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Understanding farmers’ breeding systems and preferred traits is crucial for establishing effective genetic improvement programs. This study investigated Gudali cattle breed selection, breeding objectives, and selection criteria in North-east Benin (Malanville and Tchaourou). We surveyed 120 Gudali cattle farmers using a structured questionnaire and conducted hierarchical clustering using R software. We identified the distribution of farmers based on herd composition and production systems. Farmers were grouped into four classes: Sedentary Purebreds (16.67%), Transhumant Purebreds (33.33%), Sedentary Mixed Breeds (34.17%), and Transhumant Mixed Breeds (15.83%), with average Gudali herd sizes ranging from 23.68 to 90.11 heads depending on the system. The overall average herd size was 42.67 ± 6.00 heads. The majority of farmers owned different breeds, including Borgou (26.67%), Yakana (26.67%), and Azawak (7.5%), with only 32.5% having Gudali only herds. Farmers chose Gudali cattle for their milk production, good growth and market value, with 96.67% prioritizing milk production. The main selection criterion was coat color in all breeding systems with respective indices of 0.59; 0.57; 0.54 and 0.47 respectively for sedentary purebred; sedentary mixed breed; transhumant purebred and transhumant mixed breed systems. Most mixed breed farmers (55.84%) cross Gudali with local breeds for better dairy performance. While only 3.33% of farmers were aware of community-based breeding programs (CBBP), there was strong interest (95%) in participating. Potential challenges such as access to feed and disease management were reported. The proposed mitigation strategies include establishing pasture areas and strengthening collaboration among stakeholders. Implementing CBBP programs by incorporating farmers’ preferences and practices, could sustainably improve Gudali cattle productivity and resilience in Benin.
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Introduction

Livestock plays important role in the economy of developing countries. Its contribution to GDP was estimated to about 44% for West African countries (Kamuanga et al., 2008). The West African region has more than 76 million heads of cattle, 279 million small ruminants, 564 million poultry, which makes it a quintessential breeding area par excellence (FAOSTAT, 2023). Livestock sector also represents a source of income and nutrition for the resourceless populations. For millions of people, it mainly represents insurance for postharvest risks, especially during lean periods (Lawal et al., 2018). In addition to its food and economic importance, livestock also has cultural importance and reflects the social status of the farmer.

Cattle breeding provides a large part of human food through dairy and meat production, which indirectly constitutes a source of savings for farmers (Chettoui and Boughena, 2020). However, Soukehal (2013) shows that livestock farming is subject to a multitude of constraints which hinder the development of dairy and meat production.

Traditional production systems, characterized by low productivity, dominate African livestock farming (Bello Abdul Sobour et al., 2021). In Benin, various national initiatives to improve milk production through crossbreeding local breeds with exotic ones have largely been unsuccessful (Doko et al., 2012; Youssao, 2015). The Zebu breed, particularly Gudali, offers a promising avenue for improving local cattle performance due to its robustness and productivity (Alladaye and Youssao, 2017; Assani, 2013; Boya et al., 2022). Despite its potential, research on the Gudali breed in Benin is limited, primarily focusing on morphological traits and performance (Assani et al., 2015; Assani and Alkoiret, 2014; Houessou et al., 2019). Located in Northeast Benin, the Gudali cattle are well adapted to harsh environmental conditions. However, there is a lack of studies on farmers’ preferred traits, production objectives, and selection criteria. The first step in successful implementation of any breeding program is to characterize production systems and to identify farmer’s specific preferred traits in relation to breeding objectives (Ouédraogo et al., 2020). Following the profound socio-economic changes that have affected both Gudali natural biotope and its genetic diversity, it is essential to evaluate the farmers’ preferred traits, selection criteria of the breeding stock as well as the indigenous knowledge used for the breed improvement and conservation.

This study is unprecedented in its focus on the Gudali cattle breed in North-eastern Benin, addressing a significant gap in the literature by examining farmers’ preferences and breeding strategies. The aims of this study were therefore to characterize the breeding practices, selection criteria and farmer’s preferred traits for Gudali cattle breed in the North-Eastern part of Benin Republic in order to design community-based breeding strategies.





Materials and methods




Study area

Data collection took place in the municipalities of Malanville (GPS coordinates of 11° 51’ 47.9988’’ North and 3° 23’ 3.2892’’ East) and Tchaourou (GPS coordinates of 8° 53’ 11.4” North, 2° 35’ 51.1” East) in North-East Benin (Figure 1). The choice of the two municipalities is not only due to their large number of cattle herds but also due to their diversity in farming systems (Assani, 2013). In addition, livestock farming occupies a prominent place in the development of these municipalities. They have the main centers of development of the livestock sector.




Figure 1 | Map of Benin showing the study area.







Methodology

One hundred and twenty (120) cattle farmers with a total of 5144 heads of Gudali cattle breed were investigated from June to December 2022 using a questionnaire (semi-structured interview). The cattle farmers having at least one Gudali cattle breed in their herds were selected according to their availability and willingness to participate in the study. Snowball sampling was used to identify additional herders in the two municipalities (Assani, 2013; Dossa and Vanvanhossou, 2016; Worogo et al., 2023). The contents of the questionnaire included the reasons for the choice of the breed, the selection criteria they use, and their preferred selection traits in order of priority. The preferred selection traits were grouped by category for data analysis. The questionnaire was administered in the farmer’s mother tongue with the help of translators.

The survey data was processed using an Excel spreadsheet, and corrected before being imported into the R version 4.2.0 software (R Core Team, 2020). An ascending hierarchical classification based on the characteristics of the farms on the most significant Factor Correspondence Analysis (FCA) components made it possible to identify and characterize the farms. The variables ‘‘main production’’, ‘‘breed preference, and reasons for the choice of farmers’’ were taken into account. For the ranking of trait preferences for bull breeds, the number of times and the order in which the trait was mentioned by individual cattle owners were considered to weigh the traits (ratio scale rating). The index of ranking I = Sum (3×rank1 + 2×rank2 + 1×rank3) for the individual trait/Sum (3×rank1 + 2×rank2 + 1×rank3) for the global traits was computed (Elias et al., 2018; Getachew et al., 2018; Zewdu et al., 2018) was calculated. The final trait ranking was made based on the traits rated on the ratio scale.






Results




Characteristics of breeding practices in Gudali cattle

The investigated cattle owners were not fairly distributed in the districts of the municipalities. In Malanville, they were mainly present in Garou and Madecali districts and in Tchaourou Center and Tchatchou districts in the municipality of Tchaourou. Not all the cattle owners interviewed were purely Gudali cattle farmers. The majority of them own other breeds of cattle such as Borgou (26.67%); Yakana (26.67%); Azawak (7.5%). The distribution of stock farmers according to herd composition (pure or mixed breeds) and the production system (Sedentary or Transhumant) allowed to group them in four classes: Sedentary Purebreds (16.67%); Transhumant Purebred (33.33%); Sedentary mixed breeds (34.17%) and Transhumant mixed breeds (15.83%). Only 32.5% (39 out of 120) had 100% Gudali herds. The average number of Gudali cattle in the investigated herds was 24.27 ± 3.63 and 23.68 ± 5.05 heads respectively for sedentary and transhumant mixed breeds. The farmers were from various ethnic groups, with a large majority of the Fulani ethnic group (78.33%), followed by the Fulani-Haoussa ethnic group (20.83%), originally from Nigeria (Table 1). The average herd size per household was 74.50 ± 9.4 for sedentary purebreds and 90.11 ± 30.34 for transhumant purebreds (Table 2).


Table 1 | Socio-demographic characteristics of the different groups of cattle owners.




Table 2 | Distribution of animal species.



The average age of the investigated farmers was 42 ± 1.16 years. This shows that the farmers have a certain experience in the field of breeding which they may pass on from generation to generation for the sustainability of the activity. Regarding education, a high percentage of the cattle owners (88.33%) had no formal education, highlighting the traditional nature of the cattle breeding practices. Few had attended primary school or coranic school, while technical education and secondary school attendance were minimal across the groups. In terms of animal origin, a significant proportion of cattle owners relied on legacy animals (55%), either inherited from their families or a combination of legacy and purchased animals (42.5%). Only a small portion depended solely on purchased animals. The group differences in animal origin were statistically significant, indicating varying practices in how herds are built and maintained among the different production systems.





Farmer’s reasons for choosing Gudali breed

The reasons reported by respondents for raising Gudali cattle breed varied across production systems and are presented in Figure 2. Most farmers in sedentary and transhumant systems raise the breed for dairy production. The milk is sold to generate daily income or is used for self-consumption to meet protein needs of households. In both production systems, some farmers believe they remain breeders in order to leave a legacy to the next generation. Thus, heritage (preserved heritage) is also one of the reasons why farmers keep the breed. For them, preserving traditions and knowledge associated with livestock farming is essential to ensure the sustainability of livestock systems and the well-being of rural communities. Most of the investigated farmers mentioned having Gudali cattle in other to sell calves, culled cows or even seriously ill animals. Cash for household needs including school fees as well as illness of a family member were also reported among the reasons for keeping Gudali cattle breed. Apart from the above reasons, breeders chose the Gudali cattle breed because of its milk production capacity, rapid growth, good carcass characteristics as well as good market value.




Figure 2 | Purpose of keeping Gudali cattle breed.







Selection criteria and husbandry practices

The selection criteria used by farmers are presented in Tables 3 and 4. There is a difference between selection criteria and their importance from one production system to another. The coat color was the most important criterion for the selection of breeding stock by farmers, followed by the milk yield. These farmers most often had animals with white coats because they believe that white color protects the animals against the attack of certain disease vectors. The format and height at the withers were the most important criteria in the sedentary mixed breeds production system. The Height at Withers was the only reported criterion in purebred sedentary animals’ system (Table 3) while the animal conformation was the most reported criteria in transhumant production system (Table 4).


Table 3 | Index of selection criteria for sedentary cattle farmers in the study area.




Table 4 | Index of selection criteria used by transhumant cattle farmers in the study area (continued).



The survey revealed that farmers are used to keep a particular breed as a sire in their herd because they have inherited them (Heritage choice) and want to pass them on to the future generations. The libido and the state of the testicles in the male parents and the teats in the females were important criteria in the two breeding systems.





Main production of farmers

Table 5 presents the results of the Factorial Correspondence Analysis (FCA) on the matrix of variables of the main production of farmers. On the three dimensions that explain the distribution of the main production of the farmers by district, the first 2 axes of the analysis explain 89.78% of the total information. The factorial plane formed by these two axes is largely sufficient to explain the total variability of the data. Therefore, the variability associated with other components may be least significant.


Table 5 | Results of correspondence factor analysis (CFA).



The projection (Figure 3) makes it possible to have two groups. The first group (66.67% of the samples) made up of pure-bred transhumant and sedentary farmers and mixed-race sedentary; it includes three districts (Alafiarou, Madécali and Tchaourou center) of the study area. The second group (33.33% of the sample) involved the rest of the arrondissements, which according to this figure are mixed-race transhumant herders. The figure shows that in the first group milk, meat and savings are the main productions of these farmers. On the other hand, prestige breeding is more observed in the second group.




Figure 3 | Correspondence factor analysis showing the relationships between significant variables.







Breed improvement and conservation methods

Four methods were reported by farmers: selection; castration; crossbreeding and conservation of the local breed (Table 6). Selection was practiced by around 15% of the farmers in each mode of breeding. The reasons for the selection by these farmers are among others the maintenance of the dairy performance of the cows; growth performance of young animals and maintaining the reproductive/production performance of breeding males. Castration is a method practiced by a minority of the investigated farmers. This method is more practiced by sedentary people of mixed breeds (5.83%) and transhumant people of mixed breeds (4.17%). The main reasons for castration were to control mating, improve docility and avoid fighting. The practice of castration and the reasons for castration varied significantly from one production system to another. Crossbreeding is practiced by only sedentary and transhumant mixed breeds (55.84%) and justifies the reason for having different breeds in the herds. Crossbreeding is mainly practiced to improve the dairy performance of their herd and to benefit from transfer of disease resistance to the offsprings. Conservation of the pure local breed was practiced by almost all the farmers. The goal of this practice is most often ‘‘ not to lose the breed’’ so that it is transmitted from generation to generation.


Table 6 | Breed conservation and improvement methods (% of respondents).







Farmer’s level of knowledge on community based breeding programs

Among the investigated farmers, only 3.33% of them had at least heard of CBBPs, but none of them had been involved in a CBBP (Table 7). However, half of the farmers already belonged to a livestock farmers’ association (Table 7). Three associations were listed by these farmers: UCOPER (Communal Union of Ruminant farmers and Professional), UDOPER (Departmental Union of Ruminant farmers and Professional) and APESS (Association for the Promotion of Livestock in the Sahel and Savannah). They are in these associations for different reasons. The majority adhere to UCOPER and UDOPER to benefit from veterinary care, technical supervision and practical breeding advice among others advantages. They belong to APESS for the purpose of defending their interests during conflicts and also to benefit from other advantages. Their Motto is ‘‘Stronger Together Forever’’. The remaining farmers do not belong to any associations for various reasons including mobility, lack of information, membership requirement which they consider restrictive, lack of trust and reluctance.


Table 7 | Level of knowledge of CBBP by farmers (% of respondents).






Potential benefits of CBBP and farmers’ preferred traits to improve

Figures 4 and 5 show the possible benefits and traits of interest to be considered in a CBBP for Gudali cattle breed according to farmers. Increased production and technical support, and easy access to feed resources were the reported possible advantages of such a program. Their important traits of interest to be included in the CBBP included increased milk yield (94.17%), growth traits (64.17%), diseases resilience (40%) and prolificacy (35%).




Figure 4 | Distribution of program benefits.






Figure 5 | Farmers’ preferred traits to be included in a Gudali CBBP.







Potential challenges in a Gudali CBBP and mitigation strategies

Tables 8 and 9 show respectively the potential challenges that could limit Gudali CBBP program as well as mitigation strategies according to farmers. As potential challenges, access to feed was mentioned by 98.33% of farmers followed by diseases (30%). The suggested mitigation strategies suggested by farmers were the establishment and installation of artificial pasture areas and routes reserved for cattle movements and managed by communities. All farmers mentioned that collaboration between various stakeholders of the CBBP program and existing farmer associations will be critical. Furthermore, all investigated farmers expressed high interest to be involved in a potential Gudali CBBP program in their region.


Table 8 | Potential challenges that could limit the smooth running of the CBBP program.




Table 9 | Proposed solutions to the potential challenges.









Discussion

The results show important variation in breeding practices, selection criteria, farmer’s preferred traits of Gudali cattle breed in the North-Eastern part of Benin Republic. Furthermore, we investigated farmer’s knowledge on a community-based breeding program, their interest to establish one for Gudali breed as well as the potential challenges and mitigation approaches. These results highlight broad points for discussion in the sections below.




Production objectives, selection criteria and breed preference

The main production objective of the farmers in the study area was milk. This milk was mainly intended for self-consumption and sales. Indeed, milk is mainly used for domestic consumption in Fulani households, but the surplus is sold on local markets, providing the main source of income for the women who mostly manage the milking (Hampshire, 2006). The sale of milk surplus by farmers has also been reported in Burkina Faso (Dossa and Vanvanhossou, 2016; Roessler, 2019) and use cattle manure to fertilize crops, earning money if necessary (Roessler, 2019). Similar studies on small ruminants and cattle have reported keeping animals for cash income, savings, wealth and social reasons (Duguma, 2010; Guangul, 2014). According to Dossa and Vanvanhossou (2016), milking was the main objective of Somba cattle farmers, although these animals were also used for agricultural work in the fields. According to Soro et al. (2015), Baoulé cattle are mainly raised in the “ Lobi Country “ in Côte d’Ivoire for ritual ceremonies, gifts and as security against the vicissitudes of life. In Mali, on the other hand, the main production objective was domestic meat consumption and social functions (Traoré et al., 2017). In southwest Burkina Faso, animals are raised for a variety of functions (Ouédraogo et al., 2020) as in West Africa with a difference in the order of importance (Ejlertsen et al., 2013; Traoré et al., 2017). Meat production constitutes the main objective of the majority of Lagune cattle breeders in Benin, in contrast to the breeding practices observed in our study. This choice aligns with the low milk production of the Lagune breed, making milking not economically viable (Adoligbe et al., 2020). The same authors emphasize, however, that some Lagune breeders are motivated by a deep passion for these animals and their particular temperament.

This study revealed that coat color and milk production are the most important criteria used in selection of Gudali cattle breed. Similarly, milk production, coat color and patterns were important aesthetic reasons for selection of Azawak cows in Niger (Belli et al., 2008). In addition, the majority of small-scale dairy farmers in Niamey (Niger) preferred the Azawak breed because of its milk performance (Belli et al., 2008). Likewise, small-scale dairy farmers in Jimma town (Ethiopia) preferred Holstein x indigenous zebu cows because of their high milk yield (Duguma and Janssens, 2016). In contrast, in southwestern Burkina Faso, milk productivity apart from cash income was the main trait (objective) of production (Ouédraogo et al., 2020). Moreover, in West Africa Tano et al. (2003) found that disease resistance was one of the most important traits among cattle keepers. For Roessler (2019), dairy performance was an important factor in the selection and trait preferences of cattle breeds in Ouagadougou (Burkina Faso).

Health traits are important but difficult to breed for in low-input systems with little pedigree record (Wuletaw et al., 2006). Breeders in this study reported that white coat color helps deter flies and reduces the risk of infestation, reflecting practical environmental adaptations. This aligns with studies showing the advantages of white coat color in tropical environments, such as improved heat dissipation and higher milk yields in Holstein cows (Anzures-Olvera et al., 2019; Maia et al., 2005; Theusme et al., 2023). However, it is important to note that while white coat color is prioritized in certain systems, it is not universally preferred across all production environments, as genetic, economic, and environmental considerations vary (Hall, 2012).

Thus, the selection of coat color, particularly white, in Gudali cattle is driven not only by aesthetic preference but also by practical environmental benefits, underscoring the complex nature of breeding decisions across different regions and systems. Criteria related to morphological traits such as horn shape and sheath were ranked low in our study. Our results corroborate the findings of previous studies showing their insignificance in Ethiopian Sheko cattle and in Central Africa Ankole cattle (Elias et al., 2018; Ndumu et al., 2008; and Wurzinger et al., 2006). These animal beauty traits may not be taken into account in community breeding programs with the communities concerned according to the results of studies carried out by Ouédraogo et al., 2020 in Burkina Faso. In addition, udders and testicles are reported as additional selection criteria for male and female farmers (Tadesse et al., 2005; Zewdu et al., 2018).

Cattle producers’ breed and trait preferences and selection criteria were consistent with their primary production goals. The Gudali breed was particularly valued for its higher milk yield, large size/good growth rate, docility and higher market value (Roessler, 2019). Due to its good adaptation to local production conditions, the local Zebu Fulani was preferred over other breeds in a similar study conducted in Burkina Faso by (Roessler, 2019). Cattle farmers also considered this breed to be heirloom, meaning that farmers’ attachment to this breed is from generation to generation. Body size/growth, breast milk production and behavioral traits were the most important farmers’ preferred traits (ratio scale assessment) reported for selection of local Fulani zebu bulls (Roessler, 2019).

Other breeds of cattle such as Yakana, M’bororo, Borgou, and Azawak are preferred by some herders because of their disease resistance and relatively low feed requirements. These reasons are similar to those highlighted by Belli et al. (2008) on the Fulani zebu breed.





Animal performance enhancement techniques

The results of this study highlighted four methods (selection, castration, crossbreeding and conservation of the local breed) used by farmers to improve performance of their herds. Castration is a method observed more frequently in mixed sedentary and transhumant breeds. The main reasons for castration are to control mating, improve docility and prevent fighting. A study conducted in Burkina Faso by Mopaté et al. (2014) reported the systematic castration of males of other breeds mated with Baoulé cattle to avoid crossbreeding, which was not the case in our study. This practice varies significantly from one farmer to another.

The goals of some farmers in crossing other breeds with Gudali cattle, were to increase size, milk yield and growth performance. According to Traoré et al. (2015); Ahozonlin et al. (2019) and Ouédraogo et al. (2020), this traditional practice of breeders plays a crucial role in achieving their production objectives by strengthening the disease resistance of the offspring. The study by Orou Yorou et al. (2014) also highlighted crossbreeding and selection as methods for improving animal performance in Parakou.





Relevance of setting up a community-based selection program for Gudali cattle

Among the cattle farmers investigated, only 4 farmers or 3.33% (Table 7) had at least heard of CBBP but none of them benefited from any training in this regard. Furthermore, out of a total of 120 respondents, only 6 or 5% of these farmers consider that they do not belong to the program because of their instability (transhumance) or either their reluctance (Table 6) . At the end of this study, 114 (95%) farmers surveyed were available and agreed to the implementation of the CBBP program. Like Goudali cattle breeders in the study area, Somba cattle owners express a keen interest in participating in well-designed improvement programs, aimed at both optimizing production and preserving this breed of cattle native (Dossa and Vanvanhossou, 2016).

Community-based breeding (CBB) has a long history and has been used as an agricultural research tool since the 1970s (Omore et al., 2008). It is a breeding method that improves the performance of native breeds or varieties, while maintaining their adaptability and genetic diversity. It uses simple, low-cost methods (Haile et al., 2010) and strives to take into account farmers’ needs, opinions, decisions and active participation (Haile et al., 2011; Mueller et al., 2015). The CBBP has been successfully implemented on small ruminants (sheep, goats) and llamas using smallholders’ indigenous genetic resources in Latin American countries (Mueller et al., 2002; Wurzinger et al., 2013). This has also been successfully implemented in eastern and southern Africa in sheep and goats (Haile et al., 2014; Haile et al., 2023; Mueller et al., 2023). Digesa (2023) indicated improvements in the growth characteristics of sheep since the introduction of the selection program in Ethiopia. However, due to the widespread use of industrial breeding stock and the availability of assisted reproduction technologies, CBPP for cattle are very rare. All the cattle farmers surveyed were ready to be involved in a potential CBPP for Gudali cattle offering opportunities for sustainable genetic improvement and conservation of the breed in Benin.





Potential challenges to overcome in the implementation of CBBP for Gudali breeding

The implementation of a Community-Based Breeding Program (CBBP) for the Gudali breed may face several challenges that need to be carefully addressed. One of the key issues reported in CBBP is the definition of clear breeding objectives that align with the needs and priorities of the farmers involved (Ragot et al., 2018). Successful CBBPs depend on the willingness of communities to participate actively, and ensuring this engagement is essential for the program’s success. It is important to assess community readiness and interest in collaborating on shared breeding goals, such as the exchange of breeding bulls and other resources (Zoma-Traoré et al., 2021).

Another significant challenge is the establishment of supportive institutions for critical CBBP components such as animal identification, data collection, and genetic evaluation (Mueller et al., 2015). Without these institutional supports, it becomes difficult to track breeding progress and ensure the preservation of genetic diversity. As highlighted in this investigation, farmers in remote areas often have limited access to veterinary services and technical assistance, which intensifies the difficulty of implementing these programs. The shortage of veterinary agents and lack of access to disease management tools in isolated regions can further reduce the effectiveness of the program (Mulatu et al., 2021).

Additionally, issues related to feed availability and grazing land due to environmental constraints have been reported as potential significant challenge for Gudali breeders. The absence of sufficient grazing areas often leads to poor nutrition, affecting the productivity and health of the livestock. Furthermore, as noted by Mueller et al. (2015), smallholder farmers often struggle with financial and material limitations that make it difficult to implement conventional breeding programs. The same challenges apply to CBBP initiatives if they are not adequately supported by local institutions and governments.

Although farmers often recognize the potential benefits of joining breeders’ associations—such as increased income (Laborde et al., 2020) and greater sustainability of breeding programs (Gutu et al., 2015; Wollny, 2003) they are generally more hesitant when it comes to the practice of bull sharing. A study in Burkina Faso demonstrated that farmers who were members of associations or cooperatives had a more positive attitude towards the conservation of local cattle breeds than those who were not (Mopaté et al., 2014).

Based on these insights, we recommend the establishment of formally registered and recognized breeders’ associations specifically for Gudali cattle. These organizations should be built on existing social structures to encourage greater acceptance among farmers (Wurzinger et al., 2011). Membership should include clearly defined rules, rights, and obligations (Wollny, 2003). Additionally, discussions within the association should emphasize the broader community benefits of bull sharing, such as improved herd genetics and economic advantages, to mitigate any negative attitudes.

Given the varying attitudes towards bull sharing and farmer collaboration, particularly among “Transhumant Fulani” farmers observed in this study, it is important to maintain continuous dialogue among stakeholders. This dialogue should explore collaborative options for preserving and improving Gudali cattle breeds. A successful community-based breeding intervention must rely on the active commitment of livestock keepers, while also respecting the decision of those who choose to opt out.

Finally, the lack of market access and low market value of Gudali livestock pose additional economic barriers. Inadequate market infrastructure may discourage farmers from investing in improved breeding practices, as they may not see immediate financial benefits. This underscores the importance of integrating market development with breeding programs to ensure that the economic incentives for participating farmers are clear and substantial. Addressing these challenges (defining breeding objectives, fostering community participation, establishing institutional support, and improving market access) will be crucial for the successful implementation of a CBBP for Gudali breeding. These elements are essential to ensure both the sustainability of the program and the long-term preservation and improvement of the Gudali breed.





Mitigation strategies in potential CBBP for Gudali breeding

Several recommendations have been made by several authors for successful implementation of CBBP (Bhuiyan et al., 2017; Haile et al., 2023; Ouédraogo et al., 2021). Thus, the success of any community-based selection program for Gudali cattle breed in the study environment should take into account the various challenges cited above. To this end, a participatory breeding program involving communities in the selection of breeding animals based on desired characteristics and local knowledge can lead to improved productivity and adaptation to local conditions (Getachew et al., 2018; Haile et al., 2023; Kosgey and Okeyo, 2007). This could involve establishing community selection groups and providing training on selection criteria and selection techniques (Mueller et al., 2015).

Regular capacity building through training for farmers on topics such as animal health, record keeping and breeding techniques can enable them to manage their herds more effectively and make informed breeding decisions (Boersema et al., 2023; Rhone et al., 2008). Empowering communities to collect and manage data about their livestock, such as performance records and pedigree information, can provide valuable information for selection and breeding decisions (Mueller et al., 2015). As mentioned byAynalem et al. (2023), initiatives integrating income-generating activities into CBBP projects, such as ecotourism or the development of value-added products, can incentivize communities to invest in sustainable breeding practices and conserve the Gudali breed. Establishing partnerships with research institutes, government agencies and NGOs can facilitate access to resources, expertise and technology, and promote the sharing of knowledge and best practices for Gudali breeding (Sterling et al., 2017).






Conclusion

This study highlighted for the first time the production objectives, farmers’ preferred traits and selection methods in four Gudali cattle production systems in North-East Benin. Transhumant and sedentary herders prefer Gudali cattle breed because of its good growth, higher milk yield and excellent market value. Despite the strong interest in community-based breeding programs (CBBP), farmers’ knowledge of these programs remains limited, emphasizing the need for increased awareness, training, and capacity building. To ensure the sustainability of Gudali breeding, it is crucial to focus on participatory breeding programs, improving genetic diversity, and enhancing management practices through research and development. Additionally, promoting supportive policies and advocacy for community-based breeding programs, fostering strong collaborations between communities, stakeholders, and research institutions, along with supportive policies for CBBP, will be key to driving the long-term success of Gudali breeding initiatives. Furthermore, the study focusing on a specific region may limit its broader applicability. Further studies will be needed in other regions and production systems in the country.
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Trans_mixed_breed 17.50 15.83 ‘ 31.67 1.67 33.33
Trans_pure_breed 5.83 10.00 ‘ 15.83 0.00 15.83

\





OEBPS/Images/table1.jpg
Sed_mixed_breed; Sed_pure_breed;  Trans_mixed_breed; Trans_pure_breed; P

n=41 n=20 n=40 n=19

Ethnic group (%)

Fulani 78.33 3417 7.50 30.83 5.83
Fulani_haoussa | 20.83 0.00 833 250 10.00 ;:0612—
Zerma 0.83 0.00 0.83 0.00 0.00
Education (%) ‘
None 88.33 26.67 16.67 29.17 15.83
Ecol_coran 167 0.83 0.00 0.83 0.00
Technical 083 0.00 0.00 083 0.00
education
National 0.3 0.00 0.00 0.3 0.00 0.3533
language
Primary school 25 1.67 0.00 0.83 0.00
Secondary 5.83 5.00 0.00 I 0.83 0.00
school
Origin of animals (%)
Legacy 55 16.67 15.83 9.17 1333
VPurchase [ 0.83 0.00 0.83 0.00 0.00 | 1.355E-
Legacy_Purchase = 42.5 16.67 0.00 24.17 167 ®
Legacy_Custody | 1.67 0.83 0.00 0.00 0.83
Other breeds
Yes 325 3417 0.00 3333 0.00 2
No 675 0.00 1667 0.00 1583 22e°16

Sed_mixed_breed, Sedentary mixed breeds; Sed_pure_breed, purebred sedentary; Trans_mixed_breed, Transhumant mixed breeds; Trans_ pure_ breed, purebred transhumant.
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Cumulative

Variance
Own value percentage
percentage .
of variance
suml 0.17 66.78 66.78
sum2 0.06 23.00 89.78

sum3 0.03 10.22 100






