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Abstract The aim of this study was to estimate genetic parameter consisting of heritability and genetic
and phenotypic trends of growth traits. Growth traits studied were birth weight (BW), weaning weight
(WW), 6 months of age weight (6WM), 12 months of age weight (12WM) and 18 of age weight
(18WM). Data used in this study were collected from Breeding Center of Etawah Grade goat in Pelaihari
from 2007 to 2011. The heritability were estimated using Mixed Model Least Square and Maximum
Likelihood procedure. The genetic and phenotypic trends were calculated using regression equation.
Estimation of heritability for BW, WW, 6WM, 12WM and 18WM were 0.54; 0.35; 0.37; 0.68 and
0.63, respectively. The genetic trend of BW and WW were decreased 0.019 and 0.020 kg. In contrast
for 6WM, 12WM and 18 WM were increased 0.003; 0.009 and 0.005 kg, respectively. The phenotypic
trend for all growth traits including BW, WW, 6WM, 12WM and 18WM decreased 0.02; 0.53; 1.11;
2.23 and 5.18 kg, respectively. The heritability of growth traits were considered as moderate to high
(0.35-0.68) which means that selection program will be more efficient and effective to improvement the
genetic merits in Etawah Grade goats.
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1. Introduction

Etawah Grade goats are one of several Indonesian local goat that plays major role for milk and
meat production (dual purpose). Etawah Grade goats are descended originally from crossing
between the Kacang and Etawah goats [1]. Improvement of growth performance traits are
important traits influencing economically advantage in the majority of meat production system.
In addition, growth traits are effectively affected program selection because of moderate to
higher heritability [2]. Heritability estimation of growth traits of different goat breeds have
been reported by several studies [2-4]. That is why for designing local goat such as Etawah
Grade goats, improvement genetic program are very important to realize. However, information
of genetic parameter such as heritability related to growth trait for Indonesian local goat such
as Etawah Grade goat are very rare. Therefore, the estimation of genetic analysis such as
heritability and genetic trend for growth traits and important in designing breeding program
for maximizing genetic improvement. The aim of this study were to estimate genetic analysis
of growth trait of Etawah Grade goat in Breeding Center at Pelaihari, South Kalimantan.

2. Material and Methods
Data used in this study were collected from Breeding Center of Etawah Grade goat at Pelaihari,

South Kalimantan province from 2007 to 2011. The records number of BW, WW, 6WM,
12WM and 18WM were 316; 316; 259; 259 and 165 heads, respectively. To evaluate the
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genetic analysis, the estimation of heritability were calculated Mixed Model Least Square and
Maximum Likelihood procedure (SAS.9.2). The genetic and phenotypic trends were conducted
using the regression mean breeding values on birth year [5].

3. Results and Discussion
3.1. Heritability

Estimated of heritability of BW, WW, 6WM, 12WM and 18WM were 0.54; 0.35; 0.37; 0.68
and 0.63 (Table 1). Heritability of BW in this study is higher than those usually in several
study in different goat breeds [2,3,6]. [6] reported 0.50 for BW of Dwarf goat in West African.
Estimation heritability of BW was reported in Syrian Damascus goat and Boer goat to be
0.41 and 0.30 respectively [2,3]. The heritability estimated for WW and 6WM were moderate
and within the range of published values[2,4]. Estimation heritability of weaning weight
was reported in Emirati and Syrian Damascus goat to be 0.45 and 0.21 respectively [2,7].
Heritability of 12WM and 18WM were higher 0.68 and 0.63, respectively. [6] reported that
heritability for 12 WM in Dwarf goat were 0.30. Differences found among result are probably
due to the difference in goat breed, environment and management, statistical method, data
structure and sampling error [3]. High heritability value of 12WM suggest that selection on the
basis of individual performance will be effective in achieving gain in 12WM.

Table 1. Estimated heritability and standard errors for BW, WW, 6WM, 12WM and 18WM for Etawah

Grade goat
Traits Number of animal h%SE Vi Vi Vs
BW 316 0.54+0.12 0.022 0.175 0.197
wWwW 316 0.35+0.07 0.034 1.534 1.568
6WM 259 0.37+0.09 3.579 6.063 9.642
12WM 259 0.68+0.16 3.846 28.132 31.978
18WM 165 0.63+0.19 0.012 15.743 15755

3.2. Genetic and phenotypic trends

The genetic trend of BW, WW, 6WM, 12WM and 18WM were -0.019; -0.02; 0.003; 0.009 and
0.005 kg/year, respectively (Table 2). [6] reported that genetic trend for BW, W120 and W180
were 0.01; 0.02 and 0.08 kg/year, respectively. The phenotypic trend for BW, WW, 6WM,
12WM and 18WM were -0.02; -0.53; -1.11; -2.23 and -5.18 kg/year, respectively (Table 2).
The genetic trends for traits of BW and 18MW were fluctuating decreased (Fig. 1a). However,
the WW, 6MW 12MW were fluctuating increased (Fig 1a). The same pattern were shown for
the phenotypic trends that indicated fluctuating decreased, except for BW and WW showed a
constant between 2007 to 2011 (Fig 1b). Differences between estimated genetic and phenotypic
values for these traits in comparison with other studies in general is due to difference in animal
breeding standard and follow that different program selection, difference between models and
calculation method and also effects of environmental and breed factors [8,9].
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Table 2. Genetic and phenotypic trends of growth traits for Etawah Grade goat

Regression equation R?
Genetic trend EBV BW =10.02-0.019x 16.3
EBV WW =0.06—0.023x 59.4
EBV 6WM =-0.01 + 0.003x 413
EBV 12WM =-0.03 + 0.009x 69.4
EBV 18WM = 0.019 + 0.005x 78.7
Phenotypic trend BW=3.82-0.02x 153
WW =12.0-0.53x 74.2
6WM=19.5-1.11x 47.5
12WM =29.2 —2.23x 65.8
18WM = 56.9 — 5.18x 90.5
0.06 - L
0.04 1 oot
o ——BW L ——BW
TRy --ww i 301 ——
i Wy 201, ——6WM 20 1 m —A—6WM
-0.02 A = 12WM 10 B & - =>=12WM
-0.04 - =¥ 18WM H - @ & o—=_p —H—=18WM
-0.06 - 2007 2008 2009 2010 2011

Year

Figure la. Genetic trend of growth trait

4. Conclusion

Year

Figure 1b. Phenotypic trend of growth trait

The estimates heritability all traits of growth traits were consistently moderate to high were
range 0.37 to 0.68. Selection for body weights in Etawah Grade goat should be successfully on
the basis that these traits had high heritability. In generally, the genetic and phenotypic trends

of body weight were fluctuation.
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