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Identification of QTL for hundred-kernel weight based on the chromosomal
segment substitution lines in maize
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Abstract; Hundred-kernel weight (HKW ) of maize is a complex quantitative trait regulated by multiple minor-effect genes. To date,
although quantitative trait loci (QTL) associated with HKW in maize have been reported, while the genetic basis of HKW of maize is
still unclear. Based on this, a population of 318 chromosomal segment substitution lines ( CSSLs) was developed, with the large-kernel
londrace Baimaya as the donor parent and the small-kernel inbred line B73 as the recurrent parent. In order to identify the genetic vari-

ation characteristics of HKW in the population, HKW identification and statistical analysis were carried out in two environments. The
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results show that this trait exhibits a wide genetic variation, and it is relatively stable in different environments, with a heritability of
84.86%. At the same time, the genotype of this population was identified using 10 K maize single nudeotide polymorphism ( SNP)
array. To identify the QTL related to HKW, the phenotype data of the two environments, best linear unbiased prediction ( BLUP) data
of the two environments, and the genotype were combined. As a result, a total of four QTLs related to HKW were detected, located on
chromosomes 3, 4 and 5, respectively, with logarithm of odds (LOD) scores ranging from 2.59 to 3.11, phenotypic variation
explained (PVE) values ranging from 0.64% to 4.93%, and additive effects ( ADD) ranging from 0.42 to 1.59. Among them,
gHKW3. 04 and gHKW4. 05 were detected simultaneously in Gucheng and BLUP. gHKW3. 04 is located on chromosome 3, with the
interval ranging from 3_13471669 to 3_19266199, and the average LOD value is 2. 65, the average PVE is 4. 08% , and the average
ADD is 0.58. gHKWA4. 05 is located on chromosome 4, with the interval ranging from 4_82802932 to 4_82919355, and the average
LOD value is 2. 93, the average PVE is 4.50% , and the average ADD is 0. 60. Then, candidate gene sceening was conducted for
gHKW4. 05 with large effect value and small candidate interval. The results show that this interval contained three candidate genes,
among which, Zm00001d050400 encodes an R2R3-MYB transcription factor family protein MYB28, and its homologous gene has been
reported to affect the size of maize kernels by participating in the starch synthesis process during grain development. Therefore, this
gene is regarded as the key candidate gene for gHKW4. 05. In addition, the polymerization of the favorable alleles of the two major
QTLs (gHKW3. 04 and ¢qHKW4. 05) significantly increased the HKW of maize by 0. 72 g. This study can provide an effective genetic

locus for molecular marker-assisted selection breeding, and offers a reference for fine mapping and cloning of HKW -related genes.
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Table 3 Screening of the candidate gene of gHKW4. 05

HE PR 4 g B
Zm00001d050395 GDT1-like protein 4
Zm00001d050396 Radical SAM superfamily protein
Zm00001d050400 MYB28-MY B-transcription factor 28
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