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				ABSTRACT: Indigenous poultry production is important to human lives as they alleviate poverty by providing an affordable source of animal proteins. Besides, it serves as the easiest source of income for rural farmers in developing countries. The current review was conducted to evaluate the research findings of indigenous chickens’ quantitative and qualitative traits characterisations in Southern African countries. Quantitative and qualitative traits characterisation is the first step for genetic improvement in livestock. The documents used in the review were attained from different search engines, most of which were published lately (after 2010). Potchefstroom Koekoek, Venda, Naked Neck, Ovambo, Boschveld and Tswana indigenous chicken breeds in the Southern African countries were characterised. The studies suggest that there are variations in quantitative traits including live weight, egg weight, wing length, comb length and shank length and qualitative traits including feather color, comb type, comb color and eggshell color of indigenous chickens of Southern African countries. The single red comb types and red wattles were observed in most indigenous chicken breeds in Southern African countries. The present review concludes that the characterisation of quantitative and qualitative traits assists greatly in the differentiation and identification of indigenous chicken breeds.
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	INTRODUCTION  

	 

	Poultry farming is the raising of poultry birds for the production of protein sources such as eggs and meat and it remains one of the vital enterprises among the underprivileged smallholder households in Africa (Ndegwa et al., 2014; Kamau et al., 2018). Indigenous chickens have special significance to the local community (Machete et al., 2021). These chickens have varied morphological characteristics and possess genes with adaptive values to their environment and local diseases (Aklilu et al., 2013). Often, the populations of indigenous chickens are differentiated and classified based on the geographical place or phenotypic features, whereas their categorization into genotypes is limited (Manyelo et al., 2020). In sub-Saharan countries, indigenous chickens generate about 80% of poultry production, with Nigeria being recognized as the country with the highest number of indigenous chickens (Desha et al., 2016). 

	According to Manyelo et al. (2020), indigenous chickens in Africa are hardy, well adapted to rural areas under scavenging conditions, can sustain themselves and survive with minor or no input of feeds and are disease resistant. According to Liswaniso et al. (2020), indigenous chickens contribute abundantly to the socio-economic status of people in rural communities as a source of good animal proteins for human nutrition and income for the households as well as for cultural practices. Indigenous chickens’ meat is highly preferred because of its nutritious pleasant taste over exotic chicken genotypes (Mengesha, 2012). 

	Poultry products, namely eggs and meat, have been recognized as the finest source of affordable and quality protein, particularly to those people experiencing malnutrition difficulties in Sub-Saharan Africa (Kamau et al., 2018). Mengesha (2012) indicated that shortages in the obtainability of protein are the main concern in Africa. Indigenous chickens have poor production performance in meat and eggs because of their reduced genetic potential (Mengesha and Tsega, 2014). Also, loss of local genetic resources of chickens is experienced because of poor management of the indigenous chicken breeds, which leads to mortalities (Siyaya and Masuku, 2013). Lack of access to the nearby market, extension services, high cost of feeds and lack of education and knowledge of local chicken farmers are issues that might negatively influence the productivity of local chicken production (Natukunda et al., 2011). Numerous studies were done previously to characterize the indigenous chickens based on their phenotypic characteristics (Aklilu et al., 2013; Mengesha and Tsega, 2014; Singh et al., 2014; Reddy et al., 2015; Agarwal et al., 2020; Machete et al., 2021) to improve their production performances.

	However, based to our knowledge, there is no documented study combining the information on the quantitative and qualitative traits characterisation of indigenous chickens in Africa. 

	Hence, the objective of this review was to document the research findings of indigenous chickens’ characterisations, thus, provide information to farmers for breeding to improve indigenous chicken production strategies. Therefore, reviewing the research outcomes will also allow the provision of useful information that will assist in the future planning to advance native chicken production projects of Africa.

	 

	METHODS 

	 

	The current review was conducted in agreement with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (Moher et al., 2009). Several research outcomes that have a relation with indigenous chickens in South African countries were reviewed, shown and referenced. Reports of studies that focused on the characterisation of indigenous chickens were reviewed as well. The search was done using search engines such as Google, Yahoo and Baidu and databases such as Google Scholar, Semantic Scholar, Science Direct and PubMed. During the search process, the keywords used were indigenous chickens, chicken characteristics, quantitative and qualitative traits. Studies were considered for inclusion in the review provided, they dealt with indigenous chickens and their phenotypic characterisation. Research outcomes on the genetics of indigenous chickens were also considered for inclusion in some sections of the review.

	 

	RESULTS 

	 

	Origin of Southern African indigenous chickens

	Africa comprises numerous indigenous chicken breeds, which have a less productivity of egg and meat (Sil et al., 2002). Indigenous chickens are recognised as a gene pool for significant traits including adaptability, hardiness and disease resistance (Alabi et al., 2012). According to Grobbelaar et al. (2010), their different carcass color, the toughness of the muscle meat, shell color and yolk color are preferred by most consumers. The indigenous chicken breeds common in the Southern African region include Potchefstroom koekoek, Venda, Ovambo, Naked neck and Boschveld (Mtileni et al., 2012; Idowu et al., 2018). Another African local breed includes Tswana chicken. 

	 

	Potchefstroom Koekoek chicken breed

	Potchefstroom Koekoek (Figure 1) is an indigenous chicken breed that was produced in the 1950s in Potchefstroom Agricultural College by a researcher, Marais, and it is a crossbred of White Leghorn, Black Australorp and barred Plymouth (Grobbelaar et al., 2010). The Koekoek name refers to the barred color pattern of the chicken. Potchefstroom Koekoek is a dual-purpose chicken breed reared for meat and egg production; it is highly adapted to free-range conditions (Dessie et al., 2011). It performs better than all the other indigenous chickens in South Africa (Heit, 2017).
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	Figure 1 - Potchefstroom Koekoek chicken breed
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	Figure 2 - Venda chicken breed

	 

	
 

	Venda chicken breed

	According to Norris and Ng’ambi (2006), the Venda chicken breed was discovered in Venda in the Limpopo province, South Africa, by the veterinarian, Dr Naas Coetzee, in 1979. The breed was named after its origin. Venda chicken breed (Figure 2) is multicolored with predominating colors as black, white and red. The breed is used for egg and meat production; the hens have good mothering ability and broodiness. They can survive well in harsh environments with minimum additional feed and are highly disease resistant (Ng’ambi et al., 2013).

	 

	Naked Neck chicken breed

	The Naked Neck chicken (Figure 3) is an African breed believed to have originated in Malaysia (Mtileni et al., 2011). Naked Neck chickens are divided into two types namely, purebred which has a fully naked neck and the one with a tassel on the front part of the neck, which is not purebred (Kingori et al., 2014). The chicken has a diversity of color designs, which help camouflage to protect them from ground predators (Amao, 2017). Naked Neck chickens can sustain themselves through scavenging for food and are well adapted to adverse conditions (Manyelo et al., 2020).

	 

	Ovambo chicken breed

	Ovambo is a small chicken breed that originated in the northern part of Namibia and Ovamboland in Africa. It is a dual-purpose breed reared for meat and egg production (Grobbelaar and Fourie, 2006). Ovambo breed (Figure 4) is considered as being aggressive because of its ability to capture and feed on young rats and mice. They can fly and climb on top of the trees to run away from predators at night and they can also survive in harsh environments and sustain themselves (Grobbelaar et al., 2010).
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	Figure 3 - Naked Neck chicken breed
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	Figure 4 - Ovambo chicken breed

	 

	
Boschveld chicken breed

	According to Bosch (2011), the Boschveld chicken breed (Figure 5) is a crossbred of Venda, Ovambo and Matebele breeds. It was developed in Mantsole ranch in Limpopo province, South Africa, in 1998. The breed can perform well under free-range system and in scavenging situations for survival; it also possesses disease-resistant traits. The hens are good brooders and have good mothering ability. It is reported that 50% of the traits were inherited from the Venda breed by Boschveld chicken, 25% from the Ovambo breed and 25% from the Matebele breed (Manyelo et al., 2020). Boschveld chicken is a dual-purpose breed mainly bred for meat and egg production (Okoro et al., 2017).

	 

	Tswana chicken breed

	Tswana chicken (Figure 6) is an indigenous breed that originated in Botswana and is the most widely spread domestic animal, which almost every rural family owns in Botswana. The Tswana chickens contribute more to rural households by providing meat and eggs for human consumption (Machete et al., 2021). They are categorised into five strains namely dwarf, naked neck, frizzled, rumples and normal, with the most common strain being the normal (Machete et al., 2017). Tswana chickens have good self-sustainment, and they are usually reared under an extensive farming system where they scavenge for feed and feed on insects with little or no feed supplementation (Badubi et al., 2006). These indigenous chickens can produce meat and eggs with minimal management (Magpantay et al., 2016).
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	Figure 5 - Boschveld chicken breed
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	Figure 6 - Tswana chicken breed

	 

	
		
				Table 1 - Quantitative traits of Southern African indigenous chicken breeds

		

		
				Chicken breed

				LW
(kg)

				EW
(g)

				WL
(cm)

				CL (cm)

				BL (cm)

				SL 
(cm)

				References

		

		
				Potchefstroom Koekoek

				4.50

				55.80

				5.50

				5.90

				43.33

				29.33

				(Alabi et al., 2012; Makhafola et al., 2012; Dessie and Gatachew, 2016)

		

		
				Venda

				3.6

				53.00

				21.00

				5.80

				45.50

				30.00

				(Alabi et al., 2012; Ng’ambi et al., 2013)

		

		
				Naked Neck

				3.50

				55.50

				21.50

				5.40

				45.00

				32.50

				(Alabi et al., 2012; Makhafola et al., 2012)

		

		
				Ovambo

				2.16

				52.50

				14.50

				5.80

				24.50

				8.30

				(Bett et al., 2013; Makhafola et al., 2012; Mngonyama, 2012)

		

		
				Boschveld

				2.60

				53.40

				20.00

				5.32

				23.70

				9.79

				(Dessie et al., 2011; Petrus et al., 2019)

		

		
				Tswana

				2.56

				49.95

				20.61

				6.30

				22.40

				9.94

				(Kgwatalala et al., 2012; Kgwatalala et al., 2013; Machete et al., 2017)

		

		
				LW: Live weight, AEW: Egg weight, WL: Wing length, CL: Comb length, BL: Body length and SL: Shank length

		

	

	 

	
		
				Table 2 - Qualitative traits of Southern African indigenous chicken breeds

		

		
				Chicken breed

				Feather color 

				Comb type

				Comb color

				Egg shell color

				References

		

		
				Potchefstroom Koekoek

				Black and white

				Single

				Red

				Brown

				(Magothe et al., 2012; Heit, 2017)

		

		
				Venda

				Black, white and black

				Single

				Red

				Tinted

				(Ng’ambi et al., 2013)

		

		
				Naked neck

				Red, blue, buff, white and black

				Single

				Red

				Light brown

				(Grobbelaar et al., 2010; Amao, 2017) 

		

		
				Ovambo

				Black, white and orange

				Single

				Red

				Brown 

				(Grobbelaar et al., 2010)

		

		
				Boschveld

				Light red-brown and white

				Single

				Red

				Brown

				(Bosch, 2011)

		

		
				Tswana 

				Black, brown, grey and white

				Single

				Red

				Cream white-light brown

				(Machete et al., 2021; Kgwatalala et al., 2013)

		

	

	 

	Quantitative characterisation of Southern African indigenous chickens

	The quantitative characterisation of the selected Southern African indigenous chickens is presented in Table 1.

	 

	Potchefstroom Koekoek chicken breed

	Potchefstroom Koekoek breed is heavy, the roosters weigh about 1.84 kg at 16 weeks of age, 2.4 kg at 20 weeks and about 3.5 kg to 4.5 kg at maturity while hens can weigh around 1.4 kg at 16 weeks, 1.7 kg at 20 weeks and 3.5 kg at maturity (Dessie and Gatachew, 2016). The sexual maturity of Potchefstroom Koekoek is at 130 days, with the hens being able to lay an average of 198 eggs per annum and the eggs are large, with an average weight of 55.78 grams (Mtileni et al., 2012). Tyasi et al. (2020) reported that the average body measurements of Potchefstroom Koekoek chicken hens at 22 weeks for wing length, back length, beak length, shank length, shank circumference, chest circumference, keel length, body girth, toe length and body length were noted as 4.70, 0.49, 0.22, 8.17, 4.69, 26.56, 11.22, 36.83, 6.28 and 33.15 cm, respectively. Alabi et al. (2012) reported that male chickens grow faster than females. The average body measurements of male Potchefstroom Koekoek chickens at 22 weeks of age for body length, body girth, wing length and shank length were noted as 43.33, 19.67, 5.50 and 29.33 cm, respectively. The comb length and wattle length measurements were found to be 5.9 and 5.6 cm, respectively (Makhafola et al., 2012).

	Venda chicken breed

	Venda chicken is a fairly large breed, at 16 weeks of age, the roosters are weighing about 1.57 kg, 2.01 kg at 20 weeks and when they reach maturity, they weigh about 2.9 kg to 3.6 kg. At 16 weeks of age, the hens are weighing about 1.24 kg, 1.4 kg at 20 weeks and when they mature, they weigh about 2.4 kg to 3 kg (Ng’ambi et al., 2013). The Venda chicken hen reaches maturity at 143 days and can lay large eggs of roughly 129 eggs per annum and average egg weight of 53 g (Grobbelaar et al., 2010). The average body measurements of male Venda chickens at 22 weeks of age for body length, body girth, wing length, comb length, shank length and shank thickness were found to be 45.50, 42.50, 21.00, 5.8, 30.00 and 4.75 cm, respectively. The females were found to measure 38.40, 35.20, 18.00, 25.60 and 4.05 for body length, body girth, wing length, shank length and shank thickness, respectively (Alabi et al., 2012).

	Naked Neck chicken breed

	Naked Neck chicken is categorized as a massive breed. At 16 weeks of age, the roosters weigh about 1.5 kg, 1.95 kg at 20 weeks and at maturity, they weigh about 3.5 kg. At 16 weeks of age, the hens weigh around 1.1 kg, 1.4 kg at 20 weeks and 3 kg at maturity. The chicken breed reaches sexual maturity at 155 days and yields eggs with an average weight of 55.5 g. Alabi et al. (2012) reported that the average body measurements of male Naked neck chickens at 22 weeks of age for body length, body girth, wing length, shank length and shank thickness were found to be 45.00, 41.00, 21.50, 32.50 and 5.50 cm, respectively. The female chicken's body measurements were found to be 38.90, 35.30, 17.20, 25.70 and 4.00 cm for body length, body girth, wing length, shank length and shank thickness, respectively. The comb length and wattle length measurements were found to be 5.4 and 5.6 cm, respectively (Makhafola et al., 2012).

	Ovambo chicken breed

	Ovambo chicken is a lightweight breed, at 16 weeks of age, the roosters weigh about 1.74 kg and 2.16 kg at 20 weeks. At 16 weeks, the hens weigh about 1.32 kg and 1.54 kg at 20 weeks. The birds reach sexual maturity 143 days old. The hens yield 129 eggs per annum, with an average weight of 52.5 g per egg (Bett et al., 2013). Makhafola et al. (2012) found that the shank length, comb length and wattle length average measurements at maturity were 8.3, 5.8 and 6.0 cm, respectively. The measurements of head length, head width, comb height, beak length, body length, neck length, wing length and keel length at maturity were noted as 5.08, 3.51, 3.82, 1.75, 24.5, 1.79, 14.5 and 14.4 cm, respectively (Mngonyama, 2012).

	Boschveld chicken breed

	According to Dessie et al. (2011), the Boschveld chicken breed is large. At 12 weeks of age, the roosters weigh about 1.6 kg and 2.6 kg at 20 weeks while at 12 weeks, the hens weigh 1.5 kg and 1.7 kg at 20 weeks. Sexual maturity is reached at 136 days of age by the birds. Each hen produces about 4 eggs in a week and an average of 200 eggs in a year, with an average egg weight of 53.4 g. According to Petrus et al. (2019), Boschveld chicken hens average body measurements at 18 weeks of age for shank length, wing length, body length, chest girth, beak length, comb length, neck length and keel length were found to be 9.79, 20.00, 23.70, 30.40, 3.78, 5.32, 18.70 and 11.64 cm, respectively.

	Tswana chicken breed

	Tswana indigenous chicken is a large breed with males weighing an average live weight of 2.56 kg and females weighing 2.02 kg at maturity (Machete et al., 2017). The average body measurements of male Tswana chickens are higher than of females, which indicate that males grow faster than females (Kgwatalala et al., 2012). In males, the shank length, shank circumference, spur length, wingspan, wing length, body length, comb length and wattle length measures 9.94, 0.99, 1.19, 41.22, 20.61, 22.40, 6.30 and 3.44cm, respectively. In females, the shank length, shank circumference, spur length, wingspan, wing length, body length, comb length and wattle length measures 8.35, 0.84, 0.35, 37.19, 18.60, 20.91, 3.48 and 2.40 cm, respectively (Machete et al., 2017). The hens can lay between 180 and 200 eggs in a year with an average egg weight of 49.95 g, egg length of 5.68 cm and egg width of 4.23 g (Kgwatalala et al., 2013).

	 

	Qualitative characterisation of Southern African indigenous chickens

	The qualitative characterisation of the selected Southern African indigenous chickens is presented in Table 2.

	 

	Potchefstroom Koekoek chicken breed

	The Potchefstroom Koekoek is characterised by its black-and-white striped soft feathers and yellow legs as shown in Figure 1 and it is also having yellow attractive skin color (Magothe et al., 2012). The wattle is red colored, large in cocks and small in hens. This chicken breed lays brown shelled eggs with rich yellow to orange yolk colors and it is also having a single comb type, which is red (Heit, 2017).

	Venda chicken breed

	Venda chicken breed has multi-colored soft feathers with black, white and red as predominating colors. The chicken breed is having a single rose-colored comb type, which is red and five-toed feet, beards or crests are common. Venda chickens lay large and tinted eggs (Ng’ambi et al., 2013). The cocks have a large red wattle when compared to hens with small-sized red wattle (Grobbelaar and Fourie, 2006).

	Naked Neck chicken breed

	The Naked neck chicken breed common feather colors are known as red, blue, buff, white and black. The chicken breed has about 30% fewer feathers than other chicken breeds and they lay a respectable number of eggs with light brown shells (Grobbelaar et al., 2010). Naked neck chickens carry a large single comb and the skinned neck, earlobes and the heads are dazzling red. The neck of this chicken breed is featherless to the upper breast; the wattle is large with a red coloration and these chickens have large, four-toed feet and reddish to bay-colored eyes (Amao, 2017). This chicken breed has a plain head, highly developed wattles in males and medium-size wattles in females (Mammo et al., 2008).

	Ovambo chicken breed

	The Ovambo chicken breed has feathers of a dark to black color, with stripes of white and or orange. The varying color patterns help them to camouflage for protection from their predators (Grobbelaar et al., 2010). The chicken breed has a single red colored comb, which is large in cocks when compared to hens as shown in Figure 4 above. The cocks have highly developed hanging red wattle while the hens are having a small-sized red wattle (Van Marle-Köster and Casey, 2001).

	Boschveld chicken breed

	The Boschveld chicken has a light red-brown color with white feathers in-between that assists to camouflage and defend them from predators. The hens can lay medium brown shelled eggs and they have a single comb type, which is red colored (Bosch, 2011).

	Tswana chicken breed

	Tswana chickens have varying plumage colors with normal chicken strains being most common with varying plumage color frequencies. The body has black, brown, grey and white colors with the tail having 60.5% black, 23.3% brown, 11.5% grey and 4.7% white plumage colors. The breast plumage has 44.2% brown, 41.9% black, 7.0% grey and 4.7% white colors, the back plumage has 46.5% brown, 37.2% black, 9.3% grey and 4.7 white and neck has 22% brown, 15% black, 4% white and 3.1% grey plumage colors (Figure 6). The normal Tswana chicken has a single comb type, plain head shape and red earlobes color. The breed has 67.4% featherless shank and 36.4% feathered shank and 55.8% blue, 34.9% khaki, 7.0% yellow and 2.3% grey shank color (Machete et al., 2021). The hens can lay cream white to light brown eggs (Kgwatalala et al., 2013).

	 

	CONCLUSION 

	 

	This review has provided information on the characterisation and importance of local chickens in African livelihoods. The review focused on local chicken breeds in the Southern African region. Only fewer indigenous chickens have been classified into breeds. Often, they are differentiated and classified based on the geographical area or phenotypic features. The discoveries showed that there is variation in the feather colors, live weights and morphological traits measurements of the local chickens. The characterisation of quantitative and qualitative traits plays an important part in the differentiation and identification of local chicken breeds. The quantitative traits also assist in the understanding of growth patterns and egg production performance of the chickens. However, not much work was done on the qualitative traits characterisation of local chickens in the Southern African countries, hence, more studies need to be done on the characterisation of local chickens based on their qualitative traits.
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