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			ABSTRACT

		

		
			Body weight (BW) at maturity is an essential trait in poultry farming as it determines the price of the chickens in most formal markets. However, the chicken growth rate is more critical as a performance-monitoring tool for farmers. Nonetheless, it is difficult to predict these two traits while chickens are still young without expensive means. Therefore, this study sought to identify traits from among the linear body measurements (LBM) that can be used to predict both the growth rate and final BW while chickens are still young. The study was conducted in Chongwe District of Zambia using one hundred and thirty-two (132) 8-weeks old Sasso T431 cockerels. The cockerels were managed using small-scale farmer free-range management system. The study found an overall growth rate of 18.10g/day and chickens reached a final BW of 2312.61 g at the end of the 12 weeks. Correlation analysis found that all LBM were positively correlated with the growth rate and final BW except the SC, which was negatively correlated, suggesting that selection for any LBM with a positive correlation in week eight would increase body weight and growth rate. Path analysis identified corpus length to have the highest direct influence on growth rate and BW. The Keel Length was identified to have the greatest indirect influence on growth rate and mature body weights. Therefore, farmers can use corpus length at 8 weeks to select chickens that will be expected to grow bigger and faster.
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			INTRODUCTION

			Body weight (BW) at maturity is a trait of economic importance in poultry production (Tyasi et al., 2017). This is because, in most formal markets, chickens are priced according to their body weights (Norris et al., 2015). However, the growth rate of livestock remains the most crucial trait in monitoring the growth performance of any livestock business (Bazeley et al., 2016). The faster the chickens grow, the lesser the production costs as they spend fewer days in the production unit. Breeders breeding for meat in chickens select parents for the next generation to improve the growth rate and the market weight. However, there are limited ways to predict growth rate and market weight while chickens are still young. One of the methods breeders can use is identifying some phenotypic traits that they can use as indicators to predict growth performance (Kumar et al., 2018).

			Previous studies have sought to correlate livestock’s linear body measurements (LBM) with some traits of economic importance. These LBM have been associated with mature BW of indigenous free-range chickens (Liswaniso et al., 2020), African non-descript indigenous goats (Mathapo et al., 2022), and heifers weight (Turini et al., 2021). Earlier studies employed linear regression and correlation methods to relate LBM to traits of economic importance. One such study is that of Ajayi et al. (2008), which sought to use LMB to estimate the body weight of broilers. 

			However, Yakubu (2010) reported that correlation analysis between LBM may not account for the relationships in all dimensions and, as such, may be insufficient in assessing the causal effects relationship between variables of biological relations. Certain traits such as milk yield in cattle are affected directly during selection and breeding, while some are indirectly influenced (Keskin et al., 2005). Path coefficient and path analysis could help address this inadequacy. It is reported that path analysis computes both the direct and indirect effects on dependent variables via independent variables (Temoso et al., 2017). Path analysis has been used to evaluate how breast weights relate to broiler chickens body composition and production traits (Lorentz et al., 2011).

			Despite so many works in predicting traits of economic significance, there is limited literature on estimating the growth rate and final BW of Sasso chickens from LBM taken in the early stages of life. Therefore, there is a need to find a way to predict chickens’ growth rate and market weight before they reach maturity. This would help in planning and decision-making that aid in the selection of chickens. Thus, this study aims to achieve three objectives: (i) to determine the relationship between LBM at week 8 and the growth rate until market weight; (ii) to determine the relationship between the final BW of Sasso chickens and the LBM on week 8; and (iii) to use path analysis to identify the specific LBM of the young chickens (at week 8) which directly and indirectly influences growth rate and the final BW. The findings of this study might be helpful to aid Sasso chicken farmers and breeders in selecting chickens for improved market weight and growth rate.

			MATERIALS AND METHODS

			Experimental animals and management

			The study was conducted at Tutu animal genetics research farm in Chongwe District of Zambia. Chongwe district is situated east of Zambia’s capital, Lusaka (Chikalipah, 2020). 

			This study used 132 male Sasso T431 chickens purchased as day-old chicks from a commercial hatchery in Lusaka, Zambia. The chicks underwent brooding following all routine or breeder’s management guidelines, including feeding, watering, and vaccinations. While in the brooding phase, the chicks had free access to a commercial starter diet for six weeks, after which the chicks were released and reared on a free-range management system to simulate small-scale farming conditions. The cockerels scavenged for their feed in a free-range management style with minimal maize bran supplementation. Watering points were set up for their drinking water. The chickens were provided with basic night shelter.

			Traits measured

			After a week (7th week) of acclimatizing to the free-range setup, at the beginning of week 8, LBMs were taken from individually identified cocks using a procedure stipulated in the FAO (2012) guide and as used in other research (Liswaniso et al., 2020). The linear body measurements taken included the corpus length (CL), corpus circumference (CC), thigh length (TL), thigh circumference (TC), shank circumference (SC), shank length (SL), keel length (KL), and body length (BL). The LBM were taken using a tailor’s tape in centimeters only at the beginning of week 8. The initial body weight was taken on the same day as the LBM, while the final weight was taken on the last day of week 20. All weights were taken using a digital scale. The final weight divided by the number of days was taken as the growth rate (weight gain/days).

			Statistical analysis

			MINITAB V18 was used to calculate the mean’s descriptive statistics and standard error. The same software tabulated the Pearson correlation coefficients between the LBM, final BW, and growth rate. The path coefficients were taken as the standardized partial regression coefficients (beta weights). This was to check for direct contrast of values to echo the relative prominence of independent variables in elucidating the variation of the dependent variable.

			The path coefficient from a descriptive variable (X) to a response variable (Y) is as defined by (Mendes et al., 2005):

			Pyxi=bixi/sy SxiSy

			Where, Pyxi denotes the path coefficient from Xi to Y (i =CL, CC, TL, TC, SC, SL, KL, and BL), bi designates the partial regression.

			RESULTS

			Table I shows the descriptive statistics of the initial BW, final BW, Growth rate, and LBM (CL, CC, TL, TC, SC, SL, KL, BL). The chickens used in this study had an initial mean weight of 1206.96 g and a final weight of 2312.61 g. These chickens displayed an average growth rate of 18.10 g/day over ten weeks.

			Table II shows Pearson’s correlation coefficients of LBM with both growth rate (GR) and final BW. All LBM were positively correlated with growth rate except for SC (r= -0.022). However, only CL, BL, and TL had significant (P<0.05) correlations with the GR. The final BW had a positive correlation with all LBM, although only 6 LBM (CL, CC, TL, TC, SC, and BL) had a significant (P <0.05) correlation. The positive correlation between the LBM and the BW and the GR suggests that if the selection is done for any of these LBM, it will result in a corresponding increase in both the BW and GR.

			Path analysis was exploited to check which LBM had direct and indirect effects on the growth rate, and the results are shown in Table III. Path analysis only recognized 3 LBMs (CL, SC, and BL) as having a significant (P<0.05) direct influence on the growth rate of Sasso chickens. Path analysis further revealed that CL had the highest direct effect on the growth rate while KL had the highest indirect impact on the GR acting through the CL.

			Path analysis was used to determine the direct and indirect effects of these LBM on the final body weight of chickens, as shown in Table IV. Only 4 LBM (CL, TC, SC, and KL) significantly (P<0.05) and directly affected the final body weight. Path analysis further recognized CL to have the highest direct effect on the final body weight. KL was identified to have the highest indirect effect acting via CL.

			Table I. Descriptive statistics of growth rate and LBM of Sasso chickens on free-range.

			
				
					
					
				
				
					
							
							Variable

						
							
							Mean ± SE

						
					

					
							
							Initial weight (g)

						
							
							1206.96 ± 13.92

						
					

					
							
							CL (cm)

						
							
							16.83 ± 0.13

						
					

					
							
							CC (cm)

						
							
							24.66 ± 0.11

						
					

					
							
							TL (cm)

						
							
							10.49 ± 0.08

						
					

					
							
							TC (cm)

						
							
							9.38 ± 0.15

						
					

					
							
							SC (cm)

						
							
							3.90 ± 0.03

						
					

					
							
							SL (cm)

						
							
							8.45 ± 0.05

						
					

					
							
							KL (cm)

						
							
							8.74 ± 0.07

						
					

					
							
							BL (cm)

						
							
							33.54 ± 0.17

						
					

					
							
							Final weight (g)

						
							
							2312.61 ± 34.59

						
					

					
							
							Overall growth rate (g/day)

						
							
							18.10 ± 0.75

						
					

				
			

			BW, body weight; CL, corpus length; CC, chest circumference, TL, thigh length; TC, thigh circumference; SC, shank circumference; SL, shank length; KL, keel length; BL, body length, SE, standard error.

			Table II. Pearson correlation matrix.

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							
							CL

						
							
							CC

						
							
							TL

						
							
							TC

						
							
							SC

						
							
							SL

						
							
							KL

						
							
							BL

						
					

					
							
							CC

						
							
							0.416**

						
							
							
							
							
							
							
							
					

					
							
							TL

						
							
							0.204

						
							
							0.181

						
							
							
							
							
							
							
					

					
							
							TC

						
							
							-0.024

						
							
							-0.077

						
							
							-0.098

						
							
							
							
							
							
					

					
							
							SC

						
							
							0.281**

						
							
							0.584**

						
							
							-0.061

						
							
							0.112

						
							
							
							
							
					

					
							
							SL

						
							
							0.217*

						
							
							0.382**

						
							
							0.405**

						
							
							0.163

						
							
							0.301**

						
							
							
							
					

					
							
							KL

						
							
							0.370**

						
							
							0.378**

						
							
							0.311**

						
							
							0.011

						
							
							0.392**

						
							
							0.409**

						
							
							
					

					
							
							BL

						
							
							0.054

						
							
							0.559**

						
							
							0.400**

						
							
							-0.111

						
							
							0.289**

						
							
							0.129

						
							
							0.066

						
							
					

					
							
							Final weight

						
							
							0.537**

						
							
							0.546**

						
							
							0.250*

						
							
							0.240*

						
							
							0.222*

						
							
							0.2

						
							
							0.175

						
							
							0.219*

						
					

					
							
							Growth rate

						
							
							0.307**

						
							
							0.16

						
							
							0.207*

						
							
							0.11

						
							
							-0.022

						
							
							0.054

						
							
							0.155

						
							
							0.205*

						
					

				
			

			**- P<0.01, * P<0.05 level. For abbreviations, see Table I.

			Table III. Path analysis of LBM and Growth rate of chickens.

			
				
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Traits

						
							
							Correlation with GR

						
							
							Direct 

							effects

						
							
							In direct effects

						
					

					
							
							CL

						
							
							CC

						
							
							TL

						
							
							TC

						
							
							SC

						
							
							SL

						
							
							KL

						
							
							BL

						
					

					
							
							CL

						
							
							0.307**

						
							
							0.325**

						
							
							
							0.003

						
							
							0.006

						
							
							-0.005

						
							
							-0.068

						
							
							-0.016

						
							
							0.048

						
							
							0.014

						
					

					
							
							CC

						
							
							0.16 ns

						
							
							0.008ns

						
							
							0.135

						
							
							
							0.005

						
							
							-0.015

						
							
							-0.141

						
							
							-0.029

						
							
							0.049

						
							
							0.147

						
					

					
							
							TL

						
							
							0.207*

						
							
							0.028 ns

						
							
							0.066

						
							
							0.001

						
							
							
							-0.018

						
							
							0.015

						
							
							-0.031

						
							
							0.040

						
							
							0.105

						
					

					
							
							TC

						
							
							0.11 ns

						
							
							0.188 ns

						
							
							-0.008

						
							
							-0.001

						
							
							-0.003

						
							
							
							-0.027

						
							
							-0.012

						
							
							0.001

						
							
							-0.029

						
					

					
							
							SC

						
							
							-0.022 ns

						
							
							-0.241*

						
							
							0.091

						
							
							0.005

						
							
							-0.002

						
							
							0.021

						
							
							
							-0.023

						
							
							0.051

						
							
							0.076

						
					

					
							
							SL

						
							
							0.054 ns

						
							
							-0.076 ns

						
							
							0.070

						
							
							0.003

						
							
							0.011

						
							
							0.031

						
							
							-0.073

						
							
							
							0.053

						
							
							0.034

						
					

					
							
							KL

						
							
							0.155 ns

						
							
							0.129 ns

						
							
							0.120

						
							
							0.003

						
							
							0.009

						
							
							0.002

						
							
							-0.095

						
							
							-0.031

						
							
							
							0.017

						
					

					
							
							BL

						
							
							0.205 ns

						
							
							0.264*

						
							
							0.018

						
							
							0.005

						
							
							0.011

						
							
							-0.021

						
							
							-0.070

						
							
							-0.010

						
							
							0.009

						
							
					

				
			

			* P<0.05 level, ns, non significant. For abbreviations, see Table I.

			Table IV. Path analysis of LBM and final body weight of chickens.

			
				
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Traits

						
							
							Correlation with body weight

						
							
							Direct effects

						
							
							Indirect effects

						
					

					
							
							CL

						
							
							CC

						
							
							TL

						
							
							TC

						
							
							SC

						
							
							SL

						
							
							KL

						
							
							BL

						
					

					
							
							CL

						
							
							0.537**

						
							
							0.327*

						
							
							
							0.073

						
							
							0.013

						
							
							-0.006

						
							
							-0.075

						
							
							0.008

						
							
							-0.078

						
							
							-0.005

						
					

					
							
							CC

						
							
							0.546**

						
							
							0.177 ns

						
							
							0.052

						
							
							
							0.011

						
							
							-0.019

						
							
							-0.155

						
							
							0.013

						
							
							-0.079

						
							
							-0.048

						
					

					
							
							TL

						
							
							0.250*

						
							
							0.062 ns

						
							
							0.067

						
							
							0.032

						
							
							
							-0.024

						
							
							0.016

						
							
							0.014

						
							
							-0.065

						
							
							-0.035

						
					

					
							
							TC

						
							
							0.240*

						
							
							0.247*

						
							
							-0.008

						
							
							-0.014

						
							
							-0.006

						
							
							
							-0.030

						
							
							0.006

						
							
							-0.002

						
							
							0.010

						
					

					
							
							SC

						
							
							0.222*

						
							
							-0.266*

						
							
							0.071

						
							
							0.103

						
							
							-0.004

						
							
							0.028

						
							
							
							0.011

						
							
							-0.082

						
							
							-0.025

						
					

					
							
							SL

						
							
							0.200 ns

						
							
							0.035 ns

						
							
							0.071

						
							
							0.067

						
							
							0.025

						
							
							0.040

						
							
							-0.080

						
							
							
							-0.086

						
							
							-0.011

						
					

					
							
							KL

						
							
							0.175 ns

						
							
							-0.21*

						
							
							0.121

						
							
							0.067

						
							
							0.019

						
							
							0.003

						
							
							-0.104

						
							
							0.014

						
							
							
							-0.006

						
					

					
							
							BL

						
							
							0.219*

						
							
							-0.087 ns

						
							
							0.018

						
							
							0.099

						
							
							0.025

						
							
							-0.027

						
							
							-0.077

						
							
							0.005

						
							
							-0.014

						
							
							 

						
					

				
			

			* P<0.05 level, ns, non significant. For abbreviations, see Table I.

			DISCUSSION

			The relationship between BW and LBM has been reported adequately, and many models to predict BW from LBM of chickens have been published (Tadele, 2019; Negash, 2021). This method is cheap and helpful, especially in places where weighing scales are hard to find due to costs or lack of technical know-how in cases of breakdowns. However, most studies focused on the relationship between LBM at maturity and the final body weight. There is limited information on the use of LBM to predict future performances. 

			This study sought to identify which LBM can be used to predict Sasso chickens’ final BW and growth rate before they reach market weight. This study identified traits that farmers and breeders can use as early as the 8th week of age to select Sasso chickens that grow bigger and faster. This study chose path analysis for its ability to handle multicollinearity challenges that mere regression normally would not do.

			Body weight is vital for its monetary translation at the time of sale, while the growth rate is a good monitoring tool for producers. The chickens in this study had an initial weight at week 8 of 1206.96±13.92 g and a final weight of 2312.61 g at week 20 giving an average growth of 18.10/day. A study by Singh et al. (2019) found that the indigenous Uttara chickens weighed 471.75 ± 10.79 g and 1465.93 ± 21.35 g in the 8th week and 20th week, respectively. The average growth rate of 18.10g/day recorded in this study was higher than the 8.8g/day, and 11.5 g/day recorded for Gassay and Mecha chickens, respectively (Egena and Kolawole, 2014). Moreover, by week 26, Sasso chickens can weigh up to 2776.00 g (Sanka et al., 2020) and would be ready for sale. The variations in growth performance between Sasso and the other chickens may be due to differences in breed, management, and environmental conditions used in the studies. However, the average body weight and growth rate of chickens varies with generations (Patel et al., 2020).

			Correlation analysis revealed that only CL, TL, and BL correlated significantly (P <0.05) with the growth rate. This study also established a significant (P <0.05) correlation between final body weight and CL, CC, TL, TC, SC, and BL. Other studies have also found a positive relationship between LBM and BW in different breeds of chickens (Lattif, 2019; Negash, 2021; Liswaniso et al., 2023). The positive correlation between the LBM taken at 8 weeks with both the final body weight and growth rate suggests that if a selection is done for any of these LBM at week 8, it will result in a corresponding increase in growth rate and mature BW.

			This study further employed path analysis to appreciate the direct and indirect relationships between LBM taken at week 8 and the final BW and the growth rate. This study revealed that CL had the highest direct effect on both mature weight and growth rate. A similar study on Zambian indigenous free-range chickens also found that CL had the highest direct impact on body weight (Liswaniso et al., 2020). In contrast to current findings, Bila et al. (2021) found the shank circumference to have the highest direct effect on the weight of Ross 308 male broiler chickens. While the results of this study are comparable to other studies, most studies related the final body with LBM taken at maturity. According to Magala et al. (2012), Nakkazi et al. (2015), and Sanka et al. (2020), the growth rate of chicks is influenced by many factors, including the production system, genotype, stocking density, nutrition, age, and sex. 

			CONCLUSION

			This study established that the corpus length significantly influenced the growth rate and final body weight. This study also identified the keel length as having the most substantial indirect influence on the growth rate and final body weight. Therefore, small-scale farmers and breeders can select cockerels that have the potential to grow bigger and faster in free-range management systems by selecting those with higher corpus lengths just after the brooding stage.
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ABSTRACT

Body weight (BW) at maturity is an essential trait in poultry farming as it determines the price of the chickens
in most formal markets. However, the chicken growth rate is more critical as a performance-monitoring
tool for farmers. Nonetheless, it is difficult to predict these two traits while chickens are still young without
expensive means. Therefore, this study sought to identify traits from among the linear body measurements
(LBM) that can be used to predict both the growth rate and final BW while chickens are still young. The study
was conducted in Chongwe District of Zambia using one hundred and thirty-two (132) 8-weeks old Sasso
T431 cockerels. The cockerels were managed using small-scale farmer free-range management system. The
study found an overall growth rate of 18.10g/day and chickens reached a final BW of 2312.61 g at the end
of the 12 weeks. Correlation analysis found that all LBM were positively correlated with the growth rate
and final BW except the SC, which was negatively correlated, suggesting that selection for any LBM with a
positive correlation in week eight would increase body weight and growth rate. Path analysis identified corpus
length to have the highest direct influence on growth rate and BW. The Keel Length was identified to have the
greatest indirect influence on growth rate and mature body weights. Therefore, farmers can use corpus length
at 8 weeks to select chickens that will be expected to grow bigger and faster.
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INTRODUCTION

Body weight (BW) at maturity is a trait of economic
importance in poultry production (Tyasi et al., 2017).
This is because, in most formal markets, chickens are
priced according to their body weights (Norris et al.,
2015). However, the growth rate of livestock remains the
most crucial trait in monitoring the growth performance of
any livestock business (Bazeley et al., 2016). The faster
the chickens grow, the lesser the production costs as they
spend fewer days in the production unit. Breeders breeding
for meat in chickens select parents for the next generation to
improve the growth rate and the market weight. However,
there are limited ways to predict growth rate and market
weight while chickens are still young. One of the methods
breeders can use is identifying some phenotypic traits that
they can use as indicators to predict growth performance

(Kumar et al., 2018).

Previous studies have sought to correlate livestock’s
linear body measurements (LBM) with some traits of
economicimportance. These LBM havebeenassociated with
mature BW of indigenous free-range chickens (Liswaniso et
al., 2020), African non-descript indigenous goats (Mathapo
et al., 2022), and heifers weight (Turini ef al., 2021).
Earlier studies employed linear regression and correlation
methods to relate LBM to traits of economic importance.
One such study is that of Ajayi ef al. (2008), which sought
to use LMB to estimate the body weight of broilers.

However, Yakubu (2010) reported that correlation
analysis between LBM may notaccount for the relationships
in all dimensions and, as such, may be insufficient in
assessing the causal effects relationship between variables
of biological relations. Certain traits such as milk yield in
cattle are affected directly during selection and breeding,





OEBPS/image/BY_CC.png





