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ABSTRACT

This survey was carried out to investigate the characteristics of low temperature injury in rice plants
at a southwestern alpine area of Korea in 2003. During vegetative, reproductive, and ripening stage in
a southwestern alpine area, mean air temperature was lower by 0.4, 3.1 and 1.7°C, respectively, as
compared to those of a normal year. Minimum air temperature during the reproductive and ripening
stage was lower by 2.6 and 1.7°C, respectively, as compared to those of a normal year. Sunshine hours
during vegetative, reproductive, and ripening stage were lower by 40.6, 81.3 and 8.4 hours,
respectively, than those of a normal year. Spikelet-sterility type cold injury occurred from the latter
part of June to the middle of July, which is from panicle formation stage to meiosis stage, at
temperatures less than 17°C. Spikelet sterility under normal transplanting (May 20) ranged from 16
to 58%, which was lower than that under early transplanting in the latter part of April (29 to 83%).
The total area impacted by cold damage was 2,723ha in Namwon, 510ha in Sunchang, 300ha in Jinan,
250ha in Muju, and 210ha in Jangsu. Average spiklet sterility in these regions was 44%. Rice cultivars
Odaebyeo, Unbongbyeo, and Jinbubyeo showed greater tolerance to low temperature than CV,
Chugwangbyeo.

Key words : Rice, Low temperature injury, South-western alpine area
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Fig. 1. Comparison of the average and minimum air temperature in average year ('98-'02) and 2003 during rice growing

period in Unbong,.
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Fig. 2. Comparison of the sunshine hour and precipitation in average year ("98-'02) and 2003 during rice growing period in

Unbong.
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Table 1. Meterological data according to rice growth stage in Unbong

Divisi Vegetative stage Reproductive stage Ripening stage
1VISIOn

2003  Ave.year Difference 2003 Aver. year Difference 2003  Aver.year Difference
Ave. temp.(°C) 18.8 19.2 AQ.4 19.7 22.8 A3.1 21.8 23.6 Al.8
Min. temp.(°C) 14.6 14.1 0.5 16.8 19.4 A2.6 18.3 20.3 A2.0
Sunshine(hr) 226 267 A41 79 160 A81 154 163 A9
Rainfall{mm) 280 376 A96 602 287 315 250 352 A102
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Fig. 3. Daily change of low temperature from panicle formation to heading stage according to the transplanting time in
Unbong. A : Farmer field (early transplanting) B : Experiment field (optimum transplanting) @ : Panicle formation stage, B :

Booting stage, a : Heading stage
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Table 2. Relationship between sterile percentage and heading date according to rice varieties in farmer's field (Unbong)

Heading date(Month/date)

Varieties
724 7125 7126 727 728 729 730 7/31 8/1 8/2 8/3
Odaebyeo @ @) O O O O O
Taebongbyeo e [
Chugwangbyeo o ® @
Sobackbyeo ®
Jinbubyeo O O
Samcheonbyeo O
Unbong23# O O
Juongwhabyeo O
* O: Below 30% , ©: 30~50%, @: Above 50% in sterility
Table 3. Percent sterility according to heading date in experiment field of Unbong
Heading date July 26 July 27 July 28 July 29 July 30 July 31 Aug. | Aug. 2
Varie Undu Dunne- Soback  Samcheon- Taebong- Namweon- Saesangju- Odae-
ariety -byeo byeo -byeo byeo byeo byeo byeo byeo
Percent sterility 16.9 354 579 13.4 50.3 19.7 12.6 13.0

*Transplanting date : May 20
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Table 4. Heading date and percent of fertile grain by rice varieties in Unbong experimental field

o Heading date Fertile grain(%) Ripened grain(%)
Varieties
2003 Aver. year 2003 Aver. year 2003 Aver. year
Odaebyeo Aug. 5 Aug. 2 75.0 92.3 70.0 85.0
Jinbyeo July 31 July 27 75.0 93.8 73.4 90.5
Unbongbyeo July 31 July 27 84.0 92.7 82.3 85.8
Samcheonbyeo Aug. 2 July 29 76.5 91.9 75.0 84.4
Mean Aug. 2 July 29 71.6 92.7 752 86.4
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Table 5. Differences in percent sterility and heading date
according to transplanting date in experiment field of Unbong
and farmer's field

Transplanting date Heading date  Percent sterility
Early transplanting N 9
(Apr. 21-27) July 21~25 29~83
Optimum transplanting 2
(May 15~20) July 27~Aug. 3 16~58
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Table 6. Low temperature damaged area and percent sterility in Southern Alpine area

Division Namwon* Jinan Jangsu Sunchang Muju Total
Cultivated area(ha) 3,164 3,554 4,015 6,940 3,062 20,735
Damage area(ha) 2,723 (86%) 300 (8%) 210 (5%) 510 (7%) 250 (8%) 3,993 (19%)
Range of sterility(%o) 7~95 8~100 10~100 11~57 5~45 -
Aver, of sterility(%) 42.7 58.9 52.1 352 30.8
*Latitude, Longitude, Altitude:35°26'05" N, 127°31'50"E, 350 m(Namwon), 35°52'33"N, 127°33'35"E, 264 m(Jinan),
35939"38" N, 127°31'35"E, 397 m(Jangsu), 35°29'35"N, 127°03'40"E, 252 m(Sunchang), 35°59'35"N, 127°38'

15" E, 181(Muju)
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