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ABSTRACT

Separation of autosomal and sex-linked direct additive genetic effects has a high importance in breeding programs.
This study was conducted to determine the autosomal and sex-linked additive genetic effects on growth related traits,
using 17732 birth to yearling body weight records of Markhoz breed of goats in Sanandaj Markhoz Goat Breeding
Center. In the models used to estimate variance components, birth year and season, sex, birth type and weighting age
were fixed effects and direct autosomal additive genetic, direct sex-linked additive genetic, maternal additive genetic
and maternal permanent environmental effects were considered as random effects. Variance components were
estimated by Average Information algorithm of Restricted Maximum Likelihood by using Wombat software. For
birth weight, weaning weight, pre-weaning daily weight gain and 6 month, 9 month and yearling weights, direct
autosomal heritability estimates were 0.19+0.04, 0.13+0.03, 0.13+0.03, 0.12+0.03, 0.20+0.04 and 0.21+0.04, direct
sex-linked heritability estimates were 0.03+0.02, 0.03+0.03, 0.02+0.03, 0.04+0.03, 0.07+0.03 and 0.07+0.03,
maternal heritability estimates were 0.06+0.03, 0.05+0.03, 0.05+0.03, 0.05+0.03, 0.04+0.03 and 0.03+0.03 and
coefficients of maternal environmental effects were 0.09+0.02, 0.05+0.02, 0.04+0.02, 0.05+0.02, 0.04+0.02 and
0.05+0.03, respectively. The findings showed that sex-linked genes possibly have negligible and close to zero
additive genetic effects on body weights at initial ages and more noticeable effects on body weights at higher ages.

Keywords: Autosomal heritability, growth related traits, markhoz goats, maternal heritability, sex-linked heritability.
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Table 1. Descriptive statistics and pedigree structure of the studied traits

Traits BW WWwW PWDG 6MW IMW YW
No. Records 4758 3721 3721 3405 3149 2699
Mean (Kg) 2.49 15.33 0.109 17.68 20.91 25.10
Max (Kg) 3.70 26 0.199 27 34 40
Min (Kg) 1.30 7 0.030 9 10 12
SD (Kg) 0.46 4.09 0.34 4.01 4.90 6.24
Total animals 5052 4172 4172 3877 3618 3297
Animals with record 4758 3721 3721 3405 3149 2699
Dams 1420 1276 1276 1257 1221 1175
Sires 234 225 225 224 224 224
Animals with unknown sire 289 287 287 288 287 287
Animals with unknown dam 342 328 328 323 323 320
Base Animals 286 286 286 286 286 286

(SIS 59 YW ¢ Kol 59 MW ¢ Salo? ()59 BMW ¢ 5.8 1ol 5l Giom alig, (59 Lial38l PWDG ¢(6 5 s (59 WW dlgi )59 BW

BW: birth weight; WW: weaning weight; PWDG: pre-weaning daily gain; 6MW: 6month weight; 9MW: 9month weight; YW: yearling weight.
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Table 2. Least-square means of the studied traits (Kg) for different levels of the fixed effects

Fixed effect BW WW PWDG MW IMW YW
Blrth year *x *k *% **k *% *x
Sex **% *% *% *% *% *%
Male 2.48° 15.82° 0.114% 18.23° 21.49* 26.28°
Female 2.28° 13.60° 0.097° 16.17° 18.51° 21.76°
Blrth type *x *k *% **k *% *x
Single 257 16.00° 0.115° 18.25° 21.17° 24.89*
Twin 2.42° 14.34° 0.102° 16.87° 19.76° 23.97°
Triplet 2.15° 13.77° 0.101° 16.47° 19.07° 23.20°
Dam age *x *k *% **k *% *
2 2.23° 13.89° 0.100° 16.43° 19.11° 23.63*
3 2.33° 14.80° 0.107% 17.17%® 20.03* 24.47°
4 2.40° 14.92° 0.108° 17.35° 20.04° 24.22°
5 2.41° 15.07° 0.109° 17.45° 20.28° 24.11°
6 2.44° 14,93 0.108* 17.60° 20.38* 24117
7 2.45° 14.62% 0.105% 17.18% 20.17° 23.59°
Regression coefficient on age - 0.0797" -0.0002™ 0.0904™ 0.1286" 0.1048"
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BW: birth weight; WW: weaning weight; PWDG: pre-weaning daily gain; 6MW: 6month weight; 9MW: 9month weight; YW: yearling weight.
ns: not significant (P >0.05); *: significant (P <0.05); **: highly significant (P < 0.01); A same letter in each column means not-significant difference

of least square means in Tukey-Kramer test at 0.05 level.
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Table 3. Genetic parameter estimates for the studied traits

Parameter BW WWwW PWDG 6MW IMW YW
h2+sE 0.19:£0.04 0.13+0.03 0.13+0.03 0.12+0.03 0.20-£0.04 0.21:0.04
h2Z+se 0.03+0.02 0.0340.03 0.0240.03 0.04+0.03 0.07+0.03 0.07+0.03
hZ4sE 0.06:£0.03 0.050.03 0.050.03 0.05:0.03 0.04+0.03 0.03+0.03
cI4+SE 0.09:£0.02 0.05:£0.02 0.04:£0.02 0.05:0.02 0.04:0.02 0.05:£0.03
Direct autosomal additive genetic correlations +=SE
ww 0.4340.14
PWDG 0.3140.15 0.9840.01
6MW 0.4040.15 0.9140.07 0.88+0.08
IMW 0.154+0.13 0.7240.10 0.6940.10 0.8340.07
YW 0.1740.14 0.58+0.13 0.55+0.13 0.77+0.10 0.9140.05
Direct sex linked additive genetic correlations £SE
ww 0.3840.55
PWDG 0.2610.66 0.950.06
6MW 0.2140.55 0.5040.44 0.5740.44
IMW 0.39:£0.42 0.47+0.37 0.39+0.45 0.64:£0.26
YW 0.48+0.43 0.5240.40 0.43+0.47 0.48+0.35 0.8240.14
Maternal genetic correlations =SE
ww 0.3340.28
PWDG 0.18+0.30 0.9740.02
6MW 0.3440.29 0.90+0.14 0.86+0.16
IMW 0.52+0.31 0.69+0.25 0.63+0.26 0.82+0.18
YW 0.53+0.39 0.57+0.36 0.50+0.37 0.7240.32 0.8440.21
Maternal environmental correlations £SE
ww 0.69+0.22
PWDG 0.51+0.26 0.9440.04
MW 0.70+0.23 0.87+0.14 0.76+0.18
IMW 0.65+0.24 0.76+0.22 0.70+0.25 0.73+0.18
YW 0.55:+0.24 0.560.28 0.54+0.31 0.54:+0.27 0.84+0.17
Phenotypic correlations =SE
ww 0.2440.02
PWDG 0.12+0.02 0.98+0.00
MW 0.2440.02 0.7140.01 0.68+0.01
IMW 0.22+0.02 0.55+0.02 0.52+0.02 0.68+0.01
YW 0.2040.02 0.4440.02 0.4240.02 0.52+0.02 0.7240.01

2 g . g ¢ g ‘ e s = AR I . e s .. ) esdai g
h?, ‘é—lla—dg_ii 039 YW 5U’S.¢La o9 OMW .u’ian # 539 BMW 5 .5 i )\ SR 4..‘)5) 09 wl)sl PWDG (5,15 1o y39 WWealgs 59 BW
.a)\d.ill.a‘ slas SE E‘_g)JLa e oyl 2 fd)QLA ‘_g)i_'x.\?c,.:{‘» 2, fom A 4.1...4‘5 peilo 6):243.5'5')5 :hzs !6:15)‘53‘ (oo 6;{%@5‘)5

BW: hirth weight; WW: weaning weight; PWDG: pre-weaning daily gain; 6MW: 6month weight; 9MW: 9month weight; YW: yearling weight; h?;:
direct autosomal heritability; h’%: direct sex-linked heritability; h?,: maternal heritability; c?: coefficient of maternal environment; SE: standard error.
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