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Table 1- Pedigree information of Kermani sheep

c).w HKEY
Description Number

. . . 10988
No. of animals in whole population
P9Lu O‘..A‘”9 b QU|%> Sy 6126
No. of animals with both known parents
ke 3239
Dams
’ 339
Sires
gl gs cllge 7350
No. of animals with no progeny
Cl’.’i dl)b Ql}bp 3638
No. of animals with progeny
Gl Cuzon 31,8 Slass 1818

Base population
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1- Kleiber Ratios
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Table 2- Summary statistics of traits used in this study

. hﬁ‘ " &A| .o .

Sl 3,95 y daxi il i Sl Sl Oy o o
Traits No. of Mean = Min  Max (+2,)

records S.D C.V (%)
(£)5) oS 316 g5 il g el
Average daily gain from birth to weaning (ADG1) 3333 23177 47.21 1518 255.76 20.37
(g
(p5) Sale (b b (6558 ) ailis) 0yjg il
Average daily gain from weaning to 6-month 1411 109.98 25.53 58 170 23.21
(ADG) (gr)
(p5) Sole 15 (Sale (s ailjs) ()js il
Average daily gain from 6-month to 9-month 306 40.78 22.43 3397 105 55.00
(ADG:s) (gr)
(£5) oSy b (Sale & il g5 Sl
Average daily gain from 9-month to yearling 177 38.06 1551 2530 47.07 40.75
(ADGy) (gr)
S5 1B g plS s
Kleiber ratio from birth to weaning 3333 19.86 5.34 13 25 26.89
(KRy1)
uim.u o L x5t ) 'wl{ e 1411 13.13 1.71 7 14 13.02
Kleiber ratio from weaning to 6-month (KRz)
ol 68 Fale 5 1§ Sl 306 7.63 131 171 833 17.17
Kleiber ratio from 6-month to 9-month (KR3)
S B (Koo & 5l8 177 3.30 0.61 130 5230 18.48

Kleiber ratio from 9-month to yearling (KR3)
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Table 3- Average daily gain based on different levels of fixed effects (gr)

Effect Levels ADG1 ADG, ADG: ADG:
8 ole
Overall 231.77 +0.021 109.98 + 0.012 40.78 + 0.001 38.06 + 0.033
mean
M)JI 232.75 + 0.013¢ 113.13 + 0.081% 41.06 + 0.040% 38.63 + 0.063%
oy > ale
Lamb Fe"r;‘;le 230.80 + 0.015°F 106.83 + 0.063F 40.30 + 0.032°F 37.49 + 0.044P
591_5 f 234.75 + 0.032¢ 115.14 +0.047¢ 41.45 + 0.012¢ 30.26 + 0.024%
- ingle
RV RN .
Birth type 1%‘5 ?; 228.84 + 0.082° 104.81 + 0.058° 40.11 + 0.034° 36.88 + 0.074°
WI
2 221.85 + 0.007¢ 98.87 + 0.012f 36.14 + 0.008¢ 34.04 + 0.057¢
i oo oy 3 265.87 + 0.0832 108.75 + 0.0374 35.48 + 0.025f 35.24 + 0.038¢9
‘5;:% age 4 196.87 + 0.036° 103.99 + 0.001° 36.93 + 0.033¢9 38.13 + 0.011°
5 221.42 + 0.0714 113.34 + 0.003° 40.40 + 0.021* 40.17 + 0.031°
6 237.74 + 0.040° 117.86 + 0.045° 42.39 + 0.047° 41.00 + 0.002%
7 246.83 + 0.026° 120.14 + 0.0172 44.31 £ 0.009" 41,07 + 0.056°

Cawl +[00 Jloss] o )3 HI7 xe BN D9z g pas Sl coli Sl o polaw (gl alie By g +/+ ) Jlois! maw )0 (657 gime w3 /00 Jlois| o )> ()57 gime 5

* P<0.05, ** P<0.01 and Similar letters for levels of each fix effect indicates non-significant different at P<0.05.
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Table 4- Average Kleiber ratio based on different levela of each fixed effects

7! b ©l
Effect Levels Traits
KR1 KR2 KR3 KR4
IS oSk 19.86 + 0.002 13.13 £ 0.045 7.63 £0.023 3.30 £0.015
Overall mean
MPI 20.58 + 0.023¢ 13.47 4+ 0.018¢2 8.73 + 0.001% 3.62 + 0.0382
ale
o Slo
Lamb ° 18.78 + 0.082°F 12.79 4 0.052P £.53 + 0.032F 2.98 + 0.040P
Female
9 20.22 + 0.0192 14.26 + 0.0072 8.02 + 0.022¢2 4,11 + 0.0542
g s Single
Birth type 19_‘9? 19.14 + 0.031° 12.00 + 0.065° 7.24 + 0.054° 2.49 + 0.056°
win
2 20.34 + 0.013° 13.42 + 0.067° 7.34 + 0.035¢ 2.98 + 0.059°
il pin ole 3 19.50 + 0.038° 12.36 + 0.083° 8.67 + 0.0142 3.54 + 0.018°
Dam age 4 21.22 + 0.063% 12.52 + 0.053f 7.75 + 0.024° 3.44 + 0.053%
5 18.52 + 0.015¢ 13.25 + 0.0144 6.34 + 0.017¢ 2.79 + 0.064"
6 19.31 + 0.0134 13.64 + 0.048% 7.31 + 0.0324 3.61 + 0.038%
7 20.33 + 0.033° 13.53 + 0.017°P 7.41 + 0.047P 3.42 + 0.003%

ol o0 Jlain] o )3 07 gime BB 3429 pis Kby <ol Jl o polaw (gly lie GBgys g +/+) Jloin! o j3 (457 ixe w3 /00 Jlois] o )5 ()07 e %
* P<0.05, ** P<0.01 and Similar letters for levels of each fix effect indicates non-significant different at P<0.05.
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Table 5- AIC values for traits (best model for each trait is in bold)

Je
Model

Slao
Traits

ADG;

ADG?

ADG3

ADG4

KR1

KRz

KR3

KR4

53085.670
53084.471
53080.331
53079.062
53071.042
53077.038

OO WN R

34179.528
34175.841
34173.841
34175.860
34176.131
34177.421

20998.412
20992.635
20992.638
20990.635
20991.414
20996.373

19950.662
19952.662
19952.624
19958.320
19960.134
19960.761

6353.759
6353.432
6352.067
6351.761
6350.048
6350.978

5153.897
5153.761
5154.065
5154.174
5154.751
5155.376

2989.678
2989.068
2988.734
2990.014
2991.323
2991.789

1671.546
1617.983
1617.998
1618.068
1618.345
1618.566
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Table 6- (Co) variance components and genetic parameters estimates for the studied traits

U 5ol Sl
Paraméter Traits

ADG1 ADG:? ADG3 ADGa KR1 KR2 KR3 KR4
reolie Jao 5 3 4 1 5 2 3 1
Model fitted
GE: 178.51 205.14 298.59 333.65 0.57 3.56 441 5.78
'jrr.: 138.63 143.11 147.06 - 0.32 - 1.28 -
Ope” 4383 - - - 0.36 2.06 - -
crE: 929.10 1060.27 1463.78 1767.19 2.18 13.12 16.46 19.35
Oy : 1290.07 1398.52 1909.43 2100.84 3.43 18.74 22.15 25.13
Tam - - -118.40 - - - - -

2 0.17 + 0.19 + 0.20 + 0.23
hg” + SE 0.14 £0.04 0.15+£0.02 0.16 £0.03 0.16 £0.04 0.02 003 002 004
hy? + SE 011002 010004 0.08%0.02 - obogli - - -

2 0.10 + 0.11 +
c* + 5E 0.03+£0.03 - - - 0.04 0.02 - -
h.t: 0.19 0.20 0.19 0.16 0.21 0.19 0.23 0.23

Tam (o9 oobsly T~ wsle (Bl uibjly 1™ g plo (oS (Jame uibyly Tpa” dle (il (S55 uibyly By ™ colow> (oial33] (S5 wib)ly 1"
M ol opole ol bausmo 5l 3 48 5gid il 5l s 10 6 yale s (6 piaclys lm cuuiione (6 iy T (g plo g maitans (Sei5 yuilylgS

S ety

Eﬂ::3 direct genetic variance, :rm:: maternal additive genetic variance, tr_ﬂ;: maternal permanent environmental variance, '5’9:3

residual variance, I:F_ﬂ:: phenotypic variance, g,,.: covariance between direct genetic and maternal additive genetic, fiz": direct

heritability, hm:: maternal heritability, £%: ratio of maternal permanent environmental effect to phenotypic variance, hr:: total

heritability.
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Table 7- Estimate of genetic, phenotypic and environmental correlation between studied traits

Jol Cho pgd o pafitane (S} (Samod
Trait 1 Trait2  Genetic correlation

ADG1 ADG; 0.20 £0.051
ADG1 ADG3 -0.19 £0.074
ADG1 ADG4 0.16 £0.034
ADG: KR1 0.57 £0.016
ADG: KR2 -0.54 £0.024
ADG1 KR3 0.14 £0.085
ADG1 KR4 -0.24 £0.037
ADG:? ADG3 -0.41 £0.042
ADG:? ADG3 0.13+0.76

ADG:? KR1 -0.15 +£0.033
ADG:? KR2 0.74 £0.038
ADG:? KR3 -0.18 £0.074
ADG:? KR4 0.46 +£0.013
ADG3 ADG4 0.23 £0.072
ADG3 KR1 -0.37 £0.014
ADG3 KR2 0.27 £0.063
ADG3 KR3 0.68 £ 0.057
ADG3 KR4 0.12 +0.037
ADG: KR1 0.24 +0.053
ADG: KR2 0.14 +0.028
ADG4 KRz -0.38 £ 0.024
ADG4 KR4 0.54 +0.049
KRz KR2 0.11 £ 0.075
KRz KR3 0.89 +0.071
KRz KR4 -0.33 £0.013
KR2 KR3 -0.28 £ 0.005
KR2 KR4 0.73+£0.061
KR3 KR4 0.31 +0.035

Phenotypic correlation  Environmental correlation
0.35 + 0.006 0.43 £0.052
-0.36 £ 0.034 -0.69 £ 0.047
0.19+0.014 0.21 +£0.054
0.63 £0.018 0.84 £ 0.032
-0.76 £ 0.015 -0.83+0.33
0.33 +0.036 0.28 +0.007
-0.39£0.013 -0.30 + 0.052
-0.56 £ 0.025 -0.68+ 0.032
0.18 £ 0.026 0.20+ 0.037
-0.17+£0.048 -0.22 £ 0.64
0.84 +0.062 0.89 +0.027
-0.22 £0.037 -0.26 + 0.046
0.59 £ 0.023 0.64 £0.011
0.34 £0.022 0.49 £ 0.021
-0.45+0.034 -0.58 £0.071
0.24 +0.015 0.39 £ 0.044
0.78 +£0.018 0.88 +0.035
0.30 £ 0.003 0.35+0.033

0.31+£0.60 0.55+£0.073
0.32 £0.054 0.73+£0.041
-0.56 + 0.051 -0.64 £ 0.074
0.84 +0.019 0.98 +0.058
0.19 £ 0.031 0.27 £0.034
0.90 £ 0.025 0.87 £0.034
-0.52 £0.081 -0.63 £ 0.064
-0.37 £ 0.012 -0.43£0.014
0.62 +£0.027 0.71 £ 0.056
0.42 £0.019 0.48 £0.074
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Introduction Kermani sheep is one of the native dual purpose breeds that adapted with Kerman province’s
climate conditions. Body weight traits for sheep meat producers are very important, therefore precise evaluation
of genetic factors for these traits have always been concern of breeders. Regarding to importance of meat
production in economic benefit of sheep farming, this research was done with goal of genetic parameters
estimation for daily gain and Kleiber ratios in Kermani sheep.

Materials and Methods This research was done by using pedigree information form 10988 Kermani sheep
between 1983 to 2010 that was collected by Kermani sheep breeding station located in Shahr-e- Babak city of
Kerman province, for genetic analysis of growth traits. Studied traits were average daily gain from birth to form
weaning (ADG;), form weaning to 6 months (ADG,), form 6 months to 9 months (ADGs), form 9 months to 1
yearling (ADG.) and Kleiber ratios corresponding to the respective daily weight gain (KR1, KRz, KR3 and KR4).
For data preparation and edition, pedigree analysis and genetic analysis of studied traits Excel, Fox Pro, CFC and
Wombat Softwares were used respectively. Test of significance for the fixed effects on studied traits was done
by GLM procedure of SAS 9.2 Software and significant level of p<0.05 was considered for fitting fixed effects
in final model. Combined effect of HYS (23 herds), lamb sex and dam age at lambing was significant for all of
studied traits. Genetic analysis of traits was performed of restricted maximum likelihood method by using of
Wombat and most appropriate model according to Akaike’s information criterion was selected.

Results and Discussion In this research the records number of growth traits decreased by age due to culling
of some of lambs or not registering of records in higher ages. The average daily gain of pre-weaning was
calculated 231.77 gr and this trait for post-weaning periods had down trend that was complied with reported
results in similar studies. Average of ADG; in this research rather than reported amounts by other researches was
more that represented high capacity of growth in Kermani lambs. The Average of ADG2, ADG3;, ADG4, KRy,
KRz, KR3 and KR4 were estimated 109.98, 40.78, 38.06, 19.86, 13.13, 7.63 and 3.30 gr respectively. The various
climate conditions like raining content and environment temperature affects the quality and quantity of forage
that resulted in significant changes at available nutrients amount of animal and supply of requirements and
consequence of it the daily gain of lambs at different ages. Male lambs in all of traits compare with female lambs
were more that showed that effect of sex on Kermani sheep lambs. The average of single lambs was more than
twin lambs. The effect of dam age at lambing was significant on all of studied traits. The direct heritability for
ADG;, ADG;, ADG3;, ADG,, KR;, KR,, KR3 and KR4 were calculated 0.14, 0.15, 0.16, 0.16, 0.17, 0.19, 0.20
and 0.23 respectively. Although direct heritability of ADG1 was low, but by increasing of age the amount of
direct heritability for traits increased that may be caused to the reducing effect of maternal effect on studied traits
with increasing age. The total heritability for ADG1, ADG2, ADGs, ADG., KRi, KRz, KR; and KR4 were
estimated 0.19, 0.20, 0.19, 0.16, 0.21, 0.19, 0.23 and 0.23 respectively. The covariance for ADG3 was estimated
negative that shows negative presence of maternal genetic effects in this traits heritability and selection response.
The genetic correlations between ADG:-KR:, ADG2-KR,, ADG3z-KR3 and ADG.-KR4 were estimated 0.57,
0.74, 0.68 and 0.54 respectively. The phenotypic correlation between ADG1-KR1, ADG>-KR,, ADG3-KR3 and
ADGs-KR4 were 0.84, 0.89, 0.88 and 0.98 respectively. It seems that selection for Kleiber ratio in each period
resulted in increasing daily gain at that period too. Therefore, by selection according to Kleiber ratio, the average
of food efficiency will increase. Between environmental correlation of studied traits with direct correlation of
them showed that the difference among them was low in most of cases. Thus, regarding to available information
it seems that the univariate model was more appropriate in genetic evaluation of studied traits.

Conclusion The results of this research showed that selection according to Kleiber ratio in Kermani sheep
can increase the efficiency of feed intake. More than this, the Kleiber ratio has this advantage that at calculating,
starter and finisher weights of period which estimation of them are simple.
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