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Table 1- Summary Information of total pedigree
sl loyd
Number Percentage
ol
e & 26990 100%
Total animals
l»
- 405 15%
Sires
)3l
- 8114 30%
Dams
wasuiel b Gllge
. e 304 11%
Animals with sire known °
wasuiel ol b llges
. ; 11339 42%
Animals with dam known °
Animals with both parents 3683 14%
known
158 -, ls
PO 11665 43%
Founder
)‘f ulw e
15325 57%
Non-Founder °
oo 3 3]
qigah 27 18872 70%

Inbred individuals
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Table 2- Least squares means and their standard errors for average daily gains in different inbreeding classes’

(p55ks) oo
Traits (kg)

L N eilig) rig DRI Sk 3 &l 0y RlBl 5Ske N ailie) iy oIl Sk N eilie) iy LRIl 5k
nbresing 55 255 J5 (Sl 5 B 50 Fale 46 5t e 52 8 o e
e 0 ADG,? ADG;’ ADG,* ADG’

i Sile i e Sile
e P > l:“s’ § A Gl s pSle sl Jml;’s’ § I olaye Bl il
e N Lsmeans+SE N e N Lsmeans+SE
Lsmeans+SE Lsmeans+SE
Fij)”““” 590 0.18+0.001° 146 0.11+0.004" 3 0.18+0.02° 1 0.12+0.01%
o< Satan e/
GPea =l pggy 0.20£0.001° 4700 0.17+0.001* 2946  0.13+0.001° 1978 0.11+0.002°
0<F<0.05

NSy

li”é“gs— f-o 10 0.19+0.001% 9 0.1740.02 9 0.13+0.01° 7 0.11+0.005°

(P</40) 313 33 (615 sime S cglito gy b sln pwSilio (i) 2y
! Means within same row with different superscripts differ (P<0.05).
2 Average daily gain from birth to weaning, * Average daily gain from weaning to 6 months, *Average daily gain from weaning to 9
months, ® Aaverage daily gain from weaning to yearling and ® Inbreeding coefficient.
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Table 3- Least squares means and their standard errors for Kleiber ratios in different inbreeding classes®

(p 5 sk5) oo
Traits (kg)
SPed 09,5 e e g < e e el e e e < e e ..
Inbreeding $xS b B Ay ol (i3 b 5 b ) el &6 65 i )| S K 6 (655 55
class KR’ KRy’ KR, KR¢®
. _ . _ i _ Jihs :S5le
s Oluye s 1bSle ol Gluye Sl ke Sl Olupe BBlas 1 Sle Sl L
N Lsmeans+SE N Lsmeans+SE N Lsmeans+SE A
Lsmeans+SE
sz;m 590 0.045+0.0003° 146  0.007+0.0002° 3 0.009+0.0003? 1 0.006x0.0012
< Spen<+/+0 a a b a
0<F <005 5950 0.048+0.0001° 4700 0.011+0.0005 2946  0.007+0.0003 1978 0.005+0.0001
SyenZe0 ab a b a
> 0.05 10 0.047+0.002 9 0.011+0.001 9 0.007+0.0004 7 0.005+0.0002

(P<140) 313 3535 (6l sine AT ccglite gy b (slacySilie cpr Cudy y2 p
! Means within same row with different superscripts differ (P<0.05).
2 Kleiber ratios from birth to weaning, 3 Kleiber ratios from weaning to 6 months, 4 Kleiber ratios from weaning to 9 months, 5
Kleiber ratios from weaning to yearling. ® Inbreeding coefficient.
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Table 4- Least squares means and their standard errors for daily gains traits (kg) of lambs grouped by the sex and inbreeding
coefficient (F)!

(pSskS) clawo
Traits (kg)
S aliey ojg oIl xSl il ojg GBI eSSke Sl ailigy (g ORIl Ske 5l iy )5 Rl (pSike
S xS pb b g Sale b b (5 e Salo &b (55 b S S b (55 i
lamb Inbreeding ADGa? ADGbH? ADGc* ADGd®
sex class il - S e . 2
I e e TR N IR
sll.\xr Silay o Jl’:\r Silay o Sl oy Sl oy
LST;énS LST;énS Lsmeans +SE Lsmeans +SE
. F°=0 292 0.18+0.03° 64 0.12+0.05" 3 0.17+0.02° 1 0.13+0.01°
> 0<F<0.05 3024  0.19+0.05® 2398 0.1740.07* 1510 0.13+0.03° 1075  0.11+0.003%
Male F>0.05 6 0.21+0.02° 6 0.15+0.08° 6 0.12+0.02° 5 0.10+0.012
ol F=0 298 0.18+0.03" 82 0.10+0.04° - - - -
0<F<0.05 2926 0.20+0.05% 2302 0.16+0.10° 1436 0.12+0.03" 903 0.11+0.012
Female F>0.05 4 0.16+0.02° 3 0.21+0.01° 3 0.16+0.01° 2 0.12+0.01°

(P</40) 313 393 (615 sime BMS] cglito gy b slo pSilio (i) 2 p3

! Means within same row with different superscripts differ (P<0.05).
2 Average daily gain from birth to weaning, ® Average daily gain from weaning to 6 months, * Average daily gain from weaning to 9
months, ° Average daily gain from weaning to yearling. ¢ Inbreeding coefficient.
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Table 5- Least squares means and their standard errors for Kleiber ratios trait of lambs grouped by the sex and

inbreeding coefficient (F)*

(pS5ks) wlow
Traits (kg)
0y i . c S5 s B A SSelo (s b (S e ] SSolo &b (65 i )| o S 6 (65 b
lamb e 09 KR, KR, KR KRS
sex Inbreeding class —— b c d
S o Jiis S S S i S
slass Elay o slass slass slass
i Slaye Olagpe Slagye
N Lsmeans N
+SE Lsmeans +SE Lsmeans +SE Lsmeans +SE
‘ Fé=0 292 0.045+0.01° 64 0.008+0.00° 3 0.009+0.00° 1 0.007+0.00°
"\’A e 0<F<0.05 3024 0.048+0.05° 2398  0.011+0.009° 1510  0.007+0.00° 1075  0.006x0.00%
F>0.05 6 0.05+0.00% 6 0.010+0.00° 6 0.007+0.00° 5 0.006+0.00°
ol F=0 298 0.044+0.01° 82 0.007+0.00° - - - -
0<F<0.05 2926  0.049+0.01% 2302 0.010+0.00° 1436  0.007+0.00° 903 0.006+0.00°
Female F>0.05 4 0.043+0.00° 3 0.013+0.00° 3 0.009+0.00° 2 0.006+0.00°

(P<140) 3))3 3539 (gl sine O] cglitn gy b (gloysSilis cpr udy oy |

! Means within same row with different superscripts differ (P<0.05).
2 Kleiber ratios from birth to weaning, 3 Kleiber ratios from weaning to 6 months, * Kleiber ratios from weaning to 9 months,®

Kleiber ratios from weaning to yearling. ® Inbreeding coefficient.
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Table 6- Least squares means and their standard errors for average daily gain of lambs grouped by the type of birth and
inbreeding coefficient (F)*

(pSsks) o
Traits (kg)
o s o Sl 0js ol Sl S alie) 0jg ol :Ske S ailie) ajg ol oSl il 0jg Rl eSSl
i f:;::du’ﬁ; PICIWIE Sl 23 B 58 i Sale 66 6,8 i o K46 65 et
ype s g ADGa? ADGb® ADGc* ADGd®
CITE IO Jols (:Ske Jols (:Sike
dlass dlass dlass dlass
N Slagyo N Slagyo Glagyo Olagyo
Lsmeans +SE Lsmeans +SE Lsmeans +SE Lsmeans +SE
5 S5 Fé=0 503 0.18+0.03" 104 0.11+0.05° 3 0.17+0.023 1 0.13+0.01°
Single 0 <F<005 4447 0.19+0.06 3361 0.17+0.38 2038 0.13+0.03" 1408  0.11+0.003?
g F>0.05 6 0.20+0.04% 5 0.13+0.07° 5 0.12+0.02° 3 0.10+0.01°
5 s F=0 87 0.18+0.03" 42 0.10+0.03° - - - -
? 0<F<0.05 1503 0.20+0.04% 1339 0.16+0.06° 908 0.12+0.03° 570 0.11+0.02°
Twin F>0.05 4 0.1740.01° 4 0.22+0.01° 4 0.16+0.01° 4 0.13+0.02°

(P</0) 313 33 (615 sime BMiS] cglite Cigys b slo pSilio (i) 2 p3
! Means within same row with different superscripts differ (P<0.05).
2 Average daily gain from birth to weaning, ® Average daily gain from weaning to 6 months, * Average daily gain from weaning to 9
months, ® Average daily gain from weaning to yearling. ¢ Inbreeding coefficient.
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Table 7- Least squares means and their standard errors for Kleiber ratios trait of lambs grouped by the type of birth and
inbreeding coefficient (F)*

(pS5ks) ol
Traits (kg)
y = gan 03)5 S5 s B Ay SSolo (s b (S pd ] Solo 45 b (655 0 )l o S 6 (65 b
Birth Inbreeding 2 3 2 5
type class KR, KRy KR, KRy
EISESVN WY Blas .5k Blas ke Sl ke
Sy Dy Sy Sy
Lsmeans +SE Lsmeans +SE Lsmeans +SE Lsmeans +SE
s F®=0 503  0.045+0.01° 104 0.007+0.00° 3 0.009+0.007 1 0.006+0.00°
Sinal 0<F<0.05 4447 0.048+0.01* 3361  0.011+0.02* 2038  0.007+0.00° 1408  0.006+0.00%
Ingle F>0.05 6 0.049+0.00° 5 0.0080.00° 5 0.006+0.00° 3 0.005+0.00°
o6 F=0 87 0.044+0.01° 42 0.007+0.00° - - - -
Twin 0<F<0.05 1503 0.049+0.01*° 1339  0.011+0.02° 908 0.007+0.00° 570 0.005+0.00°
F>0.05 4 0.046+0.00° 4 0.014+0.00° 4 0.009+0.007 4 0.006+0.00°

(P<140) 3))3 3539 (gl sine O] cgliin gy b (gloysSilio cyr udy oy |
! Means within same row with different superscripts differ (P<0.05).
2 Kleiber ratios from birth to weaning, % Kleiber ratios from weaning to 6 months, 4 Kleiber ratios from weaning to 9 months,?
Kleiber ratios from weaning to yearling. ® Inbreeding coefficient
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Table 8- Regression coefficients (+SE) of average daily gain trait on inbreeding of lambs for a
change of 1% in inbreeding

aliy ciis plalidl 0elke aliey (iis L8l (ke S ailiey s Rl ke ailisy s Glalidl eSSl

29

; G AUAg) S S ) Sab bt S b S )
em ADG,! ADG,? ADG,? ADG,*
—
;l?ngle 0.500.08** 1.13+0.17%* -31.50£0.11%* 0.2620.09%*
fv;:n 0.0320.10 0.8420.15%* 0.300,09%* 0.1540,05%*
)l\j/lale 0.28+0.09%* 0.5620.16%* -0.08+0.09 0.09+0.06
;:male 0.52+0.10%* 1.69+0.19%* 0.2240.12 0.52+0.10%*
- 0.3540.07%* 1,0040,12%* 0.0120.07 0.200.05%*

! Average daily gain from birth to weaning, 2 Average daily gain from weaning to 6 months, > Average daily
gain from weaning to 9 months,* Average daily gain from weaning to yearling.
** P <0.01.
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Table 9- Regression coefficients (+SE) of Kleiber ratios trait on inbreeding of lambs for a change of 1% in inbreeding

. 5 £ g g 4 e z
Item 7 B A5 5 (Sale G0 b (5 | (F2lots b 55 5 § SISy b (58
KRal KRb2 KRC3 KRd4
9.15 & *%* K% *
Single 0.10+0.01 0.07+0.01 -0.01+0.005 -0.01+0.004
fl'bv;:n 0.04+0.02 0.05+0.01** 0.01+0.004** 0.01+0.002**
)I\j/lale 0.0620.02** 0.04+0.01** -0.0002+0.004 0.01+0.002**
::male 0.120.02* 0.10+0.01** 0.02:+0.01%* 0.010.004
:ﬁ 0.09+0.01%* 0.06+0.01** 0.005+0.003 0.20+0.05**

! Kleiber ratios from birth to weaning, 2 Kleiber ratios from weaning to 6 months, 3 Kleiber ratios from weaning to 9 months,*
Kleiber ratios from weaning to yearling.
** P <0.01.
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Introduction Along with increase in genetic progress, maintaining genetic diversity in any population is very
important to adapt with the economic and environmental changes in the future and ensure long-term response to
selection for traits that are very important. Intensive use of a few breeding animals, where the selection intensity
is high, could result in greater rates of inbreeding in the population. Therefore, a small number of seedstock, with
a strong family relationship, is responsible for the maintenance of almost the whole genetic pool in the
population. This is an aspect of great influence in the genealogical analysis of a population structure, because of
its effect on the probability of genes lost between generations and the consequent reduction in genetic variability.
The unavoidable mating of related animals in closed populations leads to accumulation of inbreeding and
decreased genetic diversity. Measurement of the effect of inbreeding on these traits is important in order to
estimate the magnitude of changes associated with increases in inbreeding although direct selection for lower
maintenance requirements is difficult. Some populations may show a very pronounced effect of increased
inbreeding for a trait, whereas others may not display much of an effect. The rate of inbreeding needs to be
limited to maintain diversity at an acceptable level, so that genetic variation will ensure that future animals can
respond to changes in the environment and to selection. Without genetic variation, animals cannot adapt to these
changes. Commonly, negative inbreeding effects, or inbreeding depression, are thought to most frequently occur
because of an increase in frequencies of recessive alleles that adversely affect the traits of interest. The increased
frequency of recessive alleles leads to a larger number of individuals that are homozygous for the recessive
alleles, whereas in non-inbred populations, the recessive allele would more frequently be masked by an
advantageous dominant allele. Kleiber ratio (KR) allows us to identify efficient animals. This ratio, defined as
growth rate/ metabolic weight (body weight®”), was suggested for measuring growth efficiency. One of the
most important breeds of Iranian sheep is Mehraban sheep which is reared in Hamedan province. This breed is
adapted to harsh climate and rocky environments in the western regions of Iran. The Mehraban is a fat-tailed
carpet wool sheep with light brown, cream or grey color, dark face and neck and primarily used for meat
production. The objective of this study was to evaluate the inbreeding effects on daily weight gain and Kleiber
ratio in Mehraban sheep.

Materials and Methods Data and pedigree information used in this research were collected from 1994 to
2011 in Jihad Agriculture Organization of Hamedan province. Studied traits were average daily gains from birth
to weaning (ADG,), average daily gain from weaning to 6 months (ADG,), average daily gain from weaning to 9
months (ADG,), average daily gain from weaning to yearling (ADGy) and corresponding Kleiber ratios (KR,,
KRy, KR, and KRy). All animals were grouped into three classes according to their inbreeding coefficients: the
first class included non-inbred animals (F=0) and the second and third classes included inbred animals (0 < F <
0/05 and F>0/05, respectively). In this study, the Foxpro software was used for editing data set, the SAS software
was used for estimating inbreeding effect on the traits, and the Reg procedure of SAS software was used for
estimating inbreeding depression.

Results and Discussion Significant regression coefficients ADG,, KR, ADGy, KR, ADG4 and KRy on
inbreeding of all lambs were observed for 1% increase of inbreeding. According to the birth type, the regression
coefficient of all traits except KR, on inbreeding of single-born lambs and ADG, and KR, on inbreeding of twin-
born lambs was significant for a 1%. increase in inbreeding. According to lamb sex, the regression coefficient of
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all traits except ADG4 and ADG;. on inbreeding of male lambs and ADG. and KRy on inbreeding inbreeding of
female lambs was significant for a 1% increase in inbreeding.

The results showed both significant and non-significant effects of inbreeding on daily weight gain and
kleiber ratio traits. The results of this study showed that inbreeding level of over 90% of animals was between 0
and 50%. These results indicate multiple use of a small number of sires in the herd, also the lack of use of mating
programs designed for prevent high levels of inbreeding in Mehraban sheep.

Conclusion The results showed positive and significant effects of inbreeding on average daily gains and
Kleiber ratios in Mehraban sheep.

Keywords: Average daily gain, Inbreeding, Kleiber ratio, Mehraban fat-tailed sheep.



