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Table 1. Descriptive statistics of growth traiid_ori Bakhtiari sheep
Item Traits
BW (kg) WW (kg) 6MW (kg) ADG1 (g) ADG?2 (g)
Number of records 4224 4224 4224 4224 4224
Mean 5.01 29.31 41.55 270.32 136.15
Coefficient of variation (%) 15.71 18.66 20.77 20.34 45.90
Standard deviation 0.79 5.47 8.63 54.99 62.49
Maximum 7.7 47.6 73 453.93 311.49
Minimum 2 13.4 18.5 104.3 5.56

BW: Birth weight; ADG1: Average daily gain from Hirto weaning; WW: Weaning weight; ADG2: Averagelylgain from
weaning to six-month weight; 6MW: Six-month weight.
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Table 2. Summary of the pedigree information favgh traitsin Lori Bakhtiari sheep

ltem

Number of sires 272
Number of dams 1635
Number of animals without offspring 3043
Number of animals with offspring 1907
Number of animals with unknown sire 496
Number of animals with unknown dam 354
Number of animals with both parents unknown 210
Number of sires with progeny 237
Number of sires with record and progeny 132
Number of dams with progeny 1555
Number of dams with record and progeny 1048
Average inbreeding coefficient (%) 0.56

Number of inbred animals 1488
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Fig. 1. Multivariate temporal recursive model
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Fig. 2. Multivariate fully recursive model
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Table 3. DIC values of standard multivariate amdctiral equation models in Lori-Bakhtiari sheep

Model DIC

Standard multivariate 77616.3682
Multivariate temporal recursive 26003.1365
Multivariate fully recursive 28554.1263
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Table 4. Posterior meatsposterior standard deviation of structural coéfits of causal effects between growth
traits in LoriBakhtiari sheep

¥Causal relationship

Posterior means + posterior standard deviation

BW — ADG1 9.343+0.8T
ADG1 — WW 0.03+0.001
WW — ADG2 10.632+0.25
ADG2 — 6MW 0.14+0.0002

*BW: Birth weight; ADG1: Average daily gain from Hirto weaning; WW: Weaning weight; ADG2: Averagdlylgain from

weaning to six-month weight; 6MW: Six-month weight.

*k

99% HPD interval did not include zefo95% HPD interval did not include zero.
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Table 5. Posterior meansposterior standard deviation of direct heritapilihaternal heritability and ratio of
maternal permanent environmental variance to plypimvariance in standard and temporal recursivdeatmin
Lori Bakhtiari sheep

Traits Multivariate standard model Temporal remgsnodel

h? + PSD h2+PSD  pe®+PSD h? + PSD h2+PSD  pe®+PSD
BW 0.32+0.03 0.05+0.01 0.15+0.01 0.29+0.01 0.0630.0 0.1+0.03
ADG1 0.2+0.03 - 0.14+0.01 0.22+0.00 - 0.14+0.01
WWwW 0.17+0.03 0.1+0.00 0.15+0.01 0.18+0.03 0.11+0.03 0.14+0.01
ADG2 0.11+0.02 - - 0.11+0.00 - -
6MW 0.16+0.03 - 0.06+0.00 0.16+0.00 - 0.06+0.00

¥¥BW: Birth weight; ADG1: Average daily gain from Hirto weaning; WW: Weaning weight; ADG2: Averagélylgain from

weaning to six-month weight; 6MW: Six-month weighf.

2 2 .
: Direct heritability,hm: Maternal heritability,”® : Ratio of maternal

permanent environmental to phenotypic variance, :F&i3terior standard deviation.
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Table 6. Posterior meansposterior standard deviation of direct geneticelations, maternal genetic correlations
and phenotypic correlations between growth traitisari Bakhtiari sheep

Direct genetic correlation Permanent environmentahenotypic correlation

Traits* correlation

Structural Standard Structural Standard Structural Standard
BW-ADG1 0.55+0.02 0.1+0.11 0.60+0.14 0.35+0.08  0.46+0.0T 0.20+0.0T
BW-WW 0.47+0.02 0.33+0.11 0.54+0.16 0.53+0.07  0.39+0.01 0.34+0.01
BW-ADG?2 0.47+0.07 0.08+0.15 - - 0.36+0.01 0.05+0.01
BW-6MW 0.49+0.07 0.27+0.11 0.54+0.16 0.51+0.07  0.40+0.0T 0.26+0.01
ADG1-WW 0.99+0.00 0.96+0.0T 0.99+0.00 0.98+0.0f°  0.99+0.00 0.94+0.00
ADG1-ADG?2 0.91+0.00 0.17+0.1% - - 0.86+0.00 0.01+0.01*
ADG1-6MW 0.97+0.00 0.78+0.06 0.99+0.00 0.98+0.00  0.96+0.00 0.63+0.01
WW-ADG?2 0.90+0.01 0.2+0.14¢ - - 0.85+0.00 0.05+0.01
WW-6MW 0.97+0.00 0.81+0.05 0.99+0.00 0.99+0.00  0.97+0.00 0.67+0.01
ADG2-6MW 0.98+0.00 0.73+0.07 - - 0.95+0.00 0.81+0.01

*BW: Birth weight; ADG1: Average daily gain from Hirto weaning; WW: Weaning weight; ADG2: Averagdlylgain from
weaning to six-month weight; 6MW: Six-month weight.
™ 99% HPD interval did not include zefd®5% HPD interval did not include zef595% HPD interval included zero.
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Fig. 7. Variations of means of breeding value fgfrsonth weight under multivariate standard andgeral
recursive models in Lori Bakhtiari sheep
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Table 7. Genetic trend + standard error of growfts of LoriBakhtiari sheep using standard multivariate and
structural equation models

Genetic trend

Lo ¥

Traits Direct Maternal

Standard Structural Standard Structural
BW(kgly) 0.006 +0.001 0.0237+0.003 -0.0002%+0.0002 -0.0007™+0.0006
ADG1(gly) 0.770.088 37+0.395 - -
WW (Kgly) 0.069°0.008 0.129°+0.013 0.0011+0.0002 0.0007 +0.0002
ADG2(gly) 0.47+0.039 1.27+0.134 - -
6MW (Kgly) 0.11"+0.01 0.187"+0.019 - -

*BW: Birth weight; ADG1: Average daily gain from Hirto weaning; WW: Weaning weight; ADG2: Averagdlylgain from
weaning to six-month weight; 6MW: Six-month weight.
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Abstract

In order to estimate genetic parameters and getretids of growth traits in Lori Bakhtiari sheepngsstructural
equation models and standard multivariate modeldigoee and phenotypic data which were collectech f£994 to
2011 in Lori Bakhtiari sheep breeding station wased. The studied growth traits included birth Wwei(BW),
average daily gain from birth to weaning (ADG1),aning weight (WW), average daily gain from weaniagix-
month weight (ADG2) and six-month weight (6MW). €brdifferent models including standard multivaristedel
(SMM), multivariate temporal recursive model (TRMhd multivariate fully recursive model (FRM) were
considered. Based on DIC values, TRM had the higplesisibility. Under TRM, structural coefficienketween
BW-ADG1, ADG1-WW, WW-ADG2 and ADG2-6MW were estinegt to be 9.343, 0.03, 10.632 and 0.14,
respectively. Direct heritability estimates for rtiened traits were 0.32-0.29, 0.2-0.22, 0.17-0A81-0.11 and
0.16-0.16, respectively. The estimated values &oregic trends under SMM and TRM were 6-23, 0.7,189,
0.4-1.2 and 110-187 grams per year for BW, ADG1, WABG2 and 6MW, respectively. The results of gemeti
analyses of growth traits indicated the necesditgomsidering causal relationships between theistuttaits for
developing efficient breeding program in Lori Balkintsheep.
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