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Figure 4. A region at the end of chromosome 3 (Chr3) controls important ornamental traits.
A) Major genes and QTLs that control continuous flowering, double flower, self-incompatibility and prickle density are 
shown together with candidate genes for each trait. Detailed analysis per locus are described in Supplemental Figu-
res 5, 7, 9 and 10, respectively.
B-C) GWAS analysis showing p-values of the association between SNPs positioned along Chr3 and the number of 
petals, indicating regions that control the number of petals; with petals considered as a B) qualitative trait (simple 
versus double) or C) quantitative trait. Red line represents Bonferroni corrected level of significance by number of 
contigs (for qualitative analysis, 19083 contigs = 2.48E-6; for quantitative analysis, 28054 contigs = 1.88E-6). 
D-E) QTL analysis for prickle density in two F1 progenies: D) the OW mapping population based on scoring from 
2016 (blue line) and 2017 (red line); and E) the YW mapping population. 
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