©
2021 2023

Dual-NAM QTL

Mathematical Modeling to Evaluate Environmental Responsiveness of multiple QTL
for flowering time Using Dual-NAM Population

SAITO, HIROKI
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NAM populations (T65_NAM and HT_NAM), which are derived from the cross
between "Taichung 65" or "Hitomebore™ as a common parent and various varieties, were grown in four
environments (lwate Biotechnology Science Center, lwate Prefecture; Togo experimental Field of
Nagoya University, Aichi Prefecture; and Ishigaki island, Okinawa Prefecture, Spring-Summer season
and Summer-Autumn season). A total of 11 populations (1,693 lines), were grown and GWAS were
conducted for days to heading (DTH) and environmental responsiveness (Photoperiod sensitivity and
Temperature sensitivity). The results showed that for DTH in each cropping season, 16-45 significant

SNPs were detected, locating on chromosomes 2, 3, 4, 5, 6, 7, 10 and 12. For environmental
responsiveness, 1-30 significant SNPs were detected, locating on chromosomes 3, 5, 6, 7 and 10.
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P.value < 4.91E-05 SNP

Table 1 Reference parents, founder, and No. of lines used in this study. Table 2 Seeding and transplanting date of each Crop season/place in this

The colored cells by light blue mean the common founder. study.
Population ID Reference parents  Founder No. of lines Cropping ID Crop season/place Seeding date Transplanting date
TE5/KA Taicung 65 Kasalath 110 I1SG_2021_S  Second/Ishigaki 13 Jul. 2021 11 Aug. 2021
. X 1SG_2022_S 26 Jul. 2022 23 Aug. 2022
T65/SJ Suejamkhi 86 " -
) 1SG_2022_F First/Ishigaki 9 Feb. 2022 6 Mar. 2022
T65/BD Eacaniehay 132 1SG_2023_F 9 Feb. 2023 6 Mar. 2023
HT/KA Hitomebore Kasalath 171 NGY_2022 Toyota 27 May 2022 24 Jun. 2022
HT/SJ Suejamkhi 75 NGY_2023 26 May 2023 23 Jun. 2023
HT/BD Badari Dhan 72 IWT_2022 Kitakami 2 May 2022 30 May 2022
HT/KL Kulheenati 232 IWT_2023 27 Apr. 2023 24 May 2023
HT/TA Takanari 135
HT/RE Rexmont 187
HT/SE Sesia 250
HT/HA Hayayuki 243
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Fig. 1 Distribution of days to heading (DTH) of 11 populations in total of 8 cropping seasons in 3 locations over 2 years.
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Fig. 2 Marhattan piots for GWAS of days t heading in total of 8 cropping seasans in 3 locations over 2 yoars. This pict s based an -log10 (P.vale) from GWAS and imputation analysis against chromosome postion, each coloe represents diferent chromosome.
Sclid fine Indicate genome-wide signficant threshokd P = 4.92€.06.

Fig. 2 Manhattan plots for GWAS of days to heading in total of 8 cropping seasons in 3 locations over 2 years. This plot
is based on -log 10 (P-value) from GWAS and imputation analysis against chromosome position, each color

represents different chromosome. Solid line indicates genome-wide significant threshold P = 4.92E-06.
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