18)
3% (2)

South region

86% (12)
0% (0)
0% (0)
0% (0)
0% (0)
14% (2)
0% (0)
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Percentage (frequency)

Characteristic

Littoral region
A+B+C 2% (1)
Type of fish feed used
Foreign feed 53% (25)
Locally produced feed 15% (7)
Foreign feed + Local feed 30% (14)
Type of fish feed produced
Extruded feed 12% (2)
Granulated feed 59% (10)
Extruded and Granulated feed 29% (5)
Specific feed produced
Extruded feed for fingerlings 0% (0)
Extruded feed for juveniles 29% (5)
Extruded feed for broodstocks 0% (0)
Granulated feed for fingerlings 0% (0)
Granulated feed for juveniles 71% (12)
Granulated feed for broodstocks 0% (0)

3.2.4. Distribution of Fish Farmers Producing Feed
by Ingredients Selection Criteria

Table 5 sets out the main ingredients commonly used by
fish farmers in the production of fish feed, as well as the se-
lection criteria. It is noted that the main ingredients commonly
used in the three regions surveyed are Fish meal, Soybean
cake, Groundnut cake, Corn flour, Cassava flour, Wheat bran
and Bone meal. However, regarding the selection criteria, the

Centre region South region

9% (6) 0% (0)
42% (29) 29% (4)
22% (15) 21% (3)
36% (25) 50% (7)
25% (1) 0% (0)
75% (3) 100% (1)
0% (0) 0% (0)
0% (0) 0% (0)
25% (1) 0% (0)
0% (0) 0% (0)
0% (0) 0% (0)
75% (3) 100% (1)
0% (0) 0% (0)

results indicate that out of 17 fish farmers producing feed in
the Littoral region, 08 use the nutritional value, compared to
05 and 04 which use the availability and price of ingredients,
respectively, corresponding to frequencies of 47%, 25% and
24%, respectively. in contrast, in the South region, the only
fish farmer producing fish feed bases his choice of ingredients
on their availability; whereas in the central region, out of the
four fish farmers producing fish feed, two base their choice of
ingredients on their availability, one of the other two on the
nutritional value and the last on the price of the ingredients.

Table 5. Common ingredients used and distribution of fish farmers producing feed by ingredients selection criteria.

Percentage (frequency)
Characteristic
Littoral region

Criteria for selecting ingredients

Nutritional value 47% (8)
Availability 29% (5)
Price 24% (4)

Ingredients used

Fish meal 100% (17)

Centre region South region

25% (1) 0% (0)
50% (2) 100% (1)
25% (1) 0% (0)
100% (4) 100% (1)
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Percentage (frequency)
Characteristic
Littoral region

Soybean cake 29% (5)

Groundnut cake 82% (14)
Corn flour 82% (14)
Cassava flour 59% (10)
Wheat bran 71% (12)
Bone meal 29% (5)

Palm oil 76% (13)
Salt 76% (13)

3.3. Proximate Composition of Locally
Produced Fish Feed and Constraints

3.3.1. Proximate Composition of the Most Available
Locally Produced Fish Feed
Table 6 shows the proximate composition of the most com-

mon feeds produced in the Littoral and Centre regions. It is
noted that it is in the extruded feed (C1) produced in the Centre

Centre region South region

50% (2) 100% (1)
100% (4) 100% (1)
100% (4) 100% (1)
100% (4) 100% (1)
50% (2) 100% (1)
75% (3) 100% (1)
50% (2) 100% (1)
100% (4) 100% (1)

region that the highest protein (30.93 + 0.24%), and ash content
(32.00 £ 0.01%) were found, whilst the lowest lipid (10%) and
moisture (8.00 = 1.41%) contents were recorded. In contrast,
the lowest protein content (11.74 £ 3.11%) and ash (5.83 £
1.20%), as well as the highest levels of carbohydrates (33.92 +
5.71%) and fibre (18.27 + 1.48%) was recorded in the A2 ex-
truded feed produced in the Littoral region. On the other hand,
the highest fat content of 20.60 + 1.77%, was recorded in the
D1 pellet feed produced in the Centre region, followed by feed
B1 (18.97 + 2.64%) of the Littoral region.

Table 6. Proximate composition (% dry matter) of the most available feeds produced in the regions surveyed.

Macronutrient composition

Feed
Protein Lipid Ash

Al 19.71+0.84 15.66+1.24 29.03+1.19
A2 11.74£3.11 15.52+0.25 5.83+1.20
B1 23.97+1.05 18.97+2.64 16.48+2.26
B2 17.68+3.04 11.91£3.02 8.48+2.55
B3 15.70+0.26 14.14+0.35 24.66+1.29
B4 17.46+1.64 16.23£2.70 28.83+1.80
B5 19.05+0.48 15.57+1.06 28.80+5.36
B6 12.17+0.68 18.24+1.07 30.93+2.16
Cl 30.93+0.24 10.32+1.01 32.00+0.01
D1 17.78+1.35 20.60+1.77 25.05+5.38
D2 19.66+2.47 16.95+1.01 23.5447.17
D3 20.90+0.03 17.43£0.09 17.67+1.24

Carbohydrate Fibre Moisture
14.374£3.49 9.07+0.08 12.17+£2.68
33.9245.71 18.27+1.48 14.734£2.64
14.05+2.28 6.34+1.43 20.21+5.10
26.53+0.74 13.36+1.24 22.06+8.12
22.9340.35 9.51£1.99 13.07+1.67
20.02+0.59 8.04+1.84 9.42+4.04
19.16+1.58 6.61+0.71 10.80+2.96
15.65+1.07 7.38+0.85 15.634£2.33
26.76+0.77 8.50+0.71 8.00+1.41
18.30+1.70 8.53+1.38 9.74+2.58
19.224+0.61 7.48+1.37 13.15+4.46
19.51+0.05 13.49+0.55 11.01£0.52

A: Extruded feed produced in the Littoral region; B: Granulated feed produced in the Littoral region;
C: Extruded feed produced in the Centre region; D: Granulated feed produced in the Centre region
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3.3.2. Constraints on Fish Farming and Feed
Production

Figure 2 illustrates the constraints related to fish and feed
production in the three regions surveyed. It is showed that the
two main challenges facing fish farming are the poor quality
of locally produced fish feed (61%) and limited finance (61%),

M High cost of imported feed
M Scarcity of imported feed
M Poor quality of local feed
 Poor quality of fingerlings
M Poor water quality
B Limited finance
Electrical energy instability
Inaccessibility of site
Difficulty to sell
Difficulty in drainage
M Pest

5%
5%

closely followed by drainage issues, which account for 51%.
Concerning constrains to feed production, it appears that 77%
of fish feed producers of the Littoral, Centre and South regions
face the problem of high cost of ingredients, limited finance,
electrical energy instability and pest. This is closely followed
by the scarcity of some ingredients (64%).

m High cost of some ingredients
u Poor quality some ingredients

® Scarcity of some ingredients

u Poor feed storage
® Limited finance
m Electrical energy instability
Inaccessibility of site
Pest

Figure 2. Constrains related to fish production (4) and feed production (B).

4. Discussion

Fish farming, which is growing steadily worldwide, pro-
vides not only a means of survival but also an essential food
source for many communities in a context where wild fish
stocks are severely depleted. In order to assess socio-demo-
graphic and technical characteristics of fish farming practices,
a cross sectional study was performed in 129 fish farmers in
three aquaculture production basins in Cameroon, namely the
Littoral, Centre and South regions. The socio-demographic
analysis of fish farmers in the regions surveyed revealed that
fish farming is mainly practiced by men aged between 26 and
36 in the Littoral region (87%) and between 36 and 46 in the
Centre and South regions (93%). These findings corroborate
those previously obtained by [12] as part of their study on bi-
osecurity practices in fish farms in the Wouri Division, in the
Littoral Region of Cameroon, as well as by [13] and [10] in
their respective studies on the assessment of the technical ef-
ficiency of small-scale aquaculture systems in the Centre Re-
gion of Cameroon and on the diagnosis of fish farming in the
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bimodal humid forest zone of South Cameroon. Thus, alt-
hough women also participate indirectly in the fish farming
sector, generally in the sale and processing of fish, the high
proportion of men could be explained by the challenges this
sector poses for women, such as access to farmland, lack of
capital, lack of management skills and limited access to credit.
The Littoral region has a younger fish farming population
(aged 26 to 36), unlike the Centre and South regions, where
the most common age group is 36—46. Indeed, the higher pro-
portion of young fish farmers in the Littoral region can be ex-
plained, on the one hand, by the fact that this region is the
country’s economic hub, which attracts large numbers of peo-
ple, particularly young people. On the other hand, the popu-
larity of fish farming among young people in this region can
also be attributed to the presence of numerous high institutes
and vocational training centers specializing in fisheries sci-
ence, whose graduates have settled in the region to put their
skills into practice. Furthermore, the prevalence of fish farm-
ers within the age groups 36-46, suggests that aquaculture in
these regions is largely driven by middle-aged individuals,
who are often in the prime of their economic productivity. The
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age distribution also points to a youthful trend in the sector, as
nearly three-quarters (74%) of the farmers are below 46 years,
indicating potential for future growth as younger farmers in-
vest in aquaculture. These findings are consistent with those
of [13] who demonstrated that in the Centre Region fish farm-
ers who practice the activity are mostly in the [30-45] age
group. In addition to that, the results of this study are con-
sistent with those of [14], who, in their research conducted in
the Littoral, Central and West regions, reported that the aver-
age age of fish farmers is between 30 and 45 years. Further-
more, the level of education and Training of the fish farmers
revealed that most farmers reached higher education, but 87%
have a training in aquaculture in the Littoral region, 50% in
the South and only 17% in the Centre region. These results are
in contradiction with those obtained by [15]. This discrepancy
between educational level and specific fish farming training
suggests a potential gap in technical know-how, which could
be limiting optimal farm performance. Formal training pro-
grams and workshops could help bridge this gap and enhance
farming practices across all regions. Furthermore, the dispari-
ties between regions indicate that region-specific interven-
tions are necessary to support fish farmers according to their
unique challenges and capacities.

For the technical characteristics, the results of the present
study indicate that the majority of farms have 1 to 4 years of
existence, with “Common Initiative Group” or cooperative
model more prevalent in all the regions closely followed by
sole proprietorship, promoting community-based farming and
the fish produced for commercialization. This shows that
many individuals turn to enter in the blue economy legally and
are still young in the business. In addition, African catfish
farming serves various purposes. They are farmed mainly for
sale and to a lesser extent for self-use, with no recreational use,
this led to affirmation that the primary goal of farming African
catfish is commercial production [16]. The emphasis on sale
and self-use aligns with the economic importance of catfish
farming in the region. The lack of recreational use suggests
that African catfish farming is more of a commercial venture
rather than a leisure activity. Moreover, the commercialization
of fish for consumption in an open production system mainly
using tarpaulin tanks and earth ponds practicing intensive fish
farming. This shows that infrastructure choices for fish farm-
ing in Cameroon result from a combination of traditional and
modern practices, influenced by regional factors such as land
availability, economic constraints and water resource manage-
ment. While ponds remain dominant, particularly in the Cen-
tre region, the increasing use of tarpaulin ponds, especially in
the Littoral region, reflects a shift towards more efficient, bet-
ter-controlled and less space-consuming methods. The ab-
sence of hapa and floating cages also points to potential areas
for development in the country’s aquaculture sector, particu-
larly through technology transfer and investment in more ad-
vanced systems. Intensive production systems are dominant
especially in the Littoral region (93%), reflecting a focus on
maximizing productivity. Similar trends were observed in
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Ghana and Nigeria, driven by increased fish demand and prof-
itability [9].

The investigations on fish species farmed indicates that Af-
rican catfish is the most farmed species, followed by tilapia.
These results aligned with those of [10] and [16] who showed
that African catfish and tilapia are the dominant species in fish
farming. These species are preferred due to their adaptability
and market demand. Feed use reveals that, for the classifica-
tion of feed type used at each stage of development, there is a
clear trend towards the use of imported fish feed among farm-
ers rearing African catfish, particularly during the juvenile
stage. Imported feeds, are favored for their perceived superior
quality and nutritional benefits, which are critical for promot-
ing fish growth. In contrast, local feed produced options are
under-utilized, with local extruded feed being less produced
than local granulated feed at the juvenile stage. This suggests
that many farmers may lack confidence in local feed options,
potentially due to concerns over their quality or effectiveness.
The results of the present work on the preference of fish farm-
ers for imported feed are in contradiction with those of [13],
whose work carried out in the Division of Noun in the West
region of Cameroon has rather indicated a preference for lo-
cally produced feed, certainly for their affordable cost. From
the surveyed area, with base the regional distribution of fish
farms, the Littoral region has the highest feed production and
farm participation, suggesting better infrastructure. The Cen-
tre region has most fish farms but produces little feed, leading
to dependency on external sources. The South region has min-
imal fish farming and feed production, indicating significant
limitations in aquaculture practices. Across all regions, only
17% (22 farms) of the surveyed fish farms produce feed and
among these, just over half (55%) have feed available. This
reveals a general scarcity of local feed production, which is a
critical factor for the sustainability of fish farming operations.
Farmers who are unable to produce or access feed locally are
likely reliant on more expensive imported feeds, which could
increase production costs and limit profitability.

The distribution of farm frequencies according to feed pro-
duction features of African catfish farmers in the Littoral,
Centre and South regions of Cameroon show that 17% of Af-
rican catfish farmers produce local fish feed, with the majority
using a pellet mill and few using an extruder exclusively. The
preference for pellet mills among local feed producers sug-
gests a focus on producing uniform feed at affordable cost,
which is crucial for the fish growth and health. The use of both
extruders and pellet mills by a significant portion of farmers
indicates a blend of traditional and modern feed production
techniques, aiming to balance cost and quality. Moreover, for
the Ingredients used for the production of African catfish local
feed, it is shown that, fish meal, soybean and groundnut cake
are the most used ingredients for African catfish feed produc-
tion. Other commonly used ingredients include corn flour,
cassava flour, palm oil and cooking salt. The reliance on fish
meal and soybean suggests a focus on providing high-quality
protein sources, essential for the growth and health of catfish.
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The use of corn flour, palm oil and groundnut cake indicate an
effort to incorporate diverse nutrient sources into the feed. The
inclusion of wheat bran and cassava flour highlights the im-
portance of cost-effective, locally available ingredients to sup-
plement the diet. Similar studies in Cameroon, such as the re-
view by [16], confirm the predominant use of fish meal and
soybean due to their high protein content, the inclusion of lo-
cally available ingredients like cassava flour is also noted, re-
flecting efforts to reduce feed costs while maintaining nutri-
tional balance. Furthermore, investigations on the reason for
the choice of ingredients indicate that most feed producers
choose their ingredients based on availability, while others
consider both nutritional value and price. The preference for
ingredient availability suggests that farmers prioritize ease of
access and cost-effectiveness, which is crucial for small-scale
operations. The focus on price and nutritional value indicates
a balance between affordability and ensuring the health of the
catfish. The cost of feed production aligns with the economic
constraints faced by many farmers, highlighting the need for
affordable feed options to maintain profitability. Similar
works, such as the review by [16], also emphasize the im-
portance of ingredient availability and cost-effectiveness in
feed production.

The proximate composition of feed from fish farms re-
vealed that their protein, fat, ash, carbohydrate, fiber and
moisture content fell outside the ranges of the nutritional re-
quirements of the main aquaculture fish species, such as the
African catfish, tilapia and common carp, according to the
findings of [17] on the knowledge on the nutritional require-
ment of freshwater fish. This revealing the urge gap between
theoretical values given by feed producers and actual analy-
sis. More, it shows that the variability and quality of ingre-
dients have to consider with regard to their different sources
before formulating feed. Also, knowledge on different tech-
nologies for feed formulations should be acquired and proper
analysis should be done both on ingredients and the final
produced feed. This might contribute to a better locally pro-
duced fish feed quality. The overall results suggest that while
being a growing sector in Cameroon, there are notable con-
straints related to fish and feed production in fish farming.
About constrains related to fish production, the results high-
light key challenges faced by fish farmers in the Littoral,
Centre and South regions of Cameroon. The primary chal-
lenges in fish production is that of poor quality of locally
produced feed and limited finance which hinder farm
productivity and expansion. Closely followed by the diffi-
culty in drainage which accounts for 51%. Drainage issues,
especially for pond-based systems, leading to water quality
problems. The high cost of imported feed (40%) further
strains farmers, who face financial pressures [9] made simi-
lar observations in their work on the characteristics of fish
farming practices and the use of agrochemicals in four re-
gions of Cameroon as well as [18] in their findings carry out
on the causes of the slowdown in the development of fish
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These issues are common in tropical regions, where unsea-
sonal rains or flooding can cause significant losses, as re-
ported by [19] in studies on the effects of climate variability
on aquaculture in Africa. These findings align with similar
studies across Africa, emphasizing the need for better feed
quality, financial support and improved infrastructure for
sustainable fish farming. In Zambia, [20] reported similar
challenges with bird predation and unreliable electricity, par-
ticularly for farmers operating near wildlife areas or in re-
gions with unstable power grids. The main constrain faced
by fish feed producers are the high cost of some ingredients,
finance, electrical energy instability and pests, affecting 77%
of producers. Additionally, 64% face ingredient scarcity, 45%
struggle with site accessibility, and 36% each have issues
with poor ingredient quality and storage. These constraints
highlight significant challenges in the feed production pro-
cess. The high cost of ingredients and limited financial re-
sources create a barrier to producing high-quality feed con-
sistently. Electrical instability further complicates produc-
tion, particularly for those relying on machinery. Ingredient
scarcity and pest issues suggest difficulties in maintaining a
steady supply chain and protecting stored feed. Site accessi-
bility problems indicate logistical challenges that could im-
pact overall efficiency and productivity. Addressing these is-
sues through improved access to feed production technology,
ingredients and infrastructure could significantly enhance
the growth of aquaculture in these regions.

5. Conclusion

This study lead to assess fish farming practices and the level
of development of the fish farming sector in the Littoral, Cen-
tre and South regions of Cameroon. Thus, regardless of the
region studied, fish farming is mainly carried out by a young
population aged under 50, organized into cooperatives and
practicing intensive aquaculture with two major species: the
African catfish and tilapia. A non-neglected proportion of fish
farmers are attempting to break free from their dependence on
imported feed by producing their own feed for their own use
and for sale, although the nutritional quality of this feed needs
to be improved.
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