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ABSTRACT We examined the heading responses of rice varieties over two years in Dandong, China to select the varieties that
are adaptable to the bordering northwestern plains of North Korea. Dandong had slightly lower mean temperature than Sinuiju,
North Korea but slightly higher than Supung, but it had almost the same day-length as the two regions in North Korea. In the two
experimental years and two transplanting-date treatments, eight varieties (Jinbuol, Baegilmi, Joun, Jinok, Jopyeong, Jinbu,
Sanhomi, and Odae) from South Korea and five varieties (Olbyeo2, Sonbong9, Onpol, Giljul, and Pyongdo5) from North Korea
reached the heading stage not later than the latest heading dates of Dandong domestic varieties and the safe marginal heading dates
of Dandong. We examined the basic vegetative phase (BVP), photoperiod-sensitivity (PS), and thermo-sensitivity (TS) of rice
heading in a phytotron study to characterize the heading ecotypes of rice varieties adaptable to Dandong. For the rice varieties
grown in Dandong experimental field, number of days to the heading stage was highly positively correlated with PS and, except
middle and mid-late maturing three varieties, it was significantly positively correlated with BVP. Two-dimensional distribution
plotting revealed that both 35 days or less BVP and 25 days or less PS were the characteristic heading ecotypes of the rice varieties
adaptable to Dandong.
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Fig. 1. Changes in the mean temperature and day-length in
Dandong, China, and the bordering two regions in
North Korea, Sinuiju and Supung. Data for the mean
temperature are the average of 2021 and 2022. The
day-length of the three regions nearly overlapped.
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Fig. 2. Heading dates of the rice varieties from South Korea, North Korea, and northern China, in the two transplanting-date
treatments for each of the two years at the experimental farm in Dandong, China. Dashed line in each panel represents
the heading date of the latest Chinese variety. South Korean varieties with light gray, dark gray, and black background
represent the early, middle, and mid-late maturing varieties, respectively. SMHD: safe marginal heading date.
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Table 1. Basic vegetative phase (BVP), photoperiod-sensitivity (PS), and thermo-sensitivity (TS) of the rice varieties from South

Korea and North Korea.

Seed Origin Variety BVP (d) PS' (d) TS* (d)

Jinbuol 21 14 23

Baegilmi 20 13 24

Joun 20 13 17

Jinok 19 23 17

Early Jopyeong 23 15 16

Jinbu 24 11 20

South Korea Sanhomi 26 22 21

Odae 25 15 24

Asemi 43 3 20

Jinmi 40 15 33

Middle Sf:onpum 14 48 15

Sinbo 17 56 26

Mid-late Sobi 12 34 20

Olbyeo2 15 14 23

Sonbong9 20 8 22

Onpol 35 15

North Korea Giljul 29 6 17

Pyongdo5 43 25 19

Pyongdol5 34 23 27

Pyongyang?1 26 33 30

PS was calculated by subtracting the number of days to heading in rice grown at the day-length of 12 hours from rice grown
at the day-length of 15 hours.

*TS was calculated by subtracting the number of days to heading in rice grown at 28C from rice grown at 22C.
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P < 0.01, respectively.
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