Iranian Journal of Animal Science Research
Vol. 8, No. 2, Summer 2016, p. 382-391

A

Ol oold pole Gleiiang sy & i
382-391. p 1395 oyl 2 o ylais 8wl

j‘e:&m‘tgdfm&umjgjé Ay Olew 6J.\Lo}v.:z.’2-cs:)|;| di.:;sjdl.a;.aljti.wﬂﬁ
w*:tfdxf‘sﬂu:‘b

4 3 .2 R Z . *1 . .
el e =gl o n B =T g el (R (B deme = T g o R
1394/05/24 1 =5, 53 g b
1394112110 5 4, gt

LXVCES

o) 31288 pLonl (g i S5 Midaos il (it 53 3 (39 S5 slasebly 5 uillo(sS) izl )5l pslite & ol aalllas

sl o 1387 11366 cla Jl b 45 il (s o )3 fly 6yt 315 e Mol 5 hyaps olStun] Lty s cladlS’ (clmosls 5 anlllas
U1 005 (Sale jid (159 95955 3894 g (6305 pd 5 (159 3955, 8524 Mg 159 595, 9707 ol exliunl )50 coleMbl 13,5 o3liunl ot
5 Mg g o i g Jlo lame Jelge 10 plol SAS (g lol 1581 p 5 5l edlitisl L GLM sy, bawsgs lio ol 2 50 (oo Jolse
239l 850b Juo D)l (S it laie 4 S5 R Pl o g b ST lgte 4y g g o stme Sl plad yy ) S polo (s
b pLodl MTGSAM 1531yl oslisiol b essS (65503500 32 e s ool (B9) b 9 Slse il o (5 b (S5 o el
S dges Jolgd uizmed g 4 g (clioygd lgie 4 gl 0)95 20000 5JUT yo 53 5 as Slsesl 0,65 200000 S (¢ pSai90s (slroygs dlass
Cpinclg . cd)S 15 yeejl 3590 (AIC) SOBT CleMbl jhae yadli b la Jao (gyls gxe 5 0 35l cilisee slaJde 03,5 Glbses! 100
0721 5 0718 0735 oy s 4 (2 Jae) (Slogsds 5 (5 o) 505 e 51 42 Je) g5 (g sl 008 Uil Jo (9 cuslin b oitns
2l o Caas U5 g S picdly copd 29 Vb & 205 1008 3,000 007 (618 5 51 39 (sl 59l (52338l ke 05 Apualoea

Al awsly g 5YL (25b Cao pl jo Blg e bl dawly 4 Ciie (gl digg dalllas 500 Clas

(SNl (S (6 S Wged ¢(§ puSinw Mg (S5 sl yralyb [ SIS (g0 lg

CdS e sl ol 2 g ol e (5 ke AtkusS
OB S pae (38l ) GOl WbusS (By9n (5 )l Gag
(30) amd i i 1,
g Jold chtugS b g5 (il lp (Sea lagshy,)
Ol 28l om0 A8y 0, Sos (I3l g e 2 il 4 it 0
e R g e
Sloos 9 ) Sl (Rl pgd Bum 4l )3 058 Jols
€l AiiaosS iy il a5 csgm 31(25) 51 5l ney
dghome absle (L CdS g CneS by e CubS Mg
45 SUlg Lol L b cudss ags (il 8l cnlple 295 o
A Wy odisl s olo gy e 4 1y (Sih (Siwold xSl
by )3 585 e J) iy 03 Logasin 28y Slio ol cowd
A SN SRR 3 JEA B O e
coalls ame 31 g 5yl oelito (S 31 ale Sy
2l ess jlgladasMe JLB auie s le ISl 5% j5 5l
S5 ¢ 5055 i i 5 oyl (sladisS 1) i

-

LV R

235 2ol )3 pren slaasiz 51 (o (Su§ sl yzal)ly 3]

SBbey ed 9 Fomels (IS ) @ il el ply
oie jolo 4y am3 o 03ll pl> (SR 3y & & iy ()]
Mk > Sl sl yi oy sl |y Sy gl pralil
ade 5l Slio 5 o (g Rl S ) aore 500
Ol 2 Lesad 4l KdwsS Jiyap )0 phe (olaidl Clas
Cml ulf.\.\.m.) ()d)ﬁ)J d‘)’ ..\.al).) ‘_A.Aol Zo 0y waf U"9)‘9 4
CdgS an STy Iy 8 cuadl ped a0 K0 WY quamme

e 5 55,98 pole oSy el ol Mol 5 Sj 5> sl -1
lwjo (aly (o

(i ey b i 9 (557518 pole oISl ¢ ol pole 095 Sl =2
ooy oKl epld 315 Mol 9 KB (655> (sopmiily =3

ol oKl caly 15 Mol g Sy (68 ooty -4

(Email: yosefi_2004@yahoo.com L gine odinngi = %)



383 sy idasg 40 iy oo 5 30ko g priiane 1531 (Sorii§ (51 oyl 01 1

dilaie Voare (6 S MawgS 3o ol Zly yliows yliw youd
du._wl> Jel LQHT dm 9 MLUA C; 9 UUW ;..\59[.47.) ‘°9§)9)"9
OS5 b 5oy (olp LS cpl Adle elyg 9 Qliews 298
5 005 slosed oy slosed {1ssd) 53555 ()5 ol (Sl
g 2> b hb &S sl (shiaweS (g i Dgd 0 0003 DguS
b g 22> (g 9 Sar S s 45> o 9 0LgS o5 Jlo 5592
4> (855 o) (SRS JS5 & 88 ol S8 o a0l
LS Lo o g aian 5L o 18T b e g lagsd 0yl 18
9 S22 ar ,bbu g e pbles Sos8 sloly JS5 4 gl
Jolos a coglio 9 0L 5 (olamnly jud way)ls ol g cund
39 s dilte A olihsS e 3] S0 s
(20)

©y2lae 4o dilaly yudn 4l ol )3 WdsS (D)9l
Ol 4o hassle 5l gy uSiw K weS slad 5 5 Cunl gy
Lol 1S (e 08 o Gl g Gl Jolgd sl ol 5
8 St OT &= A 0Dy Cgliie 8 ol <l Uau..u.,o PLY
U limej Slg) cilise (slajg, )3 18T oy A5 9 58 b s
005 35 v 565 i 5e5en 23l 3061 (ae Jl|
Aibeo (559

SLeMbl 5l (S5 sla oLy 590, (sl ool cnl 5

ol id g (WW) (8 s 51 (BW) g (slajs 4 bogrye

1387 Jlo b 1366 Lo 5l o5 i (5 yuuSis lttirsS (BMW)
A5 edlawl

solel Jallsl
L Loodls (g5l o3Lol ey 55 350 (clmd,o8 s el 5ol 51 yms
i3l oy 5l ookl Ly oy b (g5l oolel g EXcel jélp 5
dwbro 5 Jace il 3l il g 4500 (gl . plool Pedigree
o (ad Jae dg) sy lao ©laye Jlis (1Ske
lyl i 03litel 9,1 s SAS (gl 33l o5 (GLM) uzily
Jols )btz ool 5l ey o)lel Jao 5 00 () b
O 539 Gl gloj )3 ple (g5 Jlo Wi s 0y ez
e e 4 BMW s WW. (¢l (62535955 (o 53 bao
(590) =88 039 e 5 Woy 1y et &S jlaiys Jao > (S8
Do 45 gxe ol Ol Blite il il dings lusS p glyld
S5 syl )l g bl s5) (sl it b S s )5yl plis

2- Generalized linear model
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1- Maximum Likelihood
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1- Multiple Trait Gibbs Sampling in Animal Models
2- Gibbs sampling
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Table 1- Descriptive Statistics of used data®

T BW ww MW
Traits
(0,5 ,3) llges Slaws

: . . 16519 14681 7303
Number of animals (in pedigree)
S i 6812 6074 3409
Base population
)y olaws

‘ 104
Number of sire 045 906 383
by yole olass
6166 5487 3057

Number of dams
258y dluas 9707 8504 2654

Number of records
skl sl (KQ) Sibie
Mean (kg) £ SE (kg)

Ol s g >
14.22 16.17 15.42
CV (%)

2.92+0.005 15.57+0.03 24.91+0.09

Saloi s BMW (558 51 039 WW s 55 BW
'BW: Birth weight, WW: Weaning weight, BSMW: 6 month weight.

(p55kS) adllas 3)90 i jlme (sllas £ Slasye oo (5ke =2 Jgui

Table 2- least square means and standard error of the traits studied (Kg)
T,

Slao

ol el il

ey Traits®
Fixed effects BW WWwW 6MW
‘AJ}’ JL‘J ** ** *%*
Birth year
(JL") )3L° o Hk Kk Kk
Dam’s age (years)
2 2.60% 0.006° 14.89+ 0.05° 24.13+0.16°
3 2.70£0.01°¢ 15.02+ 0.069¢ 24.08+0.17°¢
4 2.79+0.02°°¢ 15.34+0.079¢ 25.07+0.29°°¢
5 2.88+ 0.04° 15.90+ 0.08" 25.16+ 0.32°
6 2.86+ 0.06° 15.56+ 0.14°°¢ 25.15+ 0.40°
7 3.70+0.06° 16.86+ 0.28° 26.31+0.70°
‘AJ}’ w ** ** *%*
Birth type
g‘f;;’le 3.01+0.006 15.66 + 0.03% 26.05 +0.112
fviin 2.61+ 0.009° 15.34+0.06 ° 25.28+0.21°"
L)““L? *% *% **x
Sex
&' ole 3.06+ 0.008 16.23 £0.04 2 26.93 +0.15°
;;;ale 2.78+0.007° 15.01+0.04° 23.35+0.11°
R? 0.3 0.19 0.53

o s Rt Sale 25 s BMW g (6,5 0 31 g WW s 555 BW!
Syl o me B o b (gylol bl 1 it auliie By sl a5 ool oty 09,8 pa S5 (glauSibe 001 o 5 (gl ine **

'BW: Birth weight, WW: Weaning weight, BSMW: 6 month weight, R?: coefficient of determination

**Means with different letters in each sub-class within a column show significant differences at P<0.01.
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Table 3- The estimates of statistical models based on AIC for body weight traits”

N Je 1 2 3 4 5 6
Trait Model
K 1 2 3 4 5 6
RSS?  0.128 0.124 0.129 0.129 0.125 0.125
BW ]
AIC®  -109065.03 -109375.21 -108991.49  -108991.49 109295.24 -109295.24
RSS 4.29 3.99 4.45 4.46 3.81 4.52
ww AIC  -64732.27 -6534822  -64418.14  -64399.01  -65739.71  -64283.10
EMW RSS 10.878 10.068 11.35 11.426 10.588 10.721
AIC  -22896.47  -23195.79  -22729.07  -22703.08  -22997.69  -22949.08

; _ . ; - . . N ; T
e o b ey ol K o (Sale it (359 BMW (5 105 51 59 WW gs o359 BW

wailogdly Slayyo £g0me RS
ST el JLas AIC?

'.\...JL’GA o U] 6l).a wb«o J'.\A J)M aS Gl o P L;bJ 0 ML‘?LA xS.llS" )L.\.ﬂ.a u.t)...oSm..La ool UL““’ g_i’) » “,.13 L as 6.)‘..\.cl*
'BW: Birth weight, WW: Weaning weight, BSMW: 6 month weight, K: number of parameters in model

%RSS: residual sum of square
3AIC: Akaikes information criterion

*Numbers with bold color are showed minimum extent of estimated akaike for each trait that indicate fit model for that trait.
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Table 4- Estimation of Variance components and genetic parameters of traits by Bayesian method using best model.

Parameters
S z z 2 2 2 z z 2
Trait a; Oim Tpa 5 h h,, C h;
BW 0.086 --- 0.03 0.24 0.358 --- 0.12 0.35
Ww 1.084 0.439  0.527 5.86 0.185 0.075  0.09 0.22
6MW 3.033 -== 1.139 14.24 0.213 -== 0.08 0.21

il AZ (s lls Tais ol ooils ame  uil)ls 1 05s

eole (o2al8l (Sess Gully (e sl 8l (Ses by o

JS 6)J..\Jw‘)5h'r 5wl ).)La Ls.o;b.‘a.:?u)l (5..‘:[445&5...45..3 u-‘“lf.)‘j )w. C ‘d)éL‘ﬁt‘.‘a"‘““‘LSﬁ"\iw‘)ﬁ hi‘f. (oo Q.S'“‘J‘)Sl
- o—; : direct genetic variance, o—; : maternal additive genetic variance, a;e: maternal permanent environmental variance,

o': : residual variance, af) : phenotypic variance, fo covariance between direct genetic and maternal additive genetic, hj :

direct heritability, hi : maternal heritability, c?: ratio of maternal permanent environmental effect to phenotypic variance,

h? : total heritability.
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Introduction Small ruminants, especially native breed types, play an important role in livelihoods of a
considerable part of human population in the tropics from socio-economic aspects. Therefore, integrated attempt
in terms of management and genetic improvement to enhance production is of crucial importance. Knowledge of
genetic variation and co-variation among traits is required for both the design of effective sheep breeding
programs and the accurate prediction of genetic progress from these programs.

Body weight and growth traits are one of the economically important traits in sheep production, especially in
Iran where lamb sale is the main source of income for sheep breeders while other products are in secondary
importance. Although mutton is the most important source of protein in Iran, meat production from the sheep
does not cover the increasing consumer demand. On the other hand, increase in sheep number to increase meat
production has been limited by low quality and quantity of forage range. Therefore, enhancing meat production
should be achieved by selecting the animals that have maximum genetic merit as next generation parents. To
design an efficient improvement program and genetic evaluation system for maximization response to selection
for economically important traits, accurate estimates of the genetic parameters and the genetic relationships
between the traits are necessary.

Studies of various sheep breeds have shown that both direct and maternal genetic influences are of
importance for lamb growth. When growth traits are included in the breeding goal, both direct and maternal
genetic effects should be taken into account in order to achieve optimum genetic progress. The objective of this
study was to estimate the variance components and heritability, for growth traits, by fitting six animal models in
the Sangsari sheep using Gibbs sampling.

Material and Method Sangsari is a fat-tailed and relatively small sized breed of sheep, native and well
adapted to Semnan province. The data set and pedigree information used in this study, recorded during 1986—
2008, were obtained from the breeding station of Sangsari sheep (in Damghan, Semnan Province, Iran). The data
included 9707 records for birth weight (BW), 8524 records for weaning weight (WW) and 3894 records for six
months weight (6MW). Records were prepared for analysis using EXCEL 97 software. During the preparation
process, abnormal data were removed. The pedigree and data files were prepared using pedigree software.

Firstly, the GLM procedure (SAS, 2002) was used for determining the fixed effects that had significant effect
on the traits investigated (P<0.05). Interaction effects did not have significant effects on the traits and were
excluded from the final models of analysis.

Variance components and genetic parameters were estimated for each trait with Bayesian method based on
Gibbs sampling technique using MTGSAM software by fitting six univariate animal models that exclude or
include additive maternal or permanent environmental effects. Gibbs sampling is a numerical integration method
and is one of several Markov chain Monte Carlo (MCMC) methods. They involve drawing samples from
specified distributions; hence they are called Monte Carlo and are referred to as Markov chain because each
sample depends on the previous sample. Specifically, Gibbs sampling involves generating random drawings
from marginal posterior distributions through iterative sampling from the conditional posterior distributions.

For each trait the most suitable model amongst all six models was determined based on Akaike's Information
Criterion (AIC).

Results and Discussion The analysis of variance showed that fixed effects of birth type (single, twin), sex
of kid, (male, female) age of dam (from 2 to 7 years old) and year of birth (1986-2008) were significant for
weights at birth, weaning, and 6 month (P < 0.01).

Direct heritability estimates for birth weight, weaning weight and weight at six months of age (based on the
best model) were 0.35 (model 2), 0.18 (model 5) and 0.21 (model 2), respectively. Estimation of maternal
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heritability for weaning weight was 0.07.

Conclusion Gibbs sampling in Bayesian statistical analysis could provide reasonable range expected
estimations for parameters. The results showed that growth traits are influenced by maternal effects in the early
stages of age. With increasing age of lamb, the significance of this effect is reduced, due to decrease of
dependence on the dam. Whereas, the estimate of heritability of birth weight was higher than other traits,
optimization of trait by selection can be more efficiency in this trait.

Key words: Genetic parameters, Gibbs sampling, Heritability, Sangsari sheep.



