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ABSTRACT 

Noiler chickens, a hybrid breed developed for dual-purpose production, exhibit unique genetic parameters 

for growth and linear body measurements traits. This study presents estimates of heritability (h²) and genetic 

correlations (rG) for live body weight (LBW) and linear body measurements (body length (BL), shank 

length (SL), wing length (WL), chest girth (CG), wing span (WS), and comb length (CL) in Noiler chicks 

at 4, 8, 12, and 16 weeks of age, derived from a paternal half-sib mating arrangement involving 63 chicks. 

Heritability was calculated as h² = σ²s / (σ²s + σ²w), and genetic correlations as rG = σA1A2 / √(σ²A1 × 

σ²A2). Data obtained in the Completely Randomized Experimental  (CRD) layout were analyzed using 

One- way analysis of variance (ANOVA). Results showed moderate to high h2 for LBW (0.20–0.45), BL 

(0.33–0.45), and CG (0.25–0.45), indicating reasonable potential for genetic selection. On the other hand, 

WS (0.06–0.17) and CL (0.15) exhibited very  low h2, suggesting greater environmental influences on the 

phenotypic values obtained. Furthermore, strong positive correlations of (rG = 0.450/ 0.593) between LBW 

and CG/ WL respectively, observed at mid-growth stages support multi-trait selection for improved carcass 

yield and body conformation. This study provides foundational information that can aid breeding 

programmes to enhance productivity of the Noilerp in tropical environments, particularly in Nigeria. 
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DESCRIPTION OF PROBLEM 

Nigeria’s poultry industry, contributing 22.35% 

to GDP and supporting over 25 million 

livelihoods, is vital for combating malnutrition 

and ensuring food security, with Noiler chickens 

playing a key role (1, 2). Noilers, a dual-purpose 

breed developed by Amo Farm Sieberer Hatchery 

through crossing exotic broilers with Nigerian 

indigenous chickens, combine rapid growth, high 

productivity, and resilience to environmental 

stressors, is available in varied colors (3). Their 

genetic improvement is essential for enhancing 

farmers’ economic returns due to their 

adaptability and market demand (4). Heritability 

(h²) measures the proportion of phenotypic 

variance due to genetic effects, guiding selective 

breeding, while genetic correlations (rG) inform 

multi-trait selection strategies (5). The use of 

Kigelia africana in diets introduces complexity, 

as its phytochemicals (flavonoids, iridoids) may 

influence offspring performances via epigenetic 

mechanisms, enhancing growth and antioxidant 

activity. However, its transgenerational effects on 

heritability and genetic correlations need further 

study (6, 7). This study aimed at estimating h² and 

rG for live body weight and linear body 

measurements in Noiler chicks to optimize 

breeding programs. 

MATERIALS AND METHODS 

Experimental site 

The research was carried out at the local chicken 

section of the Poultry Unit, Department of 

Animal Science Teaching and Research Farm, 

University of Nigeria, Nsukka. Nsukka is situated 

at latitude 06°51'N and longitude 07°24'E (8). 

The area features a rainy season from April to 

October and a dry season from November to 

March, characteristic of its tropical savanna 

climate (9). 

Experimental birds 
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Forty-five (45) Noiler chickens aged twenty-one 

weeks, comprising thirty-six hens and nine cocks, 

were used to reproduce the chicks. In a mating 

arrangement, 12 hens and 3 cocks were randomly 

assigned to three treatment groups (T1: control; 

T2: raw aqueous extract of Kigelia africana; T3: 

boiled aqueous extract of Kigelia africana) and 

were housed and fed differently. 

Feed and feed intake 

Laying hens were fed a commercial feed brand 

(New Hope® layers’ mash) at the same rate 

across the three treatments. Also, chicks were fed 

locally- available commercial feed brands as 

follows; New Hope® chicks’ mash from day-old 

to 5 weeks of age; Vital® growers’ mash (5 to 12 

weeks old), and Vital® finisher mash (12 to 16 

weeks old). Access to feed and water was 

provided ad libitum. 

Test feed ingredients’ (Kigelia africana) 

preparation 

Fresh Kigelia africana (Sausage tree) fruits were 

harvested in the evening from a farm in Obukpa 

town, Nsukka, Enugu State. Fruits together with 

their peels) were sliced and pounded due to their 

hardy nature. T1 (control): Zero Kigelia africana 

extracts; T2: 500g of mashed fruit soaked in 5L 

of water for 24 hours and then sieved, and T3: 

500g of mashed fruit boiled in 5L of water 

(100°C) for 5 minutes, then sieved. Treatments 

T2 and T3, Kigelia africana extracts were 

administered in the ratio of 15ml of Kigelia 

africana extracts to 350ml of drinking water. The 

control group (T1) received an equivalent 

quantity of water without Kigelia africana 

extracts. 

Mating ratio and incubation of hatching eggs 

A natural mating ratio of 1 cock: 4 hens was 

adopted. Eggs were collected daily between 

10:00 AM and 12:00 PM, then held for a 

maximum of 5-7 days at room temperature, and 

incubated weekly at a commercial hatchery. 

Candling was done on day 8 to check fertility. 

Total eggs set for incubation were as collected 

namely: T1 (18), T2 (23), T3 (39). Hatched 

chicks: T1 (15), T2 (16), T3 (32), totaling 63 

chicks. Chicks were marked according to their K. 

africana treatment group and raised separately. 

Charcoal stoves provided heat, and rechargeable 

bulbs provided light for nighttime feeding. 

Management of chicks  
Intensive system of management was adopted for 

the study. The pens were thoroughly cleaned, 

dried and disinfected, with wood shavings evenly 

spread on the floor before the arrival of day-old 

chicks. The chicks were raised for sixteen weeks 

during which, their productive performance was 

recorded. 

Data collection  
The body weights of the Noiler chicks were 

measured weekly with a sensitive scale (Camry 

IS09001 Dial Spring) calibrated to 5kg. Linear 

body measurements viz-a-viz.; body length (BL), 

shank length (SL), wing length (WL), chest girth 

(CG), wing span (WS), and comb length (CL) in 

centimeters were obtained using a measuring tape. 

Statistical analysis 

Data collected were analyzed using one-way 

ANOVA to assess trait differences across weeks. 

Heritability (h²) was estimated using the paternal 

half-sib correlation method:  

h² = σ²s / (σ²s + 

σ²w), ....................................................................

....(1) 

where σ²s is the sire variance component and σ²w 

is the residual variance, derived from variance 

components analysis. Genetic correlations (rG) 

were calculated as  

rG = σA1A2 / √ (σ²A1 × 

σ²A2),............................................................(2)  

where σA1A2 is the additive genetic covariance 

between two traits, and σ²A1 and σ²A2 are their 

respective additive genetic variances. All 

analyses were performed using Restricted 

Maximum Likelihood (REML) procedures in 

SAS version 21. 

RESULTS AND DISCUSSION 

Estimates of heritability (h2)  
The estimates of heritability of live body weights 

and the linear body measurements at different 

ages are presented in Table 1. Heritability 

estimates of the live body weight (LBW) and 

linear body measurements (LBM) in Noiler 

chicks reveal varying genetic control across the 

different growth stages. LBW showed moderate 
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to high heritability (h² = 0.20–0.45), peaking at 

16 weeks (h² = 0.45). This indicates stronger 

genetic influence at maturity, which is ideal for 

selecting heavier birds for meat production (3, 

12). It aligns with the findings of both Bamidele 

et al. (3) (h² = 0.34–0.75) and Egena et al. (12) 

(h² = 0.25–0.50) for Noiler and Nigerian 

indigenous chickens. Body length (BL) exhibited 

moderate to high heritability (h² = 0.33–0.45), 

peaking at 8 weeks (h² = 0.45), supporting 

selection for skeletal size in free-range systems 

(14). Chest girth (CG) showed high heritability 

(h² = 0.25–0.45) at 4 and 12 weeks, emphasizing 

its role in muscle mass and carcass yield (15). 

Wing length (WL) and shank length (SL) had 

moderate heritability (h² = 0.15–0.36), suitable 

for enhancing scavenging ability and leg strength, 

while wing span (WS) and comb length (CL) had 

low heritability (h² = 0.06–0.17 and 0.15), 

indicating environmental influence (6, 12). 

Kigelia africana supplementation in parents may 

influence heritability via transgenerational effects, 

with phytochemicals enhancing LBW and CG (7). 

Noiler’s higher LBW and CG heritability reflects 

hybrid vigor compared to indigenous chickens, 

but WS and CL require environmental 

management (8, 12, 14). 

Table 1. Heritability estimates of growth and linear body measurements traits 

Age/week  Quantitative Traits Heritability (h2) Category 

 

 

 

4 

LBW (g) 0.25 Moderate heritability 

BL (cm) 0.33 Moderate heritability 

SL (cm) 0.15 Low to moderate heritability 

WL (cm) 0.36 Moderate heritability 

CG (cm) 0.45 Moderate to high heritability 

WS (cm) 0.12 Low heritability 

CL (cm) 0.15 Low to moderate heritability 

 

 

 

8 

LBW (g) 0.20 Low to moderate heritability 

BL (cm) 0.45 Moderate to high heritability 

SL (cm) 0.20 Low to moderate heritability 

WL (cm) 0.15 Low heritability 

CG (cm) 0.25 Moderate heritability 

WS (cm) 0.06 Low heritability 

CL (cm) 0.15 Low to moderate heritability 

 

 

 

12 

LBW (g) 0.25 Moderate heritability 

BL (cm) 0.40 Moderate heritability 

SL (cm) 0.33 Moderate heritability 

WL (cm) 0.35 Moderate heritability 

CG (cm) 0.44 Moderate to high heritability 

WS (cm) 0.17 Low to moderate heritability 

CL (cm) 0.15 Low to moderate heritability 

 

 

 

16 

LBW (g) 0.45 Moderate to high heritability 

BL (cm) 0.43 Moderate to high heritability 

SL (cm) 0.23 Moderate heritability 

WL (cm) 0.26 Moderate heritability 

CG (cm) 0.34 Moderate heritability 

WS (cm) 0.14 Low to moderate heritability 

CL (cm) 0.15 Low to moderate heritability 
BW = Body Weight, BL = Body Length, SL = Shank Length, WL = Wing Length, CG = Chest Girth, WS = Wing Span and CL= 

comb length 
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Estimates of genetic correlation (rG) 
The estimates of genetic correlations obtained 

between the live body weight (LBW) of the 

Noiler chicks at different ages and the various 

linear body measurements (LBMs) were as 

shown in Table 2. Genetic correlations, rG of live 

body weight (LBW) with chest girth (CG) and 

wing length (WL) range from 0.450–0.593 and  = 

0.403–0.467 (P < 0.01) across the 16 weeks of the 

study respectively.  This indicates the possibility 

of multiple traits selection for CG and WL to 

enhance body weight at market age (16). Yahaya 

et al. (16) reported similar genetic correlations 

(rG = 0.45–0.65) for Noiler chickens. Secondly, 

LBW versus BL) genetic correlation estimate 

gradually increased from a weak association 

value (rG = 0.212) at 8 weeks to stronger value 

(rG = 0.475, P < 0.01) at 16 weeks, indicating BL 

as a secondary selection trait (14).  On the other 

hand, shank length (SL) had negative/ weak 

associations with LBW (rG = -0.162 to 0.395), 

limiting its use for growth selection (12). Also, at 

16 weeks of age, linear body measurement traits 

showed strong measurement genetic correlations 

among each other. For example, BL-SL: rG = 

0.853, BL-CG: rG = 0.750, P < 0.01), supporting 

balanced conformation. Interestingly, Kigelia 

africana supplementation may have enhanced 

these correlation estimates via epigenetic effects 

(7). Noiler’s stronger LBW-CG correlations 

reflect broiler ancestry, while weaker SL 

correlations require targeted breeding (12, 13). 

Selecting for CG improves meat yield, WL aids 

scavenging adaptability, and SL needs 

environmental interventions like calcium 

supplementation (4, 5). 

 

Table 2. Genetic correlation estimates    
 

WEEK 4 

 LBW BL SL CG WL 

LBW 

BL 

SL 

CG 

WL 

1 .360* 

1 

-.114 

.325* 

1 

-.050 

.032 

.128 

1 

.332* 

.400* 

.343* 

.013 

1 

WEEK 8 

 LBW BL SL CG WL 

LBW 

BL 

SL 

CG 

WL 

1 .212 

1 

.139 

.423* 

1 

.450** 

.378* 

.228 

1 

.467** 

.588** 

.592** 

.521** 

1 

WEEK 12 

 LBW BL SL CG WL 

LBW 

BL 

SL 

CG 

WL 

1 .456** 

1 

-.162 

.005 

1 

.593** 

.565** 

-.021 

1 

.403* 

.597** 

-.108 

.199 

1 

WEEK 16 

 LBW BL SL CG WL 

LBW 

BL 

SL 

CG 

WL 

1 .475** 

1 

.395* 

.853** 

1 

.327 

.750** 

.776** 

1 

.385* 

.783** 

.739** 

.586** 

1 
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**: Correlation is significant at 0.01 probability level, *: correlation is significant at 0.05 probability level; BW: Body weight; WL: 

Wing length; CG: Chest girth; SL: Shank length; BL: Body length. 

 

CONCLUSION AND APPLICATION 

This study provides valuable genetic parameters 

for Noiler chicks, supporting their potential in 

breeding programs to enhance growth and carcass 

yield in Nigeria’s poultry industry. High 

heritability estimates of most traits considered 

obtained between the ages of 12 and 16 weeks of 

age signalled that genetic Improvement of these 

traits by selection signalled at these ages will 

yield more rapid genetic progress and vice versa. 

Additionally, the highest estimate of genetic 

correlation highest was obtained between LBW 

and CG at the 12th week of age, which probably 

serves as confirmation that multiple trait selection 

of LBW, CG, BL and WL will yield the most 

positive response. 
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