st ol
ol @ole WA B AYY Slorio YAV Jlo /Y 0)lod YA sls /sl pole cla yimg3s 4 i

Animal Science Ressarches

C;aé"-tﬁ:\;tAJ‘QTJ.}JAg:ali'lMJ:\‘Q:\éﬁaA:muysﬁJuu:\fJ‘ﬁg&l‘&dﬁjwa‘3|ﬁ|ﬁ|
Solidas o wideu oS yo (gldiuua ol Pl slag b ju (Sain

ral‘g.';()b‘gawjijﬁdh.ﬁAAYhes‘*\ng‘gAL&m&

AR 0 pds Gl AVAA iy

OO oISl (55, 5LES psle 0dSLEils (als psle 05 8 Ad)) ol IS at gl 2315
IS ol &Kils ((§355LES ke eaSLEls ¢ als ke 05, sl

35 4 b a5 (555U Sl S e (el pake o5 S LT

Email: fatemehshahverdi32@yahoo.com:«sKe J s *

Sas lgasb ol mli ol s gl gulBplal rob wide £ sul3 sl sladal s 3 (Sorsiladllas dis
curaa S5 S & e 4 it 85100 S3) e iBua 005K 158 G sud 5 s o)l Ll cal el
09 2ol Oloe o uns g e gie cwad s 4 Ho Lasule 5 lays GRS ad g s ju V0 9 Vs © o 4 o
O3los S Ghgy odis 33l Sy Guibly s ClAT) malS 31 88 swl 3 oal S5 ed e 35T
L et S5 51 oS e sokidgs! 13 ke € cman Sledlal 31 suliio b 5batus 313 ol rob S Gha sl
50 G0 ebea o Shis ad (el oabd il (i) 4 dlpe e uls €408 Ll S g el Vo
VVAE S o) Oliae sum 50 Vo 6 0 3 dGea peed 8301 Giul 38 b il g pmdd o) S5 S Gl 5o ClATS
L oS 5aadS W/VY G VENA 1 o) loee atsads 4 Clunas 5 OLAS cad (il 380 31 5o edl Gl 58l VY B
S SSlaa @ Gala 4l Sy 50 5 90S HudS b uf CH e 4 (S5 ad) Gl G Gs 5l g8 JEB) £ 5 Hais
CLATI 31 51 JBe 5 9L 5l sea 0 VO 50+ G Gl Ll b 5o diags 4l Cpl gl e sanels dings 4l oS
o8 S ol Hlas Ol sad g Geus 8310 Glayan Sl psse 0 Jlan pu)l Glhae g JEB) glag 5 a0
cal Swl Gl e 4 o) Glhse W sl wsys Ve ) dia splal S LK0a ML glaclanl cad
ool b (o)) 55 o0 cBians AT cad Ho ala LES 3a8a3 ol i algh (5 yaSdaail (@8 S 518 a3l ,80
G saie Wl oo 31l G388 swul wad OAD sud Ho 0 S (ghledings | (SU3 0 sage 46l colaml 31 38 S

3o ol (o Seam

S5 bl ol sl Wi S abd Hlutund (SB35 A6 gaals (185

Sb Sose 4 SIS0 Gnn YooV 5S4 5 (SwlS) s Jla Ho cunaa a0 ) Gl 8 b (Lo e



WAY Lo /¥ 0jles YA als [ ool> pole (olo imgly 4y i

9 )5):3.3L5 ‘6))9.51&5 VYA

3 8len k) ol (5la3 sladK & Jals byt

(Ve GlLKaa
slapob Aliae slas) pus s gl SEES Ol Ho
5 Obatlnl el st aladl ius (5l a5 sl
@ Goud 5l g8 JUEB) £ 53 5085 580 (V1Y) ol,Sen
b 915 i S 5o s 4 4l 5l Qe 55 5 4k
Ao 8 Vo 4SS Sh g Ho a8l e 9 W8S cw )
Seps YO 50 5 Bsd (el das ) 4y slag 3
Cusen 5 s 59 G 3Kla (6l LS 9,00 slagine
Gl (SB35 cdydn SSlaa wed soysl ol
ads saaline Gyl 5o (5500 3aial 0 00 S e Jala
JS 3 emnn VYV loae B dieaa s3lasl b3l b
cied g Suue) wbyeo Ol (SUB5 o8 iy Canes
29Ol BB 5 AT 3 (gdine 5o (YA VY gl
ok & base mlB (S5 ulbyly Qs
1) ol 438 8 o) e (508 Balnd (S5 o iy
5 Guud (pgew) 85080 S8 oy oy suesla (32883 ) Baa
ool 51 36 ) Lo AT sl GBBA. gl

a3l e (S5 bl s olaml 31 s <

Lagdiy,y 9 9l
O by oledbl 5 soland b gayys ol o
2 il Jed sl golias) a3 lai S
Voro b did S ) CSHe lmas 0 S el e
OB e Gl ouls 904 b aly g e ool
-5 sl cren (pl o ad BsaS el ol
@oube gl 5 e OIS Y slaad b g s s
O ot 435,853 5o G (IS 50 by g s
Slaad ags Jla ¥l w558 culgl al s a8 cpaally
ey oy /A8 Glae 58 sl 4 Al Sy s
Saa ol s suls pelaiil £58 K Ghue ul, YY
8l (S5 oabols b oals 0oy cde Jels
VR N AR X I [P RPRRY A R IR VI ¥
0S5 S oebad 5 SR (Yero sla Gby)

UA s 5L B o0 pob o edl G b
Wob g8 cose w0 (S5 Gloa e G glag b
S pads Ol 4wl Y Sbee Sllga 515 ool
OOKan 5 (SlS) o s oo soliion) diua slagps Kila
"o OalS Ssaen s e a8 5L L (YT
© P oS wsos dils @ S5 adsde 5 Wb
99 Ols) Ssiee slagl ot cepu b cares JAD
6ol 915 ol atiunis K gla S5 (Vo0 By
(VAVY) asa by o o gloly sladsed 5 s
ol

2 @G o5 sl glapsk b g s gl 558
358 Ol sial aaela (S35 glagwibisly Gas ol 4l
o S5 ol o9 saS (VAAY Sams 5 iS4la)
" 5o cl (Sae S (S1uiS Gl 550 s Bl
OLlSen 5 550) wab s pd alaal sanl sla
oslae slags Slslhd (38, Wb &els oAl (Y- - ¢
Giels ol Ho 5 9 S e buwgie yalie aa 5 3153
Sl wsdiee el Giboly aeos pad wal
sl 8 bl o phalS sl LTl (Sha sk
a5 olse) B8 (S Jolad aue ) 30
($993aals ulaas 580 cald WS cds S SIL(VAAY
e B8 o AT aaly Gals HIL8 Lo S cda
Agie by oasd (S5 owlbnls oo gls Guals
“ee 2l canas 4 Gabols Hlate ST pas
S plslS5 G (Siaas 5 (a0 5085 Gl a9 S
2ol (VAVY 5all) wil e sl L8 AT el
pac ale 4 aulpal (S5 Guiboly oAl al s
9 b GhalS Ssdan Gl 5 (S Jobss
din P S0 LS o, 50 aa B 1S OB 4wl
A aal A e

5 Oiosse ol Ve A gaas 4w Sl Gl o
ol st Blaal 5 53S rla o Wi € W15 ol
sl el oLl i ol Ll Cilaal )
JES 5 gl s olie o Slae s 5 ol Léa



AARY ey Sl 315 Mol slag b )3 (S5 b i )9l 40 Ol Bl 38,8 eadl B0 o)) g bl s g ats o515l 3]

Ol o9 e Shee 4 B upd e oS s (alS oyl
G ple g oibe culh pal8 (S5 Gualisls edls
09 S by Jolad ab® o e suy Julas
b el 5l Jes o

Geg=0gCn+(1-0)Ce *)

S oals adlas b Jolad Juds 5o (S5 @b sdusy Geg
Cy adbpe s (S5 Gulbyly 5 ol
S S i 4l 5 G (SB35 OB o Cp
olas * colle 5 ubl o ciws ¢ 5 ¥ oValas
LS5 Al el Jolad Jud 0 bogaye Ll gouias
5 5Sle Lo oulE
Lo sl s Jedya o Jalas
A =2(Geq—Cs)/(W+Y) )
Jod o SR sH 50 (S5 (5588 solie e
Wlolal oYalas 51 a3 lasuie ple 5 Jolas

s Hu by 5 Ga

G (VAAY Saas 5 5lse) S o) e olie 5o 95 e
Soge (SEBS @dydan O sl Glose ausln Lk
) sl ) eolaml 31 538 8 swal 51 pal U
o S sulsi (Go/Geg)

JEB) #5535 s o)lsl 5uaa3 S a5 Hsbie
Goud 83l mhace diw ) 5 (SUB @8 g ags
5 omesa V0 s Ve @ Jald cwmen S 4 s
oo Leobs 5 Lays O cud 3a8a3 ol Lo Ciaad
G5 aeyu Ve g wee ) B ) wad a4
9 do, 0 Aas ) hgie (D) Lassls 5 @) Loy o
s 5 ((0) Lasole 5 @) Lays o S5 4o dus yu 0
S @ s 50 L8 G s A 5 aass Ve )
a8,k Lo () Lasuls

S g b
S5 Al (S5 el pdig olRe Y 5 Y Y Jslaa
ookl o oI cllag pae 5 allas b S 5 50
5508 sl 31 36 sl i s (oHI3H (S
5 Ghee JEI 3 Gt yulie a3 1, SLATI )

9 osbols o bl alla go 5o (S5 Al
9 \°\/\2) a5 e gl sud &l slad se s
a S solaiil (VAAY
LooWm) ayse (SaB3 od i Gogsd dolas o
Sl oS5 4 Cr oy Cnepuilisly Guss aull (258
g=(W+Yy)/(W+y+X+V) )
S ot 5 gs8 JEBI 25 b e sl S8 w YW
S ol 5 a8 JUEBI £ 5 S8 4 XV Ll 4 s
Y 5 Vislo Gas Gal o e plis | s 4 4k
a4 S LS e s lale
A, = 2(G, ~Cy) W+ y) )
OB K awul alla Hu Sy ,adal Agdolas ol o
b e ol (S5 Guibi,l e ol
L )

Cn :E[(l_V)DNMN +VDgyn + L= X)Dey + XDy ]
09 5 oS3 ol & slas smiay Lias Dadolas ol Ha
LS e 4 by (S5 OIS Jae
S oAl o sla el W gl oo JETe by 4 4S s
sl ooy AT aa ol il (S5 ke
Cg :%(1—W)DBMB+VDNMB+(1—y)DBFB+yDNFB ()
ol G s gl € 4l b wline Faoks adle
e a3
fas olsa Aline glades b o ol € oK

oo Lol isls o RIS (Sih (bl mosis S oo



WAY Lo /¥ 0jles YA als [ ool> pole (olo imgly 4y i

w9 )5).:\)Lu) ‘6))9.51.«:3 VY-

L oals olds Jsaa Gl 5o ol saole g5 Gainea
il Gl 3l ) e X Gaid ol

sasal 51 pal (Sl oyl VIR ol aels
BBV JEMIA SICIA VP KESERIPRI S S (LB
BRRLEPL I {PVERTVR R VAIZAY 7i% PR RVAR S ETAR
o8B () 5 (ol salie ad Blo N Jsas a5l
asa late JSlua a4 o S5 @b ydn SRS 5 Wodug
X Gilsdl Lo sualiee 35 Jslaa ool 5o i
o5l el Lo ol Olime il Gl sl olee
o5l 5o db g ye Hlade ) SIS s e 0 s (¢
Gud o OB S T Hlog waja Vo g Ve diiun
JS 5l & cand G s3lal 38, ) e L)
OGBS sl 3l il ol ) S S canes
20 Olore Jals s 4 o s Salsa SaEA AT
a3 5 b cpl 5o AT 31 538 8 swals 3 il
S0 S sl 4l 5l s o

el ok S ol b 55 (VAAY) Sass 5 S50
€ il Wil olibe S ol 3b s o3
B U  pe (SB35 @8 g 3550 (ol Oloee
S o) G ol ol 31 35 K susals )

...\J‘..\S C:.\:u.uL-.a.A LIVE YN

G Geun 5l g8 JEI £ Cpiaen 5 (X) Gss © Gl
a5kl Huad Il 4 b i AT sas L, (W) b
Ay o HLES Curan S ) G

Sl 5a gl sase olas Jgla ol mls
S Glae (e JEBI £ 5 Sy L nd B o peansy
W) @by o a5 5 JED) £50 S s @b
@d i laie Gud Sl el € ojls s
S oals adlas o5as b L 5l acl) HSI 0,50 (S5
Olose ads Jilaa 5 (wdie (S35 Guilssly 5o ol
S Gl oo Jhe plsie 4 gl (S5 AL
(V Jua) 9 coren S iy 0 Jolas dieua ol
Gl B 5 G 53S0 glagiee B wass Yo
slagsd 5 wsys 00 el (X=0/Y0) wd e el
Sy Gaotdes G(WSe/or) G bug b
Doty el (S5 AL A 38 5 S
G phe S b 4 Gas 5l g8 JE 25 6l
0 diiwd 85l (gl W gy Hlude pauy oy anls usas
ald IOl LW dugs Hluse awls Glas (V Jsus) s o
@3 G A Lldie ol s /0 ssliws X salie
(Y 5 Y Jolaa) asyo Vo 5 Ve (sobns diua o))l
Sose S LTl 55 a0 VO X Hlale 5l Gl e
S 4 Olee Ol (s wmsu 00 sl S
Sl 4 gua Bl & s Bl £ 58 g JUEI £
Olome ) Jlwe L8 5 idls (S cunan 5 s
sl kg Lot (55 3 Gt u s Sb

S b sl Oloee &S uls glas Y Jgas s
0 e 4S sl 5o SLATI alS 31 38 8 swuls
Woge alaial usd 4 1y daela 31 aas
Vo/tA B (W=sfor X=+/¥o L) wua 0V V/AE G
oS S s sadie WE-/Y0 X=V/+ L) wus s
SB35 @iy GBS SI W dugs lale I5) 4 o)l
olis 30 X LS00 pobas o sl ualie wd Juala
wd Jeala o) OGS W digs polie U oS ul



A\ ey Sl 315 Mol slag b )3 (S5 b i )9l 40 Ol Bl 38,8 eadl B0 o)) g bl s g ats o515l 3]

3 i aaad 03131 Ly AN 31 (538 58 0uaalls J (bl ol (330 9 15 (139 93 HUSEIN 3 g S5 & pudina =) Jgan
4o j3 Oyl 0 Cuaman IS

Tablel- Expected genetic gain in birth weight and the amount of bias due to ignoring the effect of selection with
nucleus size relative to whole population as 5 percent

X w Go Geq Ao Aeq Bias

0.0 0.258 0.2252 e - 0.147

0.25 0.285 0.252 0.326 0.298 0.127

0.25 0.50 0.287 0.257 0.303 0.270 0.118
0.75 0.285 0.255 0.320 0.282 0.119

1.0 0.280 0.247 0.361 0.318 0.134

0.0 0.255 0.222 - - 0.150

0.25 0.284 0.247 0.344 0.303 0.146

0.50 0.50 0.289 0.254 0.321 0.278 0.137
0.75 0.287 0.251 0.332 0.288 0.141

1.0 0.288 0.243 0.364 0.317 0.145

0.0 0.252 0.219 - - 0.152

0.25 0.278 0.241 0.322 0.275 0.153

0.75 0.50 0.283 0.247 0.309 0.266 0.146
0.75 0.279 0.243 0.319 0.278 0.148

1.0 0.268 0.234 0.349 0.304 0.145

.0.0 0.250 0.216 - - 0.154

0.25 0.270 0.233 0.275 0.236 0.155

1.0 0.50 0.271 0.236 0.272 0.235 0.147
0.75 0.266 0.231 0.286 0.249 0.149

1.0 0.249 0.216 0.316 0.274 0.153
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*x Female transfer rate from base to nucleus, w Male transfer rate from base to nucleus, GoGenetic gain (Kg per year) due to ignoring
the effect of selection on genetic variance, Geq Genetic gain (Kg per year) inbalanced generation with considering the effect of
selection on genetic variance, AoGenetic lag due to ignoring the effect of selection on genetic variance, Aeq Genetic lag inbalanced
generation with considering the effect of selection on genetic variance, Bias the amount of bias due to ignoring the effect of selection
on genetic variance.

At w=0, there is no two-layer breeding schemes, and in consequence, no estimates forAoorAeq.
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Table2- Expected genetic gain in birth weight and the amount of bias due to ignoring the effect of selection with
nucleus size relative to whole population as 10 percent

X w Go Geq Ao Aeq Bias
0.0 0.254 0.221 - - 0.150

0.25 0.282 0.248 0.296 0.269 0.136

0.25 0.50 0.287 0.253 0.256 0.228 0.131
0.75 0.287 0.253 0.259 0.228 0.132

1.0 0.283 0.248 0.286 0.250 0.142

0.0 0.248 0.215 - - 0.154

0.25 0.278 0.241 0.312 0.271 0.154

0.50 0.50 0.287 0.249 0.278 0.240 0.151
0.75 0.287 0.250 0.276 0.238 0.150

1.0 0.282 0.244 0.296 0.256 0.155

0.0 0.243 0.210 - - 0.156

0.25 0.270 0.233 0.298 0.247 0.158

0.75 0.50 0.278 0.241 0.266 0.229 0.156
0.75 0.278 0.241 0.266 0.230 0.152

1.0 0.272 0.235 0.285 0.246 0.154

.0.0 0.238 0.205 - - 0.158
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0.25 0.259 0.226 0.239 0.205 0.160
1.0 0.50 0.261 0.226 0.234 0.202 0.156
0.75 0.264 0.229 0.229 0.197 0.155
1.0 0.251 0.216 0.254 0.219 0.164
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*x Female transfer rate from base to nucleus, w Male transfer rate from base to nucleus, GoGenetic gain (Kg per year) due to ignoring
the effect of selection on genetic variance, GeqGenetic gain (Kg per year) inbalanced generation with considering the effect of
selection on genetic variance, AoGenetic lag due to ignoring the effect of selection on genetic variance, Aeq Genetic lag inbalanced
generation with considering the effect of selection on genetic variance, Bias the amount of bias due to ignoring the effect of selection

on genetic variance.
At w=0, there is no two-layer breeding schemes, and in consequence, no estimates forAoorAeq.
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Table3- Expected genetic gain in birth weight and the amount of bias due to ignoring the effect of selection with

nucleus size relative to whole population as 15 percent

*

X W Go Geg Ao Aeg Bias

0.0 0.251 0.218 - - 0.153

0.25 0.280 0.245 0.285 0.259 0.142

0.25 0.50 0.286 0.251 0.236 0.210 0.138
0.75 0.287 0.252 0.232 0.204 0.137

1.0 0.284 0.248 0.253 0.221 0.146

0.0 0.243 0.210 - - 0.157

0.25 0.273 0.236 0.299 0.258 0.158

0.50 0.50 0.283 0.245 0.260 0.223 0.156
0.75 0.284 0.247 0.251 0.217 0.157

1.0 0.282 0.243 0.266 0.229 0.158

0.0 0.235 0.203 - - 0.159

0.25 0.263 0.226 0.274 0.235 0.161

0.75 0.50 0.273 0.235 0.247 0.213 0.160
0.75 0.274 0.237 0.242 0.209 0.156

1.0 0.269 0.233 0.256 0.221 0.155

.0.0 0.228 0.196 - - 0.161

0.25 0.249 0.214 0.222 0.190 0.163

10 0.50 0.255 0.221 0.210 0.181 0.161
0.75 0.256 0.222 0.209 0.179 0.160

1.0 0.2473 0.211 0.226 0.194 0.166
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*x Female transfer rate from base to nucleus, w Male transfer rate from base to nucleus, GoGenetic gain (Kg per year) due to ignoring
the effect of selection on genetic variance, GeqGenetic gain (Kg per year) inbalanced generation with considering the effect of
selection on genetic variance, AoGenetic lag due to ignoring the effect of selection on genetic variance, Aeq Genetic lag inbalanced
generation with considering the effect of selection on genetic variance, Bias the amount of bias due to ignoring the effect of selection

on genetic variance.
**At w=0, there is no two-layer breeding schemes, and in consequence, no estimates forAoorAeg.
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Table4-Expected genetic gain for birth weight and the amount of bias due to ignoring the effect of selection by
different levels of selection intensity in males and females in a closed system

*

a b W Go Geq Ao Aeqy Bias
0.01 0.20 0.0 - - - - -
0.25 0.369 0.316 0.036 0.025 0.165
0.50 0.369 0.316 0.067 0.0505 0.165
0.75 0.369 0.316 0.097 0.097 0.165
1.0 0.369 0.316 0.136 0.118 0.165
0.05 0.50 0.0 - - - - -
0.25 0.259 0.226 0.047 0.034 0.147
0.50 0.259 0.226 0.088 0.068 0.147
0.75 0.259 0.226 0.128 0.107 0.147
1.0 0.259 0.226 0.179 0.157 0.147
0.10 0.80 0.0 - - - - -
0.25 0.191 0.170 0.056 0.043 0.122
0.50 0.191 0.170 0.106 0.086 0.122
0.75 0.191 0.170 0.155 0.134 0.122
1.0 0.191 0.170 0.217 0.193 0.122
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*a Selection intensity in males, b Selection intensity in females ,w Male transfer rate from base to nucleus, GoGenetic gain (Kg per
year) due to ignoring the effect of selection on genetic variance, Geq Genetic gain (Kg per year) inbalanced generation with
considering the effect of selection on genetic variance, AoGenetic lag due to ignoring the effect of selection on genetic variance, Aeg
Genetic lag inbalanced generation with considering the effect of selection on genetic variance, Bias the amount of bias due to

ignoring the effect of selection on genetic variance.
**At w=0, there is no two-layer breeding schemes, and in consequence, no estimates for AoorAeg.
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Table5-Expected genetic gain for birth weight and the amount of bias due to ignoring the effect of selection by

different levels of selection intensity in males and females in a opened system

a" b W Go Gegq Ao Acq Bias
0.01 0.20 0.0 0.351 0.298 - - 0.177
0.25 0.374 0.318 0.214 0.186 0.175

0.50 0.381 0.325 0.186 0.159 0.173

0.75 0.383 0.326 0.180 0.154 0.171

1.0 0.379 0.323 0.192 0.164 0.173

0.05 0.50 0.0 0.236 0.203 - - 0.163
0.25 0.265 0.228 0.277 0.239 0.162

0.50 0.274 0.236 0.240 0.207 0.160

0.75 0.276 0.238 0.233 0.201 0.158

1.0 0.271 0.234 0.250 0.215 0.160

0.10 0.80 0.0 0.159 0.140 - - 0.136
0.25 0.196 0.171 0.348 0.301 0.143

0.50 0.207 0.181 0.300 0.260 0.143

0.75 0.210 0.184 0.291 0.254 0.141

1.0 0.205 0.179 0.309 0.270 0.144
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*a Selection intensity in males, b Selection intensity in females, w Male transfer rate from base to nucleus, GoGenetic gain (Kg per
year) due to ignoring the effect of selection on genetic variance, Geq Genetic gain (Kg per year) inbalanced generation with
considering the effect of selection on genetic variance, AoGenetic lag due to ignoring the effect of selection on genetic variance, Aeg
Genetic lag inbalanced generation with considering the effect of selection on genetic variance, Bias the amount of bias due to

ignoring the effect of selection on genetic variance.

At w=0, there is no two-layer breeding schemes, and in consequence, no estimates forAoorAeq.

Yo oo 59 0l Ol Sl 5 Pe 0 & Sl
-‘a‘d (5533:‘3 S5 O U'AJ"J ul&l“ J‘ sulaiogl é‘}\s‘)dd
ol GBS Yl o ot oK a3 e Calile (sla
o olblpa @83 Gud Jad Jew 25 3 (S
Ol 3l @ 85 IS o 5o aShie (I Sse sla Sl
o8 ol 5 Glaa gul) slasd LS 85 G Gl
Cilndl G Wl e el LT S ol ] Lo

Maaudjw@\sdﬂ)dg&llam_&imi%

Cwa Alins glasylul b cuyl Glhee @luis Vv K
oy olaml sad Gl o) alins clla 4w el
3 gss JEB) £ 55 Glogad Gl o aas e plis Lasale
L 4l O Glwe JEB) £ 53 Grinas 5 (W) by 4 iesa
Olose ad 438 K Hl3 o +/0e s g culs (X) daua

MJJ\VU\’C)&.}@&J‘
o9 oS saalie we YU Lassle 5 Loy olam

G b el Gl ol pasead B (pl cida



Yo ey Sl 315 Mol slag b )3 (S5 b i )9l 40 Ol Bl 38,8 eadl B0 o)) g bl s g ats o515l 3]

P PP PRV R WS I wowrr- WP w1 R ¥ | I PP
cladican gl cplal aalb Ve 51 ieS s o5l
S5 adsdy » oI allas ase B SRe S

) P

O @B G s LY Ges 5 puwla) sl
5o oAl 3 38 swals 3l il asl (adas
o Oelely el a was glaollnl sas
osbie & el ST aBA. lapok 4wl
s (S5 @i ¢l @ FAwl (i oladl
(S5 pwboly s oI I 38 K saal )

el yade bale (slas Sda 4 Wil 5 o
e gy opebge saaldia | JS 31 45 shilen

ik oS illa gl ons 83180 Giul 3l 3 Lo )

1.18 -
1.17 A

1.15 - —

114 o~
113 -

1.12 oo’
111 H.e°
11 T

bias

— —

e hjgh selection intensity
= «medium selection intensity
eeseee |ow selection intensity

0.05 0.1 0.15

Jléljl._ﬂs’;oh:alﬁa;s(p)MoJILIJdJﬁﬁGI",IQ(bias)us:;sbjg’_‘aé:i:\gg‘gifu__\wl Ol e paadd - Uik
Loals g Ly ClAIN Gud

Figurel- Change of the amount of bias in estimated genetic gain (bias) by changing the size of the nucleus (p)
under various selection intensity of males and females
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Introduction: One of the breeding programs for sheep is the nucleus breeding scheme (Kosgey and
Okeyo 2007). The nucleus breeding system, including open or close nucleus, is a good start for
genetic improvement in many populations. Unlike the close nucleus schemes, there is a reciprocal
gene flow in open nucleus schemes, where the best animals from base layer could be transferred to
the nucleus layer (Kosgey et al. 2006). In the original nucleus breeding scheme, a constant genetic
variation was assumed for the trait of interest across different generations (Hopkins and James
1978). However, it is well realized that the additive genetic variance is decreased after several
generations of intense selection. Thus, the actual genetic gain is likely less than the expected genetic
gain. In other words, the outcomes of these breeding schemes are likely affected by the intensity of
selection as well as the relative size of the nucleus population to the size of whole population. The
aim of current study was to investigate the effect of relative nucleus size at three levels of 5, 10 and
15 percent and the effect of selection intensity in males and females at three levels of high (i.e.
selection proportion in male and female candidates were 1 and 20 percent, respectively), moderate
(i.e. selection proportion in male and female candidates were 5 and 50 percent, respectively) and
weak (i.e. selection proportion in male and female candidates were 10 and 80 percent, respectively)
on the amount of biasness of predicted genetic gain due to ignoring the effect of selection on
genetic variance.

Material and methods: An open nucleus breeding scheme was deterministically simulated using
data from Lori Bakhtiari sheep breed, consisting a nucleus herd of 1005 ewes and a base herd of
4019 ewes (Vatankhah 2005). Birth weight was the breeding goal trait and selection was carried out
using one individual performance record. The generation was assumed to be overlapped and three
and six age groups were considered for males and females, respectively. The age of parents at first
lambing was 2 years and 0.94 yearling lamb was produced per ewe. One ram was mated to 33 ewes.
The additive genetic variance for breeding goal trait was 0.11 and its heritability was set to 0.30.
Results and discussion: For a given size of the nucleus and a constant rate of transferring ewes
from base population to nucleus (x), there was an optimum rate of migration of nucleus rams into
the base population (w), that maximized the expected genetic gain and minimized the genetic lag
between nucleus and base populations, with or without accounting for the effect of selection on the
genetic variance. By increasing the relative size of the nucleus, from 5 to 15 percent of whole
population, the biasness of the predicted genetic gain was increased from 11.84 to 16.67 percent. At
a given rate of x, the bias of genetic gain prediction which originated from ignoring the effect of
selection, varied nonlinearly as the rate of w increased and had a minimum value at the optimal
value of w. At a particular rate of w, increasing the rate of x, was associated with higher rate of bias.
The rate of bias increased from 12.2 to 16.54 percent, as the intensity of selection increased. The
reason could be the markedly reduction in the genetic variance of considered trait due to selection at
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high selection intensities. In open nucleus schemes, the amount of bias changed from 14.18 to
17.72, as a consequence of increasing the intensity of selection. Across all levels of selection
intensity in open nucleus programs, the lowest bias was observed at the rate of 0.75 for w.
Evaluation of joint effect of relative nucleus size and intensity of selection, showed that at high
selection intensity and relative nucleus sizes higher than 10 percent, the amount of bias was not
likely to be influenced by nucleus size.

Conclusion: Ignoring the effect of selection on genetic variance could result in a biased prediction
of genetic gain in the nucleus breeding schemes. However, the optimal ram transfer rate from
nucleus to base population was independent from the effect of selection intensity. The lowest bias
was observed for the scheme with optimum transfer rate. Results of the current study revealed that
at weak selection intensity, the effect of selection could be ignored and the breeding program could
be optimized for ram transfer rate from nucleus to the base populations. However, at high selection
intensities, the ignorance of this effect might result in wrong conclusions.
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