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Table 1. Relative ef�ciency (mean across 1000 repeats) of 
genomewide selection when a single major gene had a �xed 
effect versus a random effect.

N� R2

h2

0.20 0.50 0.80

250 50 101� 106* 112*
33 99 103* 107*
25 101 102* 105*
17 100 101 103*
10 99 100 102*
5 99 100 101*

100 50 99 107* 121*
33 99 103* 114*
25 101 103* 111*
17 100 100 106*
10 99 100 103*
5 97* 99 101

* Signi�cantly different (P = 0.05) from 100% based on 1000 repeats.
� N, population size; R2, percentage of VG explained by a major gene; h2, heritability 
on an entry-mean basis. The h2 values were based on the genetic variance due to 
the minor quantitative trait loci only.

� Ratio between the response at Cycle 4 when the major gene had a �xed effect 
and the response at Cycle 4 when the major gene had a random effect, along 
with the remaining genomewide markers, in ridge regression�best linear unbiased 
prediction.



Table 2. Correlation between marker-predicted and true genotypic values (rMG) in Cycle 0, frequency of the major gene in Cycle 
1 (pC1), and frequency of the major gene in Cycle 4 (pC4) when a single major gene had a �xed effect versus a random effect. 
Results are the means of 1000 repeats.

N� R2 Criterion

h2 = 0.20 h2 = 0.50 h2 = 0.80

Fixed Random Fixed Random Fixed Random

250 50 rMG 0.86� 0.82 0.98 0.96 1.00 0.99
pC1 1.00 0.90 1.00 1.00 1.00 1.00
pC4 1.00 1.00 1.00 1.00 1.00 1.00

33 rMG 0.80 0.78 0.96 0.94 0.99 0.98
pC1 0.98 0.83 1.00 0.98 1.00 1.00
pC4 1.00 0.98 1.00 1.00 1.00 1.00

25 rMG 0.77 0.77 0.95 0.92 0.99 0.98
pC1 0.95 0.80 0.99 0.96 1.00 1.00
pC4 1.00 0.97 1.00 1.00 1.00 1.00

17 rMG 0.75 0.75 0.93 0.91 0.98 0.97
pC1 0.91 0.73 0.98 0.92 0.99 0.98
pC4 0.98 0.93 1.00 1.00 1.00 1.00

10 rMG 0.72 0.74 0.91 0.90 0.97 0.97
pC1 0.85 0.69 0.94 0.86 0.97 0.94
pC4 0.96 0.87 1.00 0.99 1.00 1.00

5 rMG 0.70 0.73 0.89 0.88 0.96 0.96
pC1 0.76 0.62 0.86 0.77 0.91 0.88
pC4 0.87 0.78 1.00 0.96 1.00 1.00

100 50 rMG 0.81 0.73 0.96 0.94 0.99 0.99
pC1 0.99 0.81 1.00 0.98 1.00 1.00
pC4 1.00 0.98 1.00 1.00 1.00 1.00

33 rMG 0.73 0.69 0.94 0.91 0.99 0.98
pC1 0.96 0.74 1.00 0.94 1.00 1.00
pC4 1.00 0.94 1.00 1.00 1.00 1.00

25 rMG 0.68 0.67 0.92 0.89 0.98 0.97
pC1 0.93 0.71 0.99 0.90 1.00 0.98
pC4 0.98 0.90 1.00 1.00 1.00 1.00

17 rMG 0.63 0.65 0.89 0.87 0.97 0.97
pC1 0.88 0.66 0.96 0.85 0.98 0.96
pC4 0.95 0.84 1.00 0.99 1.00 1.00

10 rMG 0.59 0.64 0.86 0.85 0.96 0.95
pC1 0.81 0.63 0.91 0.79 0.95 0.90
pC4 0.89 0.77 1.00 0.97 1.00 1.00

5 rMG 0.55 0.63 0.84 0.83 0.95 0.94
pC1 0.72 0.58 0.83 0.71 0.87 0.82
pC4 0.79 0.69 0.98 0.91 1.00 0.99

� N, population size; R2, percentage of VG explained by a major gene; h2, heritability on an entry-mean basis. The h2 values were based on the genetic variance due to the 
minor quantitative trait loci only.

� The approximate least signi�cant difference (P = 0.05) was 0.01 for rMG, pC1, and pC4.





Table 3. Relative ef�ciency (mean across 1000 repeats) of 
genomewide selection when multiple major genes had �xed 
effects versus random effects.

N�

No. of 
major 

genes (L)

No. of  
major genes 

with �xed 
effects (K)

h2

0.20 0.50 0.80

250 2 2 100� 103 112
2 1 100 103 107

LSD� 1.2 1.0 1.0
3 3 100 104 112
3 2 99 103 109
3 1 100 102 105

LSD 1.2 1.0 1.0
10 10 102 100 103
10 9 102 101 104
10 8 102 101 103
10 7 102 101 103
10 6 102 102 103
10 5 101 101 102
10 4 101 101 102
10 3 101 101 101
10 2 101 100 101
10 1 101 100 101

LSD 1.5 1.2 1.2
100 2 2 102 106 119

2 1 100 104 110
LSD 1.7 1.4 1.4

3 3 103 103 116
3 2 102 103 112
3 1 100 101 106

LSD 1.7 1.3 1.4
10 10 103 101 103
10 9 100 102 105
10 8 100 103 104
10 7 99 103 104
10 6 99 103 104
10 5 99 102 103
10 4 100 102 102
10 3 99 101 102
10 2 100 101 101
10 1 100 101 100

LSD 2.3 1.6 1.5

� N, population size; h2, heritability on an entry-mean basis. The h2 values were 
based on the genetic variance due to the minor quantitative trait loci only.

� Ratio between the response at Cycle 4 when K major genes had �xed effects 
and the response at Cycle 4 when all L major genes had random effects, along 
with the remaining genomewide markers, in ridge regression�best linear unbiased 
prediction.

� Approximate least signi�cant difference at P = 0.05.




