[ Downloaded from rap.sanru.ac.ir on 2025-10-28 ]

" 59)-’ ‘\J&Q"

$) rb i g (5559UiS pole o1
o1 Sy Sloeioyy

(o WihasgS (S Clio (B 1 1 e g 381 O (oogif oty
£ 3y90) Calad Cuom g | 193 i Jloa (T jaiigr oM dabld (| oy i Lo,

(reza_seyedsharifi@yah00.com : Jgguw s 53) <l ! ¢ Jod)) ¢ asd)l Bizes olKuiild ¢ g5 ygliS” 080l ¢ sold pole 05,5 coliwl =)
Oyl 32y Gy ol ((65,9lisS 0uSutily ¢ ol pole (68> aidgal iy -
Oyl edadyl (sl Gioee oty ¢ gjysliS 0Ll ¢ gol> pole 09,5 wobiwl =¥
Ol eded)) (vl Bives oKl ¢ ygliS 0aSuisly (o> pole 09,5 jLuishy —F
VEVAYY i pdy Zo)b YFVAWY ccdlp &6
VY B A donan

b gne 208>

o, S5l Sladiss (Jb ol b sl audly sdomg g (o Slho (K55 £95 S )0 ate mhow Sl Sen e (K55 @l 3l 18 g doddo
OOt oy ) SRl e 00l ) cedle (S Sl bogos onzmy lae (S lapesilSe 5 (055 (S (il addllas il pgi 03505
48,5 )5 a2 90 s (50355 st sla e > Il nl (9905 oS 5 ) cotal B (S5 Sl ogily (sblje 5 (sog55 cslmodl> degaree
o

il pojges)S o 59y M 93 ;Slts 9 QTL Veve g Yoo (el (850 (Bl Voo S 1o 03Il L pojoeg S ¥ b sagi] 09, g Sgo
ow ddY CuaS @Y jg « 2ljslBed Moy s ua.o (535 s 3 59 Mo o (gdiglings 0y (sdysS ) 4 baype SleMbl yupw L0
S8 Geytwd o (WAY BAYAY la b (b) oylee bl ybaxs o135 oMol 350 33 )b 5 a8 Slie dibusS (golail Glas plus 5 wuds 51,5 (il oyl
5 ol Ay CuaS Wy Glao Jold Cao ¥ (05] dwpin Couo 5 Cadle g aiuljil Sy ol gl ol LS 1) Jio aigd wple «d S
2 09de (MADG) e o ilisl (S byl Jols Jao G (V) 5 (MAG) ol 31 e <G (V) 2 3s] s Jse 93 a4k 51 (559)L
b odlaiwl HIBLUP aiwy R l38le 5 lawgy (alises Jio 93 )0 (00995 (i (i Gl b)) (ol &Y 0 blite (oo ylisl g, 5l ¢cpl

3 St G o IOVA) Gt o sl @ aljoy wopd 5 (+17AY) )5 aBY (g o5 ol (LS oy sl i)y sloalhe (rass gl ALy
5 ol (K55 lgl Jols (MADG Jas 5 ol s bolite xi )i ol 35000 23> a5 Calle (55 Ol Lawss i g5
sy Couo gl oo Jold 1y cudle | Sass ol gl as Jae gm0 Coje canl aiuldl (S all gy as a5 MAG Juto 4 o ccadle
iy e 90 ) (293

2 el e Gl a8 smd e Ui MAG Jio b awlie ) Slao (S ly MADG Jas (Lo e Cono) yitg d,Sles 16 g8 doudi
&l b Jlpl Blg 0 MADG Jso 3,08 Cpimen b D o] (slbcuind cw Liw como U 390 05lxS clblge (S5 b))l sla e
WS deno |y ol 3 Sloe Cunl (S (655 Cair sladolp ) 215 ogaly sy JS 51 ookl 5 il g)l30 3 Sllgs Bls prouad

ot oo (o9 o (ol e 3 gals sWaajly

[ DOR: 20.1001.1.22518622.1401.13.38.20.2 ]

[ DOI: 10.52547/rap.13.38.187 ]

Sy adSuee e b ey sbaimoie
daly il S0l g (e (638 dally o Sle
@ B ey gaw 3 oSlite b (e (09)
Caol adliil Syuie ol jl (S5 lasey (58,5
dyrge 0nd pluly (03,8 daly G le S p> oS (VA
lp ks & g daly e ol 2 ogdle s
S gl sl 45k b 0o Sledbl L olacames
S5l eolatnl sl cawlio b 35,105 Aol 6zl cle Ml
Blise Jae S0 > codle g ol 58l K55 sy oo ile
lbailie owess 4 b (GBLUP Juo sile) s
el il Cedle g (o368l
ce 4 ]) Sedls Cbl gl o5 ool oyl
a5 yd adlae b oplpls w@id)S 5V y6ly cono
el oty spSuse lales g )l alS
bS53 g (it pubm Oledbl (BIEN L Glyie
sbodygly (ol Bt g (il ¥ Sl sl Lo (S
22 @3al)8 o 5l o ygl cnl gl Cows 4 (65385
oanls sl cas ol Mol lansds Glagoual
ool 5y lio b opiles Ly Gaa b olsal
S ol shb gass cpl jl Guas U g sl
lio gy il@lee g Ll Sy sl Jald
il S oS s i B o] MthanS (g0l

douilo

Sl e el ol el Juls (S5 el
sdory Clio (S pusille b g 4325 lp 9 2
$) Seote slr bopes U5 clySlas G )b Sl el
4 bgos Dyl 5 adgr o o Jb pl b (YY) s ope
S5 Gl s osdee puin drg ol Ol
w51 (V) ol 23 Mo ) ool sl
Sl g oy agls > (ialiblne Sl 5y Cllas
aol ool Yy 4 Lol ((B)) ol 03,8 bty S
Ml g5 dga0m0 Gluwls pizel Silgw b 28U
Cmox Sl Alls (S55 Sl gy (o Cllas
(IY) ol 48 )5 & ygu0 SiawsS

il Gl SNPUlacwis g oy 2 L
5w ) S lelils Sy el 5 Ll
pogdle Vr) 3) e ) SSLES o (Ssg ol el b
o5 gy Sl ple S ol aliie gy 4
PNl caldle ogh S Jold puple S g (Sl
olp (GBLUP) (o9 (hd mghn Jde cnye
(MA) 395 pledl o555 el 5 38 Clidos

Al (Rl (o) a3 pSlite sla SOl
Gl ez lp 1y (guds bg) 9 odd (glael oy
oo oS WS e B Sy cudle o il


http://dx.doi.org/10.52547/rap.13.38.187
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.20.2
https://rap.sanru.ac.ir/article-1-1326-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518622.1401.13.38.20.2 ]

[ DOI: 10.52547/rap.13.38.187 ]

VAA

MADG' 4l 5 Ll ol Jols s Ll Juo
(VA)
y=Xb+Zya+Zzd+e .

Sobpa i ol by b wlalie jbpy o p» oS
e ol candle by d ol alibl (Soss
doly sl yle Zd g Za X g 8olas sssledl 51 oy
g )38l ol il & e 1) olalie o Aiws
(YY) a8 o b po cdle

il (K55 51 55 b S 5 Sl Lo s ) 5
I GP coe gy uyn o585 bl 2 1y el s
dyge Cuuo Cadd dsed duwlde (i glb Juo 5,
O3 o Oig xS b 3 0js P 0js Jeld adlas
A ot o 2oy 5 iy S5 b bl Jgbo o5 45
o3> degoma ;3 uibyly el 2psln (V) 0 e o
9 e g (taljBl bl dex I Slhe NdusS Ce3
i liel 1 edlatel b GP oo Julos 5 4320 (V)
o BV Glasygly como awlio w9 0¥ 0 blite
90,0 dS Sloj g ainli8l Il I el b i e
Co)ly 2 93 s S e S5 ) calle 5 alEl
L obj,l GBLUP

A5 oyl aY 0 bl v el L GP coo
L.:)_a; o3lil b 0g,S 505 O 4 Bolal ysb & 03l degerme
shp (P> Ver g ol 09,5 105 58) A (ol (g5le
2l 095 plyiedr 2y90 ¥ &S (Jlite oxtliel o
g &b 43S iy el o)l il (20 Cume)
Libcbw L;:.A.w)lu.c‘ d‘); (.b.\.:lf W) ISY u.‘)l) 09)5
Loges ¥ 0 Jlite  oxiwlzel bl plSin .0 o3liul
$ladse bl g2 (10) 23 ol B 5l &) Coner
Zowwyliel 05,5 Aol sl 35, MADG 3 MAG
a8 syl e dbge oy slbailye 5 (it
plsl Jl oo L a¥ 0 hlite o jlusl ool 0gdle
3 oS ol bl a0l 09,5 59 B3bas I b ausls
S Ao Ciio gl Coro Gl lade Ve ol
N ey e > (2l Cono s 4 (1Sl e oS
45 ¢od HIBLUP awy (V)R

w9 ol

Wb dalllas 3)90 (gt Clio (hnog Yol V Jga>
Shoose) WIEY B (W yie) MOY 51 (CV) wlyuss
5 (il Job) VA ety Cli (sl s e
Sis) WV e 3 sy Slio ly oy S5 k) VV/VS
lion 205> @l VoY g (0% 0js) WINO U (p )5 a8
Do yite lge b sljl &y

Gyl Colid Cuass g (19> i Jlor (jaugr sMe dobld iy i LS,

S 2w (oobail Slio (S g codle g il Gl a9 i

Wlgy o gl 25 > g 039y pho (]38l (i1 ojlul &
il S S Ll B ) it e JB b 4
sl ash clas S pe il ol il

W g, 9 3lge
Corodr (5 jlwdmd

Mley lwg (o595 9 (g laodls acsecxe
o yo sl )3 (W) 5 (giloansV/V e a5es QMSIM
b dianS Jud Vool Cumer dbol lp (giloand
Jud (S5 sl 0l (gjlwdnd Be e Cull Cunex o5l
St 5 JU> oot 8 i L (00 o) sl b g
b 5 3w ¢ s o y3T 50 (A) b dloo] (Siwgn [l pac
OY 50V (slo fu ad a8 )5 jlas 13 Ve v baodlo olusws 4 V-
plos moly LSt 1y ol Coumen O Jud g 25 yo Cunen
ol degozme Vo Ul LSS L Ve gilwans Jalse
Dy ool iy Jdod g 4o slp Jae

Blo Voo plS ym pojegS ¥ Jald (cagif (e
Ll pojgag)S o s ool sl b (silodnnd ()90
u.U\ 92 )isl.w.s u»lggj Veoo 9 QTL ‘_’.Uls.) U»K9J Yoo
Slalyd s o 00 b e Bolay jgbo s &S 39
sly ol Oliee g +/0 1)Lt 5 QTL Wl sl I
wb,S a5 ¥/ox VT LSNP ly o ¥/ox V- QTL
3 peS 6L 00d i) G £5 b aladiges A
1S (MAF) U1 Jlls J8ls b wSNP 5 0oy 40
Gi> 1.9b4 a5es PLINK 58l 55 Lags coys 0
WS (il 559 Cyguo Ay uieid polde (V) LA
Jsb pdake alsl ga il oyl QTL» ly
5 U il ol abgye QTL @lyl 5 QTL oSl
259 S il esile (B wll g dulre Vo cundle ol gl
SIQTL W'y a’g@,l}él ol gl d,laﬁ‘u%ﬁ by
L gl gl golil asys Yo L t- Student 0905l zje
&9‘*’“’ u‘%‘“’ 3)9 » d‘f wﬁ'ﬁ ‘u )‘ (Y")
43,5 wm °-\5L~..5le
203 lS i 65 el Mo pd 65 e J) L9 N5
CubgS & ddd dopd AdY CudS B i oljalBed
@bl Clao plo g wly (515 ) o) G @sY
3) olie i S5l 550 G o s oS
oyl )5 5 ey 3 (IYAT LAY le
Lol S 1y Jao awieid
Jo 2,k

V) 'MAG o)l gl Lol as Ll Jas

y=Xb+Z,a+te

1- Additive Genetic effect Model

2- Additive and Dominant Genetic effects Model
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Table 1. Descriptive statistics of studied traits

VoV liae /YA oylaids /o2 a0 Sl o> cladgs (louimngy

adllas 390 Slho oy claoylel =V Joi

(CV) Olyuis oy (SE) 3 izl (glas (SD) jlne Cilyoul £ Sikio 365 o
Ao¥ VY ANE e Yoy (pS5LS) Jg5 39
\Y/EY \i<d Y¥/VYEa/Y Yoy (PsSokS) oy s 3l 0139
WAL o/vy O+ [ONEF/YY vy ()5 s4S) v oyjs
WY y/o- YAYAEY /Y VYR (PSskS)p )5 asY 9
a/-A YIAA VOIYYEV/YE \OYY (o slo) Joliwl Jgbo
ANIA%4 ¥/AA Y&+ 0EY/¥Y VY (095590) oy, ylad
VY Narat V¥ avy V£ Uise g sl ooy Aoy

Lol 03lw SNP dlmwy) u»lwl FORE™ ‘S)J)ML)J
2 o5 e Sl ullass e le qcul pogMe
w5 bl sbgmsle alie plye 1) S8 o
ol egi bl edpnS  jgbay a5 ¢ il
ey cudle Gl &S (g50b 4 oo dpwle o oo
b colb Gwpie o) GBLUP Juo S )
2 cudle bl eolatul pas (D)) 3) (eSS (0055
Slp BV oo ials 4 e Wl o oLyl sl bs,
o Jasl sy 50 ohg a ofull sibs) 5 laiglives
s o Jde p cudle 31 1808 o000l K00 e g
9o oblodly i)y S I Sy (eSS 4

g B Gl Sy pebly S5 e
O 5 3D Chuo & G Syl Wl o o 38l e
oo b S S et S ey e
bawd)S jlai o) ale Gl ey sla byl > olise
Slas g blures o 2 |y iy jawass sl o] gl
ol yo 0l 035 ezt gl yuilyly ol )8 sl Calisee
03)91 Cuwd & dl)% ‘O-’-J‘”9 dL"’C“ﬁM? L;UT dh"ujl?])é L
Nl glagsy)l s 5l caldle 5 Ll sl
(A) dee el alpl Wl Syi ilible S
Ol we35 1 (S5 gl o)l e el @l gl ailus
el 3 035 opSoe Lt S5 paly s
S S e walp |y ol (KB (St o
a5 (YY) 2 oolitwl (0315 pMol sladoly o Wl o
S bl cedle (S8 peilyly SSE jglate
ye Cadle blgy glyls o8l Lol sl Waodly ¢ i3l
Yzl (YY) oh)len 5 Juwl g il [ SuSG b yae
sl Byt (ST £ el Cubge (o3 (gl &5 W3S
sl jl3y90 Cumer p3 (5 ol pplgd Lopd Ve folus
syl g ies byl o ol cudle Glbl sl
g s cudle gl I Lise ki g cwl SN
1) 350 Jald | Sl

il sly adze 39l

Jgiz )3 adllas 3)90 Clio (o35 uibly saadlhe
I3 s plsisar) (il uilsly sl ol il Y
5 15y Slio ey (ol 015 o0l ol (K5 by
Slao sl 5w 5l jg) +/YAB G (Jg 59) /7Y
s e 5 a8) IOV G (k] Jobo) QUAY ) oy
Dy gt e o lila aljoy do)d (gl o100
osbily JS 5l she s ©yge 4 0ad plo) cdle i)l
Slio gly FA G IYYE ) ) i ey (LSS
B ofeeh ) iy lio gly /S B e 5wy
» ;l)l 4 u.:]) oy Juoyd codle U“”L)b Dy puxile o[<N¥
Candle uibylg ke oy el Cowd 4 </OVA e
2o g (IEW) oS adY iy Cho lp iy @
oM Ojy e glp e (npeS g (1OYA) aliey
a5 Sl (++-Y)

oS Baa b (V) oy e bwy ladlas
aBY (39 Cawo o bgS g adY Claw (S5 sl el
$HS)p ade Gbly g (+148) b sphicdly S
AN S )y Sl ade Guibly e o7 5k 4 il
bwg oy OleMb| oM ool bl dule
Sl a5 slp sde ) o955 wSTke syl
dSpdis s obw & oad Ll cdle 5 Bl (S
My (V) 2ise dgte |y (o955 s Ul Covo
daly gyl S 0pnd g (e (938 Laily) o sle
@ P pgis e 3 oSl cla Sl i (o9
0 o) BB S o Slis) ) LS slaign (45,5
ogle Casd 39290 050 bl (63,8 Lallyy uyile
2 Cunex (lp S & (o) Al ale So ecpl 2
Sledbl 8 b oy 45k sl oy el |
(VYY) Cnl canlio 35 25,105 (gl ol o s

=93 Ay gyl S g oogMe ol adlas
b cudle daly Guple S opimen (oilE
oopd 0 bad dbyl el aw ;0 SNP (ola S5l
L Sl ol G s cudle SNP slacuigl (09
S SN sl 3590 a9 )5 G Sl 4 (lFe


http://dx.doi.org/10.52547/rap.13.38.187
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.20.2
https://rap.sanru.ac.ir/article-1-1326-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.22518622.1401.13.38.20.2 ]

[ DOI: 10.52547/rap.13.38.187 ]

Goyol Culin Cuasi g (19> o Jlor (jaedgr sMe dabld (i paw LS,

S 2w (oobail Slio (S g codle g il Gl a9 i

(MADG) cole = iol53l Jse 5 (MAG) _uiuldl Jao 5l odlatul b uibyly (claadlge 3,910 =V Jgan
Table 2. Estimation of variance components using additive model (MAG) and additive-dominant model (MADG)
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Extended Abstract

Introduction and Objective: Dominant genetic effects may have an important contribution to
the total genetic diversity of quantitative and complex traits. However, genome-wide marker
research to study genomic prediction (GP) and genetic mechanisms of complex traits generally
ignore dominant genetic effects. The increasing availability of genomic datasets and the
potential benefits of non-additive genetic effects have recently attracted much attention to
combining these effects into genomic prediction models.

Material and Methods: A genome with 3 chromosomes of 100 cM each, with 200 QTL and
1000 biallelic markers on each chromosome were simulated.. Then the information related to
records of pedigree, year of birth, weaning weight, offspring sex, percentage of twinning,
carcass weight, carcass quality, age of first calving, wool density and other economic traits of
Moghani sheep that were obtained through Jafarabad Moghani Breeding Center (during 1382 to
1393) formed the phenotypic matrix of the model. Additive and dominance genetic effects and
accuracy of genomic prediction of 7 traits, including growth, carcass quality, wool and fertility
were adopted through two linear models: (1) ) an additive effect model (MAG) and (2) a model
that includes additive and dominance genetic effects (MADG). In addition, the 5-layer cross-
validation method was used with R package “HIBLUP”to evaluate the GP capability in two
different models.

Results: The results of estimating variance components for each trait show that carcass weight
(0.617) and lambing percentage per ewe (0.578), a large part of the phenotypic variation is
explained by dominance genetic effects. Cross-validation results showed that the MADG model,
including additive and dominance genetic effects, has a clear advantage over the MAG model,
which includes only additive genetic effects. that’s means, the model that includes dominant
genetic effects improves the accuracy of genomic prediction.

Conclusion: The better performance (prediction accuracy) of the MADG model for some traits
compared to the MAG model shows that dominance effects should be included in animal
genetic evaluation models to improve the accuracy of predicting future phenotypes. MADG
model can also be a useful tool for culling decision in farms, and the use of the entire genetic
potential of progeny in mating programs may improve progeny performance.

Keywords: Additive Effect, Dominance Effect, Genomic Prediction, Prediction Accuracy
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