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ABSTRACT: From January to December 2022, a study was carried out in Cameroon to have a global overview of
apiculture in the aspect of production, technics and finances. In order to achieve these objectives, a sample of 113
beekeepers was surveyed within the country and databases of the livestock, Agriculture Ministries and National Statistics
Institute were consulted. The results showed that beekeeping in Cameroon is mainly done by men (76%), and that
beekeepers' ages range from 15 to over 60 years old and are either pure beekeepers, practising beekeeping as the only
activity or partial beekeepers whose activity is secondary to another. Three types of hives are used by beekeepers with a
significant difference between the areas (p<0.0001) namely conical made of straw in the Sudano-Guinean area,
trapezoidal made of wood for the Kenyan Top Bar Hive (KTBH) and parallelepipedal for the Langstroth hives and its
variants in the bimodal forest and western highlands areas. An average number of 36.18+20.23 hives per beekeeper was
obtained, with an annual average production of 14.56+11.68 litres per hive. Sales revenue per beekeeper obtained was
583,015.27 + 72,369.52 FCFA (1,166.03 £144.74 USD) with a significant difference (p<0.001) between the areas. This
study has given an insight into Cameroonian apiculture and the overall results suggest that the country has one of the
greatest potential in the continent with an increase in production over the last five years.
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INTRODUCTION

Cameroon is a country in the central Africa region that is
characterized by a great diversity of ecosystems with up to
five (5) agroecological zones (Ngom et al., 2014). These
areas contribute to each one in the different agricultural
and crop productions, with beekeeping as a common
activity practised in all these areas.

Although some features of beekeeping have been
studied especially in the Adamawa Region (Ingram and
Njikeu, 2011; Meucthieye et al., 2014) and in the western
highlands (Tchoumboué et al., 2007; Mbogning et al.,

2011), very little is known about other regions. Moreover,
the scarcity and data age due to the gap between the
studies gives a lack of a global view of the activity in the
country.

Despite all these studies, the practice of apiculture was
not reported either in the southern part of the country,
technical characteristics were still unknown and no general
study for the comparison of the main productive areas was
done.

The objective of this study was therefore to have an
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overall situation of beekeeping in Cameroon, to describe
the sociotechnical characteristics of beekeeping in the
different areas, and to have the evolution of the production
for the last five years in order to make a prospect of the
activity in the years to come.

MATERIAL AND METHODS
Study area and design

The study was conducted in all the regions of the country,
and data were collected from three main sources. Firstly,
the databases of the Ministry of Livestock, Fisheries and
Animal Husbandry (MINEPIA) of the Ministry of Agriculture
and Rural Development (MINADER) and of the National
Institute of Statistics (NIS) were consulted to have the
information on the national honey production during the
five last years. Secondly, in order to have the regional
information and to confirm the overall national information,
thus reducing the discrepancies, the regional databases of
MINEPIA and MINADER were consulted in order to
crosscheck the information on the national honey
production. These local agencies were also consulted to
obtain information on the beekeepers of each area. Finally,
fieldwork was carried out at the different beekeeping
stations, a questionnaire was used to collect sociocultural,
technical and financial information.

Sampling and data analysis

The study was conducted from January to December
2022, and the determination of the minimum sample size
(N) of beekeepers to investigate was estimated through
the Thrusfield (2005) formula. Since there was no previous
study done in the whole country, the expected prevalence
was set at 10% considering that less than 10% of the
population are beekeepers (INS, 2019) with a 95%
confidence interval and a precision of 5%.

Z?P(1—P)
N=—"g

Where: N = sample size, Z = Critical value of the normal
distribution at the required confidence level, (1,96), p =
Sample proportion (0,1), and d = Margin of error or
precision (5%)

The size obtained was then allocated proportionally to the
production of each region so that the number of
beekeepers would reflect the honey weight production per
region, while the selection of beekeepers itself was done
randomly. A questionnaire of fifty-three questions was then
administered to the beekeepers, and information
concerning the sociocultural characteristics, beekeeping
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practices, productivity and finances were collected and
analysed through the Microsoft 2022 software. The Khi
square test was done to test the dependency between
these variables and the different areas and the results
were expressed in the form of mean * standard deviation,
at the level of significance of 5%.

RESULTS
Study area and honey productivity

A total of 131 beekeepers from all the regions in the
different areas were surveyed as shown in Table 1,
although two regions (far north and Southwest) were not
studied.

Honey productivity and characteristics

Concerning honey productivity, from 2018 to 2022,
Cameroon has produced cumulatively 34,203.32 tons of
honey, going from 5,276.20 in 2018 to 7,813.12 tons in
2022, with an increase of 67.53% over the five-year period
with an average of 13.51% per year as presented in Table
2.

However, the increase in honey production has been
hampered by many factors like the security crisis in the
western highland area (West, south-west and north-west),
where production has dropped from 2,401.7 tons in 2018
to 1,375.36 tons in 2022, while in the other areas, the
honey production has almost doubled as shown in Table 2.

Sociocultural characteristics of beekeepers

Concerning the sociological characteristics of beekeepers
presented in Table 3, the activity is mainly practised by
men (76+23%) without a significant difference between the
areas, with an age ranging from fifteen to over sixty years
old, the majority, 63+11.62% aged from 30 to 60 years old
indiscriminately of the religion with an average experience
as a beekeeper of 6.28+3.84 years old.

Moreover, the professional status shows two categories
of beekeepers, true ones almost a quarter of beekeepers
who are relying only on this activity for their revenues,
while the second category of beekeepers 60+18.77%
practice other activities.

Technical characteristics of the activity

Concerning the technical characteristics (Table 4), land
ownership by beekeepers was very low with only 8%
practicing their activity in their own land. The average
number of beehives per beekeeper was estimated to be
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Table 1. Allocation of the sample size according to the agroecological zones.

Agro ecological areas Regions

Sample size allocated N (%)

Sudano-guinean
Bimodal Forest

Adamawa-North
Centre-South-East-Littoral

26 (19.85%)
84 (64.12%)

Western highlands West, North west 21 (16.03)
Total 131 (100)
Table 2. Evolution of honey production in Cameroon from 2018 to 2022.
Agro-ecological areas Regions 2018 2019 2020 2021 2022
Centre 2210 4522 3881 3682 4123,84
Bimodal forest area Sud 1,7 6 8 12 13,44
Est 4,2 16 4 8 8,96
Monomodal forest area Littoral 6,3 4 S 10 11,2
Sud-Ouest 14,3 14 8 6 6,72
Western highlands Ouest 126,4 136 84 99 110,88
Nord-Ouest 2261 1519 1079 1123 1257,76
Soudanoguinean area Adamaoua 648,8 987 1856 2019 2261,28
Soudano-sahelian area Nord 2 2 ! 15 16,8
Extréme-Nord 1,5 0 0 2 2,24
Total 5276,2 7206 6932 6976 7813,12

INS, 2019; MINEPIA-DEPCS, 2020.

36.18+20.23, with the majority 111 (85%) of the
beekeepers having at least 40 beehives with two to four
harvests per year. The type of beehives was significantly
different between the areas (p<0.00001), straw hives (9%)
were used essentially in the Sudano-Guinean
agroecological zone, KTBH and Langstroth with their
variants in the western highlands and bimodal forest areas
with 37% of beekeepers using in their bee stations at least
two types of beehives, essentially KTBH and Langstroth.
The extraction of honey from honeycombs was
described by the majority (74%) of beekeepers as
traditional and consisted of grinding the honeycombs and
filtering through decantation via a tissue or a sieve, with a
yearly production per hive ranging from 6.67+4.62 to
20.67+18.58 litres with an average of 14.56+11.68 litres.

Economical characteristics of beekeeping

Regarding the economic features of beekeeping (Table 5),
the national average price of a beehive was estimated to
be 16,259.54+6291.53 FCFA (32.52+12.58 USD) with a
significant difference between the different areas.

Of the 131 apiaries, only 50 (38%) had at least one
employee with a total of 66 employees. 29 (44%)
employees are paid a monthly salary between 0 to 30,000
FCFA (60 USD) and 37 (56%) a salary from 30,000 to
60,000 CFA (60-120 USD), with the higher salaries

observed in the bimodal forest area. The average national
salary per month was estimated to be
31,818.18+21,213.20 FCFA (63.641+42.43 USD) with a
significant difference between the areas (p<0.001). The
source of the funding for the starting of the activity also
differed significantly (p<0.05), with 92% coming from
personal resources.

The revenue of the beekeepers comes from the selling
of honey (100%) and other products such as wax, or even
pollen either directly or indirectly to the final consumer, the
main product being honey, from which they make an
annual sales revenue of 583,015.27+72,369.52 FCFA
(1,166.03 +144.74 USD) with a significant difference
(p<0.001) between the areas.

DISCUSSION
Honey productivity and characteristics

This study aimed to have a general view and
understanding of honey production in order to have an
insight into the future of the activity. Concerning the
productivity of honey, 99.37% of all the national honey
comes from three agro-ecological areas; bimodal forest
area, Sudano-Guinean and the western highlands as
found in previous studies (Niba and Ingram, 2008; Verina
and Malal, 2010; Meutchieye etal., 2014). However, the
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Bimodal Western

Frequency

Standard Confidence

. . , ]

Variables forest highlands Sudanoguinean (%) Total Mean deviation interval X p-value
Men 60 20 20 76% 100 33.33 23.09 4.53

S 5.28 0.07

ex Women 24 6 1 24% 31 10.33 12.10 4.26

[15-30] 12 4 4 15% 20
[30-45[ 30 8 4 32% 42

Age 5-60( o4 g o 210 20 44.73 8.77 1.50 2.78 0.84
[60-+[ 18 6 5 22% 29

£ oerience i 107 36 10 6 40% 52

th’;pgg't?\:f; " 15-10] 6 2 2 8% 10 6.28 3.84 0.65 1.46 0.83
120-+4] 42 14 13 529% 69
Christian 72 22 17 85% 111 37.00 30.41 5.66

Religion Muslim 6 2 2 8% 10 3.33 2.31 1.43 0.29 0.99
Other 6 2 2 8% 10 3.33 2.31 1.43

L evel of Primary 24 6 4 26% 34 11.33 11.02 3.70

eg‘éia‘t)ion Secondary 12 4 11 21% 27 9.00 4.36 1.64 15.92 0.003*
Higher 48 16 6 53% 70 23.33 21.94 5.14
None 24 6 2 24% 32 10.67 11.72 4.06
Public worker 6 2 2 8% 10 3.3 2.31 1.43

Professi 92 .

roression Private sector 48 16 15 60% 79 26.33 18.77 4.14 3.9 0.69

Retired 4 2 2 6% 8 2.67 1.15 0.80

*Significantly different (p<0.05).

first productive region nowadays is the Center, not
Adamawa as stated in almost all the previous
studies (Verina and Malal, 2010; Meutchieye et al.,
2018). Aside from the oldness of this information,
this difference can be explained by the fact that the
practice of apiculture has not changed in the
Sudano-Guinean area, with straw hives as the
main type used and characterised by low

productivity, while Kenyan bar hives are commonly
used in the centre with higher productivity.
Sociocultural characteristics of beekeepers

This study demonstrated that the practice of
beekeeping is mainly done by men in all the

regions with no significant difference between the
areas. This result is similar to a study made in the
eastern part of Ethiopia (Serda et al., 2015) which
also stated a predominance of men in the activity.
Moreover, the results of this study show that
beekeeping is done by all classes of Cameroonians
independently of the profession as a main activity
or as a subsidiary one. This interest in apiculture by
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Table 4. Technical features of beekeeping in Cameroon.

Variables Forestial h\{\g/;islgirgs Sgouuigggrc:' Frequency (%)  Total Mean c?(ta?/?:t?(;g Cci)gtféc:\(laglce X2 p-value
10-20] 6 2 2 8% 10
E'é‘;‘]?vegs"f 120-40] 6 2 2 8% 10 36.18 20.23 3.46 0.29 0.99
140 -[ 72 22 17 84% 111
None 6 2 2 8% 10 3.33 2.31 1.43
. Diseases 4 2 0 5% 6 2.00 2.00 1.60
('\:"hilrl‘enges Steal 20 8 8 27% 36 12.00 6.93 2.26 5.40 0.71
Firebush 18 6 6 23% 30 10.00 6.93 2.48
At least two 36 8 5 37% 49 16.33 17.10 4.79
Straw hives 0 0 12 9% 12 4.00 6.93 3.92
Type of Kenyan hives 36 10 8 41% 54 18.00 15.62 4.17
bgghives Hives in frames 12 4 0 12% 16 5.33 6.11 2,99 321 0.00001*
>Two types 36 12 1 37% 49 16.33 17.90 5.01
Numberof 10-2] 72 22 17 85% 111 37.00 30.41 5.66
harvest/year  ]2-4] 12 4 4 15% 20 6.67 4.62 2.02 0.30 0.86
_ . 10-50] 12 4 4 15% 20
S;rf‘/zts'%é” lter 150.100] 30 10 9 37% 49 14.56 11.68 2.49 1.00 0.91
]100-Plus[ 42 12 8 47% 62
Way of_ Traditional 60 18 19 74% 97 32.33 23.97 4.77 356 0.47
harvesting Modern 24 8 2 26% 34 11.33 11.37 3.82 ' '
Analysis of Yes 12 4 4 15% 20 6.67 4.62 2.02 0.30 0.86
honey No 72 22 17 85% 111 37.00 30.41 5.66 ' '
owners 6 2 2 8% 10 3.3 2.31 1.43
E)rrogggge‘éfp'iigdneighbours 6 2 2 8% 10 3.33 2.31 1.43 0.29 0.99
both 72 22 17 84% 111 37.00 30,41 5.66
. honey 6 2 1 7% 9 3.00 2,65 1.73
BailSused o 78 24 20 93% 122 40.67 32,39 5.75 0.18 0.99
Existence of  Yes 24 8 8 31% 40 13.33 9.24 2.86
o sation NO 60 18 13 69% 01 30.33 25.81 5.30 072 06
all Cameroonians from all sectors can be explained This can also explain the great number of people profession. Moreover, the main harvest periods

by the fact that beekeeping is less time-consuming with a higher level of education, who also show (December-March; and June-September) are the
and unlikely to many other agricultural activities. interest in the activity even if they already have a holiday periods giving enough time to public



Table 5. Financial characteristics of apiculture in Cameroon.

Ngah Osoe Bouli et al. 195

Variables Forestial Western Soqdano- Frequency Total Mean Standgrd anfldence X2 p-value
highlands guinean (%) deviation interval
_ ]0-10 000] 18 6 12 27% 36
E;'gﬁi\‘/’;a 110 000-20 000] 6 2 0 6% 8 16 259.54 6 291.53 1077.38 11.67 0.02*
]+ 20 000[ 60 18 9 66% 87
Numberof O 54 16 11 62% 81 27.00 23.52 5.12 ) 06
employees  [1-2] 30 10 10 38% 50 16.67 11.55 3.20 ’
10-30 000] 11 6 12 44% 29
Mean Salar 31818.18 21 213.20 3632.61 16.34  0.0003*
Y 130 000-60 000] 31 4 2 56% 37
Oricin of Personal 78 24 19 92% 121 40.33 32.72 5.83
fuﬁg'{r‘];s Private help 6 2 0 6% 8 2.67 3.06 2.12 12.02 0.01*
Public 0 0 2 2% 2 0,67 1.15 1.60
Honey 18 10 10 29% 38 12.67 4.62 1.47
_ honey, wax 12 4 10 20% 26 8.67 4.16 1.60
Main sold 2751 0.0001*
products Pl 6 2 1 7% 9 3.00 2.65 173 ' '
More than three 48 10 0 44% 58 19.33 25.32 6.52
10-250] 6 4 2 9% 12
Annual sales ]250'500] 30 10 9 37% 49
revenue 1500-750] 24 6 2 24% 32 583 015.27 72 369.52 12 392.76 26 0.001*
(x1000 CFA)  1750-1000] 6 2 4 9% 12
>1000 18 4 4 20% 26
Way of Wholesaler 12 4 3 15% 19 6.33 4.93 2.22
Seﬁ?’ng Retail 48 14 10 55% 72 24.00 20.88 4.82 0.80 0.94
Both 24 8 8 31% 40 13.33 9.24 2.86

workers and students for instance to practice
beekeeping during their free time. The level of
experience noticed in this study in beekeeping activity
showed two main categories of beekeepers, the
beginners with less than 5 years in the activity
(40£16.29%) and the more experienced ones with
more than ten years in the sector (53+16.46%)
which suggest that almost all of the beekeepers
who begin the activity are trend to never stop it and
end up doing it for 10 years and beyond.

Technical features of the activity

The technical features of beekeeping in Cameroon,
in general, are very similar between the different
areas, the only significant difference seen was in
the type of beehives. This can be explained by the
fact that beekeepers use local materials for the
construction of their beehives in order to reduce the
cost, while the practice itself is similar. This also
can be explained by the fact that the knowledge of

the practice of apiculture has gradually evolved
over the years to be almost homogenous all over
the country due to the different training programs
carried out by NGOs and public structures.
However, this study raised a new point which is the
land property of beekeepers. The very few number
of beekeepers practising their activity on their land
led to a higher incidence of challenges and may
continue if nothing is done. This result shows the
urge to put in place a similar policy as the one done
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in Lesotho with a land affectation to apiculture to ensure
the protection and the development of the activity (Salama,
2006).

The mean productivity per hive found in this study
(14£11.68 litres) shows that the mean productivity per hive
in Cameroon is higher than the one described in Ethiopia,
the first African beekeeping-producing country (Miklyaev et
al., 2017; Gratzer et al., 2021). Moreover, the higher
number of harvests per year, up to four times is higher than
in other African countries like Ethiopia or Ouganda
(Amulen et al., 2019; Nat Schouten and LLoyd, 2019).
These two points show the tremendous potential of
Cameroonian apiculture. However, the gap in productivity
between the areas noticed in this study is explained by the
type of beehive, the number of harvests and the
experience of the beekeepers. However, there is little
attention paid to the quality of honey which is almost never
analysed due to the fact that the local demand is very high
that the consumers generally trust the beekeepers to
ensure the quality and that almost all the production is sold
outside of the normal commercial circuit where sanitary
requirements are mandatory. Only the few who either
export their product or sell them in commercial centres
generally submit their product for analysis.

Economical features of beekeeping

If the technical features were similar between the areas,
the financial evaluation of apicultural showed significant
differences between the areas in almost all the variables
except one. The differences observed in the income of
beekeepers is the reflection in the economic level of their
respective areas which are their first markets as shown in
different studies from different areas between countries
(Amulen et al., 2019; Nat Schouten and Lloyd, 2019) or
even within the same country (Miklyaev et al., 2017;
Tarekegn et al., 2017) so as in Cameroon (Verina and
Malal, 2010; Matsop et al., 2011). The income generated
from beekeeping like in other studies shows that the
activity gives substantial revenue to the family with higher
revenue compared to some eastern countries like
Ethiopia, while in Malawi the price of a kg of honey is four
times lower than the one practised in Cameroon (Salama,
2006; Tarekegh et al., 2017), which can be explained by
the lower overall production in Cameroon which increases
the price as the demand is always increasing. Another
difference observed in general is the low governmental
implication in the activity compared to the eastern
countries, where the activity is very organised and funding
available.

Conclusion and Recommendations

This study for the first time has given a glimpse of a
general view of Cameroonian apiculture, which is

characterised by a huge potential based on the ecological
diversity that it offers and if well organised can lead the
country to be one of the top honey producers of the
continent. From this study, it was understood that only
three regions over the tenth contributed to more than 95%
of the national production of honey and that there is a
growing interest in the activity from all levels of society.
However, the insufficient investment in the sector hampers
this potential as there has never been and is no national
program on this activity despite the fact that the first
product in Cameroon with international geographical
indication is the white oku honey. Therefore, was
suggested that a National program from the government
should be put in place with specialised and regional
centres for the development of the sector and that
beekeepers should gather under a unique organisation for
a better advocacy of their needs and efficiency of their
activities.
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