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Simulation of Mating System and Breeding in a Closed Nucleus
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Figure 1. Summary diagram of the process of simulating the mating and breeding system in a closed-
nucleus
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Table 3. Average and Standard error of the inbreeding changes using Breeding different system

Bee= Corozr g0 oIl Voo = Camozr Yige ojluil
Ne=500 Ne=100
&x o P Ay A b dw &0 P B ) 3k dw - e e
Reference Sire Close Nucleus Open Nucleus Reference Sire Close Nucleus Open &0l
Nucleus system
Breeding
S
Generation
0.247+0.038 0.740+0.055 0.800:0.054 3.80+0.181 4.66+0.307 3.59+0.279 1
0.070+0.022 0. 290+0.035 0.270+0.034 0.520+0.199 2.26+0.197 1.26+0.164 2
0.045+0.013 0.258+0.028 0.092+0.028 0.530+0.151 2.38+0.229 0.344+0.124 3
0.127+0.041 0.100+0.029 0.094:0.030 0.467+0.160 1.78+0.111 0.621+0.151 4
0.110+0.030 0.106+0.026 0.088+0.027 0.427+0.180 0.817+0.111 0.589+0.159 5
0.110+0.041 0.106+0.034 0.061+0.024 0.352+0.105 0.520+0.100 0.421+0.135 6
0.100+0.035 0.126+0.037 0.079+0.023 0.387+0.192 0.600+0.135 0.457+0.173 7
0.095+0.036 0.146+0.039 0.0875+0.029 0.352+0.119 0.720+0.108 0.530+0.153 8
0.082+0.027 0.156+0.040 0.092+0.030 0.310+0.110 0.900+0.095 0.218+0.148 9
0.142+0.034 0.144+0.038 0.099+0.027 0.312+0.109 0.750+0.192 0.332+0.122 10
0.087+0.027 0.132+0.035 0.081+0.026 0.342+0.137 0.526+0.147 0.402+0.128 11
0.102+0.023 0.112+0.030 0.107+0.029 0.445+0.164 0.640+0.135 0.437+0.163 12
0.082+0.025 0.146+0.034 0.120+0.032 0.462+0.175 0.550+0.136 0.420+0.167 13
0.060+0.022 0.068+0.024 0.074+0.024 0.352+0.132 0.726+0.172 0.274+0.091 14
0.125+0.037 0.088+0.026 0.093+0.030 0.217+0.186 0.600+0.173 0.237+0.083 15
0.140+0.037 0.126+0.031 0.105+0.028 0.342++0.186 0.624+0.155 0.276+0.175 16
0.072+0.023 0.146+0.034 0.066+0.021 0.212+0.108 0.550+0.145 0.466+0.159 17
0.092+0.023 0.126+0.034 0.111+0.031 0.940+0.207 0.668+0.146 0.375+0.131 18
0.105+0.039 0.110+0.023 0.115+0.030 0.287+0.182 0.626+0.110 0.360+0.124 19
0.077+0.024 0.132+0.034 0.085+0.028 0.305+0.162 0.698+0.123 0.348+0.178 20
b il
€0.1030.030 £0.166+0.033 ©0.136: 0.029 b0.568+0.157 +1.0740.151 £0.150 e
0.597 Average
Ol s Wiy
0.066 +0.0811 -0.030+ -0.0032 -0.042 +-0.0152 0.142 +0.0495 0.046 + -0.0046 +0.0235 (b
0.158
Changes
Trend (Year)
Ol i g
(exo5)
1.19+0.332 2.25+0.381 1.87+0.334 7.89+1.71 15.55+1.76 8.64+1.72 Crll“mng:s
ren
Cumolative)
(
Generation Interval (s alold
e ol g)N-0
. . N N . 12840.175 (&0
0.119+0.029 0.298 +0.034 0.269+0.035 1.14£0.174 2.37+0.191 ab Short term
a-s)
bogype  (OMeokeld
©0.112+0.032 ©0/217 £0.036 ® 0.176 +£0.030 ©0.745+0.151 41.53+0.159 0.161 Medium
) term (1-10)

(P Seeld) codl 1D s o s oies kel Bl Sl (€ DAY Sl G >
Different letters (a, b, ¢) indicate statistically significant differences at the 5% level (P < 0.05).
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el 00 (5,155 5l A e (5l (KD b s liae o yiion o plosl (Girsoy ef al ., 1998) 45 5 ,o gl
Lol 0l (155 5k s @l )0 (S5 Syl Gliee (e Sl Bl (lacansS 59, (6,508 RS )0
30 el pegdle il oo e s je pieow (l jo BYL QLG Cal g (S e oS Sl ool laie Gudow ol
2oy Vo= V0 bl o loole jo Gt ol a5 Slej woddiyg> byl (o9 5l 0,5 0 Sde a4 5L ates pieaw

e 35 5 5y p ;500 asdllae o .(James, 1978) 55 5 o Jool dins diad s 49 S (§ s (SUiBs E pidny
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o i,138 (6,58 Baiss o (Sadeghi et al., 2018) i 5,155 5L diad piammaw 0 (SGiU5 S s liae (3 i
oo ar al33l ol g b e 2l 5 lo e sab 4 () Sty o so3IWl RIBIL L ates slapucas )3 a5
Geizs s o .(Abdel-Salam et al., 2010) ol oo 5,5 sldarez ;o a4l @ atun 5l Ozloe F5 og S,
OIS A s ) il b aies lagsb )3 (465 95 g aaiesS ol slaalST (gl (S5 Sty Gl 5 6500
4 omlyly S5l el iy e 4 S l5ENel 5l dn e 4T W0 Gl (rizees T el 0y
@ Comd b atad gloalS o Siils b i il pee LY 51 S (Mueller, 2010) 04 co 055 o @5 293 oo
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osls jo I, (6 3VL bl Gl [0 piwgw 90 b aslas ;o 5L aivs sloals Lol wosgy ol bl Gul il
Shrivastava asllas ;s .0,5] Caws & cottin sloosle 51 olg oo |y (6 s Ha53,8 slows s 10 9 Wl o pdy Sl
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Sl ool oslazwl ple (595 10 00,508 jab 4y 5L a0l Mol i A Gl ouls g (6,550 axlllas jo 0S5 0
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Table 4. rate of genetic progress in different breeding systems

Bee= Comoxr Higo 0jluil Voo = Cumox g o)l
Ne=500 Ne=100
&35! g
& s W S 3t ahn e et d 3l dn Breeding system
Close Nucleus Close Nucleus Open R
Reference Sire Open Nucleus Reference Sire Nucleus Jud
Generation
0.930 0.922 1.04 0.864 0.921 1.04 1
0.949 0.862 1.00 0.810 0.946 0.951 2
0.956 1.02 1.06 0.889 0.906 112 3
0.922 0.966 0.980 0.915 0.852 0.994 4
0.990 0.995 1.08 0.958 0.908 0.990 3
0.938 0.954 0.945 0.822 0.876 0.960 6
0.988 0.949 1.02 0.847 0.978 0.990 7
0.945 0.785 0.922 0.785 0.928 0.990 8
0.982 0.944 1.09 0.877 0.964 1.06 9
0.903 0.853 0.925 0.855 0.882 1.00 10
0.963 1.00 1.04 0.996 0.875 0.999 1
0.884 0.792 0.993 0.966 0.707 0.937 12
0.903 1.06 1.07 1.02 0.889 118 13
0.877 0.886 0.928 0.981 0.863 1.05 14
0.920 0.995 1.09 0.914 0.972 0.992 15
0.872 0.864 0.942 0.922 0.941 0.964 16
0.966 0.997 112 0.984 0.970 1.08 17
0.868 0.866 1.01 0.768 0.665 0.960 18
0.932 1.01 1.10 0.928 0.972 0.947 19
0.855 0.734 0.952 0.759 0.766 0.981 20
50.927 50.924 "1.01 70.893 b 0.889 "1.00 Average oaSbe
~0.0024 0.0017 0.0029 ~0.0007 0.0032 0.0019 (L) ol asdd i3y
Changes Trend
(Year)
1033 10.26 .19 9.77 9.91 .11 (mo) o yeas g
Changes Trend
(Cumolative)
Changes Trend
Generation Interval el alols
5 0.949 5 0.953 "1.03 <0.887 <0.907 w101 (G oy 0
Shorte term (1-5)
b 0.950 b 0.927 " 1.01 ©0.862 »0.916 "1.00 (e a1

Medium term (1-10)
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