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Table 1. Descriptive statistics dta used in the analysis

Trait

BW WWwW 6MW IMW YW
Number of animals 10278 6735 4778 3139 1985
Number of sires 333 303 265 219 179
Number of dams 2856 2308 3407 2360 1763
Mean (kg) 3.69 22.16 36.13 45.48 52.70
SD (kg) 0.76 4.26 6.09 6.43 6.74
CV (%) 20.60 19.22 16.85 14.14 12.79

BW: birth weight, WW: 3-month weight, 6MW: 6-moniveight, 9MW: 9-month weight, YW: yearling weightDS

standard deviation, CV: coefficient of variation.
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Table 2.Least squares meafws different effects in the statistical models of & for body weightraits

Trait®
Fixed effects
BW WW 6MW IMW YW
Flock-Year-Season ok ok ok i *
Dam age * * * * *
Sex . . * * ok
Male 3.78+0.01 22.30+0.09 36.77+0.15 46.0f+0.11 53.15+0.20
Female 3.58+0.01 22.0+0.14 3554+0.12 44.93+0.13 52.19+0.22
Birth type o o o * *
Single 3.89+0.01 23.14+0.11 37.55+0.07 46.3f+0.09 52.35+0.19
Twin 2.98+£0.02 22.47+0.13 36.67+0.10 45.72+0.12 53.6910.24
Triplet 2.47£0.05 22.04+0.09 359f+0.14 44.78+0.16 52.88+0.86
Inbreeding F=0 3.86+0.01 22.46+0.11 37.48+0.03 47.66+0.04 50.20+0.01
0< F <0.05 3.68+0.02 22.12°+0.08 36.24+0.05 45.57+0.06 52.68+0.15
F>0.05 3.32+0.05 21.0P+0.12 34.62+0.08 39.06+0.07 55.35+1.32
Parity ns ns ns ns ns
Lamb age at weighing - * *x *x o
Regression on lamb age - -0.11+ 0.05 -0.31+0.07 0.29+0.10 -0.53+0.13
Sex * Dam age * ns ns *x ns
Sex * Parity ns ns * ns ns
Sex * Inbreeding *x ns ns ns ns
Birth type * Dam age ns * * *x *
Birth type * Inbreeding ns *x ns ns ns
Parity * Inbreeding ns *x ns ns ns
Dam age * Inbreeding * ns ns ns ns

Means with similar letters in each sub class withitolumn do not differ significantly &< 0.05.
BW: birth weight, WW: 3-month weight, 6MW: six-mdntveight, 9MW: 9-month weight, YW: yearling weight

P<0.01,* P<0.05.
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Table 3. AIC values for different models of analysis fordyaveights at different ages

Trait
model BW WW MW IMW YW
1 13961.116 17849.838 17777.888 10351.270 6333.333
2 -3973.886 17773.054 17745.526 10335.010 6320.156
3 -3960.242 17771.966 17745.114 10335.898 6323.008
4 -3958.186 17772.966 17741.282 10337.794 6321.242
5 -3957.324 17773.968 17747.014 10337.010 6321.548
6 -3971.886 17774.968 17743.282 10334.356 6322.810

The most appropriate model for each trait is shawhold face. BW: birth weight, WW: 3-month weig@&VW:
six-month weight, 9MW: 9-month weight, YW: yearlimgight.
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Table 4. Estimates of (Co) variance components, genetigpaietiotypic parameters obtained with the best model
for body weight traits in Mehraban sheep

“4d
ltem Trait
BW WWwW 6MW IMW YW
Model 2 3 4 2 2
o? 0.06 2.39 8.52 6.22 0.98
A
sz - 0.1 0.75 - -
o,. - - -0.41 - -
2 0.01 - - 0.35 1.30
g pe
o2 0.23 5.21 14.33 10.93 9.29
p
o? 0.16 2.72 6.09 4.36 7.01
e
2 0.25 +0.04 0.46 +0.05 0.59 +0.08 0.57 +0.08 0.11 +0.08
h 4 (S.E)
hzm (S.E) - 0.02 +0.01 0.05 +0.03 - -
h[2 0.26 0.47 0.42 0.57 0.10

o2, . direct additive geneticg® : maternal additive genetie,, covariance between direct additive genetic effect
and maternal genetic effe@tzpe: ratio of maternal permanent environmental effeotphenotypic varianceazp:

phenotypic varianceg2 : residual variancey:z, : direct heritability;hzm: maternal heritabilityS.E.: standard error.
& For trait abbreviations see footnote of Table 1.
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Table 5.Estimates of phenotypic, direct genetic, materealegic and residual correlations between studagtbtr

Trait® Trait 2 L1#S.E bimdS.E  ram#S.E  romaS.E rmiz=£S.E he12tS.E reaS.E  rp#S.E
BW ww 0.03+0.09 - - - - - 0.11+0.04 0.08+0.01
BW 6MW -0.02+0.10 0.14+0.11 - 0.90+0.04 - - 0.98+0.16 0.11+0.01
BW IMW 0.28+0.13 - - - - 0.84+0.23- 0.17+0.06 0.17+0.02
BW YW 0.11+0.41 - - - - 0.12+0.32 0.07+0.05 0.08+0.02
ww 6MW 0.37+0.06 - -0.49+£0.11  -0.37+0.08 0.56+0.09 - -0.994#0.10 0.35%0.01
ww IMW 0.27+0.08 - - - - - 0.21+0.09  0.24+0.02
WW YW 0.81+0.25 - - - - - 0.02+0.08 0.21+0.02
6MW IMW 0.94+0.04 -0.27+£0.84 - 0.07+0.02 - - 0.30+0.09 0.67+0.01
6MW YW 0.91+0.06 0.71+0.37 - 0.50+0.32 - - 0.63+0.08  0.49+0.02
IMW YW 0.95+0.23 - - - - 0.29+0.02 0.77+0.07 0.63+0.02

ra1 . direct genetic correlation between traits 1 @nd,;,;.correlation between direct genetic effect and nmatler
genetic effect of trait 1,1,, correlation between direct genetic effect oft ttaand maternal genetic effect of trait
2; rpom1 . correlation between direct genetic effect oftttaand maternal genetic effect of trait 1i.4% correlation
between direct genetic effect and maternal gerdtéct of trait 2; k., : maternal genetic correlation between traits
1 and 2; rel2 : residual correlation between taigsd 2; rpl2 : phenotypic correlation betweeitsrhand 2S.E.:
standard error.

2 For trait abbreviations see footnote of Table 1.
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Table 6. Estimates of genetic, phenotypic and envitental trends (g/year) for body weight at différeges

Trait Direct trend Maternal trend Phenotypic trend ~ Environmental trend
BW -0. 89** + 0.26 0.02+0.01 27.05* +1.64 27.94* +1.38
ww 0.21 +£0.09 -0.03+0.01 170.34* + 12.29 170.13** £8.92
6MW 8.52 +4.86 -1.53+0.54 237.06** + 24.85 228.54**+ 11.99
IMW 7.54 +3.37 -0.39+0.16 -154.86** £ 41.90 -147.32** £ 29.53
YW -2.93 +1.08 -0.80 + 0.20 1240.54** + 50.31 1243.47** + 47.33
BW: birth weight, WW: 3-month weight, 6MW: six-mdntweight, 9MW: 9-month weight, YW: yearling
weight.
** P <0.01.
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Abstract

The objective of the present study was to estingateetic parameters and genetic and phenotypic grehthody
weight traits from birth to yearling ages Mehratsreep. Traits included were birth weight, weanirgjght, 6-
month weight, 9-month weight and yearling weighteTdata included 10278 lambing records and pedigree
information used in this research were collectetth@Breeding Station of Mehraban sheep (Hamedawviga, Iran)
during 1994-2011. Genetic parameters were estimasidg restricted maximum likelihood procedure bé t
Wombat program and the SAS program was used fdingdand analysising data. Direct heritabilities ®\W,
WW, 6MW, 9MW and YW were estimated as 0.25+0.044680.05, 0.59+0.08, 0.57+0.08 and 0.11+0.08,
respectively. The heritability estimates of thesétd suggested the most suitable trait for coridgalirect selection
were WW for pre-weaning and 6MW for post-weaningqu Direct genetic correlations between birth giriwith
other body weights ranged from -0.02 between BW @iV to 0.95 between 9MW and YW. Direct genetiatte
was significant only for birth weighP0.01).Phenotypic trends were significant for all traisQ.01).
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