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ABSTRACT: Owing to the growing number of animal breed
development centres around the world and the profitability of their
production, comparative studies to evaluate superior strain and
sex performance in breeders became an important endeavour for
researchers. Hence, this study was designed to evaluate the effects
of strain and sex on body weight and linear body morphometric
traits of 2-broiler chickens during the starter and finisher phases.
Arbor-Acre and Cobb-500 chicks (n=192) were raised under
controlled conditions and monitored over 56 days. Weekly
measurements of body weight and linear body traits were
recorded. Data subjected to multivariate analysis using the SPSS
package revealed that strain significantly (p<0.05) influenced
growth, with Arbor-Acre broilers exhibiting superior body weight
performance, particularly during the starter phase, weighing
799.50g compared to 669.11g for Cobb-500. This result implied
that selecting for improved growth performance during the starter
phase (week four) was an important consideration for breeding
farms. However, the sex and age factors, as well as the linear body
traits in both strains, yielded similar economic results at 8 weeks.
Male broilers consistently outperformed their female counterparts
in body morphometric traits during both phases. The sex-based
differences observed in this study varied across developmental
stages, emphasizing the importance of sexual dimorphism in
broiler management. These findings recommended that strain and
sex were important factors to consider in optimizing broiler
production, providing critical insights for broiler breeders and
farmers to enhance production efficiency through strategic
selection of strains, sex, and other environmental factors.
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INTRODUCTION

The poultry industry plays a vital role in boosting employment opportunities and supplying
animal protein in the country. Jaturashita (2004) noted that the high demand for poultry meat
IS attributed to its health benefits compared to red meat, including lower fat and cholesterol
levels, relatively low prices, convenient portion sizes, and the absence of religious restrictions.
The sector's growth has been primarily driven by an increase in the number of broilers, which
produce higher meat yields per bird (Adeyonu et al., 2021). Factors such as genetics and
environmental conditions significantly influence feed consumption and utilization (Abdullah
et al., 2010). Studies have demonstrated that linear body traits, including body length, body
weight, chest girth, trunk length, and shoulder-to-tail length, are strongly affected by genotype
and sex, even in pigs (Morenikeji et al., 2019). In poultry, Atansuyi et al. (2018) highlighted
breast girth (BRG) as a reliable selection criterion for breeding stock to enhance growth rates.
Kareem-Ibrahim et al. (2021) observed that while feed type had a notable impact, interactions
between strain and sex did not significantly affect all growth parameters of broilers. Yahaya et
al. (2012) highlighted that body weight, along with conformation traits such as breast girth,
shank length, back length, and keel length, serves as a reliable indicator of growth and market
value in broilers. Similarly, researchers have reported notable differences in body weight and
other morphometric parameters among various strains and sexes of chicken (Razuki, 2002;
Olawumi et al., 2012; Ojedapo et al., 2016; Sam et al., 2019). Evaluating these traits is crucial
to provide reliable information that can guide researchers and farmers in selecting the most
suitable broiler strains for enhanced growth, meat production, and optimal profitability.
Consequently, the aim of this study was to assess the impact of strain and sex on morphometric
traits of broiler chicken at the starter and finisher phases of production.

MATERIALS AND METHODS
Experimental Site

The study was carried out at the Poultry Unit of the Teaching and Research Farm, The Federal
University of Technology, Akure, Ondo State, Nigeria located between latitude 07°16* and
07°18! N and longitude 05°09* and 05°11! E. There is a bimodal rainfall patterns which start
from February to July and September to October with an average rainfall of 1,556 mm per
annum. The average ambient temperature is about 30-32°C with a relative humidity of 80%
(Climate Data, 2018).

Management of the Experimental Animals

A total of 192 day-old chicks, consisting of Arbor-Acre and Cobb-500 broiler strains, were
purchased from reputable farms. The chicks were randomly assigned to pre-labelled pens based
on their strains and sexes, resulting in four groups with three replicates per group. They were
raised intensively on a deep litter system for eight weeks (56 days). Routine and occasional
health management practices were strictly followed throughout the study. All necessary
vaccinations and medications were administered as required. The experimental diet (crude
protein = 22 and 20%; ME = 2,900 and 3,000 kcal/kg for starter and finisher feeds respectively)
was formulated at the Feed Mill of the Federal University of Technology Akure (FUTA)
Teaching and Research Farm, Ondo State, Nigeria, and the birds were fed ad-libitum during
the experiment.
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Data Collection

Body weights and linear body measurements were recorded in the morning before the birds
were fed, following the procedure outlined by Egena et al. (2010). Each bird was carefully and
humanely restrained before any measurements were taken. Body weight was measured in
grams using an electronic sensitive scale with a maximum capacity of 5 kg, while the other
linear body measurements were taken with a measuring tape (Butterfly Brand®), with values
recorded in grams and centimetres, respectively. The morphometric traits were measured at the
following reference points: Body weight (BWT), breast girth (BRG), trunk length (TRL),
shoulder-to-tail length (STL), shank length (SHL), drumstick length (DSL), nose-to-shoulder
length (NTS), wing length (WGL), and circumference. The description of the linear body
measurements otherwise called morphometric traits, is given below:

(a) Body weight (BWT): It was measured in grams using a sensitive weighing scale.
(b) Breast Girth (BRG): This was measured as the body circumference just behind the wing.

(c) Trunk length (TRL): This is the longitudinal distance from the point of the shoulder to the
tuberosity of the ischium.

(d) Shoulder to tail length (STL): This is the distance from the point of the shoulder to

the pin bone or the end of the coccygeal vertebrae.

(e) Shank length (SHL): This is the distance from the knee joint to the foot.

(f) Drum stick length (DSL): This is the distance between the hinge and hock joints.

(9) Nose to Shoulder (NTS): This is the distance from the nose to the point of the shoulder.
(h) Wing length (WGL): This was measured on the dorsal midline to the highest point of
the wing.

(i) Circumference: The distance around the body just under the wing

The recorded body weight and linear body measurements were used for statistical analysis.
Statistical Analysis

All data collected were subjected to multivariate analysis using the software SPSS version
25.0 (IBM Corp, 2017) following a completely randomized design with a 2 x 2 factorial
arrangement. The statistical model used for the combined interactions of strain and sex was as
follows: Yijk = p + Si + Xj + (SX)jj + eijk

Where:
Yijk = Observation of a bird for it" strain in the j" sex (n =1 - 192);
p = General mean for specific population;

Sj = Effect of the i strain (i = 1-2)
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Xj = Effect of the j" sex (j = 1-2);
SXijk = Interaction effect of i strain and j™ sex on the experimental chickens; and

eijk = Experimental Error.

RESULTS AND DISCUSSION

Table 1 illustrates the effects of strain on the morphometric parameters of broiler chickens
during the starter phase. Significant strain differences (p<0.05) were observed in linear body
measurements across all ages. Arbor Acre (AA) birds consistently outperformed Cobb-500 in
body weight (BWT), ranging from 140.86g at week 1 to 779.50g at week 4, compared to
Cobb’s 92.55¢g to 669.11g, indicating a higher growth rate in AA birds. These findings align
with Razuki et al. (2011) and other studies (Razuki et al., 2007; Olawumi et al., 2012; Fadare
et al., 2020) attributing strain differences to genetic potential. Breast girth (BRG) showed no
significant differences at weeks 1 and 4. However, at weeks 2 and 3, AA birds had significantly
wider BRG (10.86cm and 12.95cm) than Cobb-500 (9.30cm and 11.81cm). These results
corroborate earlier studies reporting strain-specific differences in body weight and growth
(Olawumi et al., 2012; Sanda et al., 2014; Fadare et al., 2020). Strain effects were also evident
in trunk length (TRL), shoulder-to-tail length (STL), and shank length (SHL) throughout the
starter phase, with AA birds consistently exhibiting higher values. Drumstick length (DSL)
was significantly different (p<0.05) between strains in weeks 1 to 3, with AA having longer
DSL in weeks 1 and 2, but Cobb-500 surpassing AA at week 3 (8.97cm vs 7.82cm). At week
4, no significant difference in DSL was observed. Nose-to-shoulder length (NTS) showed a
significant difference (p<0.05) at week 3, with Cobb-500 recording a higher value (10.84cm)
than AA (10.42cm). Wing length (WGL) and circumference (CIR) were significantly higher
(p<0.05) in AA at weeks 2 and 4, while Cobb-500 surpassed AA in week 3 for both traits
(14.08cm and 18.08cm vs 13.46cm and 17.13cm, respectively). No significant differences
(p>0.05) were noted for WGL and CIR at week 1 (Fadare et al., 2020; Akinsola et al., 2021).
In summary, AA birds exhibited superior growth in traits like STL, SHL, and DSL, while
Cobb-500 showed advantages in NTS, WGL, and CIR at specific weeks. These findings
underline the distinct growth characteristics of the two strains and align with previous research
on strain-specific growth patterns in broilers (Fadare et al., 2020; Olawumi et al., 2012).

The effects of strain on body weight and linear measurements of broiler chickens from weeks
5 to 8 are presented in Table 2. Significant differences (p<0.05) in body weight were observed
between strains across all weeks except week 8. The Arbor Acre strain consistently exhibited
superior body weight, recording 1174.87g, 1660.84g, and 1758.31g at weeks 5, 6, and 7,
respectively, compared to the Cobb-500 strain’s 924.20g, 1290.72g, and 1610.67g for the same
weeks. For breast girth (BRG), significant differences (p<0.05) occurred at weeks 5 and 6.
Cobb-500 recorded a higher value (15.75cm) at week 5, while Arbor Acre measured 14.98cm.
However, by week 6, Arbor Acre overtook Cobb-500, recording 18.50cm against Cobb’s
17.50cm, demonstrating a growth surge in BRG for Arbor Acre. This suggests that long-term
monitoring of growth provides better insights than early measurements alone. These results
align with findings by Udeh and Ogbu (2011), who reported variations in body length and
breast girth among broiler strains at different ages. Trunk length (TRL) showed non-significant
differences (p>0.05) at week 8 but was significantly different (p<0.05) at weeks 5, 6, and 7.
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Arbor Acre surpassed Cobb-500 at weeks 5 and 6, while Cobb-500 demonstrated superiority
at week 7. Similarly, drumstick length (DSL) differed significantly (p<0.05) between strains
from weeks 5 to 7, with Arbor Acre consistently exhibiting larger drumsticks, reflecting
differences in growth and development. These findings corroborate earlier studies by Udeh and
Ogbu (2011) and Ojedapo et al. (2016), which also reported strain-based differences in body
weight and linear measurements.

Table 3 outlines the effects of sex on the morphometric parameters of broiler chickens during
the starter phase. A significant difference (p<0.05) in body weight (BWT) was observed at
week 4, with males (760.71g) outweighing females (707.90g), consistent with studies reporting
sexual dimorphism in body weight (Faith et al., 2018). For breast girth (BRG), no significant
differences (p>0.05) were found between sexes throughout the starter phase, indicating that sex
does not influence this trait during early development (Faith et al., 2018). However, trunk
length (TRL) exhibited a non-significant sex effect (p>0.05) at week 1 but a significant
difference (p<0.05) at week 2, with males showing greater values. This suggests a sex-based
influence on trunk length development, as supported by Bekele et al. (2021). Shoulder-to-tail
length (STL) showed significant sex differences (p<0.05) only at week 2, where males
(10.82cm) exceeded females (10.37cm). No significant differences (p>0.05) were noted for
STL in other weeks (Bekele et al., 2021). No significant sex effects (p>0.05) were observed on
shank length (SHL), drumstick length (DSL), nose-to-shoulder length (NTS), or wing length
(WGL) during the starter phase (Aluko et al., 2013). However, circumference showed
significant differences (p<0.05) at week 4, with males exhibiting larger values, while weeks 1-
3 showed no significant differences (Bekele et al., 2021). In summary, males generally had
greater trunk length, shoulder-to-tail length, and circumference compared to females.
Nonetheless, sex did not significantly influence other linear body measurements such as SHL,
DSL, NTS, or WGL during this phase.

Table 4 highlights the significant effect (p<0.05) of sex on body weight at week 5 of the finisher
phase, with males (1097.06g) outweighing females (1002.01g). This aligns with studies noting
sexual dimorphism in body weight, where males are typically heavier (Sanda et al., 2021;
Egena et al., 2014). Male broilers continued to exceed females in weight at week 6, though
differences at weeks 7 and 8 were not statistically significant (p>0.05), despite males
maintaining numerically higher values (Egena et al., 2014). Breast girth (BRG) showed no
significant differences (p>0.05) at weeks 5, 7, and 8. However, a significant difference (p<0.05)
was observed at week 6, with males (18.40cm) exceeding females (17.65cm) (Sam and Okon,
2022). For trunk length (TRL), a significant sex effect (p<0.05) was observed only at week 5,
with males showing longer measurements. Shoulder-to-tail length (STL) exhibited significant
sex differences (p<0.05) at weeks 5 and 6, favouring males. Shank length (SHL) differed
significantly (p<0.05) at week 5, but no differences (p>0.05) were observed in later weeks.
Drumstick length (DSL) showed significant differences (p<0.05) between sexes at weeks 5 and
6, while weeks 7 and 8 recorded no significant variation (p>0.05). Nose-to-shoulder (NTS) and
wing length (WGL) remained unaffected by sex (p>0.05) throughout the finisher phase.
Circumference displayed significant sex differences (p<0.05) at weeks 5 and 6, with males
recording larger values, but no significant differences were noted at weeks 7 and 8 (Faith et al.,
2018; Sam and Okon, 2022).

The results of the interaction between strain and sex on body weight (BWT) and breast girth
(BRG) of broiler birds during the starter phase in Table 5 revealed no significant difference
(p>0.05), indicating that strain effects on these traits were not sex-dependent (Sanda et al.,
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2020). However, significant interactions (p<0.05) were observed for trunk length (TRL) and
shoulder-to-tail length (STL) at week 2. For TRL, male Arbor Acre birds recorded the highest
value (10.58 cm), followed by females (9.61 cm) (Sam and Okon, 2022), while Cobbs-500
males and females had the lowest and statistically similar values (8.69 cm and 8.70 cm).
Similarly, STL values were highest in male Arbor Acre birds, while Cobbs-500 males and
females recorded the lowest and statistically similar values (9.90 cm). Conversely, interactions
between strain and sex on shank length (SHL) and drumstick length (DSL) were non-
significant (p>0.05), suggesting that strain effects on these traits were not influenced by sex
(Sanda et al., 2020). Similarly, no significant interactions (p>0.05) were found for nose-to-
shoulder length (NTS), wing length (WGL), or circumference, confirming that strain effects
on these traits were unaffected by sex. In summary, significant interactions between strain and
sex were evident only for TRL and STL at week 2, highlighting sex-dependent strain effects
on these traits. However, for other morphometric traits, strain effects were consistent across
sexes (Sanda et al., 2020; Sam and Okon, 2022). Similarly, the finisher phase of the study
showed no significant interactions (p>0.05) between strain and sex on BWT or BRG (Sanda et
al., 2020). For TRL, significant differences (p<0.05) occurred only at week 5, suggesting a
transient strain—sex interaction (Sanda et al., 2020). No significant interactions (p>0.05) were
observed for STL, SHL, or DSL, indicating no sex influence on strain effects during this phase.
Additionally, interactions between strain and sex on NTS, WGL, and circumference were non-
significant (p>0.05), further confirming the absence of sex-based strain effects on these traits.

Table 1: Effects of strain on morphometric parameters of experimental birds at the
starter phase

PRT BWT BRG TRL STL SHL DSL NTS WGL CIR
AGE STRAIN (g) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)

1 COBB 9255 7.38 7.03° 750° 3.11° 558° 678 778 12.24
AA 140.86° 7.44  7.39° 814* 336* 581° 692 787 1242
+SEM 1.72 011 011 011 004 008 0.17 012 0.08
P-value  0.00 071 003 000 000 005 054 058 0.11

2 COBB  206.33" 9.30° 8.69° 990" 366° 6.62° 940  10.91° 13.83"
AA 323.89 10.86* 10.10* 11.29% 3.89° 7.64® 9.38  11.84% 17.18%
+SEM  4.10 017 015 015 005 009 0.15 018 0.23
P-value  0.00 000 000 000 000 000 092 0.00 0.00

3 COBB 43559 11.81° 11.82® 13.16° 4.54° 8978 10.84%® 14.08% 18.08?
AA 558.76% 12.95% 12.10° 13.54% 4.84* 7.82° 10.42° 13.46° 17.13°
+SEM 11.71 014 009 013 009 0.10 008 015 0.14
P-value  0.00 000 004 004 004 000 000 001 0.00

4 COBB 669.11° 13.83 13.49° 15.05° 4.92® 10.79 12.19 16.49® 20.61°
AA 799.50* 13.93 14.07* 15.69* 5.05* 11.12 1222 16.91* 22.76°
+SEM 16.38  0.13 0.16 0.16 004 012 0.11 0.11 0.18
P-value  0.00 0.61 0.02 0.01 0.02 0.07 0.89 0.02 0.00

&b ¢ =means in the same column bearing different superscripts are significantly different
(p<0.05), PRT = Parameter, SEM= Standard error of mean, P Value= Level of significance,
AA= Arbor Acre, Cobb= Cobbs-500, BWT= Body weight, BRG= Breast girth, TRL= Trunk
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length, STL= Shoulder to tail, SHL= Shank length, DSL= Drumstick length, NTS= Nose to
shoulder, WGL= Wing length, CIR= Circumference

Table 2: Effects of strain on morphometric parameters of experimental birds at finisher
phase

PRT BWT BRG TRL STL SHL DSL NTS WGL CR
AGE STRAIN (g) (cm) (cm) (ecm) (cm) (cm) (cm)  (cm) (cm)
° COBB  goa20® 15752 16130 /8% 530 1251° 1271° 18042  23.76°
AA 117487 1498 17.03* 003 5300 1376° 1355° 15760 2532
+SEM  19.32 045 015 016 002 008 012 033 013
Pvalue  0.00 000 000 000 002 000 000 000 000
6 COBB 1290726 1755 16900 887 584 13350 14440 1835 2557
AA 1660.84° 1850° 17.98° 202% 579 14512 1390° 1925 3047
+SEM  16.82 023 018 024 002 014 009 033 021
Pvalue  0.00 001 000 000 018 000 000 007 000
! COBB 1610670 1916 18510 10 6320 1469 1583 2266  30.64°
AA 1758.31° 1940 17.050 9% 620 15622 1586 2111  29.78°
+SEM  33.50 046 020 022 004 014 017 091 028
Pvalue  0.01 030 000 000 060 000 091 024 004
8 COBB 212204 2531 1974 2243 720 1602 1581 2282° 3267
AA 203061 2049 1920 2190 665 1635 1578 22.06°  32.02
+SEM  55.94 322 022 021 02 017 018 024 028
Pvalue  0.26 030 009 009 008 019 091 003 011

&b ¢ —means in the same column bearing different superscripts are significantly different
(p<0.05), PRT = Parameter, SEM= Standard error of mean, P Value= Level of significance,
AA= Arbor Acre, Cobb= Cobbs-500, BWT= Body weight, BRG= Breast girth, TRL= Trunk
length, STL= Shoulder to tail, SHL= Shank length, DSL= Drumstick length, NTS= Nose to
shoulder, WGL= Wing length, CIR= Circumference
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Table 3: Effects of sex on morphometric parameters of experimental birds at the starter

phase
PRT BWT BRG TRL STL SHL DSL NTS WGL CIR
AGE SEX (9) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
1 M 116.88 7.37 7.18 7.76 3.20 5.76 6.91 7.87 12.33
F 116.54 7.44 724 7.88 327 563 679 7.78 12.33
+SEM 1.72 0.11 0.11 0.11 0.04 0.08 0.17 0.12 0.08
P-value 0.89 0.67 0.72 0.44 029 023 065 0.62 0.98
2 M 267.14 10.10 9.64* 10.82* 3.77 7.15 9.37 11.39 15.50
F 263.08 10.06 9.15°> 10.37° 3.78 7.12 941 11.36 1551
+SEM 4.10 0.17 0.15 0.15 0.05 0.09 0.15 0.18 0.23
P-value 0.49 0.86 0.03 0.04 096 082 083 091 0.99
3 M 503.25 1246 12.06 1339 477 8.38 10.72 13.81 17.70
F 491.09 1230 1186 1331 4.61 8.41 1054 13.73 1751
+SEM 11.71 0.14 0.09 0.13 0.09 0.10 0.08 0.15 0.14
P-value 0.47 0.41 0.13 0.67 0.25 0.85 0.15 0.74 0.33
4 M 760.71* 13.90 13.86 1550 5.02 11.04 1230 16.83 22.02%

F 707.90" 13.86 13.70 1523 4.94 1086 12.10 1657 21.35

+SEM 1638 0.13 0.16 0.16 0.04 012 011 011 0.8

P-value 0.03 085 046 0.26 013 031 021 013 0.01
&b ¢ —means in the same column bearing different superscripts are significantly different
(p<0.05), PRT = Parameter, SEM= Standard error of mean, P Value= Level of significance,
M=Male, F= Female, BWT= Body weight, BRG= Breast girth, TRL= Trunk length, STL=
Shoulder to tail, SHL= Shank length, DSL= Drumstick length, NTS= Nose to shoulder, WGL=
Wing length, CIR=Circumference

Table 4: Effects of sex on morphometric parameters of experimental birds at finisher
phase

PRT BWT BRG TRL STL SHL DSL NTS WGL CIR
AGE  SEX (9) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)

> M 1097.06° 15.56 16.91* 18.57% 542* 1329 1330 16.82 24.81°

F 1002.01° 15.17 16.25° 17.96° 529° 12098° 1297 1699 24.27°

+SEM 19.32 0.15 0.15 0.16 0.02 0.08 0.12 0.33 0.13
P-value

0.00 007 001 001 000 002 006 072 001
6 M 1528.067 18.40° 17.67 19.97° 584  14.14° 1426 19.03 28.44°
F 142349° 17.65° 17.21 1914 579  13.71° 1408 1858  27.60°
+SEM  16.82 023 018 024 002 014 009 033 021
P-value 4 4, 003 008 0.02 009 003 014 035 001
! M 1699.06 1951 17.79 2032 629 1520 1580 2277 3031
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F 1669.92 19.05 17.77 2021 631 1511 1588 21.00 30.11
+SEM  33.50 016 020 022 004 014 017 091 028
P-value oo 006 093 075 082 068 075 018 063
M 2088.32 2547 1917 21.89 683  16.09 1576 2250  32.42
F 2064.33 2034 1977 2244 702 1628 1584 2239 3227
+SEM  55.94 322 022 021 022 017 018 024 028
P-value - 0.27 0.07 008 055 045 075 074 070

&b ¢ —means in the same column bearing different superscripts are significantly different

(p<0.05), PRT = Parameter, SEM= Standard error of mean, P Value= Level of significance,
M=Male, F= Female, BWT= Body weight, BRG= Breast girth, TRL= Trunk length, STL=
Shoulder to tail, SHL= Shank length, DSL= Drumstick length, NTS= Nose to shoulder, WGL=

Wing length, CIR= Circumference

Table 5:

experimental birds at the starter phase

Interactions between strain and sex on morphometric parameters of

PRT BWT BRG TRL STL SHL DSL NTS WGL CIR

AGE STRAIN SEX ) (cm) (m) (cm) (cm) (cm) (cm) (cm) (cm)
1 coes M 9378 732 697 741 309 569 689 7.86 12.22
F 0132 743 708 758 313 547 666 7.69 12.27

AA M 13098 742 739 810 331 583 692 7.88 1245

F 14175 745 740 818 340 578 693 7.87 1240

+SEM 243 016 016 016 006 011 024 017 011

PVALUE 940 080 077 077 071 044 062 064 065

2 CoBB M 206.92 927 869° 990° 367 670 930 1081 1371
F 20573 934 870° 9.90° 365 655 950 1101 13.94

AA M 327.36 1094 1058° 11.75° 3.88 759 943 1196 17.30

F 32042 1078 9.61° 10.83° 390 7.69 933 1171 17.07

+SEM 579 024 021 021 007 013 022 025 032
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PVALUE 963 063 003 004 080 034 049 039 049
3 COBB M 44481 1191 1196 1331 459 892 1092 14.03 18.18
F 426.37 11.71 11.69 13.01 450 9.01 10.77 14.14 17.99
AA M 561.70 1301 12.16 1347 495 7.84 1051 1358 17.23
F 555.82 12.89 12.03 1361 473 7.81 10.32 13.33 17.03
+SEM 1653 0.19 0.13 0.18 0.13 0.14 012 021 0.20
PVALE 071 o0sa ,, 023 064 067 083 041 098
4 COBB M 680.01 1377 1340 1504 495 1078 1234 1659 20.80
F 649.20 1390 1358 15.06 4.88 10.79 12.04 16.39 20.42
AA M 83242 14.03 1432 1597 510 11.31 1226 17.06 23.24
F 766.59 1383 1381 1541 5.00 1094 1217 16.75 22.28
+SEM 2311 0.18 0.22 0.23 005 0.17 015 0.16 0.25
P-VALUE 0.58 0.37 0.13 0.23 074 029 052 0.75 0.27
&b ¢ =means in the same column bearing different superscripts are significantly different
(p<0.05), PRT = Parameter, SEM= Standard error of mean, P Value= Level of significance,
AA= Arbor Acre, Cobb= Cobbs-500, M=Male, F= Female, BWT= Body weight, BRG= Breast
girth, TRL= Trunk length, STL= Shoulder to tail, SHL= Shank length, DSL= Drumstick length,
NTS= Nose to shoulder, WGL= Wing length, CIR= Circumference
Table 6: Interactions between strain and sex effect on morphometric parameters of
experimental birds at finisher phase
PRT BWT BRG TRL STL SHL DSL NTS WGL CIR
AGE STRAIN SEX (9) (cm)  (cm) (cm) (cm) (cm) (cm) (cm) (cm)
° coBB M 96316 1615 1623 1802 539 -0 1282 1823 24.13
F 885.24 1535 1603 1777 524 ,°° 1261 17.86 23.39
AA M 123096 14.97 17.58° 1012 545 0 1378 1541 25.48
F 111877 1499 1648° 1815 533 °° 1332 1611 25.6
+SEM 27.25 0.21 0.21 022 003 012 0.17 046 0.18
P-VALUE 0.54 0.06 0.04 0.12 063 018 046 026 0.25
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6 CoBB M 1342.95 17.97 1694 19.09 5.90 (1)3'6 1451 18.90 26.13
F 123850 17.12 16.87 18.64 5.78 (1)3'1 1437 17.80 25.02
AA M 171318 18.82 1841 2085 5.78 34'6 1402 1915 30.75
F 1608.49 18.18 1756 19.63 5.80 é“'s 1378 19.36 30.18
+SEM 2372 032 025 033 003 019 012 047 0.29
P _
CaLug 100 074 013 02 006 074 070 018 037
7 COBE M 1621.67 1950 1825 20.80 6.34 24'8 15.75 24.33 30.78
F 1509.68 18.82 18.78 21.30 6.29 é4'5 1591 21.00 30.50
AA M 1776.44 1952 17.34 19.83 6.24 4115'5 15.86 21.21 29.84
F 174017 1929 16.76 19.13 6.33 35'6 15.86 21.01 29.73
+SEM 4727 023 028 031 006 019 025 128 040
P_
Calug 088 033 006 007 028 025 076 024 084
8 COBE M 2132.09 3044 1941 2228 6.96 26'1 1595 22.82 32.72
F 2111.99 2019 2007 22.58 7.44 35'8 1567 22.82 32.62
AA M 204456 2050 18.93 2150 6.71 éG'O 1556 22.18 32.12
F 2016.67 2048 19.46 22.30 659 é6'6 16.00 21.95 31.93
+SEM 7892 454 031 030 031 024 025 033 0.39
P-.VALUE 096 027 082 041 034 007 017 073 091

&b ¢ =means in the same column bearing different superscripts are significantly different
(p<0.05), PRT = Parameter, SEM= Standard error of mean, P Value= Level of significance,
AA= Arbor Acre, Cobb= Cobbs-500, M=Male, F= Female, BWT= Body weight, BRG= Breast
girth, TRL= Trunk length, STL= Shoulder to tail, SHL= Shank length, DSL= Drumstick length,
NTS= Nose to shoulder, WGL= Wing length, CIR= Circumference

CONCLUSION

This study provided valuable insights into the effects of strain and sex on the morphometric
traits of broiler chickens during the starter and finisher phases of production. The findings
revealed significant variations in body weight, breast girth, trunk length, shoulder-to-tail
length, shank length, drumstick length, nose-to-shoulder length, wing length, and
circumference among the two strains and sexes. It can be concluded that strain significantly
influenced key phenotypic parameters, with Arbor-Acre birds consistently exhibiting superior
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body weight and linear body measurements compared to Cobb-500 birds. These differences
can be attributed to genetic factors inherent to each strain, influencing their growth potential
and feed efficiency. Additionally, significant differences in breast girth, trunk length, and other
body dimensions suggested that strain-specific growth patterns should be considered when
selecting breeding stock for optimal performance.

Male broilers generally displayed larger body sizes and higher growth rates than their female
counterparts, especially in terms of body weight, breast girth, and trunk length. These sex-
based differences are likely influenced by hormonal factors and genetic predispositions.
Therefore, sexual dimorphism was evident, with male birds generally exhibiting higher body
weights and certain linear measurements compared to females, particularly in the later stages
of growth. However, the magnitude of these differences varied across the experimental weeks
and phases, highlighting the importance of considering sex as a factor in broiler management.
The interaction between strain and sex revealed that strain had a greater influence on
morphometric traits than sex during both the starter and finisher phases. Overall, these findings
emphasize the need for careful selection of broiler strains and consideration of sex differences
in breeding and management practices to enhance growth rates, optimize meat production, and
improve profitability. Understanding these phenotypic variations is crucial for breeders and
farmers to select optimal strains that align with specific production goals. Tailoring nutritional
strategies and management practices to the specific needs of different strains and sexes can
further optimize growth and performance.

RECOMMENDATION

For optimal early growth and potential profit, the Arbor-Acre broiler strain is recommended
for the starter phase based on the result of this study for high-yield meat production. However,
both strains can be raised to eight weeks to achieve similar final weights and profitability.
Further research is needed to explore the underlying genetic mechanism and environmental
factors that contribute to these phenotypic differences. Additionally, investigating the impact
of dietary interventions and different rearing conditions on the morphometric traits of broiler
chickens would provide valuable insights as well as their implications for long-term production
strategies in the poultry industry. By considering the factors influencing phenotypic variation,
the poultry industry can adopt more effective breeding and management practices to improve
the overall productivity and profitability of broiler chicken production.

Acknowledgements

The authors gratefully acknowledge the staff and management of the FUTA Teaching and
Research Farm for their support throughout the study.

24 Article DOI: 10.52589/AJAFS-JHOYSYVC
DOI URL: https://doi.org/10.52589/AJAFS-JHOYSYVC



African Journal of Agriculture and Food Science
ISSN: 2689-5331
Volume 8, Issue 1, 2025 (pp. 13-26) www.abjournals.org

1 |

REFERENCES

Abdullah, A.Y and Matarneh, S.K (2010). Broiler performance and the effects of carcass
weight, broiler sex and post-chill carcass aging duration on breast fillet quality
characteristics. The Journal of Applied Poultry Research, 19, 1: 46-58.

Adeyonu, A.G., Okunola, A.A., Monisola E., Oyawoye, E.O and Okonkwo, C.E. (2021).

Research Article: An assessment of broiler value chain in Nigeria. Open Agriculture; 6 (1):
296-307

Akinsola, K. L., Olawumi, S. O., Abiloro, O. B., Obasi, E. N. and Nathaniel, J (2021). Effects
of strain and skip—a—day feed restriction on growth characteristics of broiler chickens.
Nig. J. Anim. Prod. 2021, 48(3): 122 - 133.

Aluko, F. A., Daramola, O. E., Taiwo, B. B. A. Ali, A. and Khan, M.A. (2013). Effect of age,
sex and local government area on linear body measurements of WAD goat in Ogun State,
Nigeria. J. Animal Plant Sci. 23 (1): 313-318.

Atansuyi, A.J., Ihendu, U.C. & Chineke, C.A. (2018). Growth performance, correlation and
regression estimates of seven-chicken strains in South-Western Nigeria. Nig. J. Anim.
Prod., 45(2): 40 — 48

Bekele, B., Melesse, A., Esatu, W., & Dessie, T. (2021). Statistical Modeling of Live Body
Weight and Linear Body Measurements of Local Chicken at Different Agro-Ecologies
of Ethiopia. International Journal of Poultry Science.

Egena S S A, ljaiya A T and Kolawole R (2014). An assessment of the relationship between
body weight and body measurements of indigenous Nigeria chickens (Gallus gallus
domesticus) using path coefficient analysis. Livestock Research for Rural Development.
Volume 26, Article #51. Retrieved May 13, 2024, from
http://www.lrrd.org/lrrd26/3/egen26051.htm.

Fadare, A. O. Idowu, O. E. and Maroof, Q. A (2020). Evaluation of growth traits in three strains
of broiler chicken. Nig. J. Anim. Prod. 2020, 47(4):7 - 14

Fadare, A.O., Kayode, K.C. and Fadeni, A.C. (2020). Genetic potential for feed utilization in
three strains of broiler chicken. FUW Trends in Science &Technology Journal. 5 (3).
666668

Faith E. A., Yakubu A., Agade Y. I., Abimiku H. K. and Mohammed J. (2018). Sexual
Dimorphisms on Body Weight, Morphometric and Haematological Parameters of
Indigenous Chicken Reared in Lafia. Direct Research Journal of Veterinary Medicine
and Animal Science. 3(4):36-41.

IBM Corp. (2017). IBM SPSS Statistics for Windows (Version 25.0) [Computer software]. IBM
Corp. https://www.ibm.com/products/spss-statistics

Jaturashitta, S. (2004). Meat Management. Mingnuang Press Chiong Mai, Thailand.

Kareem-lbrahim, K.O., Abanikannda. O.T.F. &Nwadialo. S.O. (2021). Breed differences in
growth parameters of broiler chickens. Nigerian Journal of Animal Science, 23 (1), 18-
19.

Morenikeji, O.B., Ogunshola, O.J., Adu, O.A., Aro, S.O., & Chineke, C.A. (2019). Genotype
and sex effects on the performance characteristics of pigs. International Journal of
Livestock Production, 10(4), 127-134.

Ojedapo, L.O., Amao, S.R. and Aderibigbe, D.O (2016) Evaluation of the Parameters Needed
to Describe the Growth Traits of Two Commercial Broiler Strains. Journal of Natural
Sciences Research. 6(4).

25 Article DOI: 10.52589/AJAFS-JHOYSYVC
DOI URL: https://doi.org/10.52589/AJAFS-JHOYSYVC


http://www.lrrd.org/lrrd26/3/egen26051.htm
https://www.ibm.com/products/spss-statistics

African Journal of Agriculture and Food Science
ISSN: 2689-5331
Volume 8, Issue 1, 2025 (pp. 13-26) www.abjournals.org

1 |

Olawumi, S.O. & Dudusola, I. 2011. Assessment of long-term production traits of three strains
of exotic commercial layers in the derived savannah zone of Nigeria. J. Appl. and Nat.
Sci. 3(11): 20 -24.

Olawumi, S., & Fagbuaro, S. (2011). Productive Performance of Three Commercial Broiler
Genotypes Reared in the Derived Savannah Zone of Nigeria. International Journal of
Agricultural Research, 6(11):798-804.

Olawumi, S.O., Ogunlade, J.T. and Fajemilehin, S.0.K. (2012) Production Traits Of Broiler
Chicken Strains Fed Ad Libitum and Raised On Deep Litter System In The Humid
Tropics. Animal Research International. 9(1): 1529 — 1536.

Olawumi, S.O., Ogunlade, J.T. & Fajemilehin, S.0. 2012. Production traits of broiler chicken
strains fed ad libitum and raised on deep litter system in the humid tropics. Animal
Research International. 9(1): 1529 —1536.

Rasuki, W.M. and Al-Rawi, A.A. (2007). The response of two broiler genotypes to various
dietary protein levels. Iraqi Poult. Sci. J., 2: 234-245.

Razuki, W. M., Mukhlis, S. A., Jasim, F. H. and Hamad, R. F. (2011). Productive performance
of four commercial broiler genotypes reared under high ambient temperatures.
International Journal of Poultry Science, 10(2): 87 — 92.

Sam, I. M., Essien, C. A, Ukpanah, U. A. and Ekpo, J. S. (2019). Influence of sex on the
relationship between morphometric trait measurement and carcass traits in broiler
chicken raised in humid tropics. Journal of Animal and Veterinary Advances, 18(11): 309
—314

Sam, I. M. and Okon, L. S. (2022) Comparative evaluation of growth performance,
morphometric and carcass traits of three strains of broiler chicken raised in the tropics.
Animal Research International 19(3): 4617 — 4624.

Sanda, A.J., Olowofeso, O., Adeleke , M.A., Oso , A.O., Durosaro S.O. and Sanda , M.O.
(2021). Comparative analyses of growth response and genetic parameter estimates of
some quantitative traits in three broiler strains in South-West, Nigeria. Nigerian Journal
of Animal Production. 41(2), 12-18.

Udeh, I. and Ogbu, C. C. (2011). Principal component analysis of body measurements in three
strains of broiler chicken. Science World Journal, 6(2): 11 — 14.

Yahaya, H. K., Brahim, H. and Salam, S. A. (2012). Comparative study of the body weight and
body conformations of two broiler strains under the same dietary condition. International
Journal of Animal and Veterinary Advances, 4(3): 195 — 197

26 Article DOI: 10.52589/AJAFS-JHOYSYVC
DOI URL: https://doi.org/10.52589/AJAFS-JHOYSYVC



