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Table S1. Scenarios used for simulating traits differing in 𝜏௦௖௔ = 100 × 𝜎௦௖௔
ଶ : 𝜎ீ

ଶ (the 

proportion of SCA variance in the total genetic variance 𝜎ீ
ଶ of hybrids in set H ) for data set 

DS1 and DS2. 𝑛ொ refers to the total number of QTL, 𝑛ொ೏
 to the number of QTL with only 

dominance effects. Additive effects were sampled from a Gamma distribution with 

parameter scale = 1.66 and shape = 0.4. The degree of dominance 𝑘௜was sampled from 𝑘௜ ∼

𝑁൫𝜇௞ , 𝜎௞
ଶ൯. 𝜏⃐௦௖௔  ± SD refer to the mean and standard deviation of 𝜏௦௖௔ over 50 simulation 

runs for each trait (for details see text). ℎଶ refers to the heritability of the hybrids in 𝐻.  

“Target” 

trait  

Scenario 

ℎଶ = 0.4 

Scenario 

ℎଶ = 0.8 

𝑛ொ 

DS1/DS2 

𝑛ொ೏
 

DS1/DS2 

𝜇௞ 𝜎௞ Data set 

DS1 

𝜏⃐௦௖௔  

± SD  

Data set 

DS2 

𝜏⃐௦௖௔  
± SD  

         

Yield 1  2 1000/500 500/250 1.00 0.33 22 ± 22 22 ± 7 

Maturity 3 4 1000/500      0/0 0.50 0.15   6 ±   7   6 ±  2 

Quality  5 6 300/200      0/0 0.18 0.06   1 ±   2   1 ±  0.3 
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Table S2. Estimates of general combining ability (GCA, 𝝈𝒈𝒄𝒂𝑭
𝟐 , 𝝈𝒈𝒄𝒂𝑴

𝟐 ) and specific 

combining ability (SCA, 𝝈𝒔𝒄𝒂
𝟐 ) variances and proportion 𝝉𝒔𝒄𝒂 =

𝟏𝟎𝟎×𝝈𝒔𝒄𝒂
𝟐

𝝈𝒈𝒄𝒂𝑭
𝟐 ା𝝈𝒈𝒄𝒂𝑴

𝟐 ା𝝈𝒔𝒄𝒂
𝟐  in the hybrid 

population between two parent populations 𝐹and𝑀 for agronomic traits reported in the 
maize literature. 

Parent pops. 
𝐹 and 𝑀 

Trait 𝝈𝒈𝒄𝒂𝑭
𝟐  𝝈𝒈𝒄𝒂𝑴

𝟐  𝝈𝒔𝒄𝒂
𝟐  𝝉𝒔𝒄𝒂 (in 

%)§ 

Source 

BSSS, BSCB1 

maize 

Grain yield 0.137 0.147 0.117 30.0 Betran and Hallauer (1996) 

 

 Grain moisture 1.223 1.270 0.240 8.8 Keeratinijakal and Lamkey 

(1993) 

 Plant height 53.89 48.83 10.9 9.5  

       

BSSS, NSSS 

maize 

Grain yield 0.42 0.29 0.09 11 Kadam et al. (2016) 

 Plant height 78.82 86.34 12.30 6.8  

       

Euro. Dent,  

Flint maize 

Grain yield 32.79 28.12 8.44 12.1 Technow et al. (2014) 

 Grain moisture 2.58 2.59 0.40 7.18  

       

Euro. Dent,  

Flint maize 

Dry matter 

yield 

1.51 1.00 0.17 6.34 Westhues et al. (2017) 

 Dry matter 

cont.  

4.17 5.03 0.49 5.04  

 Protein 

content 

3.11 2.77 0.29 4.02  

       

Euro. Dent, 

Flint maize 

Dry matter 

yield 

0.30 0.44 0.20 21.0 Giraud et al. (2017) 

 Flowering time 0.51 1.09 0.47 22.6  

 Plant height 38.4 45.1 13.4 12.4  
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Figure S1. Flow chart representing the various steps involved in simulating the genotypic 

and phenotypic data of the different traits (Module A), training and prediction sets (Module 

B), and genomic prediction with GBLUP and analyses of the results (Module C). Angular 

boxes refer to the generated data and round boxes to the applied operations.  
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Figure S2. Prediction accuracy (𝑟௔) for SCA of H0, H1 and H2 types of hybrids and all hybrids 
in set 𝐻 as a function of the number 𝑛்ௌ of parent lines and number of crosses per parent 
(𝑐 = 1, 2, 4) used for producing the training set (TS). Results refer to means over 1,000 
simulation runs based on data set DS1 for different values of ℎଶ and 𝜏ௌ஼஺. Circles and 
triangles refer to 𝑟௔ values for 𝑁்ௌ = 𝑛்ௌ × 𝑐 = 96 obtained with GBLUPs calculated with 
“true” and estimated variance components, respectively. 
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Figure S3. Prediction accuracy (𝑟௔) for SCA of H0, H1 and H2 types of hybrids and all hybrids 
in set 𝐻 as a function of the number 𝑛்ௌ of parent lines and number of crosses per parent 
(𝑐 = 1, 2, 4) used for producing the training set (TS). Results refer to means over 1,000 
simulation runs based on data set DS2 for different values of ℎଶ and 𝜏ௌ஼஺. Circles and 
triangles refer to results for 𝑁்ௌ = 𝑛்ௌ × 𝑐 = 96 and diamonds and triangles refer to results 
for 𝑁்ௌ = 𝑛்ௌ × 𝑐 = 144 obtained with GBLUPs calculated with “true” and estimated 
variance components, respectively. 

 

H 

H2

H1

H0

0.2

0.4

0.6

0.8

0.2

0.4

0.6

0.8

0.2

0.4

0.6

0.8

0.2

0.4

0.6

0.8

P
re

di
ct

io
n

 a
cc

ur
a

cy
  (
r a

)  
o

f S
C

A

h2 =  0.4 h2 =  0.8

τSCA =  1 % τSCA =  6 % τSCA =  22 % τSCA =  1 % τSCA =  6 % τSCA =  22 %

2
4

4
8

7
2

9
6

1
2

0

1
4

4

2
4

4
8

7
2

9
6

1
2

0

1
4

4

2
4

4
8

7
2

9
6

1
2

0

1
4

4

2
4

4
8

7
2

9
6

1
2

0

1
4

4

2
4

4
8

7
2

9
6

1
2

0

1
4

4

2
4

4
8

7
2

9
6

1
2

0

1
4

4

 Number of parents  nTS

c =  1 cross
c =  2 crosses
c =  4 crosses



 

6 
 

 

Figure S4. Approximated prediction accuracy (𝑟̃௔, dotted curves calculated according to Eqn. 

(16)) for (A) H0, H1, and H2 type of hybrids and all hybrids in set 𝐻 and (B) GCA of I0 and 

I1 lines as a function of the number 𝑛்ௌof parent lines and number of crosses per parent 

(𝑐 = 1, 2, 4) used for producing the training set (TS). The 𝑟௔ values (solide curves) shown in 

Figure 2 are included for comparison. Results refer to means of 1,000 simulation runs based 

on data set DS1 for different values of ℎଶ and 𝜏ௌ஼஺ (proportion of the SCA variance in 𝜎௚
ଶ of 

hybrids).  
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Figure S5. Approximated prediction accuracy (𝑟̃௔, dotted curves calculated according to Eqn. 

(16)) for (A) H0, H1, and H2 type of hybrids and all hybrids in set H  and (B) GCA of I0 and 

I1 lines as a function of the number 𝑛்ௌ of parent lines and number of crosses per parent 

(𝑐 = 1, 2, 4) used for producing the training set (TS). The 𝑟௔ values (solide curves) shown in 

Figure 3 are included for comparison. Results refer to means of 1,000 simulation runs based 

on data set DS2 for different values of ℎଶ and 𝜏ௌ஼஺.  
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Figure S6. Approximated expectation of the prediction accuracy (𝑟̂௔, dashed curves 
calculated according to equation Eqns. (13, 14)) for (A) H0, H1, and H2 type of hybrids and 
all hybrids in set 𝐻 and (B) GCA of I0 and I1 lines as a function of the number 𝑛்ௌ of parent 
lines and number of crosses per parent (𝑐 = 1, 2, 4) used for producing the training set (TS). 
The 𝑟௔ values (solide curves) shown in Figure 2 are included for comparison. Results refer 
to means of 1,000 simulation runs based on data set DS1 for different values of ℎଶ and 𝜏ௌ஼஺.  
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Figure S7. Approximated expectation of the prediction accuracy (𝑟̂௔, dashed curves 
calculated according to equation Eqns. (13, 14)) for (A) H0, H1, and H2 type of hybrids and 
all hybrids in set 𝐻 and (B) GCA of I0 and I1 lines as a function of the number 𝑛்ௌ of parent 
lines and number of crosses per parent (𝑐 = 1, 2, 4) used for producing the training set (TS). 
The 𝑟௔ values (solide curves) shown in Figure 3 are included for comparison. Results refer 
to means of 1,000 simulation runs based on data set DS2 for different values of ℎଶ and 𝜏ௌ஼஺.  

I1

I0

H 

H2

H1

H0

0.2

0.4

0.6

0.8

0.2

0.4

0.6

0.8

0.2

0.4

0.6

0.8

0.2

0.4

0.6

0.8

0.2

0.4

0.6

0.8

0.2

0.4

0.6

0.8

A
cc

ur
a

ci
e

s 
( 
r a

 a
n

d 
r a^

 )
 o

f G
C

A
A

cc
u

ra
ci

es
 (

 r
a 

an
d 
r a^

 )
 o

f 
h

yb
ri

d 
p

er
fo

rm
a

n
ce

B

A

h2 =  0.4 h2 =  0.8

τSCA =  1 % τSCA =  6 % τSCA =  22 % τSCA =  1 % τSCA =  6 % τSCA =  22 %

2
4

4
8

7
2

9
6

1
2

0

1
4

4

2
4

4
8

7
2

9
6

1
2

0

1
4

4

2
4

4
8

7
2

9
6

1
2

0

1
4

4

2
4

4
8

7
2

9
6

1
2

0

1
4

4

2
4

4
8

7
2

9
6

1
2

0

1
4

4

2
4

4
8

7
2

9
6

1
2

0

1
4

4

 Number of parents  nTS

c =  1 cross
c =  2 crosses
c =  4 crosses


