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Table 1. Expected response to selection for 9 month body weight in Lori Bakhtiari sheep under various
conditions regarding heritability and additive genetic variance

VAN hZN VAB hQB Go Geq Bias
Case 1 9.60 0.24 9.60 0.24 2.8037 2.3777 1.1791
Case 2 9.60 0.24 9.60 0.12 2.5578 2.2477 1.1380
Case 3 9.60 0.24 4.70 0.12 2.3751 2.0726 1.1469

* Van= Additive genetic variance in nucleus, Vap= Additive genetic variance in base, h>x= Heritability in
nucleus, h’g= Heritability in base (commercial herds), Go= Genetic gain assuming constant variance, Geq=
Genetic gain accounting for selection effect on variance at steady state generation, Bias= Go/ Geg.

Bias

0.05 0.1 0.15 0.2
P

—cg5e] == = ca5e) = e e cpge3

Fig. 1. Change in bias of estimation of genetic gain by changing the size of the nucleus under various
cases regarding heritability and additive genetic variance. *p=Fraction of total population in nucleus

JUSE RV A RGPS IPUOWE PSR IRUUEL 0 1 PV GUT SO SO WUy JUIN BN [OOSR B B ()
el (S olb)ly 5 il

2 S pidly Gl gl e g kiBus ) aawsS (Sale A (459 Cdo o bl 4 JUail 5,50 zl Y Jeoo

Table 2. Expected response to selection for 9 month body weight in Lori Bakhtiari sheep by increasing
heritability in nucleus and base (commercial herds)

th th Go Geq Bias

0.1 0.1 1.8098 1.6400 1.1036
0.2 0.2 2.5594 2.2077 1.1593
0.3 0.3 3.1346 2.5980 1.2066
0.4 0.4 3.6196 2.9033 1.2467
0.5 0.5 4.0468 3.1599 1.2807
0.6 0.6 4.4330 3.3975 1.3048
0.7 0.7 4.7882 3.6054 1.3281
0.8 0.8 5.1188 3.8044 1.3455
0.9 0.9 5.4293 4.0025 1.3565

*h%\y= Heritability in nucleus, h’s= Heritability in base, Go= Genetic gain assuming constant variance, Geq=
Genetic gain accounting for selection effect on variance at steady state generation, Bias= Go/ Geq
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Table 3. Expected response to selection for 9 month body weight in Lori Bakhtiari sheep by increasing

heritability in base

h2y h%g Go Geq Bias

0.24 0.1 2.5061 2.2193 1.1292
0.24 0.2 2.7306 2.3353 1.1693
0.24 0.3 2.9028 2.4373 1.1910
0.24 0.4 3.0480 2.5291 1.2052
0.24 0.5 3.1759 2.6150 1.2145
0.24 0.6 3.1916 2.6975 1.2205
0.24 0.7 3.4969 2.7783 1.2230
0.24 0.8 3.4969 2.8590 1.2231
0.24 0.9 3.5849 2.9408 1.2207

*h2\y= Heritability in nucleus, h’s= Heritability in base, Go= Genetic gain assuming constant variance, Geq=
Genetic gain accounting for selection effect on variance at steady state generation, Bias= Go/ G.
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Abstract

An open nucleus breeding scheme consisting a nucleus herd of 500 ewes and a commercial herd of 4500 ewes
was simulated deterministically using the information of the population of Lori Bakhtiari sheep to investigate
the effect of heritability and nucleus size on the bias of estimates for genetic gain. The objective function was 9
months body weight and the selection was based on own record. Different values for heritability in nucleus and
commercial herd and also different nucleus sizes were considered and the expected genetic gain was estimated
by ignoring or accounting for the selection effect and from the ratio of these two estimates the amount of bias of
estimates for genetic gain was obtained. The results showed that when the heritability of the nucleus and the
commercial herd were equal, the highest bias (18%) occurred. Increasing the heritability in nucleus and
commercial herd from 0.1 to 0.9 showed the amount of bias was directly related to heritability and ranged from
10 to 36 %. When the heritability in nucleus was fixed at a given value, and the heritability in commercial herd
changed, the rate of bias altered, but only by 10 % indicating the amount of bias is not so sensitive to the
heritability in the commercial herd. Results related to the changes in nucleus size indicated that the amount of
bias changed between 10 to 20 %; therefore, effect of this factor on the bias is negligible. In general, the most
important factor on the bias of genetic gain estimates, due to ignoring the effect of selection, is the heritability.
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