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Abstract.

Body weight and body measurements at weaning age are important traits representing
growth in beef cattle. This research was conducted at the Technical Unit of Madura
Cattle and Forage for Animal Feed, Pamekasan, Madura, Indonesia. Eighty-six data
points of performance of Madura cattle at weaning age, born in 2014-2019 were used
to evaluate the performance and estimate the heritability for weaning weight (WW)
and body measurement (chest girth (CG), body length (BL) and wither height (WH))
at weaning age. Weaning age was corrected to 205 days. Estimation of variance
components was performed using restricted maximum likelihood applying genetic
models of Genstat version 18. The mean of WW, CG, BL and WH for female were 83.82
+17.91 kg; 100.87 +7.80 cm; 87.66 +8.96 cm; and 93.04 +5.49 cm, respectively. The
mean of WW, CG, BL and WH for male were 81.02 +20.52 kg; 100.12 +9.82 cm; 85.94
+9.54 cm; and 92.69 +7.46 cm, respectively. There were significant difference for WW,
CG, BL and WH between year of calf birth. The number of sires used each year varied
between 1 to 7 sires. The heritability values for WW, CG, BL and WH were 0.60, 0.43,
0.48 and 0.44, respectively.

body length, chest girth, heritability, weaning weight, wither height

Madura cattle as local cattle breed of Indonesia has the superiorities for low feed intake,
high genetic resistance to hot climate and high adaptability to low quality feed. Madura
cattle has also high carcass percentage with good meat quality [6]. This beef cattle
plays an important role as source of meat, especially in East Java. Indonesian National
Standard (SNI / Standar Nasional Indonesia) of Madura cattle is used to maintain the
quality of Madura cattle performance. There are three body measurements involved in
SNI: Chest Girth (CG), Body Length (BL) and Wither Height (WH). Body measurement at
weaning age are of critical importance in the beef breeding program. Performance at

weaning age represents the survival ability of a kid and milk producing ability of dam.
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Body weight and body measurement at weaning age are economically important traits,

that are easily measured and should be genetically improved.

Heritability for a certain trait is the most important genetic parameters for designing
and predicting outcomes of breeding programs. Selection should be based on the traits
with moderate to high heritability to enhance the genetic improvement of Madura cattle.
The mean for corrected weaning weight of Madura cattle in four districts of Madura
island (Bangkalan, Sampang, Pamekasan and Sumenep) in 2019 was 93.96+6.21 kg [7].
Performance at weaning age of Madura cattle were 81.74 kg, 99.9 cm, 85.75 cm and
102.46 cm for weaning weight, chest girth, body length and wither height, respectively
[4]. Heritability estimates from birth to 600 days of age in Brahman cattle ranged
from 0.28+0.01 to 0.50+0.06 for body weight, 0.27+0.01 to 0.43+0.09 for chest girth,
0.28+0.01 to 0.58+0.08 for hip height and 0.34+0.01 to 0.51+0.08 for body length
using univariate analysis [2]. Heritability for weaning weight, chest girth, body length
and wither height of Madura cattle in Pamekasan, Madura were 0.33, 0.35, 0.66 and
0.53, respectively [4].

Technical Unit of Madura Cattle and Forage for Animal Feed, Pamekasan Madura,
belong to East Java Livestock Services has the responsibility to conserve and improve
the quality of Madura cattle. The genetic evaluation of sire based on the performance
of offspring at weaning age is important for designing breeding program to improve
Madura cattle. This study aimed to evaluate the weaning performance and estimate the
heritability value for body weight and body measurement at weaning age of Madura
cattle in Technical Unit of Madura Cattle and Forage for Animal Feed, Pamekasan,
Madura.

The material used were Madura cattle in Technical Unit of Madura Cattle and Forage
for Animal Feed, Pamekasan, Madura, which born in 2014 to 2019. Weaning Weight
(WW), Chest Girth (CG), Body Length (BL) and Wither Height (WH) at weaning age were
measured and recorded. Body measurement at weaning was corrected to 205 days of
age using the formula:

WWwW — BW

X 205) + BW1]
age

WWoys = <

in which: WW,,s = corrected weaning weight (kg); WW = weaning weight at the day
of measurement (kg); BW = birth weight (kg); age = age at the time of weaned (days).

Estimation of variance components was performed using restricted maximum likelihood
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applying genetic models of Genstat version 18 [8]. The heritability for the traits were

calculated using sire model. The formula of sire model is as follows:
Vij=H+s;+e;(3]

in which: y; = performance of offspring j from sire i;

u = population mean; s; = random effect of sire i; e;; = random error.

ij

Means of BW, CG, BL and WH for female Madura cattle at 205 days of age were shown
in Table 1. Statistical analysis showed that there were no significant different between
male and female performances. The performance of female Madura cattle during 2014
to 2019 varied significantly. The highest weaning weight (96.63 kg) was found in year of
2017. The highest value for body measurement was found in 2016 with 106.17 cm, 95.4
cm and 96.4 cm for CG, BL and WH, respectively. The results were higher than study
done in Pamekasan which reported the value of WW, CG, BL and WH were 81.74 kg,
99.90 cm, 85.75 cm and 102.46 cm, respectively [4].

TABLE 1: Mean of body weight (BW), chest girth (CG), body length (BL), wither height (WH) at weaning age
of female Madura cattle borned in 2014 to 2019.

Year of Bith N BW (kg) CG (cm) BL (cm) WH (cm)
Mean + SD Mean + SD Mean + SD Mean + SD
2014 7 75.46+17.32 96.92+6.67  83.61+6.16 91.66+4.92
2015 8 70.47+10.86 96.52+6.18 81.76+6.98 89.97+5.59
2016 10 96.45+18.18 106.17+9.37  95.40+8.66 96.40+5.61
2017 6 96.63+9.40 104.75+4.41 93.51+5.06 96.27+4.44
2018 3 83.74+11.32  100.00+125 85.05+4.35 91.50+0.59
2019 3 75.75+17.09  98.51+7.73 79.87+6.14 89.31+2.65
Total 37 83.82+1791 100.87+7.80 87.66+8.96 93.04+5.49

Table 2 presented the performance of male Madura cattle at weaning age during
2014 to 2019. The highest performance of WW, CG, BL and WH was in year 2017 and
the lowest performance was in 2015. The mean of weaning age performance were
lower compared to the performance of Madura cattle reported in 2017 which were 97
kg, 113 cm, 96 cm and 103 cm, respectively [5].

The following Table 3 showed the distribution of sire that produced offspring born
in 2014 to 2019. The number of sire used in breeding program was 14 heads, in which
showed high variation in distribution of sire between year. The lowest humber of sire

used was in 2017, which was only 1 sire and produced 10 offsprings. While in 2015,
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TABLE 2: Mean of body weight (BW), chest girth (CG), body length (BL), wither height (WH) at weaning age
of male Madura cattle borned in 2014 to 2019.

Year of N
Birth

2014 10
2015 "
2016 5
2017

2018

2019 "
Total 47

BW (kg)

Mean + SD

82.02+14.08
75.71+20.05
87.94+13.95
93.36+7.15

80.43+17.38
78.60+31.42
81.02+20.52

CG (cm)

Mean + SD
100.56+5.40
98.66+9.33
104.02+8.07
102.13+2.17
98.66+8.03
99.61+16.05
100.12+9.82

BL (cm)

Mean + SD
86.94+5.43
82.71+7.81
94.42+5.37
94.09+5.16
85.28+9.77
82.08+13.18
85.94+9.54

WH (cm)

Mean + SD
95.11+5.61
90.93+5.78
95.69+5.77
96.96+5.77
91.03+7.05
90.38+10.95
92.69+7.46

there were 7 sires used for producing offspring. The sire of E occupied the highest

percentage of offspring with 17.44% of the total number of offspring during 2014-2019,
in which 66.67% was in 2017. Based on Table 1and 2, it could be seen that 2017 showed

the best performance, which was the contribution of sire E to produce offspring with

better performance at weaning age. The variation in using sire with different number

per year was due to the availability of semen or sire at that year. Hence, it was not based

on its breeding value.
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TABLE 3: The distribution of sire producing offspring borned in 2014 — 2019.

SIRE 2014

I o m m o O @ >

I
J
K
L
M
N

Total Off- 17
spring
per year

Total sire 4
per year

2015 2016 2017
3
1
9
1 10
4
2
2
1
1
1
1
21 15 10
7 4 1

2018

2019 Total Off-

spring
per sire

3
i
13
9
15
4

14 86
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The heritability for weaning weight, chest girth, body lenght and body heigth were
presented in Table 4. The heritability estimate for weaning weight was categorized high
with the value of 0.60. This value was in line with the research of Madura cattle in four
districts in Madura island with the value of 0.64 [7]. The heritability estimates for body
measurement were categorized as medium value. The heritability for chest girth was
higher than the value (0.35) found in Madura cattle in Pamekasan [4]. The moderate
to high value of heritability indicates that the selection based on these traits will give

significant impact on the improvement of genetic and performance of Madura cattle.

TABLE 4: Component of variance of Sire (Of), residual (Ofu) and Heritability for chest girth (CG), body length
(BL), wither height (WH) at 205 days of age in Madura cattle using Sire model.

Trait Component of Variance Heritability
02 a2

wWw 20.10 131 0.60

CG 3.69 2712 0.48

BL 5.95 50.03 0.43

WH 3.03 24.23 0.44

The high genetic potency of Madura cattle could be improved by applying proper
breeding program. Selection based on performance of weaning age could improve the
genetic and performance of Madura cattle due to high to moderate heritability value.
Due to high variation of offsprings performance at weaning age between sires and year
of birth, selection of sire using in breding program should be based on its breeding

value for weaning performance of its offspring.

This work was funded by Universitas Brawijaya, Faculty of Animal Science through the
Professor funding scheme 2020. The author also acknowledges the Technical Unit of
Madura Cattle and Forage for Animal Feed, Pamekasan, Madura and the staff member

for supporting data.

[1] Hardjosubroto W. Aplikasi Pemuliabiakan di Lapangan. 1994. Gramedia Indonesia.

DOI 10.18502/kls.v0i0.11830 Page 451



KnE Life Sciences
ICASI

[2] Kamprasert N, N Duijvesteijn and JHJ Van der Werf. 2019. Estimation of Genetic
Parameter for Body Weight and Body Measurement in Brahman Cattle. Animal Vol.
13 (8): 1576-1582

[3] Mielenz N and L Schueler. 2003. Zuchtwertschaetzung. Heft 6. Institute fuer
Tierzuecht und Tierhaltung mit Tierklinik. Martin-Luther Universitaet. Halle-
Wittenberg

[4] Prihandini PW, D Maharani, G Suparta and Sumadi. 2018. Estimates of Heritability and
Breeding Values for Growth Traits in Madura Cattle Reared in Pamekasan Regency.
Asian Jr. of Microbiol. Biotech. Env. Sc. 20 (3): 1041-1044

[5] Sulistiyoningtiyas |, VMA Nurgiartiningsih, G Ciptadi. 2017. Evaluation of Body Weight
and Vital Statistics based on Year of Birth in Madura Cattle. Jurnal lImiah Peternakan
Terpadu. Vol. 5(2): 40-43

[6] Sutarno and D Setyawan. 2015. Genetic diversity of local and exotic cattle and their
crossbreeding impact on the quality of Indonesia cattle. Biodiversitas 16 (2):327-354

[7] Tribudi YA, VMA Nurgiartiningsih, PW Prihandini. 2019. Pendugaan Nilai Heritabilitas
Sifat Pertumbuhan Sapi Madura. Jurnal limu limu Peternakan 29 (2): 152-157.

[8] VSN International Ltd. 2017. GENSTAT Release 18.

DOI 10.18502/kls.v0i0.11830 Page 452



	Introduction
	Materials and Methods
	Results and Discussion
	Conclusions
	Acknowledgment
	References

