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Introduction

This study aimed to compare the effects of sex, breed, and age on the body weight and internal organ weight of chickens reared in resource-poor communities. Understanding these factors is important for optimizing poultry production and enhancing food security in such environments.





Methods

A total of 120 chickens were used, comprising three breeds: broilers (n=40), Potchefstroom Koekoek (n=40), and a non-descriptive breed (n=40). Each breed group consisted of 20 males and 20 females, which were further categorized by age into 10 growers and 10 mature chickens per breed. Body weight and internal organ weights (liver, gizzard, heart, intestinal weight, and length) were measured and analyzed to assess the influence of breed, sex, and age.





Results

The results indicated that both grower and mature broilers had the highest body weights compared to Potchefstroom Koekoek and the non-descriptive breed. Breed significantly influenced body weight (p<0.001), and males were generally heavier than females, although this difference was not statistically significant (p>0.05). Liver weight was higher in females, but sex did not significantly affect liver weight. A linear relationship (p<0.05) was observed between body weight and the variables breed, sex, and age. Breed had a negative coefficient with body weight, while sex and age had positive coefficients. Age demonstrated the strongest relationship with both body weight and liver weight. The independent variables (breed, sex, and age) accounted for 64% of the variance in body weight.





Discussion

The findings demonstrate that breed and age are significant determinants of body weight and internal organ weight in chickens reared under resource-poor conditions, whereas sex has a lesser effect. These results highlight the importance of considering breed and age in poultry management strategies to maximize meat and organ yield, thereby contributing to food security. Further research is recommended to explore these relationships in greater depth, with a focus on the potential of chickens in resource-poor communities, regardless of breed, sex, or age.
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1 Introduction

The global poultry population is approximately 19.46 billion, of which Africa is responsible for 8.08% (Faostat, 2012). There is a growing global poultry production and rising demand for high-quality protein, particularly in developing countries (Mengesha et al., 2011). From 2000 to 2007, chicken meat production was reported to have increased by 86% from 58.7 to 109.0 million tons (Faostat, 2019). Poultry production, including village chickens in South Africa, has experienced growth due to high demand, consumption, and acceptability. Their products are the most commonly consumed livestock products due to their affordability and accessibility. However, due to increasing population growth, there is a need to utilize underutilized poultry products, such as the internal organs of chickens (Biel et al., 2019) and village chicken products to meet animal protein demands (Sonaiya, 2007; Krawczyk, 2009).

Broiler farming has expanded rapidly compared to village chickens globally to meet the demand for animal protein (Alam et al., 2020). Although South Africa is the largest commercial poultry production country on the African continent, the poultry industry has challenges in maintaining competitiveness (Nkukwana, 2018). When comparing the production costs of village chickens with broilers, it is evident that village chickens are considerably less expensive, as farmers rear them as free-range using organic feed. In addition, there are diverse local chickens grouped according to breeds or ecotypes, but most are unclassified and result in extinction without potential contributions to food and nutrition security.

Village chickens, also known as indigenous or free-range chickens, are typically raised in rural areas under traditional scavenging systems. They are a vital resource for smallholder farmers, providing meat, eggs, and income with minimal input requirements. In contrast, broiler chickens are specifically bred for rapid growth and high meat yield. They dominate commercial poultry farming globally due to their efficiency in converting feed into body weight. Village chicken breeds are commonly used as layers and broilers in developing countries because they have not undergone artificial selection (Besbes, 2009). However, their internal organs are regarded as by-products that are higher in trace elements compared to the muscular tissues (Kandyliari et al., 2021) and they are regarded as slow-growing chickens compared to broilers.

In many developing countries, chickens serve as the primary source of sustenance and income generation. Thus, they are a key entry point for addressing malnutrition, food security, and poverty in resource-poor communities (Mulugeta et al., 2020). Both village chickens and broilers significantly contribute to food and nutrition, providing high-quality and safe agricultural products (Besbes, 2009) such as eggs and meat, for public consumption in these communities. However, according to Chowdhury (2013), consumers prefer the meat and eggs of village chickens because of their good taste and lean meat, but they are more expensive compared to broiler chickens. Moreover, the internal organs of chickens, as a source of animal food, are underutilized, and there is limited research available, particularly in comparison with other poultry.

There is a knowledge gap and limited information on comparing village chickens and broilers reared under a backyard production system in relation to the quantity or yield of chicken products, such as meat and internal organs, with the intention of these products competing in the mainstream market. Hence, Duah et al. (Duah et al., 2020) suggested that village chickens are more widely used in developing countries than commercial chickens, but little research and development is available. Comparing broilers and village chicken breeds may be the ideal model to understand the differences in the quantity of products and to contribute to challenges in Africa, such as poverty, hunger, and food security, and influence various global policies. In these areas, the preference in terms of consumption is a mature female due to cultural mores. The objective of this study was to compare the effect of sex, breed, and age on the body weight and internal organ weights of chickens reared in resource-poor communities. It was hypothesized that sex, breed, and age would have no significant effect on a chicken’s weight and internal organ weight in resource-poor communities.




2 Materials and methods



2.1 Study site, bird management, and data collection

The study complied with the standards required by the Animal Ethics Committee of the University of KwaZulu-Natal (protocol number: AREC/00004967/2022). Chickens (n=120) were purchased from the uMgungundlovu district municipality, KwaZulu-Natal province, South Africa (-29.617°S 30.383°E). Over 50% of the chickens were owned by women, and their age ranged from 20 to 70 years, with an average of 16 years of participation in rural farming. Their major source of income is selling these chickens in the Central Business District, and village chickens were more preferred than broiler chickens. The reasons why the village chickens were preferred were ranked as healthy > organic >long shelf life > tasty > income > low labour > quality of meat > availability > high meat yield. Farmers depended on indigenous knowledge with no formal education. They did not receive any agricultural production training to rear chickens, but were interested in enrolling in poultry training. These chickens were reared under a backyard production system in resource-poor communities where they scavenge for feed resources and broilers. Over 75% of the owners provided housing for the chickens and supplementary feed such as maize, kitchen waste, and commercial feed was provided depending on the availability of funds. Water was provided ad libitum.

The chickens were sexed and aged by visual observation of the comb and size of the wattle development and sickle feathers, which is one of the indigenous knowledge methods. Males possess larger red combs and wattles, and large spurs on the back of the shank, while females often have a small pale pink to yellowish coloration. The males have long, curving sickle feathers, and females exhibit shorter, rounder feathers. They were categorized into groups of 40 per breed (Potchefstroom Koekoek, boilers, and non-descriptive breed), sex (20 females and 20 males), and age (10 growers and 10 mature).

The chickens were weighed with a digital scale for live weight (EZ hang scale,099912 CF). The cervical region was cut using a sharp knife, dislocated, and then bled within 60 seconds by the chicken owners (Ncobela and Chimonyo, 2016). They were categorized by sex, breed, and age, and the harvested internal organs were placed in labeled bags inside a cooler box with ice and then transported to the Animal Science Department Laboratory for analysis (University of KwaZulu-Natal, Pietermaritzburg, South Africa). The liver, gizzard, heart, and intestinal weights were measured with a sensitive digital weighing balance scale (Mettler Toledo, PL203 CE) with an accuracy of 0.001 g. Furthermore, small and large intestinal lengths were measured using a flexible tape measure with an accuracy of 1 mm.

Data were analyzed using SAS 9.4 (2023). A general linear model was used to analyze the effect of breed, sex, and age on body weight and internal organ weight. All data were reported as least square means (LSM) ± standard error means (SEM). The data were expressed as significant differences in mean values, as determined by the Student–Newman–Keuls test (P<0.05) procedure of the statistical analysis system (Sirri et al., 2010). The degree of influence of breed, sex, and age on internal organ weight variables was determined using linear regression and a regression equation. The following linear model was used:

	

where Y is the response variable (body weight and internal organ weight); β0, β1, and β2 are the regression coefficients; D is the sex, breed, and age; and E is the residual error.





3 Results



4.1 Effect of breed on body weight and internal organs of chickens

The effect of breed on body weight and internal organ weight is shown in Table 1. The results showed that broilers had a heavier (2.15 ± 0.81 kg) body weight compared to Potchefstroom Koekoek (1.44 ± 081 kg) and the non-descriptive breed (1.25 ± 0.81 kg). The significance level indicates that breed had an (p<0.001) effect on the body weight of chickens. There was an effect (p<0.001) of breed on the liver weight of chickens, and Potchefstroom Koekoek recorded a lower liver weight than broilers and the non-descriptive breed. Gizzard weight was the lowest for the non-descriptive breed compared to Potchefstroom Koekoek and broilers, and breed had an effect (p<0.001) on the gizzard weight.


Table 1 | The effect of breed, sex, and age on weight and internal organs of chickens.



There was no significant effect of breed recorded on the heart weight of broilers, non-descriptive breed, and Potchefstroom Koekoek. The intestinal weight for Potchefstroom Koekoek was the heaviest and the breed had an effect (p<0.001) on the heart weight. Intestinal weight and length of the total intestinal were significantly influenced by breed.




4.2 Effect of sex and age on body weight and internal organs of chickens

Table 2 shows the effect of sex and age on the chickens’ body weight and internal organ weight. Broiler grower females had the highest body weight, and non-descriptive breed males had the lowest. In grower broilers, there was a significant (P<0.05) average body weight of females (1.68 ± 0.13 kg) compared to males (1.15 ± 0.07 kg). The same was observed in Potchefstroom Koekoek females, but the non-descriptive breed had a significantly (P<0.05) higher average male body weight (1.04 ± 0.01 kg) compared to females (0.93 ± 0.07 kg).


Table 2 | The effect of sex and age on body weight and internal organs of chickens.



Mature chicken broiler males had the highest body weight and the non-descriptive breed had the lowest. The male broilers recorded a significantly (P<0.05) average male body weight (3.41 ± 0.07 kg) compared to the females (2.62 ± 0.26 kg). Potchefstroom Koekoek males (2.30 ± 0.14 kg) had significantly (P<0.05) higher average body weight compared females (1.89 ± 0.27 kg). However, an insignificant (P<0.05) difference was recorded in the non-descriptive breed females (1.68 ± 0.13 kg) compared to the males (1.38 ± 0.05Kg).

Female growers had the largest liver weight, except for those of broiler chickens. Potchefstroom Koekoek females had the largest, followed by broiler males. Potchefstroom Koekoek chickens recorded the lowest liver weight, followed by non-descriptive breed males. Broiler males (22.23 ± 0.38 g) showed a significantly (P<0.05) higher liver weight than females (20.96 ± 0.39 g). Potchefstroom Koekoek males (19.03 ± 1.15g) recorded a significantly (P<0.05) lower liver weight compared to females (22.47 ± 0.25 g). Finally, the non-descriptive breed females (20.96 ± 0.04 g) had a non-significantly (P>0.05) higher liver weight compared to the males (20.67 ± 1.43 g).

In mature chicken broilers, the females had the highest liver weight, followed by the males. Potchefstroom Koekoek males and females of the non-descriptive breed had the lowest liver weight. Broiler females (52.92 ± 1.91 g) had a significantly (P<0.05) higher liver weight compared to the males (40.64 ± 4.72 g). In Potchefstroom Koekoek, the same trend was observed as the females (30.47 ± 0.62g) had a significantly (P<0.05) higher liver weight than the males (24.80 ± 2.07g). Non-descriptive breed followed a different trend, as the females recorded a significantly (P<0.05) lower liver weight (23.76 ± 2.08 g) than in the males (39.10 ± 2.87 g).

Gizzard weight was relatively the same between growers and mature chickens. Grower broiler males had significantly higher (<0.05) gizzard weight (24.00 ± 2.17 g) compared to the females (18.33 ± 0.39 g). Between the males and females of the non-descriptive breed, the males had a significantly (P<0.05) higher gizzard weight (30.85 ± 2.14g), followed by Potchefstroom Koekoek males (27.40 ± 1.07g).

Mature broiler males had the highest gizzard weight and the non-descriptive breed had the lowest gizzard weight. In mature chickens, females had a larger gizzard weight compared to males, but the opposite was found in broilers. Potchefstroom Koekoek females had a significantly higher (P<0.05) gizzard weight, which was followed by the non-descriptive breed (P<0.05) females (18.33 ± 0.40g) and broiler males had a higher gizzard weight (35.81 ± 0.47g) compared to the females.

Heart weight in the growing chickens was higher in the males compared to the females. The non-descriptive breed males had a significantly (P<0.05) higher heart weight (8.28 ± 1.29g), followed by broilers (P<0.05) males (8.28 ± 1.29 g) and finally, Potchefstroom Koekoek (P<0.05) males (7.67 ± 1.03 g) compared to the females (7.24 ± 1.13 g).

Surprisingly, in mature chickens, a higher heart weight was observed in the females than the males. Broiler females (10.76 ± 1.55 g) had the highest heart weight compared to all chickens and they were followed by Potchefstroom Koekoek females (10.20 ± 1.52 g). The non-descriptive breed males had the lowest heart weight (5.58 ± 0.58 g) compared to all chickens.

The intestinal weight and length of the growing chickens were affected by the sex of the chicken. The Potchefstroom Koekoek females had heavier (P<0.05) intestinal weight (111.18 ± 14.67g) and longer intestinal length (334.4 ± 122.38 cm) compared to the males. The non-descriptive breed followed the same trend, as a significantly heavier intestinal weight was observed in the females than in the males, with significantly (P<0.05) longer intestinal length. However, the male broilers had scientifically heavier intestinal weight and longer intestinal length than the females.

In the mature chickens, the females had heavier intestinal weights than broilers, whereas males had higher intestinal weights. The inverse was observed in the intestinal length, as broiler males (639.00 ± 144.62) had significantly (P<0.05) longer intestinal length, which was followed by Potchefstroom Koekoek females (179.8 ± 12.83) and lastly the males (177.8 ± 10.28) of the non-descriptive breed.




4.3 Interaction of breed, sex, and age on body weight and internal organs of chickens

Table 3 indicates the interaction of the independent variables: breed, sex, and age. A (p<0.001) interaction between body weight and breed × sex × age, breed ×sex, and sex × age was recorded. An (p<0.01) interaction between liver weight and breed × sex was found.


Table 3 | Level of significance for body weight and internal organ weights.






4.4 Interaction of breed, sex, and age on body weight and internal organs of chickens

The relationship of breed, sex, and age to chicken body weight and internal organ weight is given in Table 4. A linear relationship (p<0.05) existed between body weight and breed, sex, and age. A negative coefficient was recorded between body weight and breed, but sex and age showed a positive coefficient for the body weight of chickens. Age had the strongest relationship with body and liver weight compared to breed and sex. A proportion of the variance in the dependent variables (body weight, liver weight, gizzard weight, heart weight, intestinal weight, and intestinal length) could be predicted from the independent variables of breed, sex, and age. A 64% variance in body weight could be explained by breed, sex, and age, therefore, there was a 64% association between body weight and breed, sex, and age.


Table 4 | The relationship between breed, sex, and age on the weight and internal organs of chickens.



A linear relationship (p<0.001) was observed between the relative liver weight and breed, sex, and age. Breed and sex showed a negative coefficient relative to liver weight, but a positive coefficient was observed between age and liver weight. In total, 16% of the variance in the liver weight could be predicted from breed, sex, and age, and there was a 16% association between liver weight and breed, sex, and age.

Sex had the strongest relationship with gizzard weight compared with the breed and sex of the chickens. Gizzard weight showed a negative coefficient with breed, but sex and age had a positive coefficient, and there was a significant linear relationship between these parameters. In total, 12% of the variance in the gizzard weight could be predicted from breed, sex, and age and there was a 16% association between gizzard weight and breed, sex, and age.





4 Discussion

In order to promote the production of village poultry on a large scale, it is important to have information on the carcass characteristics, including the weight of the organs (e.g., liver, heart, and intestines) that are frequently consumed within households and the level of acceptability of the meat (Dyubele et al., 2010). Limited information is available on how the weight of the vital organs of chickens varies with age, weight, strain, sex, and environment (Iwujia et al., 2022).The information could potentially be used to identify and develop informal markets, providing internal organs as a primary protein source from village chickens in resource-poor communities. Understanding the potential of utilizing internal organs as a protein source may influence informal market dynamics, generating new options for local farmers, vendors, and commercial producers. Furthermore, identifying breeds that are more suitable for local conditions may promote sustainable agricultural practices that improve food security and nutrition in resource-limited communities. The significant effect of breed on body weight suggests that genetic differences exist between breeds. Investigating the genetic differences between breeds can help identify those with superior traits for meat yield and organ development.

Village chickens generally have a slower growth rate compared to broiler chickens (Mwalusanya et al., 2002; Wattanachant et al., 2004). Notable differences between village and broiler chickens regarding their body weight and internal organs were observed. Broilers had a heavier body weight than village chickens, as Wattanachant et al. (Wattanachant et al., 2004) indicated that village chickens aged 16 weeks have a slow growth rate compared to broilers aged 28 days, as they both had a similar live weight of 1.5 ± 0.2 kg. Even though Potchefstroom Koekoek is regarded as a heavy breed with an average body weight ranging from 3 to 4 kg for mature males and 2.5 to 3.5 kg for females (Joubert, 1996). In broiler chickens, body growth consists of various components such as protein, water, and fat. Their deposition rate depends on the age, maturity stage, genotype, and environment (Vincek et al., 2012).

The higher body weight of broiler chickens compared with village chickens may have been due to broilers’ relatively superior genetic growth rate (Chaikuad et al., 2022). The digestive organs of broilers tend to increase drastically in weight (Ravindran et al., 2006). Moreover, Birteeb et al. (Birteeb et al., 2016) indicated that village chicken breeds tend to have comparatively lower growth rates and body weight. It is also argued that this may be due to genetic make-up or poor management (Mupeta et al., 2000). Halima et al. (Halima et al., 2006) showed that the growth rate of village chickens under good management is comparable with Rhode Island Red chickens. Village chickens exhibit a slow growth rate during the initial phase, followed by an exponential growth phase, and finally, a slow growth phase as they approach maturity (Ngeno, 2011; Gakige, 2015).

This pattern is reflected in their growth curve, which shows fluctuations (low and high points) in growth rates over time. The slow growth rate might be due to low and unbalanced nutrient intake, due to scavenging for feed resources in resource-poor environments (Raphulu and Jansen van Rensburg, 2018). Poor-quality feed limits their ability to achieve optimal body weight compared to chickens raised on formulated diets. Consequently, numerous subsistence farmers crossbreed their chickens with different breeds to enhance their overall body weight (Kanlisi et al., 2024).While crossbreeding improves productivity, it may also dilute some of the desirable traits of village chickens, such as their adaptability to harsh environments and resistance to diseases. However, a contributing factor to the development and anatomy of the internal organs and digestive tract in poultry feed (Auza et al., 2021).

It was evident in the current study that the breed of chicken had an effect on internal organ weights, which are mainly used for food security. In addition, Huang et al. (Huang et al., 2022) showed that the selection of traits such as body weight and feed efficiency affects the size of internal organs at all ages. Internal organ size in chickens is closely associated with body weight. In broilers, which are bred for rapid growth and high protein deposition, internal organ weights may be reduced compared to other chicken types, despite their higher overall body weight (Ramadan et al., 2014). This is attributed to selective breeding that prioritizes muscle growth over organ development. In contrast with the present study, broilers had higher internal organ weight in most organs except for intestinal weight. This could be because the feed is low in the plane of nutrition in resource-poor communities.

Resource-poor communities often rely on low-nutrition feed, which can influence the development of internal organs. The reduced nutritional plane may result in smaller organ sizes compared to chickens raised on nutrient-rich diets. This nutritional limitation could explain why broilers in these settings show reduced intestinal weights despite their higher body weight. In broiler chickens, internal organs tend to develop slower and remain in size compared to other chickens which results in various metabolic disorders (Julian, 2005). Broilers exhibit an accelerated growth rate compared to village chickens, which can lead to metabolic disorders due to the disproportionate development of organs relative to their body size. This rapid growth may compromise the health and functionality of internal organs. However, broilers have an increased growth rate and body weight that is usually also increased, while organ weights may be reduced (Dou et al., 2017). Even though broilers had a higher body weight than village chickens, it is suggested that both could participate in the mainstream value chain as an alternative during feed shortages and high demand.

Village chickens, often used for food security in resource-poor areas, have slower growth rates but more balanced organ development relative to body size (Tshovhote, 2015). Although they weigh less than broilers, their adaptability to low-nutrition environments makes them a viable option for sustainable food systems. Both broilers and village chickens could play complementary roles in the mainstream poultry value chain. Broilers can meet high-demand periods due to their rapid growth, while village chickens offer resilience during feed shortages or in low-resource settings. The interplay between body weight, organ development, and nutrition highlights the challenges and opportunities in poultry production for resource-poor communities. While broilers are efficient for meat production under optimal conditions, village chickens provide a sustainable alternative during feed shortages or economic constraints. Both types of chickens can contribute to food security if integrated thoughtfully into local and national value chains.

Liver weight was higher in broilers than in village chickens. Schmidt et al. (Schmidt et al., 2009) showed that the liver was heavy because it matures early with a longer length. A relationship exists between a chicken’s body weight and liver weight (Nurrahmandani et al., 2022). The weight of the gizzard, a preferred organ for many consumers, can be determined without the need to slaughter the chicken (Butzen et al., 2013). The weight of the gizzard was higher in broilers compared to village chickens, and breed had an effect. Broilers reared in intensive systems with optimized feed regimens develop larger gizzards. For instance, broilers fed 100% kitchen waste (with varied particle sizes) had heavier gizzards than those on a restricted diet (Bughio et al., 2021). Village chickens generally have smaller gizzards due to genetic differences and less controlled diets. Kadaknath and Aseel breeds (village chickens) showed 15%–20% lower gizzard weights compared to commercial broilers (Chickens, 2019).

The present study revealed that growers were lighter than mature chickens, and age was a factor. The results of the study of Osei-Amponsah et al. (Osei-Amponsah et al., 2012) indicated that body weight increases with age, especially during early ages, as does the growth rate, while age differed with breed type, and the environment may also be a factor. The same has been reported about broilers, and their growth rate begins with a slow growth rate that increases with age and goes up to a maximum rate, and then gradually decreases (Iwujia et al., 2022). It was notable in the current study that growers had higher intestinal weight than mature village and broiler chickens. This is in line with Kushch et al. (Kushch et al., 2019), who argued that the intestinal weight was higher in light breeds than heavy breeds.

The present study found that males were heavier than females. This aligns with the existing body of evidence which suggests that males typically have more significant body proportions than females in terms of sexual dimorphism (Ganbold et al., 2019). The variations in traits between males and females cannot be ascribed to a singular source. Multiple factors, including heightened rivalry for food, aggressive behavior exhibited by males, social dominance, disparities in nutritional needs, and the influence of hormones on development and fat accumulation, contribute to these variances (Wallner and Machatschke, 2009). This also agrees with Hassaan at al (Hassaan et al., 2009)., who found that when breeding village chickens, males were heavier compared to females.

The importance of understanding the effect of sex on body weight and internal organ weights of different chicken breeds is to determine their sexual differences in uniform environmental management parameters. These parameters can contribute significantly to providing solutions for resource-poor communities to achieve no poverty and zero hunger. The current study found that sex did not affect the liver weight of chickens. This is in contrast with the results of Tůmová and Chodová (2019), who suggested that there were differences in the liver weight of males and females of broilers. On the other hand, Moura et al.’s (Moura et al., 2016) study showed that the gizzard weight of broilers and layers was higher than that of females. The current study revealed no effect on the weight and internal organs of village and broiler chickens. This agrees with Omojola et al. (Omojola et al., 2004), who found that there were no sex differences in the weight and internal organs of broiler chickens.

The significant effect of the breed × sex × age, breed × sex, and sex × age interactions on body weight could be due to the growth rate of broilers and village chickens being different, males being heavier than females, and finally, growers being lighter compared to mature chickens. It is also hypothesized that the low nutrition plane of village chickens plays a significant factor in the lower body weight because the energy consumed is mainly used for an activity that includes scavenging for both feed and water, thus, body weight may be compromised. The insignificant interaction of breed × sex × age, breed × sex, breed × age, and sex ×age and the internal organ weight parameters except for liver weight in the current study indicated that the effect was the same regardless of breed, sex, and age and the weights tended to be similar for broilers and village chickens who are male and female in their growing or mature stage. The insignificant interaction effects on gizzard, heart, and intestinal weight and length showed no joint effect of breed and sex on these traits, and the two factors acted independently.

This agrees with Fernandes et al. (Fernandes et al., 2013), who found that breed had insignificant effects on carcass weight and giblet weight, except for liver weight. However, the study of Musa et al. (Musa et al., 2006) revealed significant effects on carcass weight and giblets in Anka and Rugao chicken breeds. The significant interaction effect of breed × sex on the body weight of different broiler breeds was also reported (Benyi et al., 2015). The highest coefficient for age in the present study indicated that age had the strongest relationship with the body weight of chickens compared to breed and sex. This could be due to the fact that the body weight of chickens is much different between growers and mature chickens in terms of body size and structure, as growers are still in the process of growing, while mature chickens are more likely to reach their growth process but are going through the fat deposition stage.




5 Conclusion

This study concludes that breed, sex, and age significantly influence the body weight and internal organ weights of chickens reared in resource-poor communities. Among the three breeds evaluated, i.e., broilers, Potchefstroom Koekoek, and non-descriptive indigenous chickens, broilers consistently exhibited higher body weight and internal organ mass compared to village chickens. Potchefstroom Koekoek outperformed non-descriptive breeds in most metrics, indicating its potential as a dual-purpose breed. Village and broiler chickens are superior in different parameters. The study emphasizes the need for further research into the productivity of village chickens and their internal organs, focusing on food security, irrespective of breed, sex, or age. This could enhance the understanding of how to optimize poultry production in these settings. The recommendations of this study are as follows: encourage breeding and management programs that improve both meat and organ yield in village chickens; promote training for rural poultry farmers, especially women (who are primary custodians of village chicken production), on basic poultry nutrition and health; integrate internal organ yield into poultry selection criteria for food security planning in resource-poor communities; support further research into nutrient supplementation and crossbreeding strategies to enhance growth performance without compromising disease resistance and adaptability; focus on improving the productivity of village chickens irrespective of breed, sex, or age due to their adaptability to harsh conditions and their role in food security; finally, study the genetic traits that enhance meat yield and organ quality in village chicken breeds.
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