-~

WY WAY il /Y oloss /ot Jo oob> ladss (slowing sy

SR Gl anllbae - (Sl SagS 2elgn )3 (gogif ] Cono 39l
Y - - .o )
S0 (opliaw (0 9 (G020 ()
(mohamadi_yahya@yah00.com : Jgguw otk g) el olRuisls ¢ gald pole 09,5 ,babuwl —

by oSS ¢ ol pole 09,5 Loliwl —¥
AVIVINY 1 b pdy o b AFIAN - el s fo,b

LXVCCS
Ollge 0935 (SWol Sl 3,915 Como 5 (2 )6 golsn CLM! dlise lio 23U b)) Slp Pl Glagh 53
b Qlg gl Ver 5l JSuise S y5r Camer S 3,5 (G5lwdand (5l 9 )50 9 SasS Canmorr 93 (Sag Cumed 3 (lsa
95 5 55 ol S145s5 & QMISIM 38105 SaS &3 Jud ¥ib ol 5130 0 1 S S8 ot Sy (yuges 3 b 10
Gyt o9 B 2yl Como 3yg] g 5]y du L piawd 45 CileWb] ilidro palio (wlwlys WWidgs dad po (Sutij Bl 51 Cyron
22 800,5 355l 5 S Cumer )3 Beld (093 (S 05,1 bl (0935 (Sl Sl )l Gatoue (gl 3yl )3 35
Y] @Mtal ‘_gbbufi},l g SoeS Coprod 5 (EYH ol.:}/l.l?l SeS @ Wlilgs SN ‘_;.u,us},‘ ‘:;Lm;ow (090 3yl
Lows 39l 4l Sy 3 Coros ol a;.?w’.i 9 w95 omi b OleMb] coguw 3 pdly 43 .00 Dygl w Sy Cumon 5 sl
G2yl 53 (0955 (Yol i3l 2,90 1 Conio SRk ol B3] S g5 Camer Bld agif (AWoT S5, L
(Jol (G5l 45 (Fonw y5 5 o it it S (SR Silo o ol Cowd dy +/0% g ¢ /€0 [V Cud T & pogw 9 093 <Jg
Slebl 51 lojor adliw! a8 Wiald Wid kg onl 5l Jeols gl (93,5 3591 +/AY g «/AY ¢ /VE Gy pomr g 092
3pl) )3 SagS @algr )3 CUEI LI s0gif (SWol (o))l Couo 3)9l 2 (61 Came 93 (93] 9 (10,500 (i

[ Downloaded from rap.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/rp.9.20.123 ]

2,15 8l pod dy 5500 3 pdly 93 ) S 1) (o wimd Como 1D (6,15 Fro Sl ¢ o piwy oo i3] g DgMe (o g

S iwdam (S o5 Arold ¢ L s om0 ¢ 0955 (DI] (13 ¢ it 9 1 gIS L0l

Slr 9 Sbmpin come (b gl Gl
8y il cpl ol ooy Ll ioli8l sy 350 Cilieo
Sl Ml SogS g2pe lacumes &5 By lp oRg
Oy gl 3 Sas @ 5L o ol g ogMe (YYANY) cul
ojgpl ) w3 |y gl 5ol (S bl
slagiy)l 4]y Sy aledbl (olf Mol glaglejls
Ao 5 gl i pp Qs (dp eds (2]
;1 EUro-Genomics g S glasl (V) wlodges adlsl
2 295 Mol i)l gz gl (g CleMbl
BN .(\a) Slodges oolitwl 6y 4 55 ek lex (slagls
aleMbl plod 1 by sus i Como i3l (gl (60,150 i
lodophy Como dply Glp (sl g 0pud (oogif)
Gledbl g oS o So oS poler 0 0 o odliil
b (oo9) (ol sla byl 29)c0 Dl ¢ oo > (S
e b1 &S sl g 05950l w155,8 3y91 5yl s
come Gl Gl Sin e sl ey) Ml
Dges ol cpluile 55 SosS welsr 0 (o5 ot
S ol 5l dnsg Jo 3 a5 sl oiogis el
‘.\J)IJJ P yawd yd Lgal..:.)‘ X G u’L.wlm dl.bajlf
Gy Slg5 o oo L 1 5y moles leMbl bl o ppeo
auil S lie SooS molex o b s in Cows il
L EBV) 5o oMol byl aSl Jol il
Jiet Syir ey (GEBV) (o 2hal o)
ey Mot oMbl LB > Wl e B ML)

odltul S8 melgr )3 (09ijpd b (095) aiej b BLUP

Aol
Ve il G 0 & b o8 0 05 2ol sladel
&S gy Sllas GleMbl sl plul S o Wiy e
slabsyl sl e 3 Ll kst s gl 5
Clacures b sloyeisS (W) A8 e eolatel (S5
laygdS cpl e Olgie oo ) olpl &) plitles o So g8
g p oyl copian] dunli Wle  SB5 dlge 93,5 3)lg b (sl
lly pfy e (V) S o opluida o8 315 Mol 4 pladl
9 o9t 35 eMol slaasly jl edlatwl 4 Llo laygds oyl
oluile o g8 slacures o b ol Gy Laiud 438 iy
2 d5350 SledMbl gblie 5l oy o LAS > g 039 b
weoi oMbl I ks Gl (VF) dges edlai]
oS (Mol i)l 2ysln Sl @S sla Slis
Il egs bsl .(\\")~ 2,5 o odlatwl (s (slagls
oy b laply Jolis a5 aoyo Cumes o 1, Sl @l )
e 9 0005 dpgly Aed (588 065, 5 (09

s ; Yool

» dl).g 0l Cound Cxod> 0 (090 u.’:-Ma.o‘ dhbu»”l
sblie ) (7) 298 03] eSSl Ll
Chypdy (Rl (o9 oty Cone Wl o]
owals s 4 (M) Wb Juws ol jials 4 S5
oy LBl Sl ekl p3 GUWle > gl e dje
P ol 4Bl drwgd (gyud 95 o394 Sllas Mol (4l
g 0opd CleMbl & (o Ml l3# L sl Ll

1- Center Interbull
4- Genome estimated breeding values (GEBV)

2- Genomic selection
5- Testing population

3- Training data
6- Prior information


http://rap.sanru.ac.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=mohamadi_yahya-ATSIGN--YAAHHOO-.com&a_ordnum=825
http://dx.doi.org/10.29252/rap.9.20.123
http://rap.sanru.ac.ir/article-1-825-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/rp.9.20.123 ]

WY

Silodnnd adlllan — S5 S sS alsn 5 (o935 Ol Como 29l

aold b ool SogS damely Jud Vg Sy drels
Dgr Cauma 90y gl /T U /Y 5l Siwgn ol pac
Sl (3 2l

.))91){ LS‘)’. 9 pwd yd i C;L..o L)"L"]JJ J).).bl) Aw
s Jgl pely )3 3,5y o8] slaobsyl cono
005 igi) o> Aee g 0o Wply VAe e e Tgid Yoo
Syply onl b b5 la  SesS el lp i
o5 Sbi)l plelp (o9l (Ml (b b)) cono
OleMbl 1 pgd dyaly 15 .35 550l Ko g8 arel> > aph
s> YA« o o955 (Mol (sl i)l oMoy Sag8 ansl>
Gy dg cpdny GleMbl lgicds &S S5 dmels
anoly > laph cledbl SaS™ @ cllges 095 ool
axals 5 gl o33 Mol slaghy) edls & SagS
Jolis o] bl <o pow dpaly 5> 505 )5l S5
Sy Shjr asels el 0ond 5 (9] aigid CleMb]
SegS anelr 3 e o) (SNl Glagh))l awlbxe
ogMedy Sog8 dmoly CleMbl plos I pluly 05,5 byl
Yoo g omd 50 Ole YOS« oo (s 3)55, VAFe .
Como Syl il Syp anle  ead Gl ol
cowo gln lp () Jot2) WS edlitel b obj)l
93 PNl (o)l o (St | o935 a2l
Oge)Sy ups b odlitl (HBly (SMel lagti)l g
By (Mol (B5)] gme Sy o pd 1 & (09 e
ol &S canlopl sl el Cany eg35 (Mol b5,
sdad sl clls pl o a8 il o4 Sodp s
) alie g (Ml ) (el oS culiyl
)l sy,

15 plool BLUPFOO olgils l8lay i ooy a0
015 (5ilodend dnolr 93 (g (S5 LS ey sl (V)
Koo daraly 93 ;0 Allges 2,Slos po (55 (Suod |
Gl REML 45, S8 o Siod ,\m)f oxlatwl 5y5 o
sl oyl ad 4B S WSl Coles 0 g deol Cundy ST dw
drols GleMb) ol yon 4 SSGBLUP S 40 ¥ 5 jaly (4ly
Sl Jae jl oyaly plad gl ad dy5l (1) Sy
oxledl Sy ploe (Sf (Bolas S (S (Sle) b
Y odaly Jols yimgh cpl )0 edlitwl 3y50 Jdo (b ool
g
y=1lu+Zu+e (V) dal,

ul))‘ )‘J).g KV 6&9&5 le‘mg)“’))‘ )‘.)).g 2y A 4]04]) JLl
a ) Slwlie o ol gyl Z (IS o) e
€ g laes ol Sl by S o e ol il
A o8 b dolee ;3 a8l e onleudl Bolad <l Sl oy

Olg o bl L yiwd 53 S e slaoaly (51 aS) pgd W100,8
Sy e b e Cunes QB o ) jedS pin glaedly
Oms godle wile o yiwd > SleMbl plos 1 aolatul 3505
4 (SSGBLUP) BLUP (gldl> 1o S5 i 53 04 g5
ol a5l &Sl pges (V1) 355 plrl Wl o Sl
230 SN Gl SaS @ K5 o0 Soo8 el > (095
—eloi] Cglita Ll (V) 2,5 3910 Sy alg 5 0ad
Ses8 oy b wglite la)gis 3 (Jazes 5 ol
5l u.?b'\%o @)’Lo] LSLQMU)J' @‘)Jo I ‘u’L»,JJb 9[?
Iy bcodgixe 55 wiwd Bho (gdlasdl 5 (S5 bl
Jb )0 Gud 4 Caig) e dlje 4 ST sl 63405 dlog]
wyedS gy aie; cpl 2 ()ALl WSl o yialS
Qlf &9{ LSLQW 9 029y Jgiore dﬁ)w‘ U).—\B d‘)‘.) 4
aslllas ol 5l a1 5L o dgpaie MalS W55l0 1y il
b Sos8 Camn S0 (095 b)) Come o)
SHip Carenr S5l GleMbl S 5 (gl calisee oS,

Dy (gilwdnss 3l odlitul b diulg

g, 9 219

Jlopldle o 5l oad (gilwand Cuner G obul (ol
o2 b gy drels 93 00,5 eolazwl (VW) QMSIM l58le 5
el Sy s Sl A0S ot o o
ol Sy g 5 o 10 (sl Sl 3 Voo ol S
S anele b a5 Jus ¥ sl Gl 50 0 51 JSite Soro8
Bl e S dll (gl 0,8 sbul wiisl S s
2 Jus Voo Gl Tk Cuner S (Stngy ol pac |
Yo Bee Jud 0 Qo g 0l £opd o o ¥ L L]
o Yo olas 4y 3T s o bases 5 el L2l e ln
A5 a8 s > 5 e /Y e dla cpl 5l g 0905 I LialS
Olos> 5132 V0 g 5 ol Vore Dlid 4 55 dmels o
Ollges (gly 30,8 dbol bl Jus llas SaS™ 4 ol
&S Lol jloas anS s oolal cladyeS, ool
S il 5yl bugie 6 p iy wre sy S SRy
oy iafSele ol b 43,5 5 5 /Y (silodnd ol 3
W di8)S las 13 e Ve g vl T Cumes ) bodle 4
Dy guwesS (Aol 5] iSlas ol laply Gl Lo
ol gl il 4l Al SO plely
Slosle Jlia ¥ g 5 los VO« slaws ol Jus 13 Ko o5 dnol>
SooS dnly jsle s bl S arls W s
Cygody QBES] Jlao a8 Ciglas () b dgy S5 dnely asliio
ST 93 SNP [S5Lis i o olaws s 43,3 L j> ol
09 95 pojgesyS Sl alie) piges,S Cix VA 59y
¥ooolid Gren 3)S (Gilwdnd (i slapgises)S
N3 Bpiges)S 59y p (Hlal ©jgon &8 o> QTL
VO 5l Jed Ve el ooy SleMbl s 48 )T Jlas > s S

1- Historical population


http://dx.doi.org/10.29252/rap.9.20.123
http://rap.sanru.ac.ir/article-1-825-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/rp.9.20.123 ]

Yo

WAY Ll /Y 0jlasd /ot Jlo (ol Oladgi slowingy

slings Jols puple wSae Agz ¥ i)
oosSae G5 oAb gl s slapl o gle
92 S)Pisiae dunliio (sl Ml se (093] (sgliugd o
bl U5 agse, cpl ST ey
()0) 15 sslazwl Hotelling- Williams t- test

H™' =

H g sl (S5 by 0F o a~N(O,Ho?)
A S5 1y (o955 9 Sl gNglings & yle
sSas & olSin BLUP Ll Jao @¥sbe 55 olils
Jae 35 il H SaS oy 0508 gisliss s ilo
(V) 294 305 SSGBLP o

0 0

0 G- A‘l] AT )<=
22

J)): 9 &9{ duml> ‘5‘): (Ml.)ﬁ: d)lww )LY' wSJLw) wy) 9 o).x») SleMb! ‘wy.s b ub|9.> Slass =) J5J>
Table 1. Number of animal with phenotype, pedigree information and genotypes (mean of 3 replicates + range) for a small

population and a large population

aeb t (1 Slhe le
s
Yooody. Kos dnals
VAF -+ E\aASS KN
o
ERRREATY Sas duls
YOS« EVEYY )5 dnols
i
et SaoS drol>
AARRRE-A LV Syj drol>

Couo 3)91);. Slp So g8 anols gy 0 i Sledb]
R 3 S )S) (Snibn cupd w35 g e
g gl bl Sglita oS 5 ) 2 ogMe B 5 3
M 5 (o3 (Pl o)l alre Gln s s
)90 38 SesS dnelr ) oMb g e Sllge Oglate
Slp 9] Gwole oS Cone S S ow)p
2 Bopaly pled gl anl Carer > SasS danly Ul
Ll 04 03)5] Y J9A>

Sop dnelr 9 SggS o ilodnd S5 o

80 e (Sl (SNwmod lawgie 5 )5 dbul (548 bl
Oliee Jgyinl 35y b 43,5 i 0 /AVE/VY dncls
On Jlie Sl oyn Gln ) elir om (S5 (Saren
A3 AL TAD I b yeaS el (g laxe o oSy
o 33 (A) 29 Syl Wl )liS aels o b dde a8 5,5 o
Oleie 4 SHip dmls GleMbl 38 bl Cuje Baind

o iz glospualy sl (e slad £ Sla) (0535 (2ol Gla )] (00585 Como =Y o>
Table 2. Accuarcy of estimation genomic breeding values (mean + standard error) for different scenarios

L?)Lol u“))' eSS Cous Ja..u;..o 04l i) QUIP sl alisce dlm.))...tz:l)

S¥VEL[YY Voo

I¥¥E YA ALTS Jol 2yl
JYsEL[¥ IR

NANE YRR LY

SIyak./ of Yo P92 Syl
N RINS IR

¥YE] 50

NAREALE Yo pow dpeal,
<[OAE < [VVA Beee

Cono p SySady Gl 05 S5 on b ey
Couo cpl bwgie ude el Cunds 095 (Mol sla )]
54 pd g Jol 3 paly 4 G & g0 + /0 syl ol
D ) gme 0 ilidl cpl g ol lis il sl Ve g VS
cd)S pbol pliila g8 (s8ly ooy b aS adlas S o
035 bl pliin (SMal o)) glp cove (3L
Jol Cowdy B drols & oo Cumes 5 Jou i) cleMb
I Camer (e (Ml 5 QI Gl (VF)
S ojlul 4 Wbz g Cumer oS Cunl oid aS pliils

oleMbl I a8 gl dymly glp et Cowe lawgio

ol K358 dndy b g 0,55 5 i) ey
JaS pgd dpaly > 38 byl YT ply dg ok
slp Soppamle > p Glagls (g (Mol slag)]
by ) Wb Sllgs (agif (1)) eS Como 3yl
a8 sl Cawdy </ Cono lawgie dg 0 odlaiw] ju S oS
oili8l el Jg by lis (iuliel ol o paly 4 cd aslg £
9 igd 0ond CleMbl oS pow dpal) )3 (g 295 > gne
>Nl (25 05510 Sl (S5 9 Soo8) amsle 9 g


http://dx.doi.org/10.29252/rap.9.20.123
http://rap.sanru.ac.ir/article-1-825-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/rp.9.20.123 ]

Y&

Silodnnd adlllan — S5 S sS alsn 5 (o935 Ol Como 29l

915 o3l “9) 2 &S L;)ip Slallao @L} L ).\o'l> adllas G:LJ
b as adlas S jo (V) cush cillas 13,5 pldl cplicla
bl covs QS.JLA CoS Gygo ol (&5lwded odl>
S5 9 (2B (I3 el | b oS (63))90 sl (0955
dol Cawdy /YR g /Y WY Ly 4 B S plsl g oyl
slgls o cleMbl 28 S L K adlles (VD)
235 NI (e5) Come 3 gao > VF Gl pluile
)"I g Sldllae pl b 38l 30 ol ddllas glbs a5 (V)
o ledd Cuiell s e dlas il b S J)Jo
flw P o) Mol Glaghiyl (weds Come Beer 4
Veor sl caig olas ioliel cpl by las ilsel Lma)@l)
dolg VY Jol dpudly dy Cond pow dpdly 50 (loes Be v &
Oy cops (Y Jgi2) Ob ol |y cone
Sl Y Jgia 0 oglite sadpaly (o) ot
4 dybly dw oyl L;I)J: Sy Sy copd bwgie Cuwl 0nyd S
09w Sy Gupd el Candy AV g /AT VY sy
@503 3paly 93 4 Cund pow 3ply i (o9 nhe
cel Jao o aledbl plod 50,5 d)lg g jiS005 S dae
w)ld\f&bf |9.>@ C.s[’ijdu4>95b .\.»))fc.sb'j)lofw)‘
5503 G g 5108 1503 3,601y b 53 4 Cegm s 300,
plod > g s Ol ol (IEH L Goeen
S g dde cpl il e Beve s Vere 5l oyl
A odnlie G sae 4 o

e dnols Gllgs Dl Giliel oy (V) wil Sy
baipe (S5 Blod | Ban assls b a5 505 walg 1 ol o0
sl i)l Couo (03)ls0 im0 (V) 2503 edlatel cdiiu
4 oo malex jd Gl sblysls gly s (>N

& a- ) . . AT o BN
(8) 355 5n J)3 s 39 (2 Sy250 by oo 5 QTL
Sl 9 d)ﬁ)l{—cﬁ:ﬁ ..\».]9; Olaw g9y ¥ a5 adlas l_§u )
Flod Gyl pliile 5 g9y 2 ed Sloge la sl
Slcums b oy Caner Sl (l3l w5 plxl
o5 st Cono Gl el oS K3 Sl S e
Sl s & sl Slasls jouiS 5o (V) w8 Slas opl yo
o @y gl b Cuner (pl (o AP gl o5
Y (\c) ..\3]0.)9.0.3 puf): ‘.mu».)w Cono L)».)‘)Bl Lg‘)g
sl iyl (9938l b as” wsls 5155 4B S g Olalllas
Sk o9 Cure & (2B dumer et (SN
L (YOXYYY) wleoly o)58 1, obssl cows o (o3b;
Odses Ll boped dyaly 0 ol ddlles o byl
Coned & Sy Comer Ollgn (0] (Mol slagh)]
Maw il b owg el como Ll e SooS
dpp0 Yleinl Sog8 (lacuses 5 o5, slagss
L§°9J) LS“"‘JL)““"JWL)“)I)B‘ ),..w.u .).))5 odnline Cows
PG5S g g b Cledbl & (B pow paly
4S5 edalie d)S balbwe pa b aoyp 350 drol> 50

dilizee (ladply glp (0935 (Snpin 9w )S) copd =T Jal>

Table 3. The regression coefficient of prediction of genomic breeding value for different scenarios

PP St (9 )S) s 005 Gu3gi (el Ollge> Sl il sl pual,

JIVE Yoo

Iv& YO Jgl 3l
YA Deow

AN Yeoo

IAY Yo £93 3l
<A Been

A

+ /2y Yo-- pow Dyl
.20 Beee

Cel dnlr 93 5] 9 s wopmd Cledbl (38
2558 > &Sl e g b ad S egy (b))l oo (il
gl slisd g Caws HLB! 3 S5 zoge dmels oy
2y e ST eddlin d9100 35 0 iy (e (pliitle
Sy odd ol 3y gl ogf leMbl pyuol osis
Ol i bl |y SledMbl pl g Lold slae (sl yguis
2 oy OleMbl lgiedas Shyly slagll CleMbl o
)>] )2 ..))f oolanwl - l)J‘ JLl u:L.w.Lb 915 ;§\>9§ duw
iy o] )0 Canl oo oy bl &S CiS g o
gy Ml o By o3iga) a8 colyr 1y (S5

Mol sk (el o35 SleMbl Vsl oas]

4 yol cpl &S 55d ansliS Slusl 4 i slayesS oy
Al opliids g8 Ko oS slacures gl (slayadS dguw
JLJJA 91? L;Lmdlf d‘)b L;Lm)y.f;f dod )f] OT » A9M:—
S STl 4 1) dtasly leMbl 5 suis Mol slapls
sl Jooly oy ol Hlal 5)50 S p (S4B SOy
B b 95 SosS Glacurer ;3 @y (S8 Cdpin
QP pwd yd &)LUO 9 J..Jy L:.‘?bo Cuxo> @5‘9 )L>L» 9 b)‘JJl
(VV) 255 4118 oy 390 (Se095 9 ST sl i)
PP s Couws da 81 &S ob L ol ddllas gl
aledbl jl eolaiol | Jg il o dgame Koo drels jd
Slgie SasS gelyr 4 Sy bl jl ke 5 S5 pelg>

1- Linkage disequilibrium


http://dx.doi.org/10.29252/rap.9.20.123
http://rap.sanru.ac.ir/article-1-825-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/rp.9.20.123 ]

WY

$ ® =W

12.
13.
14.
15.

16.

17.

18.
19.

20.

21.
22,
23.

24,
25.

WAY il /Y oloss /ot Jo oob> ladss (slowing sy
&l
. Aguilar, 1., I. Misztal, D.L. Johnson, A. Legarra, S. Tsuruta and T.J. Lawlor. 2010. Hot topic: A unified

approach to utilize phenotypic, full pedigree, and genomic information for genetic evaluation of Holstein
final score. Journal Dairy Science, 93: 743-752.

. Andonov, S., D.A.L. Lourenco, B.O. Fragomeni, Y. Masuda, I. Pocrnic, S. Tsuruta and 1. Misztal.

2017. Accuracy of breeding values in small genotyped populations using different sources of external
information-A simulation study. Journal Dairy Science, 100: 395-401.

Cromie, A.R., D.P. Berry, B. Wickham, J.F. Kearney, J. Pena, J.B.C.H. Van Kaam, N. Gengler, J. Szyda,
U. Schnyder, M. Coffey, B. Moster, K. Hagiya, J.I. Weller, D. Abernethy and R. Spelman. 2010.
International genomic co-operation: Who, what, when, where, why and how? Interbull Bull, 42: 72-78.
Gao, H., O.F. Christensen, P. Madsen, U.S. Nielsen, Y. Zhang, M.S. Lund and G. Su. 2012. Comparison
on genomic predictions using three GBLUP methods and two single step blending methods in the Nordic
Holstein population. Genetics Selection Evolution, 44: 1-8. o

Goddard, M.E. 2009. Genomic selection: Prediction of accuracy and maximization of long term response.
Genetica, 136: 245-257. ) ] ) o )
Habier, D., R.L. Fernando and J.C.M. Dekkers. 2007. The impact of genetic relationship information on
genome-assisted breeding values. Genetics, 177: 2389-2397.

Hayes, B.J., P.J. Bowman, A.C. Chamberlain, K. Verbyla and M.E. Goddard. 2009. Accuracy of genomic
breeding values in multi breed dairy cattle po?ulations. Genetic Selection Evolution, 41(1): 51.

Interbull. 2014. Interbull routine genetic evaluation for production traits, April 2014. Accessed Mar. 19,
2016.

Legarra, A., J.K. Bertrand, T. Strabel, R.L. Sapp, J.P. Sanchez and I. Misztal. 2007. Multi-breed genetic
evaluation in a Gelbvieh population. Journal Animal Breeding Genetics, 124: 286-295.

.Lund, M.S., 1. van den Berg, P. Ma, R.F. Brendum and G. Su. 2016. Review: How to improve genomic
11.

predictions in small dairy cattle populations. Animal, 1042-1049.

Lund, M.S., AP.W. de Roos, A.G. de Vries, T. Druet, V. Ducrocq, S. Fritz, F. Guillaume, B.

Guldbrandtsen, Z. Liu, R. Reents, C. Schrooten, F. Seefried and G. Su. 2011. A common reference

population from four European Holstein populations increases reliability of genomic predictions. Genetic

Selection Evolution, 43(1): 43.

Meuwissen, T.H., B.J. Hayes and M.E. Goddard. 2001. Prediction of total genetic value using genome-

wide dense marker maps. Genetics, 157: 1819-1829.

Misztal, ., S. Tsuruta, D. Lourenco, I. Aguilar, A. Legarra and Z.Vitezica. 2015. Manual for BLUPF90

family of programs. Accessed Mar. 19, 2016.

Olson, K.M., P.M. VanRaden, M.E. Tooker and T.A. Cooper. 2011. Differences amongmethods to

validate genomic evaluations for dairy cattle. Journal of Dairy Science, 94: 2613-2620.

Patry, G. 2015. Euro-Genomics for reliable cattle breeding: How international collaboration fostered an

efficient use of the genomics for a reliable cattle breeding. Session: Industry uptake of national (GEBV)

and international (GMACE) genomic evaluations. Interbull Industry Meeting, Feb. 25, 2015, Verden,

Germany. Accessed Mar. 19, 2016.

Pribyl, J., J. Bauer, P. PeSek, J. Pribylova, L. Vostry and L. Zavadlova. 2014. Domestic and Interbull

information in the single step genomic evaluation of Holstein milk production. Czech Journal Animal

Science, 59: 409-415. ) ) ]

Sargolzaei, M. and F.S. Schenkel. 2009. QMSim: a large-scale genome simulator for livestock.

Bioinformatics, 25: 680-681.

Schaeffer, L.R. 1994. Multiple-country comparison of dairy sires. Journal Dairy Science, 77: 2671-2678.

Schaeffer, L.R. 2006. Strategy for applying genome-wide selection in dairy cattle. Journal of Animal

Breeding and Genetics, 123: 218-223.

Schenkel, F., M. Sargolzaei, G. Kistemaker, G. Jansen, P. Sullivan, B.J. Van Doormaal, P.M. Vanraden

and G. R. Wiggans. 2009. Reliability of genomic evaluation of Holstein cattle in Canada. Interbull

Bulletin 39, 51-58. Strandén | and Mantysaari EA 2010. A recipe for multiple trait de-regression. Inter

bull Bulletin, 42: 21-24.

Vandenplas, J., F.G. Frederic and N. Gengler. 2014. Unified method to integrate and bled several,

potentially related, sources of information for genetic evaluation. Genetic Selection Evolution, 46(1(?: 59.

Vandenplas, J. and N. Gengler. 2012. Comparison and improvements of different Bayesian procedures to

integrate external information into genetic evaluations. Journal Dairy Science, 95: 1513-1526.

VanRaden, P.M., C.P. Van Tassell, G.R. Wigfgans, T.S. Sonstegard, R.D. Schnabel, J.F. Taylor and F.S.

Schenkel. 2009. Invited review: reliability of genomic predictions for North American Holstein bulls.

Journal Dairy Science, 92: 16-24.

Wiggans, G.R., P.M. VanRaden and T.A. Cooper. 2011. The genomic evaluation system in the United

States: Past, present, future. Journal Dairy Science, 94: 3202-3211.

Zhang, ZW., R.L. Quaas and E.J. Pollak. 2002. Simulation study on the effects of incorporating external

genetlc evaluation results. Common. 20-14 in Proc. 7th World Congress Genetics Applied Livestock
roduction, Montpellier, France. INRA, Castanet-Tolosan, Cedex, France.


http://dx.doi.org/10.29252/rap.9.20.123
http://rap.sanru.ac.ir/article-1-825-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/rp.9.20.123 ]

Research on Animal Production, Vol. 9, N0O. 20, SUMMEN 2018 ... ...ouiuitit it e e e e e e e e 128

Accuracy of Genomic Breeding Values in Small Genotyped Populations-A
Simulation Study

Yahya Mohammadi' and Morteza Sattaei Mokhtari

1- Assistant Professor, Department of Animal Science, University of Ilam (Corrgspondin% author: yahya@yahoo.com)
2- Assistant Professor, Department of Animal Science, University of Jiroft
Received: November 1, 2017 Accepted: June 17,2018

Abstract
In the present study two genetically connected small and large populations were simulated and
the effect of different sources of information from foreign populations on the accuracy of predicted
genomic breeding values of young animals of the small population was investigated. A large
population consist of 200000 animals over 15 generations and a small population consist of 5000
animals over 3 generations were generated with QMSim simulation software in a such way that the
small population was connected to the large one. Three scenarios were defined for estimating the
accuracy of genomic evaluations based on various sources of available information. In the first
scenario, the accuracy of ﬂenomic breeding values was estimated based on the genomic breeding
values of individuals in the small population. In the second scenario, the accuracy of genomic
breeding values of animals was estimated using the information of individuals in the small
population accompanied with the genomic breeding values of male individuals from the large
opulation. In the third scenario, phenotypic, genotypic and pedigree data of individuals from the
arge population were mte%rated to estimate the genomic breeding values of individuals in the small
population. The averages for accuracy of estimated genomic breeding values were 0.34, 0.40 and
0.50 under the first, second and third defined scenarios, respectively. Furthermore, the averages for
regression coefficient of prediction for genomic breeding values were 0.73, 0.83 and 0.93 under the
first, second and third defined scenarios, respectively. The obtained results revealed that the
integration of phenotypic, genotypic and pedigree information of both large and small populations
had the most advantage for estimating the genomic breeding values of selected candidates in the
small populations.

Keywords: Dairy cattle, Genomic breeding value, Prediction accuracy, Small population,
Simulation
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