
		
			[image: 1.png]
		

	
		
			Research Article

		

		
			Assessment of Indigenous Chicken Production Characteristics Among Small-Scale Farmers in the Eastern Province of Zambia

		

		
			Simushi Liswaniso1*, Kolawole Odubote1 and Thobela Louis Tyasi2

			1Department of Animal Science, School of Agricultural Sciences, University of Zambia, P.O. Box 32379, Lusaka, Zambia; 2Department of Agricultural Economics and Animal Production, University of Limpopo, Private Bag X1106, Sovenga, Limpopo, South Africa.

		

		
			Abstract | This study aimed to characterize Indigenous chicken production systems and management practices in the Eastern Province of Zambia to identify areas for intervention to enhance productivity. A structured questionnaire was administered to 450 small-scale farmers randomly selected from Nyimba, Katete, and Mambwe districts of eastern Zambia. The results revealed that all farmers reared their chickens extensively, with very little investment in their nutrition and health. A total of 82.35% of farmers provided their chickens with night shelter, and all flocks scavenged for their food, while only 46.41% of farmers supplied water. Most farmers (96.73%) sourced their breeding stock from within their communities, and 82.35% did not practice selection or breeding. Culling practices were common among farmers (79.74%), and 49.02% of culled chickens were consumed. With a clutch size of 12.42 eggs/hen/clutch and 2.98 clutches annually, the hatchability and mortality at 8 weeks were 83.68% and 32.30 %, respectively. All the farmers marketed their chickens as live birds, with 83.01% selling them directly at the farm gate. Diseases, predators, and theft were the most prominent challenges farmers faced. While 55.56% of farmers lacked access to veterinary services, 43.14% vaccinated their chickens. This study provides baseline evidence on production traits of Zambian Indigenous chickens in Eastern Province, enabling targeted breeding and management interventions. The findings can inform policy and extension support to improve smallholder farmers’ performance and the sector’s growth. 
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			Introduction

			Indigenous chickens are a common enterprise among rural African communities, as they help rural households attain food and economic security (Dana et al., 2010; Muasya et al., 2022; Okeno et al., 2011). Their ability to withstand harsh conditions and diseases makes them popular among smallholder farmers (Dana et al., 2010; Muasya et al., 2022). These chickens are also preferred for other uses, such as income, offering a cheap protein source (Mapiye and Sibanda, 2005), and their unique taste (Manyelo et al., 2020) makes these chickens a favorite among households. Indigenous chickens are also preferred for cultural and religious purposes, as a symbol of appreciation and welcome (Manyelo et al., 2020; Muchadeyi et al., 2004; Zaman et al., 2004). Despite their low production costs, the market value can reach as much as USD 7.22 per chicken in Eastern Cape of South Africa (Gunya et al., 2020) and over USD 9.00 (Kwacha equivalent) per live chicken in Zambia (Kanyama et al., 2024). This underscores their significance for household economic stability. 

			According to the 2022 livestock and aquaculture survey, Zambia has over 21 million Indigenous chickens, with smallholder farmers accounting for 98% of this population (ZAMSTAT, 2023). Although these chickens are the most common enterprise in Zambia, they were reported to have low body weight and poor reproductive performance by Liswaniso et al. (2020). Small clutch sizes, small body weights, and late maturity have been reported to be typical of Indigenous chickens (Horst, 1991; Sebho, 2016). Egg production is a complex trait influenced by both genetic and non-genetic factors and is regulated through physiological pathways such as the hypothalamic-pituitary-gonadal (HPG) axis, which controls follicular development and laying performance (Qin et al., 2020).

			There have been attempts to increase the productivity of Indigenous chickens by crossing them with carefully selected exotic breeds, but these attempts were unsuccessful, as the resulting genotypes could not flourish in extensive production systems (Bett et al., 2012; Magothe et al., 2012; Natukunda et al., 2011; Nigussie, 2011; Okeno et al., 2012). This was due to the limited understanding of the production systems of these Indigenous chickens among small-scale farmers. The presumption was that all production systems were identical, with the same production goals and management strategies (Mahoro et al., 2017; Okeno et al., 2012), which may not be correct. 

			It was, therefore, suggested that to improve the productivity of Indigenous chickens, their production systems and characteristics should not be changed (Mahoro et al., 2017). This, therefore, requires a clear understanding of the production systems in a specific area if any efforts to implement breeding programs aimed at enhancing the performance of these chickens are to succeed. Currently, limited information is available on the production characteristics and management practices of Zambian Indigenous chickens, particularly in the Eastern Province. This makes it difficult for policymakers and breeders to develop effective strategies to improve the performance of these chickens. A few studies have phenotypically characterized Zambian Indigenous chickens and their production system, but these have been in provinces far from the Eastern Province (Liswaniso et al., 2020, 2023, 2024). But since breeding programs are tailored to specific production systems, these may not apply to the eastern province of Zambia as understanding the production characteristics of the target population is essential (Abebe et al., 2020; Girma et al., 2020; Maswana et al., 2022). Therefore, this study aimed to describe the demographics of small-scale farmers engaged in indigenous chicken production, document the production characteristics of Zambian indigenous chickens in eastern Zambia, and identify the breeding and selection practices adopted by farmers. It also sought to detail the marketing practices, assess the health and biosecurity measures implemented, and identify the major constraints faced by these farmers. The findings of this study will provide a foundation for improving the selection and breeding of indigenous chickens to enhance their overall performance.

			Materials and Methods

			Study location

			The study was conducted in the Eastern province of Zambia, which is predominantly agricultural, covering an area of approximately 51,476 km2, and home to an estimated 2.4 million residents (Nanyangwe and Tembo 2024). Figure 1 shows the sampling area, Eastern province and the sampled districts. For this study, three (3) districts (Nyimba, Katete, and Mambwe) were purposively sampled because they are the leading districts in Indigenous chicken populations in the Eastern province according to the latest livestock census figures. 

			The study districts differ in agro-ecological and market conditions that may influence indigenous chicken production. Katete is part of the Eastern Province plateau system and is characterized by relatively favorable rainfall and stronger road-market connectivity (Alvarez et al., 2018). Nyimba spans both the drier Luangwa Valley and the wetter Eastern Plateau, resulting in marked within-district variation in altitude, rainfall, and production potential 
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			Figure 1: Sample locations: Map A illustrates Zambia highlighting the Eastern Province, while Map B shows the locations of the three sampled districts within the Eastern Province of Zambia.

			(Gumbo et al., 2016). Mambwe is generally described as lying within Agro-ecological Zone I and appears to have a distinct rural market-access context relative to more centrally connected districts (Mambwe District Council, 2019).

			Sampling method and sampling size

			The sample size was determined using the approach described by Thrusfield (2018), applying the formula:

			[image: ]

			Where; n= sample size, Z= Z-score for the desired confidence level, P= anticipated prevalence, d= precision. 

			In each district, the required sample size was set at 81, based on an estimated 70% prevalence (indicating that about 70% of the population is involved in agriculture and related activities), with a 95% confidence interval and a 10% margin of error. However, this study sampled 150 farmers per district, resulting in a total of 450 households. This study employed a two-stage mixed sampling design. In the first stage, three districts (Nyimba, Katete, and Mambwe) were purposively selected because they have the largest Indigenous chicken populations in the province according to the latest livestock census figures. In the second stage, within each selected district, farmers were randomly selected from community farmer registers after filtering out those who did not keep chickens. 

			Data collection procedure

			A structured questionnaire was used to collect data on the social demographics of small-scale Indigenous chicken producers, their chicken production systems, production performance, management practices, and the challenges they faced (Questionnaire attached as Supplementary File). Production performance was determined from farmers’ recollections of their current or immediate past flock over a 12-month recall period. The questionnaire was pretested for appropriateness on 30 farmers and revised accordingly. 

			Data analysis

			All qualitative data were analyzed and presented as frequencies of specific responses using the MINITAB V19 (Evans, 2009) statistical software for analysis. All qualitative (categorical) variables, including demographic characteristics (gender, age group, education, occupation, income, household size), management practices (housing, bedding, supplementation, watering), breeding practices (source of stock, selection, culling), marketing practices, health management practices, and farmer-reported constraints, were summarized as frequencies and percentages. Differences in proportions across districts were evaluated using cross-tabulation and the chi-square (χ²) test.

			Variables with multiple responses, such as purpose of keeping chickens and types of livestock kept, were analyzed descriptively and presented as proportions without inferential statistical testing.

			Quantitative variables, including age at first mating (cocks and hens), age at first egg, clutch size, clutch period, days per egg, number of clutches per year, hatchability, and mortality at 8 weeks, were analyzed using one-way analysis of variance (ANOVA) with district as the fixed effect. Where significant differences were detected (p < 0.05), Tukey’s test was used for pairwise comparison of means. The following linear model was applied to all quantitative traits:

			Yij = μ + ai + εij

			Where; where Yij is the observed value of a quantitative trait for farmer j in district i, μ is the overall mean, ai is the fixed effect of district, and εij is the random error term.

			Results and Discussion

			Farmer household and production characteristics

			Demographics of respondents

			Table 1 presents the socio-demographic characteristics of small-scale farmers involved in Indigenous chicken production in Zambia’s Eastern Province. This study revealed diversity in the socioeconomic demographics of small-scale farmers of Indigenous chickens in the eastern province. This aligns with the findings of Ambrose-Oji (2009) who reported that small-scale farmers usually have different sociodemographic characteristics. This study found that more women owned these Indigenous chicken enterprises across all districts. The dominance of females in Indigenous chicken production established in this study is comparable to the earlier findings in other parts of Zambia (Liswaniso et al., 2024). It is common for females to dominate backyard livestock ventures where the primary objective is food security, while men tend to dominate household ventures where higher income is expected (Banik and Barman, 2021). For instance, men dominate broiler production in Zambia, where income is the sole purpose (Liswaniso et al., 2025). This is also strongly influenced by the traditions and cultures of rural people. However, the dominance of women in Indigenous chicken emphasizes the importance of this enterprise to household food and nutritional security. 

			Table 1: Socioeconomic demographics of smallholder Indigenous chicken farmers in Eastern province of Zambia.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Variable 

						
							
							Response

						
							
							Katete (%) (n=150)

						
							
							Mambwe (%) (n=150)

						
							
							Nyimba (%) (n=150)

						
							
							Overall (%) (n=450)

						
							
							χ2

						
							
							p value

						
					

					
							
							Gender

						
							
							Female

						
							
							69.09

						
							
							53.66

						
							
							68.42

						
							
							64.71

						
							
							2.999

						
							
							0.223

						
					

					
							
							Male

						
							
							30.91

						
							
							46.34

						
							
							31.58

						
							
							35.29

						
							
							
					

					
							
							Age

						
							
							< 30 years

						
							
							16.36

						
							
							7.32

						
							
							33.33

						
							
							20.26

						
							
							31.169

						
							
							<0.001

						
					

					
							
							30-49 years

						
							
							50.91

						
							
							87.80

						
							
							33.33

						
							
							54.25

						
							
							
					

					
							
							> 50 years

						
							
							32.73

						
							
							4.88

						
							
							33.33

						
							
							25.49

						
							
							
					

					
							
							Education

						
							
							No formal education

						
							
							18.18

						
							
							75.61

						
							
							8.77

						
							
							30.07

						
							
							64.590

						
							
							<0.001

						
					

					
							
							Primary

						
							
							52.73

						
							
							24.39

						
							
							77.19

						
							
							54.25

						
							
							
					

					
							
							Secondary

						
							
							29.09

						
							
							0.00

						
							
							14.04

						
							
							15.69

						
							
							 

						
							
							 

						
					

					
							
							Main occupation

						
							
							Farming

						
							
							100.00

						
							
							97.56

						
							
							92.98

						
							
							96.73

						
							
							4.482

						
							
							0.106

						
					

					
							
							Other

						
							
							0.00

						
							
							2.44

						
							
							7.02

						
							
							3.27

						
							
							 

						
							
							 

						
					

					
							
							Income

						
							
							Farming

						
							
							100.00

						
							
							100.00

						
							
							92.98

						
							
							97.39

						
							
							6.918

						
							
							0.031

						
					

					
							
							Others

						
							
							0.00

						
							
							0.00

						
							
							7.02

						
							
							2.61

						
							
							 

						
							
							 

						
					

					
							
							HH* size

						
							
							< 5

						
							
							20.00

						
							
							34.15

						
							
							47.37

						
							
							33.99

						
							
							16.685

						
							
							0.002

						
					

					
							
							5-10

						
							
							65.45

						
							
							65.85

						
							
							49.12

						
							
							59.48

						
							
							
					

					
							
							> 10

						
							
							14.55

						
							
							0.00

						
							
							3.51

						
							
							6.54

						
							
							 

						
							
							 

						
					

				
			

			*HH means Household size, * Multiple responses allowed; % = proportion of respondents selecting each option

			Table 2: Farm characteristics among smallholder Indigenous chicken farmers in Eastern province of Zambia.

			
				
					
					
					
					
					
					
				
				
					
							
							Variable 

						
							
							 Response

						
							
							Katete (%) (n=150)

						
							
							Mambwe (%) (n=150)

						
							
							Nyimba (%) (n=150)

						
							
							Overall (%) (n=450)

						
					

					
							
							Type of Land ownership

						
							
							Customary land

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
					

					
							
							Purpose of keeping* chickens

						
							
							Cash from the sales

						
							
							98.18

						
							
							97.56

						
							
							100.00

						
							
							98.69

						
					

					
							
							Cultural and ceremonial

						
							
							7.27

						
							
							0.00

						
							
							26.32

						
							
							12.42

						
					

					
							
							Egg consumption

						
							
							16.36

						
							
							9.76

						
							
							66.67

						
							
							33.33

						
					

					
							
							Manure

						
							
							50.91

						
							
							9.76

						
							
							17.54

						
							
							27.45

						
					

					
							
							Meat consumption

						
							
							65.45

						
							
							9.76

						
							
							89.47

						
							
							59.48

						
					

					
							
							Other types of livestock*

						
							
							Cattle

						
							
							80.00

						
							
							19.51

						
							
							56.14

						
							
							54.90

						
					

					
							
							Ducks

						
							
							9.09

						
							
							39.02

						
							
							17.54

						
							
							20.26

						
					

					
							
							Goat

						
							
							45.45

						
							
							73.17

						
							
							43.86

						
							
							52.29

						
					

					
							
							Pigs

						
							
							10.91

						
							
							56.10

						
							
							29.82

						
							
							30.07

						
					

					
							
							Sheep

						
							
							0.00

						
							
							9.76

						
							
							5.26

						
							
							4.58

						
					

				
			

			* Multiple responses allowed; % = proportion of respondents selecting each option.

			The current study found that most farmers were 50 years old or younger, with most falling between 30 and 50 years old. This indicates the potential for the enterprise’s sustainability. Furthermore, the extant study found that most small-scale farmers in the Eastern Province involved in Indigenous chicken farming had at least completed primary school. In contrast, Biratu (2021) reported high literacy levels among Indigenous chicken farmers in Pawe district of Ethiopia. Education is vital in livestock production because it encourages the adoption of new technologies and best practices. The basic education level of most farmers in the current study suggests potential improvements in the Eastern province of Zambia for Indigenous chicken production. This is because they can easily understand and adopt new technologies that can enhance their production.

			Farm characteristics

			This study showed differences in farm characteristics among small-scale farms raising Indigenous chickens in Zambia’s Eastern Province (Table 2). The reasons and motivations for keeping Indigenous chickens usually vary across communities, including cash from sales, household use, religious and cultural purposes, and breeding stock (Mahoro et al., 2017). In the current study, the main reasons for rearing chickens were income generation across the districts. These reasons are comparable to those reported by other authors (Fitsum, 2017; Islam et al., 2021). Chickens are an easy go-to source of protein, as they are often consumed in a single meal, require no intricate storage solutions, and have products that are exempt from cultural or religious prohibitions (Harrison et al., 2024). Additionally, farmers can easily sell them to earn income within the community and meet other daily needs. It’s for these reasons that Indigenous chicken production remains common among rural small-scale farmers.

			This study found that smallholder farmers in the eastern part of Zambia often kept cattle, pigs, and goats alongside Indigenous chickens. This finding agrees with findings from East African countries of Rwanda and Ethiopia (Mahoro et al., 2017; Melak et al., 2021). Small-scale farmers usually keep a variety of livestock. This serves as a buffer against food insecurity. Most small-scale farmers engage in multiple enterprises, primarily to diversify their income and protein sources, thereby supporting their livelihoods. This means enhanced Indigenous chicken productivity through improved management, breeding, and nutrition reduces the risks for households.

			Production system: Housing type, and nutrition of Indigenous chickens

			Farmers employ various production systems when raising Indigenous chickens, which may be classified as intensive, semi-intensive, or extensive (Ngongolo and Chota, 2021). These classifications are mainly based on production objectives, prevailing husbandry practices, and the level of inputs and outputs (Ngongolo and Chota, 2021). The choice of exact methods depends on various factors, such as the level of investment and the scale of production. However, as established in this study (Table 3), the free-range production system remains the most common among small-scale Indigenous chicken farmers, not only in this study but also elsewhere (Mahoro et al., 2017). This is usually characterized by low investments in veterinary medicines, nutrition, and housing (Mukarumbwa et al., 2021). 

			Housing and its accessories, including drinkers and feeders, have been identified as key assets in chicken production (Justus et al., 2011). Farmers provide housing for chickens to protect them from adverse weather conditions, predators, diseases, and theft, as well as to facilitate easy feeding (Mujyambere et al., 2022). Poultry housing conditions can influence immune function, which may in turn affect the response to vaccination and alter disease susceptibility (Hofmann et al., 2020). In the current study, most farmers provided some form of shelter in designated poultry houses (Table 3), in agreement with the findings of Kenfo et al. (2023). Mahoro et al. (2017) reported that family houses and kitchen wastes were the most common housing for Indigenous chickens in Rwanda. Several factors influence the decision to choose a specific housing type. For instance, in Northern Zambia, in areas prone to theft, farmers housed their chickens in trees as a security measure (Liswaniso et al., 2024). The farmers believed that housing chickens in an enclosure would make it easy for thieves to steal all the chickens at once, whereas when they were in trees, they would easily scamper for safety when danger was noticed.

			Table 3: Management practices of indigenous chickens among small scale farmers in Eastern province of Zambia.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Response

						
							
							Katete (%) N=150

						
							
							Mambwe (%) N=150

						
							
							Nyimba (%) N=150

						
							
							Overall (%) N=450

						
							
							χ2

						
							
							P-value

						
					

					
							
							Night shelter

						
							
							Chicken house

						
							
							63.64

						
							
							85.37

						
							
							98.25

						
							
							82.35

						
							
							25.55

						
							
							0.000

						
					

					
							
							Family house

						
							
							32.73

						
							
							9.76

						
							
							1.75

						
							
							15.03

						
					

					
							
							Trees

						
							
							3.64

						
							
							4.88

						
							
							0.00

						
							
							2.61

						
					

					
							
							Beddings

						
							
							No beddings

						
							
							72.73

						
							
							97.56

						
							
							56.14

						
							
							73.20

						
							
							38.35

						
							
							0.000

						
					

					
							
							Chopped grass

						
							
							27.27

						
							
							0.00

						
							
							17.54

						
							
							16.34

						
					

					
							
							Other#

						
							
							0.00

						
							
							2.44

						
							
							26.32

						
							
							10.46

						
					

					
							
							Main feed source

						
							
							Scavenging

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
							
							
					

					
							
							Provide water

						
							
							No

						
							
							20.00

						
							
							100.00

						
							
							52.63

						
							
							53.59

						
							
							60.48

						
							
							0.000

						
					

					
							
							Yes

						
							
							80.00

						
							
							0.00

						
							
							47.37

						
							
							46.41

						
					

					
							
							Production system 

						
							
							Free-range

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
							
							100.00

						
							
							 

						
							
							 

						
					

				
			

			#Others comprised of woven baskets, sand, empty grain bags, and plastics.

			Table 4: Source of breed stock, mating system, and breeding system of indigenous chicken farmers in Eastern province of Zambia.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Response

						
							
							Katete (%) N=150

						
							
							Mambwe (%) N=150

						
							
							Nyimba (%) N=150

						
							
							Overall (%) N=450

						
							
							χ2

						
							
							P-value

						
					

					
							
							Source of breed stock

						
							
							Outside community

						
							
							0.00

						
							
							4.88

						
							
							5.26

						
							
							3.27

						
							
							2.91

						
							
							0.233

						
					

					
							
							Within community

						
							
							100.00

						
							
							95.12

						
							
							94.74

						
							
							96.73

						
					

					
							
							Practice selection and breeding 

						
							
							No

						
							
							54.55

						
							
							100.00

						
							
							96.49

						
							
							82.35

						
							
							45.89

						
							
							<0.001

						
					

					
							
							Yes

						
							
							45.45

						
							
							0.00

						
							
							3.51

						
							
							17.65

						
					

					
							
							Practice culling

						
							
							No

						
							
							0.00

						
							
							2.44

						
							
							52.63

						
							
							20.26

						
							
							59.00

						
							
							<0.001

						
					

					
							
							Yes

						
							
							100.00

						
							
							97.56

						
							
							47.37

						
							
							79.74

						
					

					
							
							Reasons for culling

						
							
							Low production

						
							
							5.45

						
							
							97.56

						
							
							8.77

						
							
							31.37

						
							
							202.84

						
							
							<0.001

						
					

					
							
							Old age

						
							
							50.91

						
							
							0.00

						
							
							14.04

						
							
							23.53

						
					

					
							
							don’t cull

						
							
							0.00

						
							
							2.44

						
							
							52.63

						
							
							20.26

						
					

					
							
							Diseases

						
							
							36.36

						
							
							0.00

						
							
							7.02

						
							
							15.69

						
					

					
							
							Financial Needs

						
							
							0.00

						
							
							0.00

						
							
							17.54

						
							
							6.54

						
					

					
							
							Bad temperament

						
							
							7.27

						
							
							0.00

						
							
							0.00

						
							
							2.61

						
					

					
							
							Fate of the culls

						
							
							Home consumption

						
							
							85.45

						
							
							12.20

						
							
							40.35

						
							
							49.02

						
							
							129.12

						
							
							<0.001

						
					

					
							
							Sale

						
							
							14.55

						
							
							85.37

						
							
							7.02

						
							
							30.72

						
					

					
							
							Don’t cull

						
							
							0.00

						
							
							2.44

						
							
							52.63

						
							
							20.26

						
					

				
			

			This study found that chickens in all sampled households in the eastern province of Zambia relied solely on scavenging as the primary source of nutrition (Table 3). This is characteristic of Indigenous chicken production in most areas. In Kenya, Anyona et al. (2023) reported that small-scale Indigenous chicken farmers rarely purchased feed. However, in contrast to the current study, some supplementation has been reported among small-scale farmers in Ethiopia (Gebremariam et al., 2017). Islam et al. (2021) reported that small-scale farmers mostly supplement their chickens with kitchen refuse or grains. Dependence on kitchen refuse and processing by-products for human consumption suggests that these chickens may not receive their full nutritional requirements according to the NRC guidelines (NRC, 1994). It is therefore suggested that farmers improve the nutrition of these chickens by supplementing their diets with locally available feedstuffs.

			Breeding management and selection practices

			Source of breed stock and selection practices

			Table 4 shows the sources of breed stock, selection and breeding practices, and culling methods among small-scale Indigenous chicken farmers. Due to limited sources of breed stock, nearly all respondents in this study reported purchasing both breed stock and replacement stock from fellow farmers within their local community. This finding aligns with those of Kassa et al. (2020) and Tadelle et al. (2003). The phenomenon persists due to a lack of properly organized breed-stock sources within rural communities. Introduction of easy sources of improved breeds will help reverse this situation.

			The lack of selection and breeding, as well as controlled mating of Indigenous chickens reported in the current study (Table 4), is typical among small-scale farmers, as noted also in Uganda by Yussif et al. (2023). This study confirmed the lack of controlled mating or breeding among small-scale farmers of Indigenous chickens. This points to a potential for high inbreeding within the flocks. However, with targeted extension messages and avenues to source breed stock, this practice can be reversed.

			Culling practices

			This study showed that culling chickens was a common practice among small-scale farmers in the eastern province of Zambia (Table 4). Low production and old age were the main reasons for culling chickens. Regarding the fate of the culls, most culls were either used for home consumption (49.02%) or sold for cash (30.72%). The finding of this study on the high prevalence of culling practices is not unique to the current study location, as other researchers have also reported that culling is a common practice among small-scale farmers in Ethiopia and Uganda (Kassa et al., 2020; Yussif et al., 2023). In comparison to the findings of this study on the reasons for culling Indigenous chickens, several researchers also reported low hatchability, low production, illness, and old age as the main reasons for culling Indigenous chickens (Fitsum, 2017; Melese and Melkamu, 2014; Ngogo et al., 2023). It was not surprising that the most common fate for the culls in the current study was home consumption, as one of the primary reasons for keeping these chickens in the study area was for home consumption. This finding is consistent with the findings reported by Melak et al. (2021) and Abera et al. (2014).

			Production performance: Age at first mating, age at first egg, clutch size, and days/egg

			Table 5 shows the reproductive performance of Indigenous chickens in Zambia’s Eastern Province. The age at first mating for cockerels, considered the age of maturity, varied significantly (p < 0.05) across districts, with an average of 7.13 months across the province. The age at first mating for hens also showed significant differences (p < 0.05) between districts, with a provincial average of 6.85 months. The age at first mating reported in this study for cocks was higher than what we previously reported among Zambian Indigenous chickens in Muchinga, Northern, and Luapula provinces (Liswaniso et al., 2024) but comparable to the age at maturity for Ethiopian male chickens (Mersha and Senbeta, 2020). The differences in age at maturity between the chickens in the Eastern Province of Zambia and those reported in other studies may be attributed to variations in genetic, environmental, and nutritional factors. Breed differences and management systems can affect chicken growth. Zambian Indigenous chicken performance varies with varying agroecological conditions, as recently reported by Nankonde et al. (2025).

			Age at first egg (AFE) is a crucial trait in Indigenous chicken production, as it directly and substantially affects chicken population growth and egg production (Chomchuen et al., 2022). Although the hens in the current study reached sexual maturity at 6.85 months, they laid their first eggs at 8.29 months, and this also varied significantly (p < 0.05) across districts (Table 5). The age at first egg in the current study was higher than that of the chickens found in Northern Zambia (Liswaniso et al., 2024) and those reported outside Zambia (Biratu, 2021; Shuma and Gurmessa, 2021). It is reported that the average AFE of Indigenous chickens under free range may vary from 6 to 8 months (Mwalusanya et al., 2002). Genetics and nongenetic factors, such as nutrition and production systems, contribute to these discrepancies in age at first egg (Guni et al., 2013). Zambian Indigenous chickens remain largely unimproved and of mixed genetics, as results their growth remains slow.

			The clutch size of Indigenous chickens in the current study varied significantly (p < 0.05) across the surveyed districts (Table 5). On average, hens laid 12.42 eggs per clutch over a period of 14.90 days, resulting in an average rate of 1.22 days per egg (Table 5). This study further revealed that, on average, Indigenous chickens in the eastern province of Zambia lay fewer than three clutches per year (Table 5). The clutch size reported in this study (12.42 eggs/hen/clutch) is comparable to that in Western Ethiopia (12.30 eggs/hen/clutch) (Shuma and Gurmessa, 2021). However, higher clutch sizes have also been reported in Tanzanian Indigenous chickens (Ngogo et al., 2023). The study revealed that it took 1.22 days to lay an egg, comparable to our earlier report (1.19 days) in another region of Zambia (Liswaniso et al., 2024). 

			The number of clutches per year (2.98) reported in this study was slightly higher than the 2.80 reported by Wassie et al. (2021) in Ethiopia. Nevertheless, a higher number of clutches of 3.7 clutches per year in Ghanaian chickens and 3.3 clutches per year in Tanzanian chickens has been reported in a review by Sisay-Fikru and Senbeta (2020). Environmental and genetic variability, coupled with management practices, may account for differences in clutch numbers across these African countries. 

			Hatchability and mortality

			Hatchability in the current study varied significantly (p < 0.05) among districts, with a mean of 83.68% (Table 5). This is in agreement with the findings of Assefa et al. (2015) in Ethiopian Indigenous chickens. Indigenous chickens have been reported to generally have higher hatchability rates of up to over 90% (Fathi et al., 2022). Hatchability and survivability are crucial for increasing poultry populations (Ajayi and Agaviezor, 2016). They determine the productivity in a given period (Nwachukwu, 2014). However, several factors influence hatchability in chickens, including the age of the hen, seasonal variations, hygiene, nutrition, genetics, disease, egg quality, and incubation conditions (Kirunda et al., 2010; Yemane et al., 2014). Therefore, the differences in hatchability between the chickens in this study and those in other studies may be due to differences in management and genetic differences between the studied chickens. If management and breeding practices among farmers in the Eastern Province of Zambia are improved, hatchability would likely increase as well.

			The first eight weeks after hatching are crucial in poultry production. As such, the chickens’ survivability during this time is critical. This study revealed a mortality rate of 32.30% within the first 8 weeks (Table 5), resulting in a survival rate of 67.70% for 

			Table 5: Reproductive performance of indigenous chicken farmers in Eastern province of Zambia.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Katete

						
							
							Mambwe

						
							
							Nyimba

						
							
							SEM

						
							
							P-value

						
							
							Overall

						
					

					
							
							Cocks age at first mating (months)

						
							
							6.27a

						
							
							7.66b

						
							
							7.58b

						
							
							0.14

						
							
							<0.001

						
							
							7.13

						
					

					
							
							Hen age at first mating (months)

						
							
							5.96a

						
							
							6.77b

						
							
							7.77c

						
							
							0.14

						
							
							<0.001

						
							
							6.85

						
					

					
							
							AFE (months)

						
							
							6.38a

						
							
							9.71b

						
							
							9.12b

						
							
							0.22

						
							
							<0.001

						
							
							8.29

						
					

					
							
							Clutch size (eggs/hen)

						
							
							13.85a

						
							
							12.05b

						
							
							11.30b

						
							
							0.21

						
							
							<0.001

						
							
							12.42

						
					

					
							
							Period/clutch (days)

						
							
							15.76a

						
							
							14.78ab

						
							
							14.16b

						
							
							0.27

						
							
							0.035

						
							
							14.90

						
					

					
							
							Days/egg

						
							
							1.15a

						
							
							1.24ab

						
							
							1.27b

						
							
							0.02

						
							
							0.019

						
							
							1.22

						
					

					
							
							No. clutches/year

						
							
							3.45a

						
							
							3.05b

						
							
							2.47c

						
							
							0.07

						
							
							<0.001

						
							
							2.98

						
					

					
							
							Hatchability (%)

						
							
							88.20a

						
							
							80.03b

						
							
							81.94b

						
							
							1.08

						
							
							0.005

						
							
							83.68

						
					

					
							
							Mortality at week 8 (%)

						
							
							29.53

						
							
							36.58

						
							
							31.88

						
							
							1.32

						
							
							0.110

						
							
							32.30

						
					

				
			

			AFE means age at first egg, SEM means standard error of the mean, numbers in the same row with different superscripts denote significant differences at p<0.05. Mortality was calculated as the percentage of chicks that died of the total hatched. The hatchability was taken as the percentage of number of eggs hatched of the number set.

			Table 6: Marketing practices and challenges faced by indigenous chicken farmers in Eastern province of Zambia. 

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							 Variable

						
							
							Response

						
							
							Katete (%) (n=150)

						
							
							Mambwe (%) (n=150)

						
							
							Nyimba (%) (n=150)

						
							
							Overall (%) (n=450)

						
							
							χ2

						
							
							P-value

						
					

					
							
							Marketing age

						
							
							Less than 6 months

						
							
							12.73

						
							
							2.44

						
							
							7.02

						
							
							7.84

						
							
							93.66

						
							
							<0.001

						
					

					
							
							6-8 months

						
							
							70.91

						
							
							0

						
							
							29.82

						
							
							36.6

						
							
							
					

					
							
							9-10 months

						
							
							12.73

						
							
							0

						
							
							14.04

						
							
							9.8

						
							
							
					

					
							
							11-12 months

						
							
							3.64

						
							
							7.32

						
							
							10.53

						
							
							7.19

						
							
							
					

					
							
							Over 1 year

						
							
							0

						
							
							90.24

						
							
							38.6

						
							
							38.56

						
							
							 

						
							
							 

						
					

					
							
							Marketing method

						
							
							Farm gate sales

						
							
							67.27

						
							
							95.12

						
							
							89.47

						
							
							83.01

						
							
							15.61

						
							
							<0.001

						
					

					
							
							Supply local Market

						
							
							32.73

						
							
							4.88

						
							
							10.53

						
							
							16.99

						
							
							
					

					
							
							Product sold

						
							
							Live chickens

						
							
							100

						
							
							100

						
							
							100

						
							
							100

						
							
							 

						
							
							 

						
					

					
							
							Challenges

						
							
							Diseases

						
							
							48.00

						
							
							32.67

						
							
							27.33

						
							
							36.00

						
							
							69.33

						
							
							 <0.001

						
					

					
							
							Predators

						
							
							22.00

						
							
							26.67

						
							
							26.00

						
							
							24.89

						
							
							
					

					
							
							Theft

						
							
							22.00

						
							
							26.67

						
							
							11.33

						
							
							20.00

						
							
							
					

					
							
							Feed scarcity

						
							
							2.67

						
							
							0.67

						
							
							19.33

						
							
							7.56

						
							
							
					

					
							
							Other

						
							
							5.33

						
							
							13.33

						
							
							16.00

						
							
							11.56

						
							
							
					

				
			

			the chicks. Although some numerical variation was observed among districts, the differences were not statistically significant (p= 0.110; Table 5). Therefore, mortality at 8 weeks appeared to be relatively similar across districts in the study area. Despite the lack of significant district differences, the overall mortality level was still high and suggests persistent challenges in early chick management, including disease burden, predation, nutrition, and housing. These findings are in contrast to the 38.85% survival rate reported in Ethiopia (Matawork, 2018). Nonetheless, comparable mortality rates of 33.80% were also reported in Morocco (Boujenane, 2024). The differences in chicken mortality rates reported in the current study and those reported in the literature may be attributed to variations in housing, health management practices, breed or ecotype, seasonal changes, predator prevalence, chicken population density, and agroecological conditions (Sisay-Fikru and Senbeta, 2020). Therefore, enhancing health management practices, such as vaccinations and deworming, is essential to reduce mortality rates, as they are key indicators of poor welfare.

			Marketing practices

			Table 6 presents the marketing practices of Indigenous chickens among small-scale farmers. In all the districts studied, farmers sold their chickens as live animals without any form of value addition. This study revealed variation in the age at which Indigenous chickens were marketed across districts (p < 0.05). Most farmers sold their chickens at 6 months or older, with the majority (36.60%) selling their chickens between 6 and 8 months. Closer interrogation revealed that male chickens were sold earlier than the hens. This is because males generally grow faster and may not be needed in large numbers in the flock. As such, most farmers prioritized them for sale over the hens. Similarly, Indigenous chickens in other parts of Zambia were recently reported to mainly be marketed at 9.16 months (Liswaniso et al., 2024). Nonetheless, Matawork (2018) noted that the age at marketing of Indigenous chickens is from 8 to 12 months. While age at marketing may depend on the chickens’ environment and genetics, the production system and purpose of production may influence when the chickens are sold. 

			This study further revealed that all farmers sold their chickens live at the farm gate, with no value addition (Table 6). This may be because sales are inconsistent due to small flock sizes, and they only sell when there is a need for cash chickens. Zereu and Mesele (2016) reported comparable results in Ethiopia, indicating that most farmers sold their chickens live, with the majority selling them at the farm gate. This suggests that these farmers are less likely to make profits, as small flock sizes have been associated with little to no profit (Mbuza et al., 2017). However, improving production may lead to higher profits through value addition, effective marketing, and economies of scale. 

			Constraints faced by farmers

			Several challenges have been reported to affect Indigenous chicken production, including increased mortality and decreased productivity, theft, predators, 

			Table 7: Health management practices among indigenous chicken farmers in Eastern province of Zambia.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Variable 

						
							
							Response

						
							
							Katete (%) (n=150)

						
							
							Mambwe (%) (n=150)

						
							
							Nyimba (%) (n=150)

						
							
							Overall (%) (n=450)

						
							
							χ2

						
							
							P-value

						
					

					
							
							Access to veterinary services

						
							
							No

						
							
							58.18

						
							
							17.07

						
							
							80.70

						
							
							55.56

						
							
							39.340

						
							
							<0.001

						
					

					
							
							Yes

						
							
							41.82

						
							
							82.93

						
							
							19.30

						
							
							44.44

						
							
							 

						
					

					
							
							Chickens treated

						
							
							No

						
							
							23.64

						
							
							24.39

						
							
							82.46

						
							
							45.75

						
							
							49.320

						
							
							<0.001

						
					

					
							
							Yes

						
							
							76.36

						
							
							75.61

						
							
							17.54

						
							
							54.25

						
							
					

					
							
							Vaccination

						
							
							No

						
							
							7.27

						
							
							100.00

						
							
							73.68

						
							
							56.86

						
							
							92.820

						
							
							<0.001

						
					

					
							
							Yes

						
							
							92.73

						
							
							0.00

						
							
							26.32

						
							
							43.14

						
							
							 

						
					

					
							
							Deworm

						
							
							No

						
							
							98.18

						
							
							100.00

						
							
							96.49

						
							
							98.04

						
							
							1.540

						
							
							<0.001

						
					

					
							
							Yes

						
							
							1.82

						
							
							0.00

						
							
							3.51

						
							
							1.96

						
							
							 

						
					

					
							
							Use of Ethnoveterinary 

						
							
							No

						
							
							65.45

						
							
							97.56

						
							
							96.49

						
							
							85.62

						
							
							28.390

						
							
							<0.001

						
					

					
							
							Yes

						
							
							34.55

						
							
							2.44

						
							
							3.51

						
							
							14.38

						
							
							 

						
					

				
			

			and insufficient knowledge about poultry rearing (Moussa et al., 2019). The most common challenges farmers mentioned in this study were diseases, predators, theft, and feed scarcity. Other issues mentioned by fewer farmers included feed shortages, lack of capital, lack of better breeds, lack of information, inadequate housing, and price fluctuations (Table 6). This list of challenges faced by farmers is comparable to the one reported by Wambua et al. (2022) in Kenya. The low production performances discussed in the current study could be attributed to the challenges discussed above. Adequate extension strategies and messages targeted at both biosecurity and health care may lead to improved production.

			Health and biosecurity practices

			Table 7 shows the health practices of small-scale Indigenous chicken farmers. Effective health management practices are crucial for minimizing flock losses. This study showed that most farmers lacked access to veterinary services. Although many farmers in the current study treated their sick chickens, most did not vaccinate or deworm them. This may be because vaccines and dewormers might not be accessible to small-scale farmers, or when available, may be expensive. However, when disease outbreaks occurred, farmers in the current study were willing to pay to protect their flocks, as these outbreaks directly affected their profits. Biratu (2021) reported similar findings in their study. 

			Small-scale farmers employ various strategies to combat disease outbreaks, including the use of ethnoveterinary medicines. Such a type of medication was not common in the current study area. This may be because farmers in the extant study lacked knowledge of the various ethnoveterinary remedies. However, the use of ethnoveterinary methods to combat disease outbreaks is common in other countries, such as Uganda, where over 80% of farmers use ethnoveterinary concoctions to treat their chickens (Yussif et al., 2023). In Ghana, up to 36 plant species belonging to 25 different botanical families were identified as commonly used as ethnoveterinary remedies in Indigenous chickens. However, the use of ethnoveterinary remedies requires more education, as some may pose public health hazards and have antimicrobial properties that could lead to antimicrobial resistance in consumers. 

			Conclusions and Recommendations

			This study revealed that the production characteristics of Zambian Indigenous chickens are largely traditional, and their performance is low. These findings can help breeders in implementing targeted interventions. This study’s results demonstrate the potential of both the Zambian Indigenous chickens and the farmers to grow this sector. Additionally, these findings suggest that to develop indigenous chicken production in the eastern province of Zambia, the province’s livestock development strategy should prioritize investment in village-based vaccination programs, accessible breeding stock, and nutrition education for smallholder indigenous chicken farmers. 

			The findings highlight several priority areas for intervention to improve productivity. First, strengthening health management practices, particularly vaccination and access to veterinary services, is critical to reducing mortality. Second, improving nutrition through strategic supplementation using locally available feed resources would likely enhance growth and reproductive performance. Third, promoting basic breeding management practices, including controlled mating and access to improved or selected breeding stock, could help address low productivity and potential inbreeding.

			However, the limitations of this study include the reliance on farmers’ recollections for most of the data, which may be subject to recall bias. Additionally, the purposive selection of districts may limit the generalizability of the findings beyond the sampled areas. Furthermore, flock size data were not collected, which limits analysis of scale-related productivity and income effects. Another study, conducted on-farm and on-station, simulating small-scale farmer conditions, is recommended to validate the findings of the current study. 
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Abstract | This study aimed to characterize Indigenous chicken production systems and management practices
in the Eastern Province of Zambia to identify areas for intervention to enhance productivity. A structured
questionnaire was administered to 450 small-scale farmers randomly selected from Nyimba, Katete, and
Mambwe districts of eastern Zambia. The results revealed that all farmers reared their chickens extensively,
with very little investment in their nutrition and health. A total of 82.35% of farmers provided their chickens
with night shelter, and all flocks scavenged for their food, while only 46.41% of farmers supplied water. Most
tfarmers (96.73%) sourced their breeding stock from within their communities, and 82.35% did not practice
selection or breeding. Culling practices were common among farmers (79.74%),and 49.02% of culled chickens
were consumed. With a clutch size of 12.42 eggs/hen/clutch and 2.98 clutches annually, the hatchability
and mortality at 8 weeks were 83.68% and 32.30 %, respectively. All the farmers marketed their chickens as
live birds, with 83.01% selling them directly at the farm gate. Diseases, predators, and theft were the most
prominent challenges farmers faced. While 55.56% of farmers lacked access to veterinary services, 43.14%
vaccinated their chickens. This study provides baseline evidence on production traits of Zambian Indigenous
chickens in Eastern Province, enabling targeted breeding and management interventions. The findings can
inform policy and extension support to improve smallholder farmers’ performance and the sector’s growth.
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Introduction 2011). Their ability to withstand harsh conditions
and diseases makes them popular among smallholder

Indigenous chickens are a common enterprise farmers (Dana es a/, 2010; Muasya ez al., 2022).
among rural African communities, as they help These chickens are also preferred for other uses, such
rural households attain food and economic security —as income, offering a cheap protein source (Mapiye
(Dana et al., 2010; Muasya ez al., 2022; Okeno ef a/, and Sibanda, 2005), and their unique taste (Manyelo
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