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QTL mapping and genomic selection of cob length
and diameter in maize
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Abstract To determine the genetic basis of cob length and cob diameter, an F, population derived from a cross
between maize inbred lines ‘B 73’ and ‘Zheng 58’ was used for QTL analysis. The population was genotyped by 48K
liquid-phase hybridization capture probes and phenotype multi-environment trials. The results showed that: Both cob
length and cob diameter displayed significant differences in genotype, environment, and the interaction between
genotype and environment. The broad-sense heritability of cob length and cob diameter were 0. 71 and 0. 52,
respectively. A total of eight QTLs were identified for cob length. The phenotypic variation explained (PVE) of each
QTL ranged from 3.54% to 12.64% . A novel major QTL gCL3 was detected on chromosome 3 with a LOD value of
8.31, and a PVE of 12.64% . Three QTL were detected for cob diameter, with PVE ranging from 7.92% to 10.61%.
A major QTL gCD4-1 was identified on chromosome 4 with a LOD value of 5. 14 and a PVE of 10.61% . The prediction
accuracies of genomic selection (GS) for cob length and cob diameter were 0. 56 and 0. 39, respectively. The
prediction accuracy was increased with the increase of marker density and training population size, and the increase of
GS prediction accuracy slowed down when the number of markers reached 500 and the training population size reached
60% of the total genotypes.
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Table 1 Descriptive statistics of cob length and cob diameter in the F,.; families

PR YA f/ME e KAE 7% R W I g oyiiE)
Trait Mean Max Min Variance CV Kurtosis Skewness Range
K /cm 14. 42 12. 94 16. 40 0.49 0.05 0.10 0.28 3.45
Cob length
FEHFA / cm 2.51 2. 40 2.67 0.01 0.02 0. 86 0.45 0.27

Cob diameter
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Table 2 ANOVA and broad-sense heritability (H*) analysis for cob length and cob diameter in the F,.; families

- - J7 A H ¥
(ERIN 75 S R A it ]
Sum of Degree of Mean of F P
Trait Source H*
square freedom square
3% Environment 505.75 2 252. 87 43.52 <0.01"
FH A Genotype 1 803.48 199 9.06 1. 60 <0.01"
K N
FH B X B GXE 2 421.96 398 6.09 1. 34 <0.01" 0.71
Cob length
%2 Error 3117.00 597 5.22
BAR 5 Variation 7 448. 20 1195
5 Environment 55.13 2 27.78 2.22 <0.01"
FL A Genotype 1123.22 199 5. 64 7.15 <0.01"
HE o
A FEHNAXHIE GXE  1197.47 398 3.42 2.23 <<0. 01" 0.52
Cob diameter
2% Error 3257.51 597 5.89
AR5 Variation 5 633. 34 1195
2.3 MBEEREL LR MK B R 2 788, 80 M, V-1 2 A FRiC ME 1)

s, Hd 3 SO ikiric i B £ N WAEHEE A 1.50 cM, Hip 3 Sy @RS R Kl
346 4~,6 S EIRbRICE R DN 85 4, MR 432.86 cM,6 S YOIk E S B JE R 168.57 <M,

R3 P BEEBEEESRICEEERE

Table 3 Marker and genetic distance information for the 10 maize linkage groups in F, population

o it H FHEE /M KT oM
Chromosome number Number of markers Average spacing Map length
Chr 1 270 1. 26 339. 30
Chr 2 257 1. 36 349. 21
Chr 3 346 1. 25 432. 86
Chr 4 129 1. 85 239.25
Chr 5 193 1. 33 255. 80
Chr 6 85 1.98 168. 57
Chr 7 111 2.29 254. 18
Chr 8 150 1.76 263. 54
Chr 9 89 2.51 223. 36
Chr 10 225 1. 17 262.73
&t 1 855 1. 50 2 788.80

Total
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Fig. 2 Genomic selection accuracy of cob length (a) and cob diameter (b)

in the F, population with different training population sizes
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