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ABSTRACT 
 
This study was carried out in Ebonyi and Kogi States of Nigeria. Ranched animals were 
used for the study. A total of one hundred and fifty-two (152) consisting of 76 each of 
Muturu and Bunaji cattle breeds were used for the study. The study was a symmetrical 
factorial (2 × 2 × 5) arrangement in a complete randomized design (CRD). The factors 
include breeds of cattle (Muturu and Bunaji), sex and age groups (one to five years). Linear 
body traits were measured on individual Muturu and Bunaji cattle with the aid of a flexible 
tape. A weighing balance was used to take the weight of the animals. The animals were 
restrained by their handlers to ease the body measurements. Body linear traits (BLT) were 
measured in centimetres (cm) while BWT was measured in kilograms (kg). The age of the 
individual animal was determined by the number of the rings on their horns while the 
polled animal's age was determined by their dentition also Muturu and Bunaji owners have 
the age records of their animals. The best parameters that predict BWT using BLT were 
CGH and BLH. The result of this study reveals that the Muturu cattle had lower values for 
BLT (HWS, CGH, BLH, FLH and TLH) than the Bunaji breed. The study indicates that certain 
linear parameters varied significantly between Bunaji and Muturu cattle breeds. These 
differences suggest distinct morphological features unique to each breed. Bunaji cattle 
exhibited a notable increase in ELH, HLH and FLH compared to Muturu. 
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INTRODUCTION 
 
Characterization of local genetic resources 
assesses variation of morphological traits 
(Delgado et al., 2001). Variation of morphological 
traits has played a fundamental role in the 
classification of livestock based on size and shape 
(Yakubu et al., 2010). Morphometric characteristics 
can be grouped into discrete traits (qualitative 
characters) and continuous traits (quantitative 
characters) that can be used to assess genetic 
variation and phylogenetic relationships between 
various populations (Ebegbulem and Ita, 2016). 
In animal breeding, the quantitative traits are the 

major traits of economic interest; they show 
continuous variation (Nicholas, 2023). Body 
measurements and body weight (BWT) give 
thorough descriptions of individuals or 
populations of animals (Yakubu et al., 2010). 
Body dimensions have been used to indicate 
breed, origin and relationship between 
individuals or populations (Ige et al., 2015). 
Measurements of body conformations are vital in 
judging quantitative traits and are useful in 
developing suitable selection criteria and breed 
characterization (Lawrence and Fowler, 2002; 
Sowande and Sobola, 2008). Hence, 
morphological measurements of the Muturu and 
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Bunaji cattle can be used for breed 
characterization and selection decisions (Araujo 
et al., 2006). Characterization of the Muturu and 
Bunaji cattle will play a major role in identifying 
variation between populations and the 
maintenance of these genetic resources. Body 
measurements can also be used for future 
improvement at the genetic level (Birteeb and 
Ozoje, 2012). Therefore, this study was carried 
out to assess the variation in BWT and BLT and 
their capacity to differentiate the Muturu and 
Bunaji cattle into distinct groups. 
 
MATERIALS AND METHODS 
 
Study Locations: The study was carried out in 
two agroecological zones of Nigeria at selected 
farms in Ebonyi and Kogi State. Ebonyi State 
geographic coordinates are (latitude 6° 15′ 0″ N 
and longitude 8° 5′ 0″ E) (Wikipedia, 2024a). In 
Ebonyi State, the study was carried out at 
Onueke Animal Farm in Ezza North Local 
Government Area, whereas in Kogi State the 
study was carried out at a farm in Lokoja, the 
capital city of the State which lies between 
latitude 7° 48′ 7″ N and longitude 6° 44′ 39″ E 
of the Greenwich meridian. It is sandwiched to 
the west and east by the Mount Patti ridge and 
river Niger respectively with an area of about 
3,180 Km2. Nigeria has two distinct seasons: the 
wet season from April to October and the dry 
season from November to March. The annual 
rainfall ranges from 4.60 to 208.80 mm. 
Temperature ranges from 6.1 to 40.0oC 
(Wikipedia, 2024b). 
 
Studied Animal: Ranched animals were used 
for the study. A total of one hundred and fifty-
two (152) consisting of 76 each of Muturu and 
Bunaji cattle breeds were used for the study. The 
study was laid out in a symmetrical factorial (2 × 
2 × 5) arrangement in a complete randomized 
design (CRD). The factors include two breeds of 
cattle (Muturu and Bunaji), two sexes (male and 
female) and five age groups (one to five years). 
 
Body Linear Traits: Twelve traits (body weight 
- BWT, body length - BLH, height at withers - 
HWS, chest girth - CGH, horn length - HLH, 
muzzle circumference - MCC, ear length - ELH, 

hock circumference - HCC, pelvic width - PWH, 
cannon bone circumference - CBC, facial length - 
FLH and tail length - TLH) were measured on 
individual Muturu and Bunaji cattle with the aid 
of a flexible tape. A weighing band was used to 
take the weight of the animals. The animals were 
restrained by their handlers to ease the body 
measurements. Body linear traits (BLT) were 
measured in centimetres (cm), while BWT was 
measured in kilograms (kg). The individual 
animal's age was determined by the number of 
the rings on their horns (Bullock and Pickerinc, 
1984), while the polled animals' age was 
determined by their dentition and from the 
recorded ages of animals kept by the Muturu and 
Bunaji owners. 
 
Data Analysis: All data collected on BWT and 
BLT for Muturu and Bunaji breeds of cattle were 
subjected to t-test analysis using SAS Version 9.4 
(SAS, 2014). The level of significance was set at 
p˂0.05. The results were presented as means ± 
standard errors of means as determined from the 
different populations. 
 
RESULTS 
 
Effect of Breed, Sex and Their Interactions 
on Body Linear Traits and Body Weight of 
1-Year-Old Muturu and Bunaji Cattle: Table 
1 presents the effect of breed on BLT and BWT 
of 1-year-old Muturu and Bunaji cattle breeds. 
The results highlight significant differences in 
certain observed parameters, while others were 
relatively similar between the two breeds. 

Notably, Bunaji exhibited a significant 
increase (p<0.05) in ELH (12.36 ± 0.40), HLH 
(11.66 ± 0.44), HWS (62.87 ± 1.78), FLH (28.62 
± 0.45) and BWT (56.44 ± 2.41) when compared 
to Muturu. Conversely, Muturu demonstrated 
significantly higher (p<0.05) values in HCC 
(10.03 ± 0.35) and CBC (11.12 ± 0.19) as 
compared to the Bunaji breed of cattle. These 
findings underscore the distinct morphological 
characteristics between Muturu and Bunaji cattle, 
emphasizing that certain linear parameters 
varied significantly between the two breeds. 

The assessment of sex differences in the 
linear parameters of Muturu and Bunaji breeds of 
1-year-old cattle, the result reveals that, for the   
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 Table 1:  Effect of breed, sex and their interactions on body linear traits and body weight of 1-year-old Muturu and Bunaji breeds of cattle  
Breed/Sex  ELH  BLH CGH HLH TLH MCC HWS HCC PWH CBC FLH BWT 
Muturu 

 
10.71 ± 

0.44 
66.08 ± 

4.51 

81.38 ± 

4.53 

5.28 ± 
0.88 

37.99 ± 
1.45 

15.03 ± 
0.61 

58.32 ± 
1.71 

14.03 ± 
0.35* 

25.01 ± 
0.55 

12.12 ± 
0.19* 

26.19 ± 
0.81 

55.53 ± 
8.16 

Bunaji 
 

12.36 ± 
0.40* 

61.28 ± 

0.91 

84.01 ± 

1.40 

11.66 ± 
0.44* 

42.2 ± 
3.54 

14.28 ± 
0.49 

62.87 ± 
1.78 

13.02 ± 
0.34 

26.76 ± 
0.63 

11.13 ± 
0.66 

28.62 ± 
0.45* 

56.44 ± 
2.41 

              

Male 
 

11.54 ± 
0.44 

61.86 ± 

1.95 

81.99 ± 

2.60 

8.82 ± 
1.28 

34.29 ± 
1.25 

13.58 ± 
0.44 

57.9 ± 
1.49 

13.60 ± 
0.36 

25.36 ± 
0.54 

12.54 ± 
0.24* 

27.86 ± 
0.71 

52.64 ± 
4.14 

Female 
 

11.6 ± 
0.55 

65.76 ± 

4.44 

83.71 ± 

4.06 

9.68 ± 
1.01 

47.67 ± 
2.94* 

15.98 ± 
0.42* 

64.23 ± 
1.80 

13.38 ± 
0.38 

26.64 ± 
0.72 

10.41 ± 
0.61 

26.94 ± 
0.73 

60.27 ± 
7.52 

              

Muturu M 10.73 ± 
1.7 

64.08 ± 

10.60 

82.30 ± 

13.10 

4.05 ± 
2.16 

37.98 ± 
2.84 

14.63 ± 
1.11 

59.25 ± 
6.95 

14.28 ± 
0.80 

23.90 ± 
1.04 

12.22 ± 
0.52* 

27.03 ± 
3.47 

53.83 ± 
23.61 

  F 10.35 ± 
1.16 

67.23 ± 

16.66 

80.30 ± 

17.07 

6.50 ± 
2.38 

41.5 ± 
4.65* 

16.28 ± 
2.24 

59.70 ± 
5.19 

14.40 ± 
1.32 

27.05 ± 
1.46 

12.30 ± 
1.01* 

25.3 ± 
2.06 

55.00 ± 
26.62 

Bunaji M 12.21 ± 
1.15 

62.9 ± 

3.00 

86.21 ± 

4.35 

11.54 ± 
1.95 

31.6 ± 
3.59 

13.06 ± 
1.41 

58.80 ± 
4.56 

13.31 ± 
1.47 

26.59 ± 
2.07 

13.06 ± 
0.96* 

28.86 ± 
1.42 

58.39 ± 
8.40 

  F 12.53 ± 
1.84 

59.38 ± 

2.68 

81.43 ± 

4.90 

11.8 ± 
1.20 

54.57 ± 
5.85* 

15.7 ± 
0.85 

67.62 ± 
4.87 

12.68 ± 
0.87 

26.97 ± 
2.66 

8.88 ± 
1.15 

28.35 ± 
1.95 

54.17 ± 
9.20 

* = means with superscripts asterisk (*) across a specific column for breed and sex differ significantly (p<0.05) from each other using t-test pairwise comparison. BLT = body linear trait, ELH = ear 
length, BLH = body length, CGH = chest girth, HLH = horn length, TLH = tail length, MCC = muzzle circumference, HWS = height at withers, HCC = hock circumference, PWH = pelvic width, CBC = 
cannon borne circumference, FLH = facial length, BWT = body weight 
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majority of the observed parameters, there were 
no significant differences (p>0.05) between the 
breeds. However, three parameters exhibited 
notable distinctions. Among these parameters; 
TLH (47.67 ± 2.94) and MCC (15.98 ± 0.42) were 
significantly higher (p<0.05) in females 
compared to male counterparts, indicating that 
female animals tend to have greater values in 
these measurements. Conversely, CBC (12.54 ± 
0.24) demonstrated a significant decrease 
(p<0.05) in female animals compared to males. 

The examination of the interactions 
between breeds and sex of 1-year-old Muturu 
and Bunaji cattle of this study indicates that for 
most of the parameters, there were no significant 
differences (p>0.05) in the interaction between 
breeds and sex. However, in the case of two 
parameters, namely TLH and CBC, there were 
noteworthy variations in the interaction between 
the breed and sex of the study. This insight 
suggests that, while most observed parameters 
did not exhibit significant differences (p>0.05) 
based on the interplay of breed and sex, BWT, 
HWS, TLH and CBC displayed distinctive patterns 
influenced by the combination of breed and sex 
factors. 
 
Effect of Breed, Sex and Their Interactions 
on Body Linear Traits and Body Weight (kg) 
of 2-Year-Old Muturu and Bunaji Breeds of 
Cattle: Table 2 outlines the effect of breed, sex 
and their interactions on the BLT and BWT of 2 
years old Muturu and Bunaji cattle. While most of 
the parameters did not exhibit significant 
differences (p>0.05) between the two breeds, 
there were notable variations in certain 
measurements. Muturu displayed a significant 
increase (p<0.05) in ELH (15.77 ± 0.33), CBC 
(13.65 ± 0.19) and FL (35.6 ± 0.61) compared 
to Bunaji. On the other hand, Bunaji exhibited a 
significant increase (p<0.05) in CG (111.14 ± 
2.13), HLH (14.54 ± 1.01), HWS (79.24 ± 4.33) 
and BWT (125.79 ± 6.51) over Muturu in these 
specific parameters. These findings underscore 
the breed-specific morphological differences that 
emerged for the two-year-old Muturu and Bunaji 
cattle. Understanding these distinctions is crucial 
for characterizing and managing the genetic 
traits within each breed.  

The observed changes in linear parameters and 
weight contribute valuable information for breed 
selection, breeding programs and overall 
livestock management practices.    

The assessment of sex differences in the 
BLT and BWT of 2-year-old Muturu and Bunaji 
cattle results reveal that, for the majority of the 
observed parameters, there were no significant 
differences (p>0.05) between the sexes. 
However, two parameters, BLH (85.75 ± 3.3) 
and HLH (13.33 ± 1.32), demonstrated a 
significant increase (p<0.05) in females 
compared to males. 

These findings indicate that, overall, the 
morphological characteristics between male and 
female Muturu and Bunaji cattle were largely 
similar, with only BLH and HLH showing 
discernible sex-related differences. Understanding 
these sex-specific variations in specific BLT is 
crucial for a comprehensive analysis of the 
phenotypic traits within these breeds and may 
have implications for breeding programs and 
management practices. 

The analysis of the interaction’s effects 
between breeds and sex of the 2-year-old Muturu 
and Bunaji cattle indicates that the majority of 
the parameters did not exhibit significant 
differences (p>0.05) in the interaction between 
breeds and sex. However, there was a 
noteworthy finding related to BWT, where Bunaji 
exhibited a significant increase (p<0.05) over 
Muturu at this stage. Additionally, the results 
demonstrated a significant increase (p<0.05) in 
the BWT of males over females. This insight 
provides valuable information about the 
dynamics of weight gain within the specific time 
frame of these two-year age groups, highlighting 
potential sex-related variations in growth 
patterns.  
 
Effect of Breed, Sex and their Interactions 
on Body Linear Traits and Body Weight of 
3-year-old Muturu and Bunaji breeds of 
Cattle: Table 3 displays the impact of breed, sex 
and their interactions on the BLT and BWT of 3-
year-old Muturu and Bunaji cattle. Notably, there 
were notable disparities between Muturu and 
Bunaji cattle in the majority of the observed 
parameters.  
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Table 2: Effect of breed, sex and their interactions on body linear traits and body weight of 2-year-old Muturu and Bunaji breeds of cattle  
Breed/Sex  ELH 

 
BLH CGH HLH TLH MCC HWS HCC PWH CBC FLH BWT 

Muturu 
 

15.77 ± 

0.33* 

83.48 ± 

3.71 

103.31 ± 

3.71 

7.29 ± 

0.84 

64.52 ± 

2.12 

19.45 ± 

0.53 

78.59 ± 

2.82 

15.92 ± 

0.37 

35.90 ± 

0.67 

13.65 ± 

0.19* 

35.60 ± 

0.61* 

100.62 ± 

10.91 

Bunaji 
 

12.33 ± 

0.62 

80.86 ± 

3.02 

111.14 ± 

2.13* 

14.54 ± 

1.01* 

50.5 ± 

3.81 

17.33 ± 

0.53 

79.24 ± 

4.33 

14.80 ± 

0.30 

31.86 ± 

0.99 

12.28 ± 

0.39 

30.76 ± 

1.18 

125.79 ± 

6.51* 
              

Male 
 

14.08 ± 

0.49 

77.59 ± 

2.93 

104.49 ± 

3.75 

9.59 ± 

1.38 

58.00 ± 

2.86 

17.83 ± 

0.57 

75.33 ± 

2.54 

14.86 ± 

0.19 

33.60 ± 

0.87 

12.68 ± 

0.37 

32.93 ± 

0.97 

106.67 ± 

10.33 

Female 
 

13.91 ± 

0.80 

85.75 ± 

3.30* 

109.67 ± 

2.53 

13.33 ± 

1.32* 

56.65 ± 

4.13 

18.77 ± 

0.60 

81.8 ± 

4.09 

15.73 ± 

0.42 

33.97 ± 

1.11 

13.15 ± 

0.35 

33.23 ± 

1.28 

119.27 ± 

8.57 
              

Muturu M 14.43 ± 

0.56 

68.75 ± 

6.26 

88.48 ± 

6.35 

6.00 ± 

2.94 

56.00 ± 

2.83 

18.00 ± 

1.17 

68.8 ± 

7.37 

15.20 ± 

0.48 

33.13 ± 

1.75 

13.10 ± 

0.50 

33.53 ± 

1.74 

63.00 ± 

13.27 

  F 15.94 ± 

0.71 

85.9 ± 

9.26 

104.02 ± 

3.68 

8.32 ± 

1.79 

64.18 ± 

2.29 

18.82 ± 

0.83 

77.28 ± 

6.27 

15.90 ± 

0.78 

36.22 ± 

0.63 

13.80 ± 

0.49 

35.94 ± 

0.72 

97.00 ± 

17.93 

Bunaji M 13.05 ± 

1.58 

79.18 ± 

8.41 

112.83 ± 

5.98 

11.98 ± 

3.48 

54.67 ± 

10.76 

16.67 ± 

1.46 

74.95 ± 

4.75 

14.43 ± 

0.45 

32.60 ± 

3.21 

12.12 ± 

1.59 

31.50 ± 

4.07 

130.50 ± 

19.52 

  F 11.79 ± 

2.74 

82.13 ± 

13.52 

109.88 ± 

9.37 

16.46 ± 

2.81 

47.38 ± 

16.39 

17.83 ± 

2.24 

82.45 ± 

21.05 

15.08 ± 

1.44 

31.31 ± 

4.17 

12.41 ± 

1.42 

30.21 ± 

4.85 

122.25 ± 

28.21 
* =means with superscripts asterisk (*) across a specific column for breed and sex differ significantly (p<0.05) from each other using t-test pairwise comparison. BLT = body linear trait, ELH = ear 
length, BLH = body length, CGH = chest girth, HLH = horn length, TLH = tail length, MCC = muzzle circumference, HWS = height at withers, HCC = hock circumference, PWH = pelvic width, CBC = 
cannon borne circumference, FLH = facial length, BWT = body weight 
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Table 3: Effect of breed, sex and their interactions on body linear traits and body weight of 3-year-old Muturu and Bunaji breeds of cattle  
Breed/Sex ELH 

 
BLH CGH HLH TLH MCC HWS HCC PWH CBC FLH BWT 

Muturu 
 

16.49 ± 

0.33* 

91.86 ± 

2.34 

112.55 ± 

1.75 

8.36 ± 

0.71 

68.27 ± 

1.45* 

21.34 ± 

0.35* 

87.68 ± 

0.92 

17.48 ± 

0.61* 

37.24 ± 

0.61* 

14.58 ± 

0.49* 

37.54 ± 

0.66* 

126.08 ± 

4.89 

Bunaji 
 

14.8 ± 

0.48 

90.42 ± 

4.73 

120.67 ± 

3.05 

16.54 ± 

1.79* 

58.59 ± 

1.96 

18.79 ± 

0.46 

94.91 ± 

3.67 

15.82 ± 

0.29 

34.34 ± 

0.49 

13.39 ± 

0.18 

33.94 ± 

0.39 

158.71 ± 

10.68* 
              

Male 
 

15.47 ± 

0.36 

87.07 ± 

4.16 

115.79 ± 

2.77 

10.68 ± 

1.40* 

60.28 ± 

2.58 

19.75 ± 

0.63 

89.42 ± 

1.31 

16.22 ± 

0.31 

35.67 ± 

0.81 

13.71 ± 

0.15 

35.18 ± 

0.67 

139.92 ± 

9.72 

Female 
 

15.69 ± 

0.59 

95.10 ± 

3.29 

118.06 ± 

2.88 

15.58 ± 

2.15* 

65.83 ± 

1.49* 

20.19 ± 

0.47 

93.73 ± 

4.01 

16.95 ± 

0.64 

35.69 ± 

0.53 

14.18 ± 

0.51 

36.03 ± 

0.78 

147.39 ± 

10.02* 
              

Muturu M 16.46 ± 

1.42 

88.04 ± 

8.53 

113.74 ± 

6.78 

7.26 ± 

1.40 

67.28 ± 

7.04 

21.34 ± 

1.75 

87.40 ± 

4.93 

16.80 ± 

1.26 

37.44 ± 

3.09 

13.92 ± 

0.44 

37.32 ± 

2.11 

130.00 ± 

21.37* 

  F 16.58 ± 

1.18 

94.64 ± 

8.19 

111.94 ± 

7.09 

9.46 ± 

2.52 

67.86 ± 

3.37 

21.32 ± 

0.89 

88.04 ± 

1.88 

18.50 ± 

2.91 

36.86 ± 

1.45 

15.46 ± 

2.44 

38.18 ± 

2.94 

124.2 ± 

16.66 

Bunaji M 14.729 ± 

0.79 

85.92 ± 

19.93 

117.64 ± 

12.67 

13.13 ± 

5.03 

53.87 ± 

5.88 

18.31 ± 

1.72 

91.06 ± 

4.63 

15.80 ± 

1.02 

34.19 ± 

2.26 

13.50 ± 

0.61 

33.53 ± 

1.23 

148.85 ± 

44.17 

  F 14.87 ± 

2.53 

94.91 ± 

15.28 

123.7 ± 

10.01 

19.96 ± 

6.64 

63.3 ± 

5.45 

19.27 ± 

1.74 

98.76 ± 

18.78 

15.84 ± 

1.21 

34.49 ± 

1.43 

13.29 ± 

0.74 

34.35 ± 

1.65 

168.57 ± 

35.77 
* =means with superscripts asterisk (*) across a specific column for breed and sex differ significantly (p<0.05) from each other using t-test pairwise comparison. BLT = body linear trait, ELH = ear 
length, BLH = body length, CGH = chest girth, HLH = horn length, TLH = tail length, MCC = muzzle circumference, HWS = height at withers, HCC = hock circumference, PWH = pelvic width, CBC = 
cannon borne circumference, FLH = facial length, BWT = body weight 
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Muturu exhibited significantly higher (p<0.05) 
values in ELH (16.49 ± 0.33), TLH (60.27 ± 
1.45), MCC (21.34 ± 0.35), HCC (17.48 ± 0.61), 
PWH (35.24 ± 0.61), CBC (14.58 ± 0.49) and 
FLH (34.54 ± 0.66). Conversely, Bunaji 
demonstrated significantly higher (p<0.05) 
values in HLH (14.54 ± 1.79), HWS (94.91 ± 
3.67) and BWT (158.71 ± 10.68) compared to 
Muturu. These findings underscore the distinct 
morphological characteristics and weight 
variations between 3-year-old Muturu and Bunaji 
cattle in this study. 

The sex effect on the BLT and BWT of 3-
year-old Muturu and Bunaji cattle is shown in 
Table 3. All the observed parameters showed no 
significant variation (p>0.05) between males and 
females except in HLH and TLH with a significant 
increase (p<0.05) in the value of female animals 
over the male counterpart. 

The interaction between breeds and sex 
on the BLT and BWT of 3-year-old Muturu and 
Bunaji breeds of cattle. The result revealed that 
there were no significant differences (p>0.05) in 
the observed parameter between breed and 
sexes, but significant increases (p<0.05) were 
observed for some of the parameters in male 
Muturu over the female and similarly, female 
Bunaji cattle had a significant increase (p<0.05) 
in BWT than the male counterpart.  
 
Effect of Breed, Sex and their Interactions 
on Body Linear Traits and Body Weight of 
4-year-old Muturu and Bunaji breeds of 
Cattle: The effect of breed, Sex and their 
interactions on the BLT and BWT of 4-year-old 
Muturu and Bunaji cattle shown in Table 4. HLH, 
HWS and BWT of Bunaji had significantly 
increased (p<0.05) value over the Muturu breed. 
It was also observed that there were no 
significant differences (p>0.05) in other 
parameters under consideration.  

Effects of sex on the BLT and BWT of 4-
year-old Muturu and Bunaji cattle breeds used for 
this study are shown in Table 4, it shows that 
there were no significant differences (p>0.05) in 
most of the parameters observed at this age of 
the studied animals. BLH had a significant 
increase (p<0.05) in males than females. The 
expression of the interaction between sex and 
breed of 4-year-old Muturu and Bunaji breeds of 

cattle are shown in Table 4. It revealed that there 
were no significant differences (p>0.05) in all the 
observed parameters in the interaction between 
breeds and sexes. 

 
Effect of Breed, Sex and their Interactions 
on Body Linear Parameters and BWT of 5-
year-old Muturu and Bunaji breeds of 
Cattle: Observation from the study of 5-year-old 
Muturu and Bunaji breeds of cattle presented in 
Table 5 showed that the breed effects on the BLT 
and BWT of Muturu and Bunaji breed of cattle 
had a high level of significant differences in 
almost all the observed parameters. The table 
revealed that the Bunaji breed had significantly 
higher (p<0.05) values of these parameters than 
the Muturu breed.  

Sex effects on the BLT and BWT of 5-
year-old Muturu and Bunaji breeds are shown in 
Table 5. There was a significant expression of sex 
effect on TLH and HWS where the female had 
significantly higher values of these parameters 
over males. Also observed in Table 5 were non-
significant differences (p>0.05) in other 
examined parameters that occurred between 
sexes. 

The expression of the interaction 
between sex and breed of 5-year-old Muturu and 
Bunaji cattle is shown in Table 5. It revealed that 
there were no significant differences (p>0.05) in 
all the observed parameters on the interaction 
between breeds and sexes.  
 
DISCUSSION 
 
The result of this study reveals that the Muturu 
cattle had lower values for BLT (HWS, CGH, BLH, 
FLH and TLH) than the Rahaji breed reported by 
Yakubu et al. (2010). and the Bunaji breed 
reported by Oduguwa et al. (2013). The average 
HWS of the Muturu cattle in this study is lower 
than the value obtained for the Bunaji breed 
reported by Yakubu et al. (2010). The average 
HWS of the Muturu cattle was below the reported 
maximum range obtained for the Bunaji breed 
(Ochefu et al., 2020). The lower body linear 
measurements of the Muturu compared to those 
of the Bunaji cattle may be due to the genetic 
make-up of the Muturu cattle that translated into 
phenotype with lower BLT. 
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Table 4: Effect of breed, sex and their interactions on body linear traits and body weight of 4-year-old Muturu and Bunaji breeds of cattle  
Breed/Sex ELH 

 
BLH CGH HLH TLH MCC HWS HCC PWH CBC FLH BWT 

Muturu 
 

15.51 ± 

0.32 

100.28 ± 

2.60 

122.07 ± 

2.62 

7.87 ± 

0.67 

65.31 ± 

1.69 

18.48 ± 

0.48 

70.79 ± 

1.17 

17.01 ± 

0.65 

35.66 ± 

0.34 

14.28 ± 

0.28 

36.15 ± 

0.48 

162.61 ± 

9.37 

Bunaji 
 

16.41 ± 

0.30 

97.89 ± 

3.19 

120.74 ± 

2.71 

19.36 ± 

0.87 

66.99 ± 

1.50 

19.98 ± 

0.46 

92.70 ± 

3.70 

16.73 ± 

0.47 

36.84 ± 

0.37 

14.27 ± 

0.27 

36.83 ± 

0.51 

149.00 ± 

9.42 
              

Male 
 

16.05 ± 

0.36 

104.62 ± 

3.14* 

123.38 ± 

2.98 

14.58 ± 

1.81 

67.14 ± 

1.59 

19.52 ± 

0.51 

83.91 ± 

4.68 

17.19 ± 

0.52 

36.23 ± 

0.42 

14.38 ± 

0.29 

37.17 ± 

0.62 

163.77 ± 

10.65 

Female 
 

15.81 ± 

0.29 

93.69 ± 

1.79 

119.50 ± 

2.22 

13.87 ± 

1.69 

65.07 ± 

1.62 

18.85 ± 

0.49 

78.30 ± 

2.37 

16.57 ± 

0.62 

36.21 ± 

0.34 

14.17 ± 

0.25 

35.77 ± 

0.24 

148.65 ± 

7.88 
              

Muturu M 15.47 ± 

1.99 

98.63 ± 

15.06 

119.67 ± 

14.69 

8.38 ± 

2.97 

64.93 ± 

8.14 

19.58 ± 

2.51 

70.15 ± 

4.8 

16.15 ± 

0.76 

35.57 ± 

1.50 

13.85 ± 

0.72 

36.23 ± 

1.9 

153.83 ± 

49.6 

  F 15.63 ± 

1.00 

98.03 ± 

6.11 

120.54 ± 

8.65 

7.43 ± 

1.96 

63.29 ± 

6.65 

17.44 ± 

1.11 

70.24 ± 

2.89 

17.36 ± 

3.85 

35.86 ± 

1.35 

14.41 ± 

1.63 

35.61 ± 

1.28 

156.43 ± 

30.82 

Bunaji M 16.78 ± 

1.00 

106.34 ± 

11.69 

122.38 ± 

11.16 

19.23 ± 

4.61 

67.84 ± 

5.22 

19.5 ± 

2.02 

97.85 ± 

19.57 

17.33 ± 

2.38 

37.25 ± 

1.29 

14.55 ± 

1.50 

37.81 ± 

2.48 

154.88 ± 

38.89 

  F 16.04 ± 

1.30 

89.44 ± 

7.04 

119.10 ± 

11.04 

19.50 ± 

2.20 

66.14 ± 

6.92 

20.45 ± 

1.64 

87.55 ± 

5.02 

16.14 ± 

0.97 

36.44 ± 

1.63 

13.99 ± 

0.23 

35.85 ± 

0.76 

143.13 ± 

38.12 
* = means with superscripts asterisk (*) across a specific column for breed and sex differ significantly (p<0.05) from each other using t-test pairwise comparison. BLT = body linear trait, ELH = ear 
length, BLH = body length, CGH = chest girth, HLH = horn length, TLH = tail length, MCC = muzzle circumference, HWS = height at withers, HCC = hock circumference, PWH = pelvic width, CBC = 
cannon borne circumference, FLH = facial length, BWT = body weight 
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Table 5: Effect of breed, sex and their interactions on body linear traits and body weight of 5-year-old Muturu and Bunaji breeds of cattle 
Breed/Sex ELH 

 
BLH CGH HLH TLH MCC HWS HCC PWH CBC FLH BWT 

Muturu 
 

15.63 ± 

0.38 

101.36 ± 

3.06 

123.31 ± 

2.57 

9.07 ± 

0.70 

64.99 ± 

1.81 

19.95 ± 

0.52 

77.96 ± 

2.17 

16.54 ± 

0.48 

36.93 ± 

0.71 

13.89 ± 

0.23 

36.46 ± 

0.74 

173.62 ± 

9.72 

Bunaji 
 

16.93 ± 

0.37* 

109.13 ± 

3.51* 

129.16 ± 

3.25* 

20.36 ± 

0.97* 

71.56 ± 

1.54* 

21.45 ± 

0.39* 

105.11 ± 

3.69* 

17.57 ± 

0.62* 

38.43 ± 

0.73* 

14.64 ± 

0.42* 

38.76 ± 

0.82* 

187.26 ± 

12.25 
              

Male 
 

15.58 ± 

0.44 

105.39 ± 

3.60 

128.13 ± 

2.91 

13.15 ± 

1.61 

63.82 ± 

2.21 

20.02 ± 

0.48 

82.47 ± 

4.69 

16.98 ± 

0.49 

36.29 ± 

0.53 

14.36 ± 

0.38 

36.23 ± 

0.63 

183.47 ± 

11.05 

Female 
 

16.74 ± 

0.33 

104.80 ± 

3.21 

124.57 ± 

2.92 

17.36 ± 

1.53 

71.29 ± 

1.21* 

21.13 ± 

0.47 

97.05 ± 

3.42* 

17.07 ± 

0.58 

38.64 ± 

0.76 

14.16 ± 

0.31 

38.53 ± 

0.84 

177.61 ± 

10.83 
              

Muturu M 14.77 ± 

2.09 

98.59 ± 

13.20 

121.54 ± 

10.85 

8.06 ± 

2.26 

59.66 ± 

8.95 

19.27 ± 

1.83 

69.33 ± 

4.61 

16.08 ± 

1.23 

35.36 ± 

1.23 

13.64 ± 

0.47 

34.76 ± 

1.33 

162.00 ± 

38.37 

  F 16.05 ± 

1.22 

96.67 ± 

11.27 

119.83 ± 

10.34 

10.60 ± 

2.83 

69.37 ± 

2.01 

20.20 ± 

1.68 

86.52 ± 

3.85 

15.95 ± 

0.68 

37.22 ± 

0.94 

13.57 ± 

0.41 

36.93 ± 

1.13 

155.50 ± 

39.27 

Bunaji M 16.71 ± 

0.76 

113.04 ± 

14.41 

135.47 ± 

9.34 

19.70 ± 

2.90 

70.11 ± 

6.00 

21.43 ± 

1.15 

101.14 ± 

16.69 

18.27 ± 

2.38 

37.97 ± 

2.03 

15.34 ± 

2.07 

38.59 ± 

2.03 

206.71 ± 

45.8 

  F 17.06 ± 

1.96 

106.84 ± 

15.97 

125.48 ± 

15.53 

20.74 ± 

4.92 

72.41 ± 

7.21 

21.46 ± 

2.02 

107.42 ± 

15.99 

17.17 ± 

2.91 

38.7 ± 

3.77 

14.23 ± 

1.65 

38.86 ± 

4.34 

175.92 ± 

56.06 
* = means with superscripts asterisk (*) across a specific column for breed and sex differ significantly (p<0.05) from each other using t-test pairwise comparison. BLT = body linear trait, ELH = ear 
length, BLH = body length, CGH = chest girth, HLH = horn length, TLH = tail length, MCC = muzzle circumference, HWS = height at withers, HCC = hock circumference, PWH = pelvic width, CBC 
= cannon borne circumference, FLH = facial length, BWT = body weight  
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Height at withers (HWS), CGH and BLH of the 
Muturu cattle were within the ranges reported by 
Adebambo (2001) and AGTR (2024) for the same 
breed. However, the CBC value in the present 
study is higher than the value reported by 
Adebambo (2001). Similarly, ELH, BLH, CGH, 
MCC, HCC and FLH of the Muturu and Bunaji 
cattle breed in the present study were less than 
the value reported for the Bunaji cattle (Yakubu 
et al., 2010) and Savannah Muturu cattle (Gwaza 
et al., 2018). The lower value obtained in this 
study may be due to differences in the genetic 
makeup as well as adaptation to fit into forested 
vegetation for effective grazing. The Muturu 
cattle are comparatively smaller animals 
compared to the Bunaji cattle, this small body 
conformation of Muturu cattle may be due to 
adaptations and the genetic makeup.  

The study indicates that certain linear 
parameters varied significantly between Bunaji 
and Muturu cattle breeds. These differences 
suggest distinct morphological features unique to 
each breed. Bunaji cattle exhibited a notable 
increase in ELH, HLH and FLH compared to 
Muturu. This suggests that Bunaji cattle may 
have longer ears, a larger head circumference 
and a longer face compared to Muturu cattle. 

Conversely, Muturu cattle demonstrated 
significantly higher values in HCC and CBC 
compared to Bunaji. This implies that Muturu 
cattle have larger hindquarter circumference and 
CBC compared to Bunaji. The present study also 
reveals that 1-year-old Muturu and Bunaji breeds 
of cattle have the lowest values for all the traits 
investigated. CGH significantly good descriptors 
for the size and weight at the different stages of 
the development. This is because the association 
between BWT and the investigated BLT were 
positive. The BLT of Muturu and Bunaji breeds of 
cattle observed in the present study have lower 
values (ELH, BLH, CGH, HWS, MCC, HCC, CBC, 
PWH, TLH and FLH) than those reported by 
Daikwo et al. (2018) for the Savannah Muturu 
breed and within the range reported by Yakubu 
et al. (2010) for Bunaji cattle breeds. Yakubu et 
al. (2021) reported genetic diversity and 
morphological traits of indigenous cattle breeds 
in Nigeria. These studies provide insights into the 
genetic basis and morphological variations within 
and between these breeds. Ayo et al. (2011) 

explored the functional morphology and 
adaptation of indigenous cattle breeds in various 
environments. Understanding how morphological 
traits relate to adaptation and performance can 
shed light on the significance of the observed 
differences between Muturu and Bunaji cattle. 
This variation may be due to BWT and the size of 
the dams due to genotype by environmental 
interaction that resulted in reduced body sizes of 
the Muturu breeds to cope with the thick forest 
vegetation in the South.  

The assessment of sex differences in the 
linear parameters of Muturu and Bunaji cattle of 
1-year-old reveals that, for most of the observed 
parameters, there were no significant differences 
between the breeds. However, three parameters 
exhibited notable distinctions. Among these 
parameters, MCC was significantly higher in 
females than males, indicating that female 
animals tended to have greater values in these 
measurements. Conversely, CBC demonstrated a 
significant decrease in female animals compared 
to males, this finding is similar to the reports of 
Daikwo et al. (2018) and Gwaza et al. (2018).  

An earlier study analyzed the 
morphometric traits of four Nigerian cattle breeds 
(Bunaji, Sokoto Gudali, Rahaji and Kuri) and 
reported that there were significant differences in 
body measurements between breeds, sex and 
age (Yakubu et al., 2021). In a study that 
compared the effect of breed, sex and age on 
weight and linear body measurements of 
N’dama, Muturu and White Fulani cattle, it was 
reported that there were significant differences in 
live weight and linear body measurements 
between breeds, sex and age (Oduguwa et al., 
2013). 

The present study reported that sex 
differences in the linear parameters of Muturu 
and Bunaji cattle were significant for some 
parameters, with females tending to have greater 
values in TLH and MCC, while CBC was 
significantly lower in females compared to males. 
This finding agreed with the report of Ochefu et 
al. (2020). These differences can be attributed to 
the size and genetic influence. Sex differences in 
the linear parameters of Muturu and Bunaji cattle 
have been studied to determine the effects of 
breed and sex on body measurements. The study 
reported that for most of the observed 
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parameters, there were no significant differences 
between the breeds as agreed with the earlier 
findings of Ogunnupebi et al. (2019) and Ochefu 
et al. (2020).  

Linear body measurements have 
characterised breeds, evaluated breed 
performance and predicted live weight gain. This 
study reported that females were significantly 
superior to males in all the body measurements 
taken, which aligns with the submission of 
various workers (Ochefu et al., 2020). The 
influence of sex on BWT and some morphometric 
traits indicates the usual difference between 
sexes due to hormonal actions leading to 
differential growth rates (Ochefu et al., 2020). 

The examination of the interactions 
between breeds and sex indicates that, for the 
majority of the parameters, there were no 
significant differences in the interaction between 
breeds and sex. However, in the case of two 
parameters, namely TLH and CBC, there were 
noteworthy variations in the interaction between 
the breed and sex during the 1-year-old of the 
study. This insight suggests that while most 
observed parameters did not exhibit significant 
differences based on the interplay of breed and 
sex, TLH and CBC displayed distinctive patterns 
influenced by the combination of breed and sex 
factors (Ochefu et al., 2020). This finding was 
supported by previous research that showed sex-
related differences in morphometric traits in 
various animal species, including goats, sheep, 
cattle and buffalo. These differences are 
attributed to the usual between-sex differential 
hormonal effects on growth Ochefu et al. (2020) 

For instance, a study on the 
morphometric traits of four indigenous cattle 
breeds in Nigeria reported that breed and sex 
were the main sources of variation in almost all 
the linear traits studied. The study also reported 
that N'dama had higher linear body dimensions 
than other breeds in the study, indicating the 
influence of breed and sex on body 
measurements (Ochefu et al., 2020). These 
results suggest that breed has an impact on the 
linear parameters and weight of Bunaji and 
Muturu cattle. The study highlights the 
importance of considering breed when evaluating 
the performance and predicting the live weight 
gain of these cattle breeds. The findings also 

indicated that there were specific parameters 
where breed differences are more pronounced, 
such as ELH, CBC and FLH for Muturu and CGH, 
HLH and BWT for Bunaji. These differences may 
be attributed to genetic factors, environmental 
influences, or a combination of both (Morenikeji 
et al., 2021). 

The search results provided additional 
information on the effects of breed and sex on 
the linear parameters and weight of the two 
cattle breeds, as well as the prediction of linear, 
quadratic and cubic functions. The studies cited 
showed that breed and sex were important 
sources of variation in linear traits such as BLH, 
Heart girth (HGH), HWS and huck circumference 
(HCC) (Morenikeji et al., 2021). The results also 
revealed that breed and age significantly 
influenced live weight and linear body 
measurements in cattle Ochefu et al. (2020). 

 
Conclusion: The BLT and BWT of the Muturu 
and Bunaji breeds of cattle varied across breed, 
sex and age group. Furthermore, the positive 
relationships between BWT and linear body 
measurements at various stages indicated that 
an increase in the growth rate of any of the 
components would correspondingly increase live 
weight gain. 
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