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Varietal Differences of Low Temperature Response
at Booting Stage in Rice

Kee Sik Kim*, Jae Rok Kim* and Kyung Min Yoon**

ABSTRACT

To investigate varietal differences of anther size, pollen shape, pollen fertility and other agronomic characters

under low temperature condition, twenty rice varieties (5 Tongil and 15 Japonica type) were treated at

19°C water temperature from booting to heading stage.

There was varietal difference of low temperature response which was indicated by the delayed heading,

the shortening of culm and panicle length, and the decrease of grain fertility and yield potentia! resulted

from cooling treatment at booting stage.

The varieties with low fertility damaged by the low temperature treatment at booting stage showed low

pollen density per anther, small or abnormal anthers and pollen, and many sterile pollens. Anther length

was correlated significantly with the number of pollens per anther and pollen fertility.
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Table 1. Shortening rate of some agronomic characters in various rice varieties as affected by low temperature

treatment at booting stage.

Shortening rate (%)

Variety Days to Culm Flag leaf Panicle Panicle extra—
heading length length length ction length
Taebaegbyeo 15 21.3 26.3 26.6 100.0
Samgangbyeo 7 10.7 18.4 23.1 100.0
Baegyangbyeo 10 19.7 14.0 10.0 91.8
Pungsanbyeo 16 11.1 12.9 16.5 100.0
Gayabyeo 4 1.6 9.1 13.5 100.0
Daeseongbyeo 9 3.2 6.8 4.3 41.8
QOdaebyeo 11 6.0 22.4 13.1 59.0
Cheonmabyeo 8 2.9 21.2 2.9 9.4
Hwaseongbyeo 12 4.1 30.2 22.5 67.9
Seolagbyeo 14 5.6 10.5 19.5 96.0
Baegambyeo 10 11.3 10.3 24.9 17.9
Sangpungbyeo 6 2.0 23.1 10.3 72.4
Chiagbyeo 8 2.5 8.3 12.5 38.6
Sobaegbyeo 9 4.9 23.8 4.8 74.1
Unbongbyeo 9 3.6 6.4 11.5 46.2
Nongback 7 5.9 18.3 24.1 61.2
Kwanagbyeo 9 4.8 19.1 13.1 76.5
Jinheung 7 1.8 329 17.1 73.8
Dobongbyeo 8 7.5 29.6 20.4 82.9
Chugwangbyeo 9 8.8 2.5 4.4 42.9
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Table 2. Varition of anther length and pollen of rice varieties under low temperature condition at booting stage.

Anther Shortening No. of pollens per anther Pollen Grain

Variety length(mm)  of anther Total Normal Sterile fertility (%)  fertility (%)

Cont., 19C length(%) Cont. 19C Cont. 19C Cont. 19C Cont. 19C Cont. 19C
Taebaegbyeo 2.06 1.43 30.6 506 231 474 97 32 134 936 420 895 7.1
Samgangbyeo 1.71 1.33 22.2 598 274 570 216 28 58 95.3 78.8 84.3 39.4
Baegyangbyeo 2.11 1.4 31.8 530 191 501 154 29 37 946 80.6 8.3 289
Pungsanbyeo 2.08 1.57 24.5 565 294 522 120 43 174 92.4 40.8 87.2 9.9
Gayabyeo 2.4 171 29.9 476 195 456 145 20 50 95.8 74.4 81.0 8.6
Daeseongbyeo 1.9¢ 1.18 379 620 79 537 11 83 68 86.7 13.9 96.5 13.1
Odaebyeo 2.51 1.30 48.2 558 89 481 28 77 61 86.2 315 941 29.1
Cheonmabyeo 1.78 1.17 34.3 422 120 402 60 20 60 95.3 50.0 84.1 19.1
Hwaseongbyeo 2.24 1.37 38.8 420 262 410 179 10 83 97.6 68.3 92.0 38.2
Seolagbyeo 2.24 1.42 36.6 438 170 426 80 12 90 97.3 47.1 925 22.3
Baegambyeo 2.03 1.10 45.8 408 8 315 30 93 55 77.2 35.3 885 22.0
Sangpungbyeo 2.23 1.43 35.9 448 146 437 71 11 75 975 48.6 96.6 31.4
Chiagbyeo 2.03 1.15 43.3 519 269 496 148 24 121 95.3 55.0 965 31.4
Sobaegbyeo 1.94 1.20 38.1 420 41 385 3 35 38 9.7 7.3 97.3 8.1
Unbongbyeo 2.01 1.33 33.8 553 143 533 48 20 95 96.4 33.6 93.7 4838
Nongback 2.00 1.12 44.3 523 63 512 14 11 49 979 22.2 95.0 22.0
Kwanagbyeo 1.87 1.21 35.3 472 254 438 127 34 127 92.8 50.0 93.4 36.9
Jinheung 2.14 1.41 34.1 510 204 485 49 25 155 95.1 2406 92,4 321
Dobongbyeo 2.12 1.18 44.3 501 169 485 31 16 138 969 18.3 949 18.2
Chugwangbyeo 2.01 1.11 44.8 442 74 426 17 16 57 96.4 23.0 90.3 9.7

- 108 -



Normal anther
B : Shortened anther

treatment at booting stage.

C : Small anthers
D : Abnormal anther

Fig. 2. Shapes of anther under low temperature
A
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Fig. 3. Shapes of pollen grain under low temperature
treatment at booting stage.
A : Normal (fertile)
B : Small size

C . Complete sterile
D : Insufficient
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Fig. 4. Comparison of pollen fertility damaged by low temperature at booting stage.
A : Normal B : Medium damage C : Severe damage
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