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Extended Abstract

Introduction and Obijective: Estimates of genetic and environmental parameters of different
component traits related to growth are needed to develop a proper selection program. The
Kleiber ratio (KR) is defined as average daily gain as a proportion of metabolic body weight.
Most studies conducted in KR ignored the effect of sex-linked chromosomes and assumed that
direct genetic effects were influenced by autosomal chromosomes. Therefore, the purpose of
this study was to estimate (Co)variance components of both autosomal and sex-Linked
chromosomes for KR in Markhoz goat.

Material and Methods: In the present study, the data were collected from 1992 to 2014 at
Markhoz goat breeding station in Kurdistan province, Iran. The traits were kleiber ratio from
birth to weaning (KR1), kleiber ratio from weaning to six months of age (KR2), kleiber ratio
from weaning to six months of age (KRy), kleiber ratio from six to nine months of age (KR3)
and kleiber ratio from nine to twelve months of age (KR4). The GLM procedure of the SAS
software was used to determine significant fixed effects. The model accounting for fixed effects
included year, sex, birth type and age of doe. In addition, random effects included direct
additive genetic effects of autosomal chromosomes, direct additive genetic effects of sex-linked,
maternal genetic effects, maternal permanent environmental effects and residual effects.
(Co)variance components and genetic parameters were estimated using six different single-trait
analysis via Average Information algorithm of Restricted Maximum Likelihood method using
WOMBAT software. Akaike’s Information Criterion (AIC) test was applied to select the most
apropariate model for each trait.

Results: The most suitable model for KR1, KRz, KR3 and KRj traits were the sixth, first, fourth
and first models, respectively. Based on the best models, the estimated direct autosomal
heritabilities were 0.410, 0.019, 0.172 and 0.020 for KR1, KRz, KR3 and KRy, respectively. The
estimated sex-linked direct heritabilities were 0.008, 0.021, 0.049 and 0.023 for KR;, KRz, KR3
and KR4, respectively. The maternal heritability for KR; and KR; were 0.106 and 0.057,
respectively. The maternal permanent environmental effect of 0.064 was estimatedfor KR1. The
autosomal, sex-chromosome and phenotypic correlations between traits were ranged from -
0.518 to 0.901, -0.943 to 0.652 and -0.001 to 0.312, respectively.

Conclusion: The results of this study showed that a considerable ratio of the phenotypic
variance is explained by sex-linked chromosome effects. Therefore, including the sex-linked
chromosome effect in the model may lead to a more precise estimates of direct autosomal
heritability.
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Table 1. Summary statistics of traits of kleiber ratio used in Markhoz goat (gram)

From nine to twelve From six to nine months of From weaning to six From birth to

months of age age months of age weaning 'I:re&i;s
SIS bWl Salo 4 b s jl Salo i b (655 s 5 $yS peis  Wg j e
Number of records
2762 3168 3502 3852 3)95) s
Number of sire
224 224 224 225 by s
Number of does
1183 1219 1265 1289 oosle slis
Average
0.94 1.05 1.30 13.99 WSile
6.46 7.91 46.75 5.19 Minimum
Maximum
4.49 7.46 8.69 39.40 s
Ry
Coefficient of variation(/.)
100.2 100.8 168.46 18.58 . X
(1) s o
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Table 2. Significantly fixed effects on traits of kleiber ratio (gram)

From nine to twelve months From six t? nine months From weaning to six months of From birth to weaning Fixed effects
of age g e il .
K, b & Koo 55 5 Salo i B 63655 5 S5 5 g} b el
*% *x ** ** Year
J
*ok *%k Hok il Sex
R Y"“u.
ok woke ns il Birth type
g Gl
haled ns ns ns Age of doe
e o

ns: not significant (P>0.05); **: highly significant (P<0.001)
ol ey 3 s Johe Jols il S
(V) Aty o ol doms 53 g D9 0
98 by @ (6lo (3 ae (ib)ly s
90 AW I ol 3 0 KRy Glaw (gl odd 25l
3 (+1°F) iy 32315 -1OA) abla Jlzi X g o
2 spb ol b JILANENR) 35 (+/)) B
Olas JS jebdy gy +/+F KRy Ciio (4l cpdls uins
9 Sligy Gjg GRIB sy Clie Wil b iy 4 bgye
algl g eple @il @ layy; Wb cod wlS coud
S8 g bl (sl Jio 5l oolitw] § LSl o (Jriro
Dgd o DUl Come Giuli8l 4 oo il oyl
P i b g (o3l malitue (SUB) (Staven
4\§ W .))5|).3 —‘/‘\F 9 —‘/;';' ).:.)LO.A KR3 9 KRl Cuo
b 5 939 edtns (S5 51 o eSS Sy
9 meilone (SBF (Shuad (5))] (992 (it Ce 2Bl oo
Sely Gy ot e e BBL wlgie (b
Nser g 6l il eitee s pbcdly
(F+) 2L 6 le 5 s S5

(P<eeoN) jla gze (b s € )5 Sze ju NS

KR cuwn dlx o 3)9])9 W“""“‘*‘ d)iiiwl)s )L\.Eo
S5 35 35 W ) Jols 3 5 Fpm ccsndS I 12
o iyliS <IN 5 /Y o5 i able e X
ol 5l a8 Wb sygly </FY s ol KR1 Cino
u9LD.~o cde el ).u.wa um.m L))‘ lamy W) uu)‘)s
s ul.m.o}u Jel W) .))9]).1 dlﬁsd)).).: w])a Y
Sglise oy 0 2y90 ST ()9 Sglite S @ Al 0
s g Cglae ol odlitwl (o)l slaJde 04
il e Lulyd (35 it Sl 5 5 agS)
L KR cae @y gple gpdy <ilyy jladte
s bable Jlme X 5g o5 g0 (S5 Jol>
O swly 3B 5y YA) fe=e AV gdly p calise
KawoS 33 g () +/+A (Sleo ol dituwoS 3 (V) +/e=e/4N
Spdy Bl e (V) cunl oad (D)5 /oA gpm Sl
gdeld g3 aS 3 oY adllas pl ;3 KRp caws 550k
5 ity upu bl odyel cbaolp wlilE
dy50 Slas 0 gl @yl ST &S W6 )S o o )Ken
ol dyalp g 3ly Juo 3 g w3l She (wyp

(ol 028 031> UL‘“.“ Sy plS s Clio p2 gl e (5 canlis) adlllas 3550 lao (¢l 03be] s AIC yodlie =Y J94>
Table 3. AIC values in different models for studied traits (The most suitable model for each traitof kleiber ratio is

shown in bold)

Traits
wlio Model
From nine to ggglve months of From six to ;E']ge months of From weaning to six months of age From birth to weaning Jde
SIS b SSabe 55 s 5l Selo Jib B (55550 ] S35 b A ;)

1118.47 3798.36 8067.81 9426.34 1
1120.25 3799.07 8069.55 9409.31 2
1120.49 3800.12 8069.85 9413.03 3
1122.56 3788.49 8070.36 9404.51 4
1122.49 3801.11 8071.61 9410.74 5
1124.41 3788.84 8072.11 9402.96 6
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Table 4. (Co) variance components and genetic parameters estimates for traits of kleiber ratio

From nine to twelve months ofage ~ From six to nine months ofage ~ From weaning to six months of age From birth to weaning Traits
S, b ) JESIERS Salo i b (68 0 ] S5 e 5 g 5l oo
Model
1 4 1 6 Jie
0.011 0.211 0.071 1.902 Gg
- 0.069 - 0.492 o2
m
0.011 0.059 0.078 0.037 05
- - - 0.298 o2
pe
0.506 1.011 3.49 2.553 Gg
0.529 1.227 3.642 4.644 0]2)
- -0.114 - -0.64 o
am
- -0.963 +0.115 - -0.662 +0.110 Fam
0.020 +0.022 0.172 +0.049 0.019 +0.020 0.410 +0.065 h(Zl
- 0.057 +0.026 - 0.106 +0.041 h?n
0.023 +0.021 0.049 +0.025 0.021 +0.019 0.008 +0.020 hg
- - - 0.064 +0.025 c?

02 = additive genetic variance for autosomal loci, 2= additive genetic variance for sex-linked loci, o%,= maternal additive genetic variance, Ope=
maternal permanent environmental variance, 2= residual variance, o= phenotypic variances, a,,,,= direct autosomal-maternal genetic covariance,
Tam: direct autosomal-maternal genetic correlation, h2= direct autosomal heritability, h?= direct sex-linked heritability, h2,: maternal heritability and

c?: maternal permanent environmental effect
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Table 5. Estimates of direct autosomal genetic, direct sex-linked and phenotypic correlations between the studied

traits (gram)
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