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ABSTRACT

Background: The rabbit farming industry is characterized by the predominance of local rabbit
breeds. Significant endeavours have been undertaken to enhance the genetic quality of these
breeds through selection programs, yielding substantial advancements in the area that have
subsequently been disseminated to various rabbit farming communities.

Aims: The study aims to identify the constraints and limits to the genetic improvement of rabbits in
Benin.

Methodology: The study was conducted with 80 rabbit breeders in the
Departments of Ouémé, Mono, Couffo, Atlantique and Littoral in southern Benin during January to
July 2022. The farmers were questioned about their identity, the methods they employed in
farming, the genetic improvement techniques they utilized on their farms, and the constraints
associated with these techniques. The collected data were analyzed with SAS software (SAS
Institute Inc., Cary, NC, USA) and R Version 4.0.2. The MCA function of R's Facto MineR library
was used for multiple correspondence analysis (MCA). For quantitative variables, an analysis of
variance was performed using the PROC GLM procedure in SAS, and the only variation factor
considered in the model was the effect of the breeding group. The Fisher test was used to
determine the significance of this effect, and comparisons between group means were made in
pairs using the Student's t test.

Results: The first group consists of farmers who use selection as a genetic improvement method.
Group 2 consists of farmers who use both selection and crossbreeding, and group 3 consists of
farmers who use crossbreeding. The problems affecting the genetic improvement of breeds were
difficulties in obtaining pure breeds, as well as financial, technical and sanitary difficulties. The low
availability of pure breeds was mentioned more often in group 1 than in group 2. Health problems
were mentioned more often in group 2 than in group 1. Even if farmers declared that they were
making progress, the lack of performance recording, the lack of performance monitoring and the
non-synchronisation of efforts make improvements less perceptible on the ground.

Conclusion: To remedy these shortcomings, it would be necessary to encourage the emergence
of selection breeding to supply pure-bred animals to breeders and to seek solutions to the
problems faced by farmers.

Keywords: Rabbits; selection; crossbreeding; exotic breeds; Benin.

1. INTRODUCTION

Rabbit farming is one of the sustainable and
profitable agricultural practices due to the
higher fecundity, efficient feed conversion, and
the ability of rabbits to adapt to a variety
of environments as well as the lower initial
investment and a small production area
required to breed rabbits on the large
scale (Anongo et al., 2023; Goswami et al.,
2025). In Benin, rabbit farming is a practice that
is widely engaged in, and its meat is
widely consumed by the population (Yo et al.,
2018). The high level of participation by the
population in this farming activity is associated
with the relatively short production cycle for
rabbits (Fontanesi, 2021). The consumption of
this meat by the population is associated with the
quality of the rabbit meat (Siddiqui et al., 2023). It
can be reasonably proposed that rabbit farming
may assist the country in attaining self-
sufficiency in animal protein.
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The breeding of short-cycle species such as
rabbits was promoted to intensify meat
production in order to reduce or even eliminate
the massive imports of meat into Benin. This led
to a significant development of the rabbit
industry, particularly with the dissemination of
innovative technologies by the Centre Cunicole
de Recherche et d'Information (CeCURI, UAC)
(Kpodekon & Coudert, 1993). These CeCURI
innovations are supported by the work of other
actors in the sector. In general, improvement
work has focused on increasing numerical and
weight productivity through health monitoring,
feeding and breeding practices (Kpodekon et al.,
2000, 2004; Koutinhouin et al., 2009; Akpo et al.,
2012; Konmy et al., 2023). These various works
have contributed to improvements in farm
production, though the results have not always
aligned with the efforts made. After solving the
technical problems, the low yields in the sector
are linked to the genetic types of animals reared
(Alabi et al., 2022). Nowadays, genomic-assisted
selection (GAS) and precision nutrition (PN)
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approaches are used to enhance the production
and farming potential of rabbits as the demand
for rabbit meat and sustainable raw materials is
growing worldwide. GAS, particularly genomic
selection (GS), Marker-assisted Selection (MAS),
Genome-wide Association Studies (GWAS),
Genomic prediction models, and genotyping and
phenotyping, have been widely adopted in
animal breeding programs due to its potential to
improve selection accuracy, minimize
phenotyping, reduce cycle time, and increase
genetic gains (Wongnaa et al., 2023; Benedek et
al., 2023).

In Benin, the rabbit farming industry is
characterised by the predominance of local rabbit
breeds (Alabi et al, 2022). Significant

endeavours have been undertaken to enhance
the genetic quality of these breeds through

selection  programs, yielding  substantial
advancements in the area that have
subsequently been disseminated to various

rabbit farming communities (Akpo et al., 2008).
Other studies have addressed crossbreeding
with imported semen of exotic strains from
developed countries (Dotché et al., 2018). The
supervision of all of the aforementioned work
was conducted by CeCURI. However, due to its
success, CeCURI is no longer in a position to
satisfy the increasing demand for new farmers, in
terms of providing reproducers and assistance to
farmers. This has resulted in farmers themselves
selecting breeder stock on ordinary farms based
on criteria that are not always objective, and in
the uncontrolled introduction of animals of foreign
breeds. Furthermore, inbreeding occurs on
farms, which has a detrimental impact on animal
performance (Yo et al., 2018). In light of this, it is
imperative to provide farmers with the necessary
support to effectively manage their animal
resources. The objective of this study is to
delineate the typology of rabbit farms based on
genetic  improvement  methods, thereby
identifying the challenges and constraints
associated with breed improvement on farms in
southern Benin. The results of this study will
facilitate the more structured development of
genetic improvement strategies for common
rabbits in Benin.

2. MATERIALS AND METHODS
2.1 Study Area
The Republic of Benin is located between 6°30'

and 12°30' North latitude and 1° and 3°40' East
longitude. It has a surface area of 114,763 km?
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and shares borders with the Atlantic Ocean to
the south, Togo to the west, Nigeria to the east,
Niger to the northeast, and Burkina Faso to the
northwest. Benin is divided into twelve
departments. The study on the challenges and
limits of improving the genetics of rabbits was
conducted in five regions of southern Benin.
These departments were Ouémé, Mono, Couffo,
Atlantique, and Littoral (Fig. 1). The area in
guestion is located within the sub-equatorial
region (except Couffo), and is characterised by a
bimodal rainfall pattern, with two distinct rainy
seasons and two dry seasons. Temperatures
range from 25 to 30°C, with precipitation levels
ranging from 900 to 1500 mm at the isohypse.
Couffo department, which is 2,404 kmz2, has a
Sudano-Guinean climate, with one rainy season
and one dry season. The area gets between 800
and 1,200 mm of rain each year. The average
temperature is between 25 and 28°C.

2.2 Protocol

The study was conducted through direct
interviews with farmers. The lack of a
comprehensive register of rabbit farmers in the
region prompted the decision to employ the
snowball sampling technique (Parker, Scott &
Geddes, 2019). The initial list of farmers to be
surveyed was obtained from the databases of the
Agence Territoriale de Développement Agricole
Pdle 7. As a result, other farmers were identified
and surveyed. A total of 80 individuals were
interviewed. The farmers were questioned about
their identity, the methods they employed in
farming, the genetic improvement techniques
they utilized on their farms, and the constraints
associated with these techniques. Data were
collected using a survey form. The survey sheet
included information on farmer identification,
herd size and structure, genetic improvement
techniques, constraints to genetic improvement,
difficulties, origin of animals used, breeds reared,
and consequences of inbreeding. The questions
were semi-closed.

2.3 Statistical Analysis

The collected data were analyzed with SAS
software (SAS Institute Inc., Cary, NC, USA) and
R Version 4.0.2. The MCA function of R's
FactoMineR library was wused for multiple
correspondence analysis (MCA) (Kassambara,
2017). Variables considered in the
correspondence analysis were breeds reared,
genetic improvement methods, crossbreeding
types, selection types, selection criteria, animal
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Fig. 1. Geographical location of the departments in the study area
genetic improvement objectives and breed comparisons between group means were made

genetic improvement constraints. The MCA was
folowed by a hierarchical ascending
classification using R's HCPC function, based on
the characteristics of the most significant MCA
components. Three groups of farmers were then
identified. The frequencies of the characteristics
of these groups were compared by Chi2 test
using the SAS PROC FREQ procedure (SAS,
2013) for categorical variables. Relative
frequencies between groups were compared in
pairs using the two-tailed Z-test. For each
relative frequency, a 95% confidence interval (Cl)
was calculated using the formula:

Cl=1,96V([P(1-P)I/N), where P is the relative
frequency and N is the sample size.

For quantitative variables, an analysis of
variance was performed using the PROC GLM
procedure in SAS, and the only variation factor
considered in the model was the effect of the
breeding group. The Fisher test was used to
determine the significance of this effect, and
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in pairs using the Student's t test.
3. RESULTS

3.1 Socio-Professional Characteristics of
Different Groups of Farmers

The first three axes were employed for
interpretation of the results of the multiple
correspondence analysis (MCA). The

contribution to the total inertia of the three
factorial axes was 49.4% (25.5% for the first axis,
17.6% for the second, and 6.3% for the third).
Each axis represents a group of farmers. The
results of the factorial analysis are illustrated in
Fig. 2.

The first group, "Breeding with selection,”
comprises 45 farmers. These farmers utilize
selection exclusively as a genetic improvement
method. They predominantly employ the local
breed and select on pedigree.
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Fig. 2. Typology of rabbit farms in southern Benin

Group 2, designated as "Breeding with Selection
and Crossbreeding,” consists of 30 farmers.
These farmers engage in the processes of
selection and crossbreeding on their respective
farms. They rear local rabbits and foreign breeds,
primarily Hyla. They frequently practice cross-
breeding, followed by selection on pedigree,
sometimes including collateral.

Group 3, designated "Breeding with
crossbreeding," consists of five farmers. These
farmers are  considered novices, with
approximately five years of professional

experience. Their focus is exclusively on cross-
breeding. Their livestock comprises both local
and foreign breeds. The predominant
crossbreeding method employed is absorption
crossbreeding.

The socio-professional characteristics of the
farmers remain consistent across the various
groups (Table 1). The maijority of the rabbit’'s
farmers were men (91.3%) and Christian
(92.5%). The sociolinguistic groups encountered
are diverse, with the Fon group representing the
largest proportion (46.3%). The majority of
farmers in southern Benin (76.3%) have less
than a decade's experience in the field of rabbit
breeding. The group of farmers with between 10
and 20 years of experience represents 17.5% of
the total number surveyed. The remaining 6.3%
of farmers have more than 20 vyears of
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experience. The majority of farmers have
obtained a university degree, representing 62.5%
of the total sample (Table 1). The predominant
activity of rabbit farmers in southern Benin is
breeding, accounting for 41.3% of the total. The
second most prevalent activity is civil
service, with a percentage of 21.3. Agriculture
occupies the third position with a percentage of
10%. Other activities, including handicrafts,
trade, and apprenticeships, account for 27.5% of
the total.

3.2 Rabbit Breeding Management

The most prevalent breed was the local rabbit,
representing 95% of the total population. This
was followed by Hyla, which constituted 37% of
the total, and other foreign breeds, including
“Fauve de Bourgogne” and crossbreeds. The
local breed is the result of a process of anarchic
crossbreeding between exotic breeds. The
proportion of Group 1 farms (100%) engaged in
the breeding of the local breed was significantly
higher than that of pure crossbreeding farms
(Group 3). Conversely, rabbits of foreign breeds
were observed to be more prevalent on group 2
and 3 farms than on group 1 farms. The majority
of respondents (65%) indicated that they house
rabbits in sheds, while the remainder (35%)
utilized other structures for this purpose. The
type of housing does not vary significantly
between the different groups (Table 2). Inside the
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buildings and sheds, the animals were housed in
cages made of wire mesh, metal and wood.
Metal cages (80%) and wire mesh (73.8%) were
the most commonly used.

The animals were fed a diet comprising 97.5%
commercial feed, 66.3% forage, and 12.5% a
mixture of raw materials. Notably, none of the
farmers in Group 3 utilized forage as a dietary

component for their rabbits, as illustrated in
Table 3. The raw materials utilized in the
formulation of the feed are oilseed cake (13.8%),
cereal bran (10%), oilseed bran (6.2%), industrial
spent grains (3.7%), and other components,
including lysine and cereals. The fodder for the
animals is composed of oil palm leaves, moringa
leaves, basil, potatoes, and other ingredients,
including banana and pigeon peas.

Table 1. Profile of surveyed farms

Variable General (N=80)

% Confidence interval
Religion
Islam 6.3° 5.3
Christianity 92.52 5.8
Animist 1.2b 2.4
Years of experience
<10 76.32 9.3
10 and 20 17.5° 8.3
> 20 6.2¢ 5.3
Study level
Out of school 6.2¢ 5.3
Primary 5¢ 4.8
Secondary 26.3P 9.6
University 62.52 10.6
Marital status
Married 63.82 10.5
Single 35P 10.5
Widow 1.25¢ 24
Farmer's main activity
Breeding 41.22 10.8
Agriculture 10¢ 6.6
Civil servant 21.3° 8.9
Other 27.5° 9.8

NS: Not significant; 2P¢: Intra-class percentages in the same column followed by different letters differ at the 5%
threshold

Table 2. Animal housing and breeds reared

Variable General Group 1 Group 2 Group 3 Chiz2
(N=80) (N=45) (N=30) (N=5)
% Cl % Cl % Cl % Cl
Rabbit habitat
Building 35 104 28.9 13.2 36.7 17.2 80 35.1 NS
Hangar 65 104 71.1 13.2 63.3 17.2 20 351 NS
Rabbit cage
Wood 21.3 8.9 22.2 12.1 23.3 151 O 0 NS
Iron 80 8.8 82.2 11.2 73.3 158 100 0 NS
Grids 73.8 9.6 60 P 14.3 902 10.7 1002 0 *
Breeds
Local 95 4.8 1002 0 9020 10.7 80° 351 ¢
Hyla 37 10.6 4.4 6.0 802 143 802 35.1  w*
Other 275 9.8 220 4.3 602 175 60?2 42.9 xm

Cl: Confidence interval; NS: Not significant; *: p<0.05; ***: p<0.001; 2P percentages in the same line followed by
different letters differ significantly at the 5% threshold
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Table 3. Rabbits feeding

Variable General Group 1 Group 2 Group 3 ChiT
(N=80) (N=45) (N=30) (N=5)
% Cl % Cl % Cl % Cl
Commercial feed 975 34 95.6 6.0 100 0 100 O NS
Raw material mix 125 7.2 11.1 9.2 16.7 133 0 0 NS
Forages 66.3 104 7562 126 63.32 172 Q(Q° 0 *

Cl: Confidence interval; NS: Not significant; **: p<0.01; b percentages of the same line followed by different
letters differ significantly at the 5% threshold

Table 4. Livestock structure

Variable General Groupl Group 2 Group 3 (N=5) ANOVA
(N=80) (N=45) (N=30)
Average Average SE  Average SE  Average SE
Reproducers males
Local 1.8 2.6 04 09 05 1 1.3 NS
Improved 11 0.1b 04 222 05 3.62 1.3 *
Cross 0.9 0.1b 03 2.2a 04 1.6 0.2 ok
Reproducers females
Local 10.9 16.82 34 3.2b 42 4% 102 ¢
Improved 2.8 0.3¢ 1.2 43° 15 17.42 3.6 ok
Cross 9.1 0.9°b 44 2152 54 8® 13.3 ¥
Under-mother bunnies
Local 19.3 314 7.44 3.37 9.11 6 22.3 NS
Improved 8.1 0.1b 5.13 15.83% 6.28 33.82 1539 *
Cross 13.9 1.8°b 3.89 33.272 477 6° 11.68 ***
Fattening young males rabbits
Local 13.2 18.4 46 6.4 56 6 13.7 NS
Improved 6.3 14 53 12 6.4 17 158 NS
Cross 18.6 0.3 59 479 73 82 179 NS
Fattening female rabbits
Local 0.8 0.4 0.6 153 07 O 1.7 NS
Improved 0.4 0.1 05 1.0 06 O 1.6 NS
Cross 1.8 0.4 11 28 13 8 3.2 NS
Total herd 109.1 74.9° 18.4 158.52 225 120.62 552 *

*: p< 0.05; **: p<0.01; ***: p<0.001; NS: Not significant; & °: Averages on the same line followed by different
letters do not differ significantly at the 5% threshold.

The mean number of rabbits on the farms visited
was 109.13 (Table 4). The herd size was found
to be significantly larger (p < 0.05) in group 2
(158.5 head) compared to group 1 (74.9 head).
The farms had three genetic types of animals:
local, exotic, and crosshred. The average
number of males used for mating was 1.84 for
the local breed, 1.1 for the improved breed, and
0.96 for the crossbred. The number of improved
and crossbred males was higher (p<0.01) in
groups 2 and 3 than in group 1. The farms had
an average of 10.9 local breed females, 2.8
improved breed females, and 9.1 crossbred
females. A statistically significant difference was
observed in the number of female reproducers
between groups 2 and 3 (p < 0.05). Group 3
exhibited a higher mean number of improved
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breed females compared to group 1.
Furthermore, Group 2 exhibited a higher number
of crossbred breed females compared to Group
1. The mean number of offspring per dam was
19.3 for the local breed, 8.1 for the improved
breed, and 13.9 for the crossbred breed. In
groups 2 and 3, improved and crossbred bunnies
were more significant. Rabbits for fattening
averaged 13.1 for local breeds, 6.3 for improved
breeds and 18.6 for crossbreeds.

3.3 Genetic Improvement Methods of
Rabbits in Southern Benin

The farmers who participated in the survey
reported that they primarily engaged in genetic
improvement through selection. Crossbreeding
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was employed by 43.75% of the farmers
surveyed. Farmers in the first group primarily
employed selection as a strategy for genetic
enhancement, while those in the third group
predominantly utilized cross-breeding. Group 2
farms utilize a combination of both methods for
genetic enhancement in livestock production. Of
the two groups that utilize crossbreeding, Group
3 farms employ absorption crossbreeding with
greater frequency (p < 0.001) compared to
Group 2 farms. Conversely, crossbreeding was
more prevalent in group 2 than in group 3. These
crossbhreeding efforts were primarily aimed at
enhancing three key aspects of rabbit production:
the growth rate of the local rabbit (97.1%), the
breed's reproductive performance (88.6%), and
disease resistance in foreign breeds (25.7%).

The predominant selection method employed
was pedigree selection. In addition to this
method, some farms in Group 2 employ collateral
selection (Table 5). A combination of criteria is
employed to identify the most optimal breeding
stock. The most frequently employed criteria
were as follows: litter size (87.5%), maternal
aptitude (86.25%), growth rate of fattening
animals (62.5%), and male mating capacity
(58.7%). Group 2 farms demonstrated a higher
utilization of weight at fixed age and carcass
yield in comparison to Group 1 farms when
selecting optimal breeding stock. The most
frequently selected animals were females

(100%). The implementation of these genetic
improvement initiatives has been reported to
result in tangible progress and enhanced
economic profitability for rabbit farmers in
southern Benin, as evidenced by survey results
(63.8% and 97.5%, respectively).

3.4 Constraints and Limits of Rabbit

Genetic Improvement

The problems cited by farmers as affecting the
genetic improvement of the local breed were
breed problems, financial problems, technical
problems, and health problems (Table 6). The
proportion of farmers reporting breed (75%) and
health (73.8%) problems was significantly higher
than that of farmers reporting financial (33.7%)
and technical (7.5%) problems. Group 1
exhibited a higher frequency of mentions
concerning Breed problems when compared to
Group 2. Conversely, health problems were more
(p<0.05) frequently cited in group 2 (96.7%) than
in group 1 (57.8%).

Breed problems were associated with a lack of
purebred suppliers. Technical problems are
associated with a deficiency in the adeptness of
selection technigues. Health problems are
associated with  pathologies that affect
performance and result in the elimination of
selected animals (Table 6).

Table 5. Genetic improvement methods

Variable General Group 1 Group 2 Group 3 Chiz2
(N=80) (N=45) (N=30) (N=5)
% Cl % Cl % Cl % Cl
Genetic improvement method
Crossbreeding 437 109 O0°b 0 1002 O 1002 0O ok
Selection 938 0 1002 O 1002 0O QP 0 ok
Crosshreeding methods
Metissage and creation of 88.6 105 - - 96.72 6.4 20b 351 *
composite strains
Absorption 143 116 - - 0> 0 1002 O ok
Improvement and industrial 48.6 16.6 - - 53.3 17.8 20 35.1 NS
Crossbreeding objectives
Growth improvement 97.1 55 - - 96.7 64 100 O NS
Improved reproductive 88.6 10.54 - - 86.7 122 100 O NS
performance
Improved resistance 25.7 14.48 - - 20 14.3 60 429 NS
Selection methods used
Ancestry selection 100 O 1002 O 1002 O (O 0 rkk
Collateral selection 12 24 0 0 3.3 64 O 0 NS
None 6.2 53 0b 0 0P 0 1002 0O ok
Selection criteria
Litter size 875 7.2 933 73 933* 89 0° 0 ok
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Variable General Group 1 Group 2 Group 3 Chi2

(N=80) (N=45) (N=30) (N=5)

% Cl % Cl % Cl % Cl
Number of live rabbits at 20 8.8 20 11.7 233 151 0 0 NS
weaning
Weight of rabbits at weaning 30 10 22.2 12.1 46.7 178 0 0 NS
Growth 62.5 106 60 143 76.7 151 0 0 NS
Rabbit weight at a fixed age 275 9.8 178> 112 4672 17.8 0% 0 *
Carcass yield 275 9.8 6.70 73 6332 172 0°f 0 ik
Male robustness 58.8 10.8 602 141 66.72 169 O0°P 0 i
Maternal instinct 86.2 7.5 88.92 918 96.72 6.4 0P 0 ek
None 6.2 5.3 0> 0 0> 0 1002 0O ok
Selection purpose
Best reproducers 38 4.2 4.4 6 33 64 O 0 NS
Better growth 71.2 9.9 75.62 126 76.72 151 O0° 0 *x
Better resistance 38 4.2 4.4 6 3.3 64 O 0 NS
Good carcass 88 6.2 4.4 6 16.7 133 O 0 NS
None 125 53 11.1> 92 0°b 0 1002 O rkk

Cl: Confidence interval; NS: Not significant; *: p<0.05; **: p<0.01; ***: p<0.001; 2b:¢ percentages in the same row
followed by different letters differ significantly at the 5% threshold.

Table 6. Constraints to genetic improvement

Variable General Group 1 Group 2 Group 3 Chiz
(N=80) (N=45) (N=30) (N=5)
% Cl % Cl % Cl % Cl
Constraints and limits of genetic improvement
Breed problems 75 10.3 8442 121 63.3b 175 602 35 *
Financial problems 338 104 422 144 23.3 15.1 20 35.1 NS
Technical problems 7.5 5.8 13.3 9.9 0 0 0 0 NS
Health problems 73.8 9.6 57.8° 144 96.7*@ 6.4 8o 35.1 **
Frequent diseases
Scabies 712 99 75.6 12.6 63.3 17.2 8 35.1 NS
Intestinal disorders 31.2 102 222 12.1 433 17.7 40 429 NS
Abortive disease 5 4.8 2.2 4.3 10 10.7 0 0 NS
External parasitosis 3.8 4.2 6.7 7.3 0 0 0 NS
Coccidiosis 45 109 33.3° 13.8 6332 17.2 4020 429 *
Viral Hemorrhagic 8.8 6.2 8.9 8.3 10 10.7 0 0 NS
Diarrhea
Period of onset of disease
Rainy season 175 8.3 13.3 9.9 23.3 15.1 20 35.1 NS
Dry season 1.2 24 2.2 4.3 0 0 0 0 NS
Any time of year 81.2 85 84.4 121  76.7 15.1 80 35.1 NS

Cl: Confidence interval; NS: Not significant; *: p<0.05; **: p<0.01; < percentages in the same row followed by
different letters differ significantly at the 5% threshold.

Scabies was identified as the most prevalent
disease in the surveyed rabbit farms (Table 6).
Following coccidiosis and intestinal disorders, it
was the most prevalent disease. Abortive
diseases, viral hemorrhagic diarrhea (VHD), and
ectoparasites (without scabies) were observed
less frequently. The proportions of farmers
reporting these diseases did not vary from one
group to another, with the exception of
coccidiosis, which was reported more frequently
in group 2. These diseases can appear at any
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time of the year, and farmers have developed
coping mechanisms, including the use of
veterinary products, to manage them.

3.5 0rigin of Reproducers and Risk of

Inbreeding
The lack of purebred suppliers resulted in the
farmers surveyed (96.3%) procuring their
reproducers  from farms  (96.1%) and

intermediaries (5.2%). A significant majority of
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Table 7. Origin of breeders and consequences of inbreeding on animal performance

Variable General Group 1 Group 2 Group 3 Chi2
% Cl % Cl % Cl % Cl
Purchase of breeding stock
Yes 96.2 4.2 933 7.3 100 O 100 O NS
No 38 4.2 6.7 7.3 0 0 0 0 NS
Place of purchase of reproducers
Farm 96.1 4.3 928 7.8 100 O 100 O NS
Other 52 4.9 7.2 7.8 33 64 0 0 NS
Males and females on the same farm
Yes 133 7.7 15 111 133 122 0 0 NS
No 86.7 7.7 85 11.1 86.7 122 100 O NS
Purchase from a farmer who bought from you
Yes 21.8 9.2 25.6 13 20 143 0 0 NS
No 782 9.2 744 13 80 143 100 O NS
Consequences of inbreeding
Mortality at birth 30 10 31.1b 135 20b 143 802 35.1 *
Mortality between birth and 225 9.2 22.2 12.1 16.7 13.3 60 42.9 NS
weaning
Weak bunnies at birth 225 9.2 17.8 11.2 23.3 1511 60 42.9 NS
Slow growth 18.8 8.5 156 10.6 16.7 13.3 60 42.9 NS
Reduced range size 16.2 8.1 6.7 7.3 20 143 80 351 ok
Very small live births 1.2 24 ob 0 ob 0 202 35.1 ok
High abortion rate 5 4.8 6.7 7.3 0 0 20 35.1 NS
Other 88 6.2 111 9.2 67 89 0 0 NS

Cl: Confidence interval; NS: Not significant; *: p<0.05; ***: p<0.001; < percentages in the same row followed by
different letters differ significantly at the 5% threshold.

these farmers did not procure males and females
from the same farm (Table 7). A negligible
proportion of farmers purchased from farms with
which they had previously engaged in the sale of

reproducers. Concerning the matter of
inbreeding, farmers reported a multitude of
unfavorable consequences on animal

performance. The most significant of these was
high mortality at birth with a percentage of 30%,
followed by mortality between birth and weaning
(22.5%), fragility of young rabbits at birth
(22.5%), slow growth (18.8%), reduced litter size
(16.2%), high abortion rate (5%), fewer live births
(1.2%), and other consequences such as
morphological malformations in the offspring.
The proportion of farmers with high birth mortality
in Group 3 was significantly higher (p < 0.05)
than in the other two groups. Notably, farmers in
group 3 were the only ones to report a decline in
the number of live-born rabbits, concurrent with
an increase in the abortion rate.

4. DISCUSSION

The rabbit habitat consists primarily of sheds and
buildings constructed of concrete, as reported in
works on rabbit farming in Benin (Konmy et al.,
2023) and Senegal (Fall et al., 2019). The cages
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are predominantly composed of wire mesh and
iron, as reported by Konmy et al. ( 2023) in rabbit
farms in Benin. The preponderance of metal
cages indicates that the farms adhere to a semi-
intensive management system, as this type of
cage has been frequently documented in semi-
intensive farms in Benin (Alabi et al., 2022). It is
important to note that rabbit rearing does not
occur in a free-roaming environment and
necessitates a minimal investment in housing,
feed, health monitoring, and follow-up
management.

The rabbit breeds reared on farms in southern
Benin consist of local and crossbred rabbits. The
presence of these breeds, particularly local
rabbits, has been extensively documented on
farms in southern Benin (Yo et al., 2018; Alabi et
al., 2022). The provision of animal feed was
facilitated by commercial feed, forage, and a
mixture of raw materials, as reported by
Medenou et al. (2020) and Konmy et al. (2023).
While the utilization of forages is strongly
recommended in rabbit farming to avoid
digestive disorders (Kpodekon et al.,, 2018),
farmers must take precautions to ensure that
these forages do not encourage diseases to
enter the farm.
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Farmers employ two well-established methods to
enhance animal performance: crossbhreeding and
selection. These techniques have been utilized
for a considerable period, as evidenced by the
extensive research conducted on the subject
(Khalil & Al-Saef, 2008; Dotché et al., 2018).
Selection is the most frequently employed
method by farmers, primarily due to its
accessibility. This accessibility is attributable to
the fact that selection is carried out within the
same breed, eliminating the need to import an
improver breed, which is associated with
procedural and adaptation difficulties. The
selection criteria employed by farmers, such as
litter size, maternal aptitude, growth rate, and
mating aptitude of the male, are readily
guantifiable in the parents. The selection of
collaterals was reported in Group 2, as farmers in
this group predominantly measure carcass
quality criteria on collaterals. The overarching
objective of selection is to enhance growth
performance, which substantiates the
selection of growth rate as the primary selection
criterion. This approach aligns with the
principles of genetic improvement, which
necessitates a clear relationship between the
criterion and the selection objective (Fontanesi,
2021).

In contrast to Group 1 farmers, farmers in
Groups 2 and 3 utilize crossbreeding due to their
objective of accelerating the improvement of
performance (Dotché et al., 2018). The pursuit of
performance enhancement is not the sole
rationale for crossbreeding; the development of

disease-resistant products is also a key
objective. The expectation is that these
objectives will be achieved through the
complementarity between the two breeds

(Fontanesi, 2021). Consequently, crossbreds are
expected to benefit from the
superior performance of their exotic parent
and the disease resistance of their local breed
parent.

The genetic enhancement of rabbit breeds is
confronted with various challenges, including
breed-related problems, financial constraints,
technical challenges, and health concerns. The
dearth of pure breeds, as previously documented
by Yo et al. (2018), is a salient concern. Indeed,
as a result of chaotic and diverse intra- and inter-
strain crossbreeding, the most dominant strains
in Benin are the mixed breeds (Kpodekon et al.,
2018). The absence of pure breeds poses
significant challenges to the pursuit of genetic
enhancement, as farmers frequently lack
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comprehensive knowledge about the genotype
and performance of the animals utilized. In the
absence of pertinent information, the
establishment of an effective cross-breeding and
selection scheme would be challenging. Indeed,
the knowledge of pedigrees and performances
facilitates the utilization of selection techniques,
such as Blup (Viana et al., 2022). The existence
of breed-related problems can be attributed to
the absence of s specialist selection farms.
However, Group 1 farmers have asserted their
specialization in selection. However, these farms
do not meet the criteria of a traditional selection
farm. This is due to the fact that they lack pure
breeds and reliable information on the animals
utilized, including their genetic value.
Furthermore, animal performance is assessed
subjectively, which complicates the evaluation of
genetic progress.

Farmers have established selection criteria;
however, these criteria are not always logical.
Firstly, the same criteria are often used to select
all the animals. This approach does not result in
substantial enhancement of performance. Ideally,
male and female lines should be available, with
criteria applied to each line (Pascual Amorés et
al., 2008; Boucher et al., 2021). Consequently,
criteria. such as prolificacy (live rabbits/litter),
rabbit growth, female longevity, and number of
udders are frequently applied to the maternal
line, while criteria such as average daily gain,
carcass yield, carcass fatness, feed efficiency,
and digestive health are applied to the paternal
line (Khalil & Al-Saef, 2008; Blasco et al., 2018;
Boucher et al., 2021). A number of these criteria,
frequently employed in the context of rabbit
selection, are not applicable to our farms due to
the absence of performance data. Secondly,
there is an inconsistency between the selection
objectives and selection criteria. For instance,
the majority of farmers (97%) use litter size as a
selection criterion, while only a small percentage
(4%) focus on enhancing reproductive
performance as a selection objective. Similarly,
some farmers aim to improve animal resistance,
even though there is no criterion associated with
this objective among the selection criteria. It is
these shortcomings that justify the technical
problems mentioned by farmers. It is important to
note that there are other technical difficulties that
farmers have also identified. One such problem
is inbreeding, which has been shown to have
negative consequences on animal performance
(Nagy et al., 2013; Ragab et al., 2015; Curik et
al.,, 2020; Piles et al., 2023). It has been
observed that farmers are implementing
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measures to circumvent this issue. These
measures include the practice of refraining from
the purchase of animals of the same sex within
the same farm, as well as the avoidance of
acquiring reproducers from former customers.
However, the absence of a
comprehensive traceability system on the farm
renders it difficult for farmers to ascertain the
absence of a common ancestor among the
animals.

From a financial perspective, the majority of
farmers interviewed reported challenges in
procuring superior reproducers, largely due to
their high costs. These reproducers were sold to
the highest bidders. In addition to the purchase
of reproducers, farmers face escalating
expenditures on animal feed (Alabi et al., 2022;
Konmy et al., 2023).

In the health sector, pathologies emerge and
impact select reproducers, thereby distorting
anticipated outcomes. The most prevalent
pathologies include scabies, coccidiosis,
diarrhea, and viral hemorrhagic diarrhea (VHD).
These diseases are caused by insufficient
sanitary prophylaxis. Some of these diseases
have already been reported on rabbit farms in
Benin (Medenou et al., 2020; Konmy et al,
2023). These diseases occur throughout the
year. Notably, diseases such as VHD have the
capacity to impede the progress achieved by
farmers by eliminating reproducers. Selection
can contribute to the enhancement of animal
resistance to these diseases (Gunia et al., 2015,
2018), as selection for disease resistance has
previously demonstrated its efficacy (Gunia et al.,
2015, 2018). To achieve this objective, farmers
must incorporate disease resistance criteria into
their selection criteria. The identification of
disease-resistance traits is predicated on the
observation of clinical signs, including
abscesses, coryza, diarrhea, external signs of
infection, and leanness. In certain instances, the
autopsy of animals is employed to discern
lesions in various organs (Shrestha et al., 2018).
Farmers can utlize records of observable
disease symptoms, identified at a specific age,
as a tool for sorting. The objective is to retain
only healthy rabbits as reproductive animals to
ensure the renewal of the herd.

A notable absence in the field is a collective
organization in genetic improvement work, which
remains at the herd level and, under these
conditions, cannot contribute significantly to
breed improvement.
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5. CONCLUSION

The study revealed that three distinct types of
farms were identified, contingent on the breeds
reared and the genetic improvement methods
employed. The three groups are as follows:
breeding practising selection only (group 1),
breeding practicing selection and crossbreeding
(group 2), and breeding practising crossbhreeding
only (group 3). The constraints imposed on
production genetic improvement are associated
with technical, financial, breed management and
health difficulties. Farmers utilizing cross-
breeding (groups 2 and 3) are more prone to
encounter health challenges, while those
employing selection (group 1) face challenges in
breed management. Financial constraints have
been shown to limit access to improved strains
and to determine the choice of method (selection
or crossbreeding) to be used. Technical
challenges, frequently associated with the
presence of criteria that are not aligned with the
intended objectives and the implementation of
the selected method, are significant in
determining the outcomes achieved. For genetics
to make an effective contribution to improving
rabbit production in Benin, solutions must be
found to the following problems. One potential
solution for farmers is the establishment of a
rabbit genetic improvement cooperative, with the
aim of coordinating efforts to achieve greater
gains.  Concurrently, sustained research
initiatives by academic institutions and research
organizations are imperative to ascertain the
genotypes of breeds raised and the performance
of these animals. Furthermore, these institutions
could assume a more active role in the genetic
enhancement of farms by establishing a national
rabbit genetic improvement program.
Organizations and authorities could support
these actions by financing the work and
organizing capacity-building training courses to
address technical challenges and biosecurity on
farms.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that no generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc.) and text-to-image
generators have been used during the writing or
editing of this manuscript.

CONSENT

Written informed consent was obtained from all
farmers interviewed in the study.



Assouma et al.; J. Exp. Agric. Int., vol. 47, no. 4, pp. 60-74, 2025; Article no. JEAI.133075

ACKNOWLEDGEMENT

The authors thank the “Académie de Recherche
et d’Enseignement Supérieur (ARES) of Belgium
for its support to the realization of this work
through Research and Development Project
(PRD) entitled " Amélioration de la compétitivité
marchande des lapins de race commune élevée
au Sud Bénin par [loptimisation des
performances de production et de reproduction
et limplication des différents acteurs de Ia
filiere".

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

Akpo, Y., Kpodékon, M. T., Djago, Y., Licois, D.,
& Youssao, I. A. K. (2012). Vaccination of
rabbits against coccidiosis using
precocious lines of Eimeria magna and
Eimeria media in Benin. Veterinary
Parasitology, 184(1), 73-76.
https://doi.org/10.1016/j.vetpar.2011.08.01
2

Akpo, Y., Kpodekon, T. M., Tanimomo, E.,
Djago, Y., Youssao, A. K. |., & Coubert, P.
(2008). Evaluation of the reproductive
performance of a local population of
rabbits in south Benin. 9th World Rabbit
Congress, 29-34.

Alabi, C. D. A., Worogo, H. S. S., Akueson, G.,
Assani, A. S., & Alkoiret, |. (2022).
Elevages de lapins au Bénin: Etats des
lieux et perspectives. Revue Africaine de
Santé et de Productions Animales, 1(0),
128-139.

Anongo, T. T., Shaahu, D. T., Ahemen, T.,
Tuleun, C. D., & Carew, S. N. (2023).
Growth  performance and  nutrients
digestibility of weaner rabbits fed diets
containing par-boiled and non-parboiled

rice  milling by-products. Journal of
Experimental  Agriculture International,
45(11), 64-73.
https://doi.org/10.9734/jeai/2023/v45i1122
36

Benedek, 1., Altbacker, V., Zsolnai, A.,

Nagy, |., Mez6szentgyoérgyi, D., & Molnar,

T. (2023). The role of PRLR gene
polymorphisms in  milk production in
European wild rabbit (Oryctolagus

72

cuniculus). Animals, 13, 671.

https://doi.org/10.3390/ani13040671

Blasco, A., Nagy, |., & Hernandez, P. (2018).
Genetics of growth, carcass and meat
quality in rabbits. Meat Science, 145, 178-
185.
https://doi.org/10.1016/j.meatsci.2018.06.0
30

Boucher, S., Garreau, H., Boettcher, P., & Bolet,
G. (2021). Rabbit breeds and lines and

genetic resources. In The genetics
and genomics of the rabbit (pp. 23-37).
CABI.

Curik, I., Kovér, G., Farkas, J., Szendrd, Z.,
Romvéri, R., Sélkner, J., & Nagy, |. (2020).
Inbreeding depression for kit survival at
birth in a rabbit population under long-term
selection. Genetic Selection Evolution,
52(1), 39. https://doi.org/10.1186/s12711-
020-00557-3

Dotché, O. I., Akpo, Y., Tobada, P. C., Goudjo,
E., Djago, Y., Youssao, I. K. A, &
Kpodékon, T. M. (2018). Improvement by
the INRA 1777 strain of the zootechnical
performances of common breed rabbits
raised in Benin. International Journal of
Applied Sciences, 1(3), 1-5.

Fall, K. A., Nesseim, D. T., & Thiam, Z. T. (2019).
The breeding of rabbits (Oryctolagus
cuniculus) in the municipality of Kaolack in
Senegal. Africa Science, 15(4), 290-298.

Fontanesi, L. (Ed.). (2021). The genetics and
genomics of the rabbit (1st ed.). CABI.

Goswami, N., Solomon Ahamba, I., Kinkpe, L.,
Mujtaba Shah, A., Xiangyang, Y., Song,
B., ... & Ren, Z. (2025). Enhancing
rabbit farming efficiency with
integrated genomics and  nutritional
strategies. Frontiers in Animal Science, 5,
1514923.

Gunia, M., David, ., Hurtaud, J., Maupin, M.,
Gilbert, H., & Garreau, H. (2015).
Resistance to infectious diseases is a
heritable trait in rabbits. Journal of Animal
Science, 93(12), 5631-5638.

Gunia, M., David, ., Hurtaud, J., Maupin, M.,
Gilbert, H., & Garreau, H. (2018). Genetic
parameters for resistance to non-specific
diseases and production traits measured in
challenging and selection environments:
Application to a rabbit case. Frontiers in
Genetics, 9, 467.

Kassambara, A. (2017). Practical guide to
principal component methods in R: PCA,


https://doi.org/10.1016/j.vetpar.2011.08.012
https://doi.org/10.1016/j.vetpar.2011.08.012
https://doi.org/10.9734/jeai/2023/v45i112236
https://doi.org/10.9734/jeai/2023/v45i112236
https://doi.org/10.1016/j.meatsci.2018.06.030
https://doi.org/10.1016/j.meatsci.2018.06.030
https://doi.org/10.1186/s12711-020-00557-3
https://doi.org/10.1186/s12711-020-00557-3

Assouma et al.; J. Exp. Agric. Int., vol. 47, no. 4, pp. 60-74, 2025; Article no. JEAI.133075

M (CA), FAMD, MFA, HCPC, factoextra.

Sthda.
Khalil, M. H., & Al-Saef, A. M. (2008). Methods,
criteria, techniques and genetic

responses for rabbit selection: A review. In
Proc. 9th World Rabbit Congress (pp. 1-
22).

Konmy, B., Olounladé, P. A., Azando, E. V. B,
Dansou, C. C., Dahoue, R. K., Allou, S. D.,
Hounzangbé-Adoté, S. M., Baba-Moussa,
L. (2023). Typology of rabbit rearing
systems in tropical areas: A case of Benin
(West Africa). Heliyon, 9(4), el14718.
https://doi.org/10.1016/j.heliyon.2023.e147
18

Koutinhouin, B., Youssao, A. K. |., Kpodékon, T.
M., Djago, Y., & Houenon, R. (2009).
Impact of mother-litter separation on the
fertility of lactating does and litter size in
southern Benin. Bulletin of Agronomic
Research of Benin, 63, 13-18.

Kpodekon, M., & Coudert, P. (1993). Impact of a
rabbit research and information center on
research and development of rabbit
farming in Benin. World Rabbit Science,
1(1), 25-30.
https://doi.org/10.4995/wrs.1993.192

Kpodekon, M., Djago, Y., Farougou, S., Coudert,
P., & Lebas, F. (2004). Results of the
technical management of four rabbit farms
in Benin. In Proc. 8th World Rabbit
Congress (pp. 555). Puebla, Mexico,
September 7-10, 2004.

Kpodekon, M., Gnimadi, A., Djago, Y., Bhouin, S.
F. S., & Faorugou, S. (2000).
Rabbit production and network in Benin in
1998. World Rabbit Science, 8(1), 103-
110.

Kpodekon, T. T. M., Djadgo, A. Y., Yo, T., &
Adanguidi, J. (2018). Technical manual for
rabbit farmers in Benin (pp. 1-86).

Medenou, E. H., Koura, B. I., & Dossa, L. H.
(2020). Typology and sustainability
assessment of rabbit farms in the urban
and peri-urban areas of Southern Benin
(West Africa). World Rabbit Science,
28(4), 207-2109.
https://doi.org/10.4995/wrs.2020.13368

I, Gyovai, P., Radnai, [, Nagyné
Kiszlinger, H., Farkas, J., & Szendré, Z.
(2013). Genetic parameters, genetic trends
and inbreeding depression of growth and
carcass traits in Pannon terminal line
rabbits. Archives Animal Breeding, 56(1),
191-199.

Nagy,

73

Parker, C., Scott, S., & Geddes, A. (2019).
Snowball sampling. In SAGE Archives

Animal Breeding (pp. 683-710).
https://doi.org/10.4135/978152642103683
1710

Pascual Amorés, J. J., Rédenas, L., Martinez, E.,
Cervera, C., Blas, E., & Baselga, M.
(2008). Genetic selection of maternal lines
and digestive efficiency in rabbits: Long
term selection for litter size at weaning

versus hyper selection for
reproductive longevity. World Rabbit
Science, 16(3).

Piles, M., Séanchez, J. P., Pascual, M.,
Rodriguez-Ramilo, S. T. (2023).

Inbreeding depression on growth and
prolificacy traits in two lines of rabbit.
Journal of Animal and Breeding Genetics,
140(2), 39-48.
https://doi.org/10.1111/jbg.12745

Ragab, M., Sanchez, J. P., & Baselga, M. (2015).
Effective population size and inbreeding
depression on litter size in rabbits: A case
study. Journal of Animal and Breeding
Genetics, 132(1), 68-73.
https://doi.org/10.1111/jbg.12110

SAS (2013). Base SAS® 9.4 Procedures
Guide: Statistical Procedures, Second
Edition. SAS, Cary, NC: SAS Institute Inc.,
550 p.

Shrestha, M., Garreau, H., Balmisse, E.,
Bed’hom, B., David, |., Fadeau, A.,
Guitton, E., Helloin, E., Lenoir, G., &

Maupin, M. (2018). Estimation of genetic
parameters of pasteurellosis resistance in
crossbred rabbits. In Proc. 11th World

Congress on Genetics Applied to
Livestock Production (Auckland, New-
Zealand).

Siddiqui, S. A., Gerini, F., lkram, A., Saeed, F.,
Feng, X., & Chen, Y. (2023). Rabbit
meat—Production,  consumption, and
consumers’ attitudes and behavior.
Sustainability, 15(3), 2008.

https://doi.org/10.3390/su15032008

Viana, J. M. S., Dias, K. O., Das, G., Silva, J. P.
A., & da Silva, J. P. (2022). Comparative
analysis of pedigree-based BLUP and
phenotypic mass selection for developing
elite inbred lines, based on field and
simulated data. Agronomy, 12(10), 2560.

Wongnaa, C. A., Afful-Kwadam, K., Asempah, M.
K., Hagan, M. A. S., & Awunyo-Vitor, D.
(2023). Is it profitable and viable to invest
in commercialization of rabbit production?


https://doi.org/10.1016/j.heliyon.2023.e14718
https://doi.org/10.1016/j.heliyon.2023.e14718
https://doi.org/10.4995/wrs.1993.192
https://doi.org/10.4995/wrs.2020.13368
https://doi.org/10.4135/9781526421036831710
https://doi.org/10.4135/9781526421036831710
https://doi.org/10.1111/jbg.12745
https://doi.org/10.1111/jbg.12110
https://doi.org/10.3390/su15032008

Assouma et al.; J. Exp. Agric. Int., vol. 47, no. 4, pp. 60-74, 2025; Article no. JEAI.133075

Implication on rural enterprise https://doi.org/10.1016/j.stae.2023.100048
development. _Sustainability, Technol.  vyq T, Adanguidi, J., & Sodjinou, E. (2018).
Entrepreneurship, 2, 100048. Rabbit market study in Benin. FAO.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2025): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://pr.sdiarticle5.com/review-history/133075

74


https://pr.sdiarticle5.com/review-history/133075

