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ABSTRACT: The selection of broiler strains with optimal growth performance and health parameters is critical for efficient 
poultry production. This study investigated the influence of strain on chick quality and maternally derived antibodies 
(MDAs) in different strains of broiler chickens at 3 days of age. The research was conducted at the Poultry Unit of the 
Teaching and Research Farm, Ekiti State University, Nigeria. Three strains of broiler chickens including Arbor Acres, 
Cobb-500, and Ross 308 were evaluated for qualitative and quantitative traits. The results showed that the frequency 
distributions of qualitative parameters were similar (p>0.05) among the strains, while significant differences (p<0.05) were 
observed in quantitative parameters such as body weight, net weight, and body length. The mean antibody titers for 
Infectious Bursa Disease Virus (IBDV), Newcastle Disease Virus (NDV), and Avian Retrovirus (ARV) were similar (p>0.05) 
among the strains. In conclusion, Cobb 500 and Arbor Acres can be considered superior to Ross 308 in this study, but 
the specific strain that performs best depends on the specific parameter being considered. 
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INTRODUCTION 
 
The initial three days post-hatch are critical for broiler 
chicken development, encompassing rapid growth, organ 
maturation, and increased susceptibility to infectious 
diseases. This period significantly influences the long-term 
health, productivity, and economic value of broiler 
production. Visual appraisal of three-day-old chicks 
provides essential insights into their health and vigour 
through qualitative traits such as navel quality, crop fill, and 
hydration status, which are directly linked to reduced 
infection risk, sufficient nutrient uptake, and optimal 
physiological function (Gomes et al., 2009). Quantitative 
traits like chick weight, yolk-free weight, yolk sac residue, 
and chick length offer measurable indicators of vitality and 
future performance, correlating with post-hatch growth, 
nutrient utilization,  and  skeletal  development  (Pan et al.,  
2022). 

Early post-hatch nutrition has been shown to 
significantly influence the performance and muscle  growth 

of broiler chickens. Providing feed and water access in the 
hatcher can lead to higher final body weights and greater 
breast muscle development (Gaweł et al., 2022). Delayed 
access to feed early post-hatch can negatively affect the 
development and maturation of the gastrointestinal tract 
microbiota, which is crucial for nutrient absorption and 
overall health (Proszkowiec-Weglarz et al., 2022). 
Additionally, incubation conditions, such as temperature, 
humidity, and ventilation, play a vital role in embryo deve-
lopment and post-hatch performance (Tona et al., 2022). 

Maternally derived antibodies (MDAs) play a  pivotal role 
during this phase, offering critical immune protection 
against prevalent poultry diseases. The efficiency of MDA 
transfer from breeder hens to their offspring is influenced 
by genetic, nutritional, and management factors (Liu et al., 
2023). Studies have shown that MDAs against pathogens 
such as Newcastle Disease Virus (NDV), Infectious Bursa 
Disease Virus (IBDV), and Avian Reovirus  (ARV)  are  vital  

https://integrityresjournals.org/journal/JASVM
http://creativecommons.org/licenses/by/4.0/


 

74        J. Anim. Sci. Vet. Med. 
 
 
 
for reducing early-life disease susceptibility in broiler 
chickens (Pan et al., 2022; Haems et al., 2024). Research 
indicates that maternal antibodies passively transferred 
across the placenta and into breast milk are critical for 
protection against infectious diseases and immune 
development during the first year of life (Langel et al., 
2020). The transfer of maternal antibodies across the 
placenta during pregnancy can continue to protect the 
neonate for several months after birth while the neonatal 
adaptive immune system develops (Coler et al., 2024). 
Despite this, there is a lack of comprehensive research 
comparing the efficiency of MDA transfer across different 
broiler strains, a factor that could have significant 
implications for breeding programs and farm management 
practices. 

The research gap lies in the limited understanding of 
how strain differences influence chick quality and the 
efficiency of MDA transfer. While previous studies have 
explored individual parameters such as growth traits or 
antibody titers, there is scant information on their 
combined impact across different broiler strains. 
Addressing this gap is crucial for optimizing strain 
selection to enhance early chick health, productivity, and 
immunity. 

This study, therefore, aims to evaluate the influence of 
broiler strain on chick quality and the transfer efficiency of 
maternal antibodies at 3 days of age, contributing valuable 
insights for poultry breeders and farmers to improve broiler 
production outcomes. 
 
 
MATERIALS AND METHODS 
 
The experiment was conducted in the Poultry Unit of the 
Teaching and Research Farm, Faculty of Agricultural 
Sciences, Ekiti State University, Ado-Ekiti, Ekiti State, 
Nigeria. Three-day-old Chicks were evaluated using 
specified quality standards (Nekouei et al., 2022). Thirty 
chicks from each of the three Strains (Arbor Acres, Cobb-
500 and Ross 308) were selected and examined for both 
qualitative and quantitative properties. 

Qualitative traits were assessed through visual appraisal 
by an experienced veterinarian, including navel quality 
(noted as abnormal or normal), crop fill (reported as yes if 
the crop was round, soft, and full, otherwise no), and 
dehydration (graded as yes or no based on the feet’s 
veins) and feather colour  assessment. Qualitative  charac-  
teristics, such as chick weight and yolk-free weight, were 
measured using a digital weighing scale (Willemsen et al., 
2008), while chick length (measured from the beak tip to 
the third toe implantation) was measured using a digital 
calliper. These measurements, including yolk sac residue, 
provide precise measures of vitality, with chick weight 
influencing future growth and productivity, yolk-free weight 
indicating nutrient reserves, yolk sac residue reflecting 
nutrient utilization, and chick length correlating with 
skeletal growth (Pan et al., 2022).  

 
 
 
 
Following visual assessments, blood samples were 
obtained from the chicks via heart puncture. The sera were 
separated and stored at -20°C for laboratory analysis. 
Commercially available enzyme-linked immunosorbent 
assay (ELISA) test kits (ID Screen® 310 rue Louis 
Pasteur, 34790 Grabels, France) were used to measure 
the levels of maternally derived antibodies (MDA) against 
Newcastle Disease Virus (NDV), Infectious Bursa Disease 
Virus (IBDV), and Avian Reovirus (ARV) in the frozen sera 
within a week of sample collection. 

The data collected were analyzed using SPSS version 
11. Prior to analysis, normality tests were conducted to 
ensure that the data met the assumptions of parametric 
analysis. A one-way analysis of variance (ANOVA) was 
employed to compare the mean values across the three 
strains. A post-hoc test was conducted to determine 
significant differences between means. Statistical 
significance was considered at p<0.05. 
 
 
RESULTS  
 
The frequency distribution of qualitative and 
quantitative traits for 3-day-old chicks (DOCs) in the 
three strains of broiler chickens 
 
The frequency distributions of qualitative traits for the 90 
studied 3-day-old chicks (DOCs) according to strain are 
presented in Figures 1-5. The visual appraisal score, as 
shown in Figure 1, revealed that all birds examined across 
the three strains had a 100% good visual scoring for 
overall health and vigour. The feather colour in Figure 2 
showed that the feather colour was 100% deep yellow in 
Arbor Acres and 100% white in Cobb-500 and Ross 308. 
The navel quality score in Figure 3 showed variation 
among the strains, with 80% in Arbor Acres, 100% in Cobb 
500, and 100% in Ross 308. The dehydration score in 
Figure 4 also showed strain differences, with 40% in Arbor 
Acres, 20% in Cobb 500, and 20% in Ross 308. 
Furthermore, the crop fill score, as displayed in Figure 5, 
was 80% across the three strains. Additionally, no physical 
abnormalities, including beak deformities, leg deformities, 
or visible injuries, were observed in any of the 90 chicks 
examined across the three strains. 

The results of the ANOVA for quantitative traits, 
including body weight, yolk sac residue, net weight, and 
body length, are presented in Figures 6-9. Figure 6 
displays the body weights of the three strains of broiler 
chickens. A comparison of the means revealed that Arbor 
Acres and Cobb 500 had statistically similar body weights 
(p>0.05). However, these values were significantly higher 
(p<0.05) than those recorded in Ross 308.  

The yolk sac residue is displayed in Figure 7. The values 
did not differ statistically (p>0.05) among the three strains.  

Figure   8    shows    the    net   weight,   indicating   similar 
statistical values (p>0.05) between Arbor Acres and Cobb 
500, which were statistically higher (p<0.05) than the value 
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Figure 1. Frequency of visual scores of the different broiler strains. 
 
 
 

 
 
Figure 2. Frequency of feather colour of the different broiler strains. 

 
 
 

 
 

Figure 3. Frequency of navel quality of the different broiler strains. 

 

Figure 1. Frequency of visual scores of the different broiler strains. 

 

Figure 3. Frequency of feather colour of the different broiler strains. 

 

Figure 4. Frequency of naval quality of the different broiler strains. 
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Figure 4. Frequency of dehydration of the different broiler strains. 
 
 
 

 
 

Figure 5. Frequency of crop filled of the different broiler strains. 
 
 
 

obtained in Ross 308.  
In contrast, the body length displayed in Figure 9 varied 

statistically (p<0.05) between Arbor Acres and Cobb 500, 
with Arbor Acres having a longer body length. Interes-
tingly, no statistically significant differences (p>0.05) in 
body length were found between Arbor Acres and Ross 
308 or between Cobb 500 and Ross 308 broiler strains. 
The ELISA titers of the broiler strains are illustrated in 
Figures 10 to 12. The mean antibody  titers  (OD)  for  IBDV 
are shown in Figure 10, those for NDV are found in Figure 
11, and ARV titers are shown in Figure 12. The values 
obtained in the three titers were statistically similar 
(p>0.05) among the broiler chicken strains. The strain-
level ELISA titers for IBDV were below 3000 OD. 

DISCUSSION 
 
A study examining 3-day-old chicks from strains of broiler 
including: Arbor Acres, Cobb-500, and Ross 308 broiler 
strains investigated qualitative and quantitative traits, 
revealing excellent health across all strains, with a 100% 
absence of physical abnormalities, meeting commercial 
broiler   production    standards   (Decuypere  et   al.,  2007; 
NCC, 2020; Tabler et al., 2004). The high visual scores of 
physical abnormalities indicate exceptional quality, 
potentially leading to enhanced growth rates, improved 
health, and increased productivity (Galmarini et al., 2024; 
Tarro et al., 2020). 

The  observed  variations  in  feather  colour  support  the      

 

Figure 5. Frequency of dehydration of the different broiler strains. 

 

Figure 6. Frequency of crop filled of the different broiler strains. 
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Figure 6. Body weight at day old of the different broiler strains. The capped vertical 
lines on the bars are the standard error of the mean. Bars with different letters 
differed significantly at a 5% level of probability by the Tukey test. 

 
 
 

 
 

Figure 7. Yolk sac residue of the different broiler strains. The capped vertical 
lines on the bars are the standard error of the mean. Bars with different letters 
differed significantly at a 5% level of probability by the Tukey test. 

 
 
 

notion that genetic variations and breed characteristics 
significantly   influence   feather   colour,   and   that   feather 
colour is polygenic (Davoodi et al., 2021). Notably, Arbor 
Acres' deep yellow feathers suggest better quality due to 
maximal yolk uptake (Petek et al., 2010). However, 
differences in navel quality scores and dehydration  scores 

were observed, with Cobb 500 and Ross 308 showing a 
slight advantage over Arbor Acres in terms of these 
scores. Despite this, the normality of the navel region and 
low dehydration levels indicate robust chick health and 
resilience to stress and environmental conditions (Ould-Ali 
and  Schulte-Drüggelte, 2013;  Lohmann  Breeders, 2014).    

 

Figure 6. Body weight at day old of the different broiler strains. 

The capped vertical lines on the bars is the standard error of the mean 

Bars with difeerent letters differed signifcantly at 5% level of probability by Tukey test 
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Figure 8. Net weight of the different broiler strains. The capped vertical lines on the 
bars are the standard error of the mean. Bars with different letters differed 
significantly at a 5% level of probability by the Tukey test. 

 
 
 

 
 

Figure 9. Body length at day old of the different broiler strains. The capped vertical 
lines on the bars are the standard error of the mean. Bars with different letters 
differed significantly at a 5% level of probability by the Tukey test. 

 
 
 

Moreover, consistent crop fill across all strains is crucial for 
appetite development, early growth rate, skeletal develop-
ment, and flock uniformity (Aviagen, 2019; Earlyfeed, 2023). 

Quantitative analysis revealed significant differences in 
body weight and net weight among the strains, with Arbor 
Acres and Cobb 500 exhibiting higher values than Ross 
308, indicating distinct growth potentials. However, 
research on the impact of genetic differences on broiler 
strain growth has yielded mixed results. For instance, 
Safari et al. (2021) found no significant differences in body 
weight and net weight between Cobb 500 and Ross 308 

strains, suggesting environmental factors may play a more 
crucial role. In contrast, Das and Islam (2023) observed 
variations in feed intake and final body weight among 
strains, although these differences were not always con-
sistent, and Ross 308 sometimes performed comparably 
to Cobb 500 and Arbor Acres. The findings of this study 
are consistent with those of Das and Islam (2023), Islam 
(2022), and Khalid et al. (2021), which also reported 
variations in growth potentials among broiler strains.  

Cao et al. (2021) discovered that chicks with higher body 
weight at hatch maintained their weight advantage  due  to    

 

Figure 9. Net weight of the different broiler strains. 

The capped vertical lines on the bars is the standard error of the mean 

Bars with difeerent letters differed signifcantly at 5% level of probability by Tukey test 

 

Figure 10. Body length at day old of the different broiler strains. 

The capped vertical lines on the bars is the standard error of the mean 

Bars with difeerent letters differed signifcantly at 5% level of probability by Tukey test 
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Figure 10. Infectious Bursa Disease Virus (IBDV) antibody titre (OD) of the three 
broiler bird strains. The capped lines on the bars represent the standard error of the 
mean. Bars with different letters differed significantly at a 5% probability level by the 
Tukey test. 

 
 
 

 
 
Figure 11. Newcastle Disease Virus (NDV) antibody titre(OD) of the three broiler 
bird strains. The capped lines on the bars represent the standard error of the mean. 
Bars with different letters differed significantly at a 5% probability level by the Tukey 
test. 

 
 
 

increased feed intake, suggesting a positive correlation 
between initial body weight and subsequent growth. The 
differences in body weight at hatch among the strains can 
be attributed to genetic factors. Studies have shown that 
body weight at hatch has a high level of genetic heritability 
(Abo-Al-Ela et al., 2021; Tzschentke and Riedel, 2021). 
High genomic heritability estimates for body weight at 
hatch demonstrate its solid genetic foundation (Petek et 
al., 2010). Additionally, research has indicated that lighter 
chicks tend to be more susceptible to illness and stress 

due to weakened immune responses and lower initial body 
reserves (Abo Ghanima et al., 2020; Tzschentke and 
Riedel, 2021). Cobb 500 and Arbor Acres exhibited the 
highest yolk-free body weight (YFBW) compared to Ross 
308. This difference may be attributed to variations in 
nutrient absorption efficiency from the yolk sac among the 
strains. According to Islam et al. (2023), superior nutrient 
absorption can establish a robust initial nutritional 
foundation for growth and development. 

The  study's  findings  revealed  significant breed-specific  

 

Fig. 11. Infectious Bursa Disease Virus (IBDV) antibody titre (OD) of the three broiler bird 

strains 

The capped lines on the bars represent the standard error of the mean 

Bars with different letters differed significantly at 5% probability level by Tukey test 

 

Fig. 12. Newcastle Disease Virus (NDV) antibody titre(OD) of the three broiler bird strains 

The capped lines on the bars represent the standard error of the mean 

Bars with different letters differed significantly at 5% probability level by Tukey test 
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differences in body length between Arbor Acres and Cobb 
500. This variation may be attributed to differences in 
genetic factors influencing skeletal growth and 
development among the strains. Research has shown that 
genetic variations can affect the expression of genes 
involved in bone growth and development, leading to 
differences in body length (Dunn et al., 2013). 
Furthermore, hormonal regulation, particularly the role of 
growth hormone and thyroid hormone, can also influence 
skeletal growth and development, which may vary among 
different strains (Niwczyk et al., 2023; Hasan et al., 2024). 

The ELISA titers obtained in this study revealed variable 
and suboptimal levels of maternal-derived antibodies 
(MDAs)  against   Infectious   Bursal  Disease  Virus  (IBDV) 
and Avian Retrovirus (ARV) among the three broiler 
strains. This finding is consistent with previous studies that 
reported similar variations in MDA levels among different 
broiler strains (Gharaibeh and Mahmoud, 2013). The lack 
of significant differences in ELISA titers among the strains 
suggests that genetic factors may not play a significant role 
in determining MDA levels against IBDV and ARV. 
Instead, environmental factors such as breeder flock 
health and nutrition may have contributed to the observed 
variations (Shane, 2005). The suboptimal MDA levels 
observed in this study highlight the need for enhanced 
immunity and biosecurity measures to effectively control 
IBDV and ARV infections in Nigerian broiler production 
systems. 

The study revealed varying levels of performance 
among Arbor Acres, Cobb 500, and Ross 308 broiler 
strains in terms of chick quality, growth, and immune 
response. Cobb 500 demonstrated superior performance 
across several parameters. Based on its outstanding 
performance, Cobb 500 is recommended as the best strain 
for broiler production in Nigeria, considering its superior 
yolk-free body weight, better navel quality score, lower 
dehydration level, and improved immune response. 
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