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7. Kleiber Ratio (KRa)
8. Kleiber Ratio (KRb)
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1. Birth Weight (BW)

2. Weaning Weight (WW)

3. 6-Month Weight (6MW)

4. Yearling Weight (YW)

5. Average Daily Gain (ADGa)
6. Average Daily Gain (ADGb)
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Table 1. Descriptive statistics of traits used in this study

Sl il

22 ‘féu ok slaas ok Sldas AJ‘,SJ sldas Sliw
. (" oo
& BYY Mean No. of Nc_J. of Number of Trait
cv SD Dams Sires records
13.70 0.57 4.16 1726 289 5364 (BW) k@) V5 055
2213 481 21.73 1280 227 4261 (WW) KQs S e 035
1710 542 31.69 1153 202 3062 (6MW) (kg) Salo ik 055
16.73 6.57 39.27 1077 186 2183 (Yw) kg S 055
G i B 5 5l als, 035 Sl ke
22.4 39 174 2980 208 4261
(ADGa) @ld)
O B S e ) W5 O35 GRIA ke
345 28 81 2353 182 3062 _
(ADGb) @/ld) Kals
Yoo é 5 ‘ 5 - R
6.9 1.2 17.2 2980 208 4261 R ke
(KRa)
Yoo S 5 -
41.3 25 6.06 2353 182 3062 O 2t) 8 e Sl o lS o
(KRb)

BW, birth weight; WW, weaning weight; 6MW, 6 months weight; YW, yearling weight; ADGa: Average daily gain
from birth to weaning weight; ADGb: Average daily gain from weaning weight to 6 month weight; KRa: Kleiber
ratio before weaning weight; KRb: Kleiber ratio after weaning weight.
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Table 2. Least square means £S.E. for the studied traits

3 3 ™
\ - . 4, %
Y8 58 T2 i e D g 2 ve }-g 28
b9 Sy LS tag g [ = 18 vg
7 3 *E 0 0wE 328 )% 33 518 w43
R 2u< R »
2 2 %
3 3
Uw.‘;'- *% **k *% *% **% *% **k *%
Sex
Male 4.91°+0.87 23.23%+.80 191.57°40.95  21.35%+0.11  34.63%+2.18  92.35%°+0.15  9.24%+0.12  49.73%+2.72
Female 3.72°+0.82 20.18°+0.93 170.07°+0.86 17.04°+0.12 29.68°+2.12  78.25°+0.19 6.13°+0.10 38.26°+1.26
JJ); C)J *%k *x ** ** *x ** *x *%
Birth type
Single 4.28+0.71 26.52°+1.90  205.27°+0.87 19.18+0.12  35.26%+2.13  87.59°+0.18  11.27°+0.10  48.14°+2.36
Twin 3.57°+0.74 21.15°+1.86 180.48°+0.66 17.09°+0.11  31.47°+2.12  81.38°+0.18 7.48°+0.08 43.84°+1.58
b B
Dam age *%k *x ** ** * * * *
(year)
2 3.36°¢0.12  22.26%0.17 176.13"+1.85 16.73°40.15  25.47°+0.16  69.25°+0.17  6.12°+0.07  34.72°+0.99
3 3.73%+0.13  22.37™+0.22  188.52°+3.71 17.55°#0.16  27.46°+0.11  73.16¥+0.13  7.15°+0.03  34.94°+0.72
4 413°40.12  23.38%+0.52 193.10°+1.86 18.05°+0.18 29.26%+0.14  74.27%+0.16  9.16°+0.06  36.73%+0.72
5 433°+0.11  25.17°+0.14  200.82%+3.78  19.07%+0.17  31.71%0.43  73.37%+0.13  8.25°+0.03  37.93*+0.28
6 5.16%0.12  26.94%+0.81 215.6142.83  20.14%+0.26  35.23+0.22  76.17%+0.12  7.19+0.02  38.93"+0.82
7 5.10%+0.14  27.26"+0.46  206.51°+3.74 19.21°%0.31  37.27°%+0.22  76.58%+0.13  9.37°+0.03  41.82%+0.12
'Ujj JL’“ *% *% *% *% ** *% ** *%
Birth year
'U}J @)U Hx g ok ke ok
. - 0.23 '+0.01 - - 0.17 '+0.07 0.15°+0.04 0.16 £0.04 0.25 +0.03
Birth date
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Table 3. Log Likelihood values in different models for studied traits

*Traits
W SMW W ADG, ADG KR, KR,
Model BW i o ) oRB OSSle 05 GRIB oSl S Cud S s
[S35] o 09 C35] B
SN T) o _ P BIEESYPRET) S S e Sl Bl Bl
G S o Sab Sesy P . . . c .
S5 h b A5 Sabe b R R
1 214.83 5811.61 8131.57 2895.05 -184.90 -7384.44 3229.66 4394.23
2 244,28  6093.06 8224.61 2890.26 -183.61 -7386.09 3226.27 4381.45
3 249.51 6094.74 8221.32 2893.28 -189.43 -7388.97 3228.24 4384.19
4 24534 6098.32 8210.51 2891.47 -182.46 -7383.17 3227.28 4383.16
5 246.82 6095.78 8221.68 2892.81 -183.41 -7382.20 3226.24 4384.71
6 247.12  6092.99 8220.06 2892.31 -183.19 -7383.89 3226.28 4384.26

s ok 4l 35 e oy e ekl S5 slael T

BW, birth weight; WW, weaning weight; 6MW, 6 months weight; YW, yearling weight; ADGa: Average daily gain
from birth to weaning weight; ADGb: Average daily gain from weaning weight to 6 month weight; KRa: Kleiber
ratio before weaning weight; KRb: Kleiber ratio after weaning weight.
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Table 4. The estimates of (co)variance components and genetic parameters for studied traits based
upon best fitted model

RSE
R,  %SE  h,tSE  h@SE A oA e  Pn A T
Best Trait
model
0.20 - 0.08£0.02  0.15+0.04  3.47 2.62 - 031 054 3 BW
0.16 0.07+0.02 - 0.16+0.03 1452 11.10 1.03 - 2.39 2 ww
0.21 0.06+0.02 - 0.21+0.04 1236 877 0.98 - 2.61 2 6MW
0.22 - - 0.22+0.06 16.81 13.11 - - 3.70 1 YW
0.13 0.06+0.02 - 0.13+0.05 13.83 1114 0.84 - 1.85 2 ADG,
0.14 - - 0.14+£0.05 11.93 10.17 - - 1.76 1 ADGy,
0.06 - - 0.06£0.02 13.15 1232 - - 0.83 1 KR,
0.04 - - 0.03£0.02 1538 1491 - - 0.47 1 KRy,

Sadvcils sl glas SE ol ail s I ced € sl spd iy Wtk i, by

(r8) G + 0.50, + 1.50,m/ 0y Is

h?q: direct heritability; h%,: maternal heritability; c* ratio of maternal permanent environmental effects; S.E: standard
error; h% =Total heritability= o7 + 0.565, + 1.50,/55.
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Table 5. Estimates of direct additive genetic and phenotypic correlations among studied traits

Y Cho \ Chwe
p Iy . .
Trait-2 Trait-1
0.42+0.11 0.65%0.02 Ww
0.37+0.18 0.59+0.02 6MW
0.15+0.21 0.28+0.02 YW
0.16+0.20 0.27+0.01 ADG, BW
0.22+0.16 0.41+0.02 ADG,
0.45%+0.18 0.31+0.02 KR,
0.11+0.09 0.24+0.03 KRy
0.47+0.09 0.56+0.04 6MW
0.24+0.08 0.39+0.04 YW
0.71+0.05 0.83+0.01 ADG, WW
0.14+0.05 0.37+0.01 ADG,
0.73+0.03 0.94+0.01 KR,
0.12+0.04 0.29+0.01 KRy
0.34+0.03 0.58+0.04 YW
0.25+0.03 0.53+0.04 ADG,
0.19+0.01 0.36+0.02 ADG, MW
0.36+0.01 0.47+0.02 KR,
0.61+0.02 0.93+0.01 KRy
0.43+0.02 0.68+0.01 ADG,
0.22+0.02 0.45+0.01 ADG, YW
0.10+0.02 0.24+0.01 KR,
0.09+0.02 0.13+0.01 KR,
0.15+0.09 0.34+0.10 ADG,
0.72+0.08 0.91+0.09 KR, ADG,
0.41+0.09 0.63+0.09 KR,
0.25+0.14 0.57+0.11 KR, ADG
0.67+0.44 0.84+0.10 KRy b
0.19+0.09 0.36+0.15 KR, KR,
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Abstract
Background and objectives: In Iran, production of mutton as the main source of red meat does
not satisfy the increasing demand of the consumers. To increase meat production, estimation of
genetic parameters of economic important traits is necessary for determining breeding goal and
selection index.

Materials and methods: In this study, the collected data from 1996 to 2014 at the Makooei
Sheep Breeding Station (Makoo) in west-Azerbaijan province were used to estimate genetic
parameters for growth traits and Kleiber ratios. Traits studied were birth weight (BW), weaning
weight (WW), six month weight (6MW) and yearling weight (YW), average daily gain from
birth to weaning (ADG,), average daily gain from weaning to six months of age (ADGy),
Kleiber ratio from birth to weaning (KR,), and Kleiber ratio from weaning to six months of age
(KRb). (Co) variance components were obtained by fitting different animal models using a
restricted maximum likelihood (REML) procedure via ASREML program. The most
appropriate model for each trait was determined based on log likelihood ratio tests.

Results: The most appropriate model for birth weight was model 3 (direct and maternal genetic
effects, without considering covariance between them), for weaning weight, six month weight
and average daily gain from birth to weaning the best was model 2 (direct additive genetic
effects and maternal permanent environment) and for yearling weight, average daily gain from
weaning to six months, Kleiber ratio from birth to weaning, and Kleiber ratio from weaning to
six months of age were consistent with model 1 (direct effects). Direct estimate of heritability
for BW, WW, 6MW, YW, ADG,, ADG;, KR, and KR, was 0.15+0.04, 0.16+0.03, 0.21+0.04,
0.22+0.06, 0.13+0.05, 0.14+.04, 0.06+£0.03 and 0.03+0.02, respectively. The estimate of
maternal heritability for BW was 0.08+0.02. Genetic correlations ranged from 0.13 (between
YW with KRy) to 0.94 (between WW with KR,).

Conclusion: The results of this study indicated that selection for Kleiber ratio can result in
genetic improvement of growth rate as well as feed efficiency.

Keywords: Sheep, Variance component, Average daily gain, Kleiber ratio, Heritability
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