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Abstract: [Objective] It plays a key role in hybrid rice breeding to select hybrids with high specific combining ability
based on high general combining ability of parental inbred lines. Genomic selection that is based on molecular markers
across the whole genome and phenotypes of samples enable us to establish prediction models and achieve more reliable
selection of varieties. [ Method] We investigated the genomic predictive ability of combining ability for agronomic traits
in rice based on NCII design. And the effects of different training population construction methods on predictive ability of
hybrid performance were compared. [Result] The predictive abilities of general combining ability for eight agronomic
traits, ranged from 0.3888 to 0.7367, were dominated by their heritability. The predictive ability of specific combining
ability for hybrids was lower, but the ability of directly predicting phenotypes for hybrids was higher. [ Conclusion] The
genomic prediction of combining ability for rice parental lines is effective and can help breeders to select parents
effectively. With regard to hybrid selection, direct predicting phenotypes of hybrids is the most effective method. At this
time, allowing more parents to participate in the crosses for hybrid training set in a balanced way is benefical to obtain
higher predictive ability.
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Table 1. Heritability of traits and average predictive ability of GCA for parental inbred lines.

PR Ui 5 558 XE ik
Trait Heritability 5-fold cross-validation Leave-one method
PP B Grain yield per plant (GY) 0.3876 0.3888 0.3583
i 2 Thousand-grain weight (TGW) 0.8321 0.7367 0.7549
R FE%L Productive panicle number per plant (PN) 0.4182 0.2310 0.1732
Fk i Plant height (PH) 0.8930 0.6112 0.6522
— A% % Primary rachis branch number (PB) 0.7435 0.5120 0.4945
L RAATEL Secondary rachis branch number (SB) 0.7602 0.5655 0.5840
FRESZREL Grain number per panicle (GN) 0.6926 0.5183 0.5115
K Panicle length (PL) 0.6975 0.4697 0.4636
2 3T SCA KIFHTMEE
Table 2. Average predictive ability of SCA for hybrids.
RN SCA 5% 1 SCA J5i%: 2
Trait Method 1 for SCA Method 2 for SCA
PR & Grain yield per plant (GY) 0.0655 0.2875
F-kiE Thousand-grain weight (TGW) 0.1541 0.2198
£ %% Productive panicle number per plant (PN) 0.0000 0.2528
Pk Plant height (PH) 0.1505 0.1983
— RASAE L Primary rachis branch number (PB) 0.1566 0.2495
KK FE%L Secondary rachis branch number (SB) 0.1791 0.2747
SEFESRIEL Grain number per panicle (GN) 0.1244 0.2520
K Panicle length (PL) 0.1042 0.2383
3 FREISEER T A TN e
Table 3. Average predictive ability for the hybrids in different grouping scenarios.
. SEABENL 74 BISIENLo3 20 W BEAL 2320 YA BEAL 5321
Trait Random Uniform random Horizontal random Vertical random
cross-validation cross-validation cross-validation cross-validation
k=& Grain yield per plant (GY) 0.3947 0.4205 0.2615 0.4022
Tk Thousand-grain weight (TGW) 0.8800 0.8863 0.7303 0.8704
1 %A% Productive panicle number per plant (PN) 0.4087 0.4299 0.2280 0.4184
Fk i Plant height (PH) 0.8637 0.8745 0.5738 0.8662
— KA Primary rachis branch number (PB) 0.6827 0.7015 0.4810 0.6398
ZRKE AL Secondary rachis branch number (SB) 0.7197 0.7349 0.4986 0.7070
FRESZHRI AL Grain number per panicle (GN) 0.6444 0.6636 0.4170 0.6529
4K Panicle length (PL) 0.7939 0.7967 0.6976 0.6110
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Table 4. Average predictive ability of the phenotype for parental inbred lines.

E2TN 5 538 HIE B
Trait 5-fold cross-validation Leave-one method
HpkrE g Grain yield per plant (GY) 0.3052 0.2824
T-RiHEE Thousand-grain weight (TGW) 0.7303 0.7529
£ %% Productive panicle number per plant (PN) 0.4539 0.4252
¥E75 Plant height (PH) 0.4799 0.5141
— YRB A% Primary rachis branch number (PB) 0.6459 0.7521
KK FE%L Secondary rachis branch number (SB) 0.5921 0.6235
T REITR %L Grain number per panicle (GN) 0.5370 0.5557
4 Panicle length (PL) 0.3701 0.4022

R5 FEAKRES GCA WSZIREHEXAKMFTNER LR

Table 5. Correlation coefficients between true phenotype and GCA, predicted phenotype and GCA for parental inbred lines.

PR SEBRE ARG AL TRMAE AR IS 2
Trait Correlation coefficient of actual value Correlation coefficient of predicted value
bk Grain yield per plant (GY) 0.2687 0.3272
T-#i # Thousand-grain weight (TGW) 0.8771 0.9395
1 %% Productive panicle number per plant (PN) 0.4206 0.6298
¥ Plant height (PH) 0.7851 0.7227
— A% Primary rachis branch number (PB) 0.6829 0.5154
ZIRB AT %L Secondary rachis branch number (SB) 0.7232 0.6756
E RSk EL Grain number per panicle (GN) 0.6620 0.6535
FK Panicle length (PL) 0.6758 0.6708
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