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Table 1- Pedigree information of Moghani
sheep breed
a2 3l
Description Number
Cumer JS lilges sl 39408
No. of animals in whole population
polas oy b g slass 19034
No. of animals with both know
parents
oslo 13399
Dams
» 1481
Sires
25 o9 Sllges 24528
No. of animals with no progeny
Zb )b bl 14880
No. of animals with progeny
O Sblgs Sl 6578
No. of inbred animals
al Conen 318 ol 3492

No. of Base population
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Y=Xb+Z,a+e Y Jsw
Y=Xb+Z,a+Z.c+e Y Jse
Y=Xb+Z,a+Z,m+e Cov (a,m)=0 ¥ Jw
Y=Xb+Z,a+Z,m+e Cov(a,m)= Ao, £ Jw
Y=Xb+Z,a+Z,m+Z.c+e Cov (a,m)= 0 0 Jae
Y=Xb+Z,a+Z,m+Z.c+e Cov(a,m)= Ao, TJw
Y=Xb+Zsa+Zl+e Y%
Y=Xb+Z,a+Z,m+Z]l+e AN Jsw
Y=Xb+Zsa+Z,m+Zl+e Cov (a,m)=0 Jw
Y=Xb+Z,a+Z,m+Zl+e Cov (a,m)= A, Vo J
Y=Xb+Z,a+Z,m+Z.c+Zl+e Cov (a,m)=0 Y Jse
Y=Xb+Za+Z,m+Z.c+Zl+e Cov (a,m)= Ao, 1Y Jw
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2.Complete Generation Equivalent
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Table 2- Descriptive statistics of growth traits in Moghani sheep breed

S U5 0j xS 0s Sale pid i Sale & )i Sl 03
Trait Birth weight Weaning weight 6 months weight 9 months weight  yearling weight
3,55y slass 6859 4145 2028 1319 1232
No. of records

(PS9LS) nSike 4.42 21.00 33.12 39.82 65.01
Mean (kg)

(P ,SLS) slime 8,5l 0.79 4.99 5.61 4.30 13.55
S.D (kg)

() ©lyess gy 18 24 17 11 21
C.V (%)

(p,SoLS) 3l 1.57 8 24 28 30.53
Min (kg)

(p,SoLS) Sl 5.67 35 52 53.50 110
Max (kg)

F=0 1022 3555 1958 1258 1212
0<F<5 4739 487 44 45 6

F>5 1098 103 26 16 14

4 yolen o3l 5l ealanwl b (IS jobo &y L(Fr 5 YA IV Y8 NS AY
Ol Cumez 3 1) (i Aol i ol Jus il lgie
by e azer D dud dlold ud SYeb e 3 b
s dlold aslis 1l o ials loj asly » Claw (S
s agiaghy 3 drse SIS L Gle dbwsS
3 i )liS ol edgizee p3 ol pl (dud Alold & A yasedio
LCadly

Ol ) e cile (slaog)S ) lio (xS 7 Jgi
& G Syt (1She edpppe D8l Glas ded > .23 o
ORNIEN. ST =R e NS
OMiawsS > oud HliS wls b cpizmes (FF) cuib cilles
ol cde 3 ayls Jlesl 4 (V0 ¢ ¥) cush cglss JS 0,8 9 (2ob
don gl A3l a5 3)00 sladnghy ) Oglite (ladygSy Sl
Misre ppen dlize slaog)S o Oglis g g o wlio
Sl J5 05 SIS 53 005 IS ol b o {p<ol+0) 3
Scols s a4 gy (Sew a5 Dy glite (FFg VO oF) (25l s
Al ol e

9y le GBI eyl e sl Gl dlol
T /N0 XIVE EAY XN Y G4 Bl
= plo s dlold Silo el ety Jlo YOV £ o/ o¥S o Y/EF
55 3ty sl Aol 5l by s (s VIOVE /- -Y) 5,
ol )3 01 Lol ol b a8 sg sy (Jls V/YVVES/-5¥)
Glo g lph w cudh callee (Foog YY) uSiw 5 Slae
O 5N Oole 4 by Jeds sl odle g 5 slapls I oalinl
S5 128l i elols 0255 e g 1 gl Sl
P Ol 4 byrpe Kl e 855 e 3 (s dlols (29,
& )b Jlasl (s jle a4 il odle 5 oy ol oy
Aol LY §) (S cadlln 2y50 o 5 5 28 g5 ol
Bl 85555y ya 53 elisS
4 Cond & 15 3,505 Jlo VPSR [-5% L dlols 5 Silo
ol g olyre salp jo el ()15 e YYY 5 YN0 polae
9 &5 oo gaglds b Canl (Seo a8 39y i (FV 4 ¥Y)
¥R polie & Cunsd Cpisred Al dalllas 3j50 slaJlw dlass
eodls 3 ons IS Lo ¥/0 o F/EA ¥V /A0 X5 /00
X) 352 oS o 5 i s St 55le 58l oS



YV o oolisul b (Gl WidagS 50 iy lo g o 53T g TSR oy
Lopen cilie (glaog,S )3 uby i (Sile =Y Jgua
Table 3- Mean growth traits in different inbreeding class of animals!

O ea sbaog)S (psks) g5 iy (pokS) mSmd gy (p59hS) Sale b 0y (pakS) Sale gy (pS5hS) (St 0
Inbreeding Birth weight (kg) Weaning weight 6 months weight 9 months weight yearling weight
groups (kg) (kg) (kg) (kg)

F=0 421+ 0.015¢ 22.01 £0.024% 33.91 £ 0.082¢ 40.08 £+ 0.033¢ 65.54 £ 0.027¢
0<F<5 411+ 0.011¢ 20.83 + 0.038% 32.39 £ 0.031°¢ 39.86 + 0.047° 64.25 + 0.013¢
F>5 4.12 + 0.044° 20.94 + 0.014% 33.06 &+ 0.054 39.52 + 0.046° 65.24 + 0.054°

(P<005) bl g Y dme BB gl S b e Bgy> b o jp dl.mdgiﬂ.:n‘

"Means within same column with different supercripts differ (P<0.05).
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Table 4- Mean growth traits in different inbreeding class of animals by the six!

o open slaegs  (pSdS) g iy (pSRS) exSmb iy el uiboiy (pSAS) Sele s oy (pSekS) S s
Sex Inbreeding Birth weight Weaning weight (#,59LS) 9 months weight  yearling weight
groups (ke) (kg) 6 months (kg) (kg)
weight (kg)

F=0 4.20+£0.068*  21.67 £0.079* 33.61+0.063* 39.69+0.071”>  65.07 +£0.041¢
o3l 0<F<5 4.09 + 0.083**  21.05+ 0.028°  32.94 4 0.047> 39.95+ 0.009*  64.94 £+ 0.039¢
Female F>5 413 +0.034>  21.06 + 0.031> 32.81+0.013> 39.82 +0.062**  65.00 £ 0.055%

F=0 4.35+0.057*  22.28+£0.064* 33.92+40.059” 40.54 +0.086”  65.12 +0.035%
N 0<F<5 430+ 0.043%  21.4240.048° 30.51+0.037° 40.92+0.061*  64.88 + 0.004?
Male F>5 3.77 £0.008”  20.08 + 0.036° 34.93+0.025% 38.00 + 0.008°  65.04 + 0.037%?

"Means within same column with different supercripts differ (P<0.05).
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Table 5- Mean growth traits in different inbreeding class of animals by birth type!

g mersleg)S (eSS g5 gy (pSekS) oSS s el b gy (pekS) Sale gy (prSekS) (st 0
Birth o8 Birth weight Weaning weight (#,59LS) 9 months weight  yearling weight
type€  Inbreeding (kg) (kg) 6 months (kg) (kg)
groups weight (kg)
F=0 4304 0.036* 21.64+0.052¢ 33.184+0.035¢ 40.11+0.096*  65.54 + 0.008%
ol S5 0<F<5 4,00 £0.017%  21.02+0.007? 33.04 £ 0.067* 39.734+0.074?  64.56 + 0.042¢
Single F>5 412 +0.074%  21.12+0.049> 33.14 £ 0.015% 39.62+0.034?  64.93 +0.080°
F=0 4.294+0.053¢  21.53+0.021¢ 33.1340.021¢ 39.99+0.004* 65.09 + 0.087¢
o6 6 0<F<5 4.1440.033%%  21.2540.083” 33.12+0.003¢ 39.62 4+ 0.056”  64.87 +0.051?
Twine F>5 3.99 4+ 0.018? 20.99 + 0.068° 33.11+0.017* 39.85 4 0.064*"  64.96 + 0.085%?

(P<005) bl o Y dme BB (gl S yido e Bgys b gt jp dl.m&i}l:.n\

"Means within same column with different supercripts differ (P<0.05).
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Figure 1- Trend of inbreeding in total population and effective population size by birth year
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Figure 2- Trend of inbreeding in inbred animals and mean equivalent complete generations by birth year
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Table 6- AIC values for traits without considering the inbreeding in model

Je 45 0jg SRS Ui Sale pid i Sale & i Sl 03
Model Birth weight  Weaning weight 6 months weight 9 months weight yearling weight
1 72559.241 -62055.256 -12599.366 -9741.256 -5040.781
2 72565.751 -62049.613 -12600.312 -9739.004 -5039.185
3 72499.123 -62050.781 -12600.987 -9738.751 -5048.856
4 72558.785 -62050.885 -12601.154 -9740.152 -5050.785
5 72550.265 -62053.451 -12608.112 -9743.254 -5050.998
6 72551.312 -62053.875 -12611.345 -9750.015 -5051.452
7 72551.012 -62054.654 -12624.456 -9750.998 -5076.722
8 72552.562 -62055.754 -12630.182 -9760.410 -5079.562
9 72478.155 -62057.325 -12624.895 -9752.452 -5089.623
10 72500.025 -62058.954 -12654.452 -9765.574 -5087.456
11 72501.514 -62059.635 -12659.018 -9766.014 -5098.785
12 72498.652 -62060.879 -12660.580 -9769.874 -5078.256
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Table 7- AIC values for traits considering the inbreeding in model (best model is bold)

Joe 45 0jg S b Ui Sale Gid i Sale & ) St bjs

Model Birth weight Weaning 6 months 9 months weight  yearling weight
weight weight

1 72399.620 -62163.322 -12604.726 -9843.185 -5224.961

2 72399.919 -62161.316 -12602.704 -9841.180 -5222.955

3 72139.931 -62163.317 -12604.734 -9841.003 -5229.818

4 72460.743 -62168.203 -12611.960 -9839.142 -5223.145

5 72147.162 -62170.820 -12643.382 -9838.961 -5225.541

6 72138.930 -62174.185 -12647.135 -9838.992 -5301.743

7 72137.930 -62180.313 -12649.014 -9842.553 -5303.640

8 72423.061 -62184.417 -12651.003 -9843.541 -5307.842

9 72458.743 -62181.085 -12687.514 -9848.069 -5310.582

10 72425.061 -62166.852 -12691.391 -9847.132 -5311.013

11 72310.003 -62167.132 -12690.503 -9847.034 -5311.117

12 72308.002 -62169.145 -12691.130 -9848.017 -5311.987
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Table 8- Regression coefficient traits for a 1 %
increase in inbreeding

clao (pS9) xSkee (p5) ol

Traits Mean (kg) Regression
coefficient (gr)

KU 4.42 -5.94

Birth weight

xS b O3 21.00 -19.03

Weaning weight

Sale Jid 559 33.12 -20.23

6 months weight

Salo 4 559 39.82 -35.26

9 months weight

SIS 59 65.01 -38.74

yearling weight
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Introduction Moghani sheep breed with 2.5 million numbers is one the most important meat
breeds among fatty tail sheep. The main center for keeping this breed is Moghan plain, but there is
in the regions like Meshkin Shahr, Sarab, Ardabil and the other provinces. Inbreeding also impairs
growth, production, health, reproduction and survival of inbred animals. A complete pedigree is
also necessary for an accurate evaluation of inbreeding and other important population parameters.
This research was done for pedigree analysis, estimation of inbreeding coefficient and investigation
of its effect on growth traits by regarding to importance of growth traits in economic benefit of
sheep farming.

Materials and Methods Information of pedigree and growth traits (birth weight, weaning weight, 6
months weight, 9 months weight and 1 yearling weight) of available animals at breeding station of
Moghani sheep were used for calculating of inbreeding and survey of its effects on growth traits of
Moghani sheep. In this study, 16058 records of birth weight, 2145 weaning weight records, 2028 6
months weight records, 1319 records of 9 months weight and 1232 1 yearling weight records that
were collected in 30 years (between 1987 to 2016) were used. For data preparation and editing and
estimation of inbreeding coefficient Excel, Fox Pro and CFC soft wares were used respectively. For
inbreeding effect analysis on related traits Wombat software and Restricted maximum likelihood
method by using 12 animal models and considering of inbreeding in model as a covariate was used.
The most appropriate model according to Akaike Criterion was selected. The statistical analysis of
data was done by using of Duncan means test and GLM procedure of SAS 9.2 software.

Results and Discussion In this research 48.30 % of animals have known sire and dam. The number
of records of studied growth traits with age increasing had downward trend that may cause to
elimination of some lambs or not registering of data in higher ages. For all of the traits, most of the
animals had zero inbreeding coefficient, so that 83.31 % of population had zero inbreeding
coefficient. 13.50 % of all population that is equivalent with 80.89 % of inbred population had
inbreeding coefficient less than 5 %. In studied population, only 3.19 % of all population that is
equivalent by 19.11 % of inbred population had inbreeding coefficient more than 5 %. Generation
interval in four pathway including sire-son, sire-daughter, dam-son and dam-daughter was
calculated 3.15 £ 0.053, 3.26 + 0.093, 3.46 = 0.015 and 3.57 + 0.036 years respectively. Average
generation interval of dam-progeny (3.51 £ 0.007 years) rather than sire-progeny (3.21 £+ 0.064
years) was more. The shorter generation interval in sire-progeny pathway may be related to
difference in replacement age of males and females. In other words, sooner replacement of males in
studied herd might be one of reasons for shorter generation interval in sire-progeny pathway. The
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average generation interval was estimated 3.36 = 0.069 years. In all of traits, the non inbreds had
more average compare with inbreeds. In this study, male lambs in all traits had more average
compare with female lambs that showed effects of sex on growth traits of Moghani lambs. The
traits average of single lambs was more than twin lambs that may be related to more utilization of
these lambs of maternal abilities. The results showed that 16.69 % of all population were inbred.
The average of total population inbreeding coefficient was estimated 0.58 % that was in reported
results range for this breed in other researches. The average inbreeding coefficient in inbred
population and the highest inbreeding amount in herd was 3.47 and 44.67 % respectively. By
evaluation of studied population form current generation to primary generation, decreasing trend in
animals’ number was observed that may be related to a greater number of animals with known
parents in current generation. The effective number of population was estimated 177.37. With
reducing of effective number in population, the amount of inbreeding will increase. The increasing
amount of inbreeding was 0.047 % in each year that was not significant. The inbreeding trend in
studied years was positive and ascending with low swings. Average equivalent complete
generations as a scale of pedigree completeness estimated 1.60. The low amount of equivalent
complete generations can be related to incomplete and low depth of pedigree. The low effective
number of population resulted in decreasing of genetic variation. Inbreeding depression for 1 %
inbreeding for birth weight, weaning weight, 6 months weight, 9 months weight and 1 yearling
weight were estimated 5.94, 19.03, 20.23, 35.26 and 38.74 gram that except 6 months weight and 1
yearling weight had not significant effect on the other traits. Having not a significant effect of
inbreeding on birth weight, weaning weight and 9 months weight may cause to low level of
inbreeding in herd and the low existence of dominance at controller genets of these traits. Regarding
to the little effect of inbreeding depression on studied traits that is an optimal subject, it can be
suggested by being low rate of inbreeding in this population, this trend persist in future years.
Conclusion By regarding the significant effect of inbreeding on some growth traits and for
prevention of undesirable effects of inbreeding, it can be recommended an ongoing supervision be
done on related parameters to genetic variation at this population to Reduce the genetic diversity
caused by increased inbreeding.
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