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Evaluation on Early—maturing Korean Japonica Cultivars for High—temperature
Tolerance during Grain Filling Stage

Seong-Woo Cho, Ji-Ung JeungT, Kyung—-Ho Kang, Hyun—Soon Kim, and Bo—Kyeong Kim
Crop Breeding Division, NICS, RDA, Wanju-gun565-851, Republic of Korea

ABSTRACT Early-maturing Korean Japonica cultivars and
Jungmo1024 were used as plant materials to evaluate high-
temperature tolerance during grain filling stage. National In-
stitute of Crop Science (NICS) in Korea developed Jungmo1024,
a mutant line from Namil (wild type) treated by using sodium
azide (SA) as mutagen. To evaluate high-temperature tolerance,
all cultivars were exposed to high-temperature (day 31.5+2.5C/
night 27.5+1.3°C) and ordinary temperature (day 27.5+1.8°C/ night
24.7£1.6C) during grain filling stage. In these conditions,
we performed compared evaluation of grain shape such as
length and width and grain quality by using a 1625 Cervitec
grain inspector. High-temperature during grain filling stage
caused decrease of grain shape. In grain shape such as length
and width, the decrease rate of width (average 6.3%) was
higher than the decrease rate of length (average 1.3%). Hence,
high-temperature affected width of grain than length of grain.
In addition, high-temperature showed a decided difference
in rate of head rice between ordinary temperature (average
76.3%) and high-temperature (average 13.3%).As a result,
Taebong, Ungwang, Manan, and Jungmo1024 seemed relatively
a decent high-temperature tolerance than other cultivars.
Especially, Jungmo1024 seemed remarkable rate of head rice
(average 34.4+6.2%) than other cultivars under high-temperature.
It is considered that a genetic trait of Jungmo1024 can be
useful to improve breeding for high-temperature tolerance.

Keywords : high-temperature tolerance, early-maturing, mutant,
sodium azide, rice
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Fig. 1. Difference of daily mean temperature between paddy
field and greenhouse. Early-maturing Korean Japonica
cultivars and Junmo1024, a mutant line were cultivated
in paddy field as ordinary temperature and greenhouse
as high temperature condition. During grain filling stage
(between 30th July and 4th September), mean of difference
of daily mean temperature between paddy field and
greenhouse was 3.3 degree. Mean of difference of night
mean temperature between paddy field and greenhouse
was 2.8 degree during grain filling stage.
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Table 1. Heading date of plant materials and mean daily temperature duringgrain filling stage in paddy field as ordinary
temperature and greenhouse as high-temperature condition.

Heading date (month.day+SD)

Mean temperature duringgrain filling stage (‘C+£SD)"

Line Paddy field Greenhouse Paddy field Greenhouse
Goun 7.30+1 7.30+2 25.740.1 28.940.1
Jinbu 7.31+1 7.30+2 25.6+0.1 28.940.1
Taebong 7.31+0 7.30+2 25.74+0.1 29.040.2
Manchu 8.01+0 8.06+2 25.840.1 29.4+0.1
Joan 7.31£1 7.29+1 25.740.1 29.0+0.1
Taeseong 8.01+1 8.0543 25.840.0 29.340.1
Ungwang 8.02+1 8.02+1 25.840.1 29.340.1
Munjang 8.03+1 8,03+1 25.840.1 29.34+0.1
Manan 7.31+1 8.01+0 25.7+0.1 29.2+0.0
Odae 7.31£1 7.28+1 25.740.1 29.0+0.1
Saesangju 8.02+1 8.02+1 25.8+0.0 29.240.1
Manho 7.30+1 8.04+2 25.6+0.1 29.340.1
Junghwa 8.01+1 8.01+1 25.8+0.1 29.24+0.0
Sangju 8.02+0 7.30+1 25.840.0 29.0+0.1
Jungmo1024 8.03%1 8.04+1 25.940.1 29.440.1

*The mean temperature of grain filling stage was average of daily mean temperature for 30 days from heading date of each
plant material. SD indicates standard deviation (n=3).
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Table 2. Comparison on grain shape and quality (meantstandard deviation) of rice between paddy field as ordinary temperature
and greenhouse as high-temperature”.

. Length/width . .

Length (mm) Width (mm) %atio Head rice (%) Immature grain (%)

Line
Paddy  Green A%) Paddy Green A%) Paddy Green Paddy  Green Paddy Green
field house o field house o field house field house field house
Goun 5.03£0.01° 4.9240.06° -2.05  2.86+0.03" 2.63+0.01™ -8.04 1.76 1.87 81.540.9% 92+4.5™ 1512089  81.744.0°
Jinbu 4.98+0.02° 4.90+0.05 -1.54  2.85+0.02" 2.61+0.03*¢ -840 175 188 75.040.6™ 12.042.5™  22.9+1.5"  76.7+1.0°
Taebong  4.83:0.02" 4.72+0.02' 214  2.70£001" 249+0.01*° -778 179  1.90 67.542.3° 16.6£6.0° 294428  70.8+4.7°%
Manchu  4.90+0.02% 4.78£0.04®" 238  2.76+0.02% 2.62+0.02™* -5.19 178 1.8 92,6404 11.449.7°%  53+1.0°  71.547.5%
Joan 4.93£0.04" 4.85+0.05% -1.55  2.74+0.01° 2.54+0.03" -7.19 180 191 721433 1004440 25543.6"  74.047.4™
Taeseong  4.89+0.01° 4.81+0.02° -1.50  2.87+0.02° 2.70+0.00° -592 170 178 82.542.8™ 274120 147£1.9° 855408
Ungwang ~ 4.97£0.03%° 4955005 033 2753001 2.60£0.01° 557 181 190  752404%" 16.0+9.2°  22.6:0.7° 64.8+7.7
Munjang ~ 5.15:0.01° 5.09+0.03° -1.1  27120.01¢ 254000 -639 190  2.00 80.6£2.9% 115457 151206  64.313.0°
Manan 4.93+0.03" 4.84+0.02% -1.80  2.65£0.01° 2.46+0.01*" -7.17 186 197 68.442.4% 18244.1°  29.742.9°  64.4+42°
Odae 4.88+0.02¢ 4.74+0.01" 273 2.81+0.01" 2.59+0.00“ -7.72 1.74 1.83 79.146.5° 12244.5™  17.8+6.6°  66.6:4.3%
Saesangju  4.990.03' 5.00+0.05° 0.4  2.690.02° 254+001" 582 186 197 67.942.6% 49£1.4°  278:47 7208220
Manho 47740.04' 4.84+0.04 140  2.7740.01° 2.70+0.01° -2.53 172 179 71.0+£10.6% 13.043.4™  23.7+10.8°  70.044.7°%
Junghwa  5.06+0.01° 4.99+0.03 -132  2.74+0.01° 2.57+0.02" -6.21 185 194  73.0£1.8% 11.7:32™ 238426  75.1+1.3%
Sangju  4.88+0.02° 4.78+0.05% 205  2.64+001% 245:0.02" -7.31 185 195 68.9+4.4% 12.843.0™  287+4.6"  68.9+4.7°°
Jung' a a de b ab a de £
01024 525+0.01° 523£0.06" -0.38  2.74+0.01° 2.64+0.05° -3.53 192 198 88.840.9"  34.446.2 9.3+0.4 55.149.6

‘A’ indicates ratio of increase and decrease variation between paddy field and greenhouse.
*Means with the same letter in the columns are not significantly different by Duncan’s multiple range test at 5% probability.
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Fig. 2. Effect of high-temperature on quality of rice grain.
Comparison on quality of brown rice grain of Goun
(A), Jinbu (B), Manchu (C), Ungwang (D), Saesangju
(E), and Jungmo1024 (F) in field as ordinary tem-
perature (top) and greenhouse as high temperature
condition (bottom) during grain filling stage. The daily
average temperatures were 26.1£1.5C in field and
29.4+1.6C in greenhouse.
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Fig. 3. Comparison on quality of rice grain of Namil, wild
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line was better than Namil, wild type in brown rice.
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