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1- Gibbs sampling 2- Markov Chain Monte Carlo
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Table 1. The data structure and pedigree information of the studied Moghani herd
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Table 3. Descriptive statistics of growth traits (kg) in Moghani sheep
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Table 3. Least squares Means of growth traits (kg) in Moghani sheep by constant fix effects
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Table 4. The estimates of statistical models based on AIC for growth traits in Moghani sheep

# 1y ¥ ¥ \ ) Joe

¥ ¥ \ \ \ ) k
—YASAY/YE ~VAVVV/0A A AY LAY —VASASIVE —YASAYY J$ 559
—TYAYAYA —YYasv/af —YYYEY/YY —YYYEY/VY —YYOAS[AS “YVAEY/FA G5 i
—YMYY/VA ~YAAS O/ —YAVYY/AS —YAVYY/AS AR —YAY\/YF Sale 59
—VEPEVIVY 2 Yiat —\SOFO/VA —\SOAY/¥ - SV —\FPOF/PF SSaled 54
—MWAYY/E —VAYS/YY —VAYO/¥A —VAYYN\ S “VAYA/SY VAT /YY SISy o9

Ry T igd Lils g 0% s ylo salls e il 10%pe oilasdly il ls 0% eyole a3l S5) il yls 0m epl> oial Bl ) Ll g 1 0%
5 s (S35 uilylsS 10am el ol alls Lamo 36 &S uigid il ) (s 32 S s pincilyg N2 e ole s (6 sl 2 opls paiie

oy et (SS§ (Siwrad Ham ¢ 5o

o Slio MiogS 1> (655 51 LS A lio (S sla oyl 5 ullo(s5) slinl ysl 0 =0 S
Table 5. Estimation of Components (Co) of Variance and Genetic Parameters of Growth Traits at pret-weaning in

Moghani Sheep

5 J 0 Jao ¥ Jsw Y Jsw Y Je Y Jse Jelslja o
Vo Vo Vo VD -IVA g o
ALY ALY -y <Yy o
s N§ s e
Y g A A Y Y o
“IVY “IVY s VY <IVY vy % g o
INOE] Y INOE Y SN Y SN Y DARE-LYRRA ¢ IEYE] oY h2,
INEE] Y IYEE]e Y AT YRR ¢ ¥ eke]e Y H2m
AN DAY AR /¥ DAY I¥Y h?
YN . —./e0 Gam
SoIYY — am
IYVele ) YVl e\ DAtV @
Y/FA YIEA Y/5¥ Y/5¥ Y/o¥ FI¥Y o%
V/¥a V/¥Y Y/50 Y/50 o2m
VY VY YIvY e
Ay RVire a/s¥ a/s¥ a/aA Ay o%
o3
VF/YA WYY WY WYY WINY W/AY o2 Sy
cNAE] ¥ Yok ¥ NAE Y NAE Y fIYVE]o ¥ ASEE 00 h2,
DARE YRR INVEe Y NAE Y NAEe Y M2m
DAC Iy DALY AR <IYY ird h2
— Y —/¥s am
—\s -— Fam
DRV 2 ERA oAk £ 2

395050 sl plo &0y (Swly (il Cdeay (o ol 3]
o 5 390 05 (g uibyly )3 (5y0le Sl ST g &S
o2 gt byl 4 ol Wil dame by
Q,{\ LS‘)’. c? yooldo 3)51);. 3> gy Og.] FIgRW S |..\u u...aslf
Sl ol o @l plae .l asie o O3
9 oIS dhwgts 0dd piie ol Ndg Cuelin (Y Je)
WdwgS 5 (8) Ghlen 5 &b o WawsS 53 (V0) o)
Sl s > (YY) o )Ken 5 guily 5 U35
)‘\ RETRR W) Slas &9y d))Lc USW.») CJI)S‘I as sl uL“
u—" 3y90 53 Glalllas gl (M3 I xe 5 pho (655 pusd
75U ot (68 bl dr ady Slaw a5 o ol Glew
ol 5> el yebds 0y g 3yl )38 ol Sy @l
O 0 My Glas da 51 bl o jole 5 Jaue piww
S35 Jelgs 16b o it VL s & S 4l

3o sy Ole uilyl(sS) it 2yl
9 Sy sloyiell 5 ib)ly(sS) slizt 259l @l

5 Sebd ((Sabid sy clhe gl (laee
Slao slp ol odd 0l Gl £ Jad> SsS
&Y Jao (¥ Jpiz) (ST M Jons 3o ohe
55 f pogdle Jao cpl b Sl S Jae (lgie
el b Jae ).sl 05 pS p D Pl paiue
By &S Cunl asuie wdel Cusddy mls Gdb LASL o
olly sl il Jao 3 e dolas i Laid
byl adse o o Bolay Gl ple a4 odd oy Cod
b it 3)gly el g 03,8 Iy 3905 ljBl (S5
Rl Gimgh cpl 3 Dgde malilee (il
sbojy Clie @l oad 3yly patee sl
CINY LY g ay SIS g (Saleds ( Sale i
ol ey © o gy +/YE £ [ o¥ o ¥F £ L[uf



WY

b5 b a8 3503 dyglp /YT g /FY (S 4 Saless
g S ol ity Gplie Giagy ol Jol
sbgjy Slae Gl |y petee Gpiedly (V7) oo
cloh ply sy 4 SlSy y Sabd (Sale i
Slasm ws,S 555 SleyS laibwsS 3 +feF g ofeves
dgg0 Goldl g yieS gl cpl 40 odel Cawddy yolde
2 5 iy gpbe g metee il sladysly 5
AT (sl o2lisul )90 Jo g5 @0 i Cilisie (slagsingy
Sslp by dgm g0 CleMbl o> g il widwsS 3
Jleel 5 calisee oals cupse 0 Coles c uilylg sljal

(V) 2yl (St gliite (6015 Mol sladoli

WWAA Ll VY ojlosd /om0 Jlo old cladgr slouingy

Ely ol (ol ame Jalse 35 5 ool Ll
w0l dzwlS Al cpl Caadl 5w (01581 L Jg cad o
39 i (il (S55 J1 VL (i 3 &S g psboy
Jde dmsh 0 (M) b cuenl iy oles
Slr xSt an A8, Slie e g phicdly
9 I eIVl e S 3bLe 3 )blele s
5 Salods ( Salo yid ligl Glaw lpy cuiy 4 +/N)
ol sy kel Cawddy polie jl 45 Wb duwlxe Sl
2 adlles G (YF) 29 eSS pils imeh 50 Glas
Hde (YY) h)lea 5 ada) cbipe 3l MiaweS g0
9 Sl sbagjy Clas lp ) maiitue 6 pdcdl)

o oo LidosS 53 (65 e ] dmy A Clio (S5 sl ptolyly 5 il lo(5S) il 25l =5 g
Table 6. Estimation of Components (Co) of Variance and Genetic Parameters of Growth Traits at post-weaning in

Moghani Sheep

5 J 0 Jao ¥ Jsw Y Jsw Y Joe e BRI o
¥/ov ¥/vyY ¥/00 ¥/5V FleA N-¥ o2
A7ARY YI¥Y Y/VY Y/va - — 2m
Yy Y/AD - — A2 - o%e
-4 A=Y A¥Y WYY \Y/¥F \Y/EA o2
Yooy Y&/oy \ratal V&N Y&IXY V&N o% Uf\mlp 5 059
AN G2 RR INAE]e N AN RRA g DAVS 2 RRA IYYEe]e Y AR 2 RN h2a
ofeQtefe Y ofeQte]e Y ofYete]eo¥ DAL R . o m
RAYN /vy AN, /vy Iy -y h?
et - /5y Gam
—/\Y - -— — - Fam
Lo Aol INVEeL- Y SINFEe[F 2
¥/00 ¥/00 ¥/$) ¥/o. INING LARS 0%
A7AN \7AN A7A0 YIvY — o %
VYY VYO - - AR — o%e
a/o5 a/oy /YA a/v¥ a/vo a/00 0%
WA WA /oy /oy AR \WYI¥Y o2 LS"’L" LT
INEE] Y INEE] Y IYOE )oY IYEE]e ¥ SINYEe]o Y RArs 2Ny h2,
NYEe]e e DANED RN g AYE]e N JNYE]eY — — Wm
A /Yy <IN Iy -IvY RAvd n%
AR - EARS Gam
—p — o
DARE-DER S ARE SRR g DARE SRR o - 2
AIVAR \O/YY AA A AY \F1AA VA0 0%
£IvY £Iva SIM £/a. — o%mn
Y/Ay Y/A¥ - - YA - 62pe
YNYY FAYY YNFA YAFY AZYA YAY o%
SAUAF SAUNF £A/YA £A/YA £A/VY ALY 62 S 59
DALEDRR DALEYRR DAL EY RN ALE2YRRY AL ERA Y DANE D ERA Y h2,
ARSI 4 AR NAYEDIRE Y ARSI o o h2m
AN /Yy AN, AN -Iv¥ -Iv¥ h%
-¥/v¥ — =¥/t Gam
- /f‘\ - - - ram
o] Ste]e¥ o) Ste]e¥ ofoSte]esY . 2

Suly ialS cde a4 w0l L 3,5 050l lauwgie
9 0Mb o5 (igid i)y 53 (6y3le Ol s 3o 4y 0
w2 g bl 4 g le (3 aee (puil)ly Conns
ol ) cllas ol o Ghaggy cnl @ls & 9800 S
» pegase ple Ol B)S ap pas cplply b
Coled 53 g oad byl o (o)l el gl 43 Claw

S anlgs 18 b cos 1) ol 4 gl

NdwgS Ay Ol & b lis Gass oyl ol

Egeme 3 Ayl B e Jelge b cov (i
b Jelgs axgs LB 51 LS Jaee Joloe S ()
2 S Jelse pl IVl 0y i (5935 jop
gl w)f A allges SMol (o)) polie 56l
2olie ol dely g Wled dbl (sldanMo B ol Wlg5 oo
Sl Caly I g3 sl oS Al (S5 sl pel)l
de ¢ yimgh cpl d odel Cand @bt wlul p g



WY 99y b Gl LS )0 b s Dlbo (igid g (Suf el ly gleddlie i

&bo

1. Akaike, H. 1983. Information measures and model selection. Proceedings of the 44" session of the
internationalstatistical institute, 1: 277-291.

2. Azizi, P., M. Aali, M. MoradiShahrbabak, H. MoradiShahrbabak and H. Moghbeli. 2014. Estimation
of genetic parameters and genetic trends for pre-weaning traits in Zel sheep. Journal of Livestock
research, 4: 71-80 (In Persian).

3. Bahrini- Behzadi, M.R., F. Eftekhari Shahroudi and D. Van Volek. 2005. Maternal effect traits on
heritability estimation and determination of environmental factors affecting on early growth traits in
Kerman sheep. Journal of Agricultural Science and Natural Resources, 9: 195-2-2 (In Persian).

4. Baneh, H. and J. Ahmadpanah. 2018. Genetic evaluation of body weight traits in Iranian Native
Ghezel sheep. Journal of Genetic, 50(1): 275-284.

5. Baneh, H., S.H. Hafezian., A. Rashidi and M. Gholizadeh. 2010. Estimation of genetic parameters of
body weight traits in Ghezel sheep. Asian-Aust. Journal of Animal Science. 23: 149-153.

6. Baneh, H., E. Hashemi, M. Abbasi, F. Ghaforicashi and B. Soleimani.2011. The study of genetic
andphenotypic parameters for some of growth traitsinGhezel sheep. Congress fourth animal science.
TehranUniversity, 3384-3388 (In Persian).

7. Ceyhan, A, T. Sezenler and I. Erdogan. 2009. The estimation of variance components for prolificacy
and growth traits of Sakiz sheep. Livestock Science, 122: 68-72.

8. Dixit, S.P., J.S. Dhillon and G. Singh. 2001. Genetic and non-genetic parameters for growth traits of
Bharat Merino lambs. Small Ruminant Research, 42: 101-104.

9. Dugoma, G., S.J. Schoeman., S.W.P. Cloete and G.F. Jordaan. 2002. Genetic parameter estimate of
early growth traits in the Tygerhoek Merino flock. S. African Journal of Animal Science, 32(2): 66-
75

10. Eftekhari Shahroudi, F., M.R. Bahrini, D. Ven Doulk and M. Danesh Mesgaran. 2002. The factor
affecting some economical traits Kermani sheep. Iranian Journal of Agriculture Science, 33: 395-402
(In Persian).

11. Elfadilli, M., C. Michaux., J. Detilleux and P.L. Leroy. 2000. Genetic parameters for growth traits of
the Moroccan Timahdit breed of sheep. Small Ruminant Research, (37): 203-208.

12. Eteghadi, B., N. Ghavi-Hoseinzadeh and A. Shadparvar. 2015. Estimation of genetic parameters of
average daily gain and klibre ratio in sheep for Guilan province. Iranian Journal of Animal Science
Research, 7: 104-112 (In Persian).

13. Farhadi, G. and H. Roshanfekr. 2016. Estimation of genetic parameters of some of growth traits in
Lori-Bakhtiari lambs of Khuzestan province with considering the maternal effects. Journal of Animal
Science Research, 26: 151-161 (In Persian).

14. Farhoosh, T. 2004. Investigation of some characteristics of two-veal sheep fleece (Arkhameninus-
Ghezel and Arkhamenius-Moghani). Thesis for Master of Science, Tabriz University. Tabriz. Iran. (In
Persian).

15.Gizaw, S., S. Lemma., H. Komen and J.A.M.Van Arendonk. 2007. Estimates of genetic parameters
and genetic trends for live weight and fleece traits in Menz sheep. Small Ruminant Research, 70: 145-
153.

16. Jafaroghli, M., A. Rashidi., M.S. Mokhtari and A.A. Shadparvar. 2010. (Co) Variance companents
and genetic parameter estimates for growth traits in Moghani sheep. Small Ruminant Research. 91:
170-177.

17.Jawasreh, K.h., Z. Banilsmail., F. lya, V. Castafieda-Bustos and M. Valencia-Posadas. 2018. Genetic
parameter estimation for pre-weaning growth traits in Jordan Awassi sheep. Veterinary World,
EISSN: 2231-0916.

18.Jiang, D.i., Y. Zhang. K.C. Tian., Lazate., J.F. Liu.,, X.M. Xu., Y.J. Zhang., T.H. Zhang. 2011.
Estimation of (co)variance components and genetic parameters for growth and wool traits of Chinese
superfine merino sheep with the use of a multi-trait animal model. Livestock Science, 138: 278-288.

19.Khalili, D., R. VaezTorshizi.,, A. Shamsi., S. Golkhandan and A. Iranshahi. 2010. Estimation of
variance components (covariance) and genetic parameters of production and reproductive traits in
Baluchi sheep. Animal Science Journal, 85: 22-30 (In Persian).

20. Khosravi, S., M. Asadi Fozi and A. Esmaili Koshkooyeh. 2018. Evaluation of genetic progress of
growth traitsin kermani sheep breeding station. Research on Animal Production, 8(18): 187-193 (In
Persian).

21. Latifi, M., S. Alijani., A. Taghizadeh and Gh. Moghaddam. 2014. Estimation of genetic parameters
for growth traits in Mehrabani sheep. Journal of Animal Science Research, 24: 1-10 (In Persian).

22. Makarechian, M. 2002. Application of animal genetics in livestock breeding. Shiraz University Press
Publishing Center, 580 pp (In Persian).

23.Maria, G.A., K.G. Boldman and L.D. Van Vleck. 1993. Estimates of variances due to direct and
maternal effects for growth traits of Romanov sheep. Journal of Animal Science, 71: 845-849.

24. Meyer, K. 2000. DFREML Version 3.1: User notes.



Y WAA liali VY ojless /o2 Jlo (ool Ol (slowing sy

25. Mohammadabadi, M.R. and R. Sataimokhtari. 2013. Estimation of (co)variance components of ewe
productivity traits in Kermani sheep. Slovak Journal of Animal Science, 46: 45-51.

26.Moradi Shahrbabak, H., A.H. Khaltabadi Farahni and H. Mohammadi. 2015. Comparison different
models for estimation genetics parameter of growth traits with the likelihood ratio test in Kermani
sheep breed. Journal of Animal Science Research, 3: 1-11 (In Persian).

27.Murphy, T.W., Y.M. Berger., P.W. Holman., M. Baldin., R.L. Burgett and D.L. Thomas. 2018.
Genetic and non-genetic factors influencing the live weight of artificially-reared lambs. Small
Ruminant Research. Accepted Manuscript.

28. Nosrati, M. 1999. Estimation of genetic and phenotypic parameters of body weight at different ages
and annual wool production in Moghani sheep. Thesis for Master of Science, Tabriz University.
Tabriz. Iran (In Persian).

29.0zcan, M., B. Ekiz., A. Yilmaz and A. Ceyhan. 2005. Genetic parameter estimates for lamb growth
traits and greasy fleece weight at first shearing in Turkish Merino sheep. Small Ruminant Research,
56: 215-222.

30. Patiabadi, Z., S. Savar Sofla and Sh. Varkoohi. 2017. Estimation of (co) variance components for
growth traits of shall sheep using different animal models. Research on Animal Production, 8(17):
149-156 (In Persian).

31. Rahimi, H. 2006. Genetic and phenotypic trends of production and reproductive traits in Lori-Bakhtari
sheep. Thesis for Master of Science. Shahrekord University, Shahrekord. Iran, 104 pp (In Persian).
32.Rashedi Dehsahraei, A. 2012. Bayesian Estimation of genetic and phenotypic Parameters of growth
traits and wool yield in lori-bakhtiari sheep. Thesis for Master of Science. Agricultural and Natural

Resources University of Khuzestan. Ahwaz. Iran. 104 pp (In Persian).

33. Rashedi Dehsahraei, A., J. Fayazi., M. Vatankhah and M.T. Beige nasiri. 2013. Estimation of (Co)
variance components and genetic parameters for growth traits in Lori-Bakhtiari lambs using a
Bayesian approach via Gibbs sampling. Journal of Ruminant Research, 2: 109- 128 (In Persian).

34.Rashidi, A., M.S. Mokhtari., A. Safi Jahanshahi and M.R. Mohammad Abadi. 2008. Genetic
parameter estimates of pre-weaning growth traits in Kermani sheep. Small Ruminant research, 74, pp:
165-171.

35.Robinson, O.W., B.T. Mc Daniel and B.T. Rincon. 1981. Estimation of direct and maternal addition
and heterotic effects from crossbreeding of experiment in animal. Journal of Animal Science, 52: 44-
50.

36.Rout, P.K., O. Matika., R. Kaushik., M.S. Dige., G. Dass., M.K. Singh and S. Bhusan. 2018. Genetic
analysis of growth parameters and survival potential of Jamunapari goats in semiarid tropics. Small
Ruminant Research, 165 :124-130.

37.Saghi, D.A., A.R. Shahdadi., F. Kazemi and K. Mohammadi. 2018. Estimates of covariance functions
for growth of Kordi sheep in Iran using random regression models. Small Ruminant Research, 162:
69-76.

38.Savar Sofla, S., Z. Patiabadi., Sh. Varkoohi and M.H. Hadi Tavatori. 2017. Estimation of genetic,
phenotypic and environmental trends for growth traits in Shal sheep. Livestock Research (Quarterly),
5: 17-29 (In Persian).

39. Shayesteh, M., M.T. Beige Nasiri and A. Rashedi. 2016. Estimation of (co) variance components and
genetic parameters for body weight traits in Zandi sheep using a Bayesian approach. Livestock
Research (Quarterly), 5: 13-24 (In Persian).

40. Sheikh Ahmadi, M. 2008. Estimation of Genetic Parameters and Trend Evaluation of Analyzes of a
Trait and Multiplicity of Economic Traits in Markhoz Goat. Thesis for Master of Science, sanandaj
University. Sanandaj. Iran, 67 pp (In Persian).

41.Talebi, M.A. and M.A. Edriss. 1998. Estimation of genetic and environmental parameters affecting
preweaning traits of Lori-Bakhtiari lambs. Iranian Journal of Agriculture Science, 29: 325-333 (In
Persian).

42.Tosh, J.J. and R.A. Kemp. 1994. Estimation of Variance components for lamb weights in three sheep
population. Journal of Animal Science, 72: 1184-1190.

43.Van Tassell, C.P. and L.D. Van Vleck. 1995. A Manual for Use of MTGSAM. A Set of FORTRAN
programs to apply gibbs sampling to animal models for variance component estimation [DRAFT].
U.S. Department of Agriculture, Agricultural Research Service.

44.Van Vleck, L.D. 1993. Selection index and introduction to mixed model methods. C.R.C. Press, Inc.
US.A.

45.Willham, R.L. 1972. The role of maternal effects in animal breeding. Ill. Biometrical aspects of
maternal effects in animals. Journal of Animal Sciences. 35: 1288-1293.



Research on Animal Production, Vol. 10, No. 24, Summer 2010 . ... .o e e e 136

Estimation of Genetic and Phenotypic Variance Components for Body Weight
Traits of Moghani Sheep using Gibbs Sampling Approach

Reza Behmaram® and Azar Rashedi Dehsahraei®

1- Assistant professor of Genetics & Animal Breeding, University of Mohaghegh Ardabili,
(Corresponding author: behmaram.reza@yahoo.ca)
2- PhD graduated of Genetics and Animal Breeding, Agriculture
and Natural Resources University of Khouzestan
Received: April 4, 2019 Accepted: May 5, 2019

Abstract

In this study for prediction of the (Co)-variance components and genetic and phenotypic
parameters for growth traits of Moghani sheep, data from birth weight (7368 records), weaning
weight (5892 records), 6-month weight (5110 records), 9-month weight (2912 records) and
yearling weight (2893 records) were used. Data was collected during 1995-2017 from Moghani
sheep breeding station in Jafarabad of Moghan. (Co) variance components and genetic
parameters were estimated by Bayesian statistical method based on Gibbs sampling technique,
because of high accuracy of bayasian method. Environmental factors such as birth year, birth
season, Sex of lamb, birth type and mother's age were significant on all traits (P<0.01 and as
fixed effects in the mode. Age of lamb during weaning was used as covariate in the model.
Based on lowest AIC for birth weight, weaning weight, 6-month weight, 9-month weight and
yearling weight the direct heritability was found to be 0.35+0.003, 0.20+0.004, 0.23+0.002,
0.36+0.004 and 0.24+0.003 for the traits, respectively. Maternal heritability of birth weight and
weaning weight were 0.26+0.002 and 0.11 +0.002, respectively. The results revealed by
increasing lamb's age and reducing lamb's dependence on mother, the centribution of maternal
effects to direct genetic effects decreases. Therefore, the importance of this effect was reduced
by increasing age due to decreased dependenc if lamb to mother. Low to moderate heritability
of the traits indicated that selection for these traits will result in a low to moderate genetic
improvement.
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