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Chinese cabbage (Brassica rapa var. pekinensis ) is one of the major crops in the Brassicaceae, showing
form of leafy heads at the later growth stage. Cupping is one of the problematic physiological disorder
in Chinese cabbage, caused by the environmental stresses as calcium deficiency. Also, defect of calcium
causes other multiple disorder or disease like tip burn and soft rot, leading degradation of its quality.
Therefore, we evaluated genetic cupping resistance in Chinese cabbage, as a novel indicator of calcium
deficiency, in different environments. Progeny derived from a cross between two Chinese cabbage lines,
showing different properties of cupping resistance, were prepared. One thousand of F1-S2 seedlings
were grown in the cultivation room for phenotypic observation. Cupping phenotypes at the heading stage
were evaluated in the field with replication for four years, resulting that thirty-two hundreds of F1-S2
individuals were scored. Based on these scores and genotyping data obtained from the RAD-seq analysis,
QTL analysis was performed. Interestingly, independent QTL peaks appeared in different linkage group
(LG) between seedling and heading stages. Unique major peak of the QTL was detected in LG2 for the
phenotype at seedling stage. For headings stage, QTLs were found in LG1, LG3, and LG7. Candidate
genes for cupping resistance are involved in these QTLs, which expected to contribute to genetic
improvements in Chinese cabbage. Also, these genes will be helpful for understanding the mechanisms in
various calcium-related traits.


