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Studies on Low Temperature Injury at each Growth Stage in Rice Plant

Hyun Ok Choi.
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Crop Experiment Station, Suweon, Korea

ABSTRACT

To abtain basic information in process developing
cold tolerance rice variety, used 8 varieties which
are the close crossing and the remote crossing in
order to clarify how is being the differences of low
temperature injury in same variety and the varietal
difference at each growth stage under the low tem-
perature treatment, 18°C—12°C (day-night), and to
establish the effective testing method for low tem-
perature injury in rice plant.

In this experiment, the varietal differences of low
temperature injury were significant in rice plant,
and found out that low temperature injury at the
each growth stage from sowing to heading in same

variety was not horizontal
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Table 1. Treated method at seedling stage

leaf age treated temperature treated tg;{: d
1. 1.5 leaf age 4°C 2
2. 4.0 leaf age day 18°C, night 12°C 7
3. 6.0 leaf age day 18°C, night 12°C 7

9 Ao))e FHESFE Bl EHRY 18°C, M 12°C
o EEEES FEhRstgder HREBE: LEE
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Table 2. Varietal differences of germination percentage, germination speed and germination coefficient

tested at different temperature in rice.

\\\Ger\minabilit,‘y‘ % of germination Germination speed Germination coefficient
. VY — - -
Variotios P tetedCO ap 20 17 w4 1 30 20 17 1o 30 20 17 w1
Japonica X Jinheung 97.594.7 94.7 92.7 64.0 1.7 2.5 4.6 5.516.457.7 38.0 21.3 16.8 3.9
Japonica Suweon#235 96.5 92.0 88.7 84.0 69.3 1.8 2.3 3.8 5.2 15.154.8 39.3 23.517.2 4.6
Chulwon#1 84.0 78.092.0 78.7 36.7 3.0 2.7 4.8 6.8 17.9 28.4 28.5 19.1 11.6 2.1
Milyung#15 96.0 98.0 96.7 94.7 76.3 2.2 2.9 4.3 6.0 16.0 48.7 33.4 22.6 15.2 4.6
Tndica x Josaengtongil 98.0 93.3 92.0 85.3 30.7 2.0 2.2 4.6 4.9 16.4 50.3 42.8 20.2 17.4 1.9
Japonica  Tongil 99.5 94.7 82.0 61.3 10.7 2.0 2.7 5.4 6.8 16.7 49.0 35.1 15.3 9.0 0.4

Suweon#251 98.5 98.0 98.7 92.7 61.3 2.0 2.5 4.0 4.4 13.149.7 39.8 24.8 21.0 4.7
Yushin 95.0 86.0 73.358.0 6.7 2.1 3.2 4.6 6.7'17.245.227.016.0 8.7 0.4
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Table 3. Varietal differences of low temperature injury at the different leaf ages of rice seedling.

1.5 leaf age 4.0 leaf age 6.0 leaf age
Variety Degreeof Size of Degree of % of dead Degreeof Fresh Wt. Fresh Wt. B/A x 100
dead leaf yellowish dead leaf seedling discolera- of Top of Root
(0-5)  (0-5) (0-5) (%) tion(0-5) (2) (&) (%)
1. Tongil 3.8 4.1 4 26 3 10.3 2.9 28
2. Suweon # 258 2.5 4.8 3 32 3 11.6 2.3 20
3. Josaengtongil 2.2 4.2 3 0 4 8.9 2.4 27
4. IR747 1.3 3.8 4 33 5 3.1 1.2 38
5. Jinheung 0.1 2.2 2 0 3 7.6 1.6 21
6. Akibare 0.2 1.9 1 0 3 6.9 2.0 28
7. Shimokita 0.2 2.1 1 0 2 7.8 1.7 22
8. Chulwon #1 0.0 1.7 1 0 2 8.7 2.5 29
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Fig.1. Varietal differences of sterility effected by low temperature treatments at the reduction
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Fig. 2. Varietal differences of sterility effected by low temperature treatment at the heading

stage of rice plant.
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Table 4. Varietal difference of delayed heading date
effected by low temperature treatment (18°C-
12°C:day-night) at the reduction division
stage of rice plant.

Heading date (Delay of headmg

days)
Variety

Natural 5 days 7days

condition treatment treatment
1. Tongil 8.17 8.21(4) 8.24(7)
2. Suweon #258 8.25 8.27(2) 9. 4(10)
3. Josaengtongil 8. 1 8. 5(4) 8. 7(8)
4. IR747 8.12 8.17(5) 8.19(7)
5. Jinheung 8.18 8.21(3) 8.24(6)
6. Akibare 8.24 8.30(6) 8.31(7)
7. Shimokita 8. 8 8.13(5) 8.15(7)
8. Chulwon#1 8.13 8.18(5) 8.20(7)
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Table 5. The differences of injury reaction under

the low temperature treatment at each growth
stage of rice plants.

Reduc- Head-
Rooting tion  ing

Germi- Seedl-

Variety 2;22“ ;lfge stage d;:;sgign stage
1. Tongil L L M L H.M
2. Suweon #258 L L M H.M L
3. Josaengtongil M M M M H.M
4. IR747 L L L L L
5. Jinheung M H.M M H.M M
6. Akibare M H.M M M M
7. Shimokita M H M.L H.M L
8. Chulwon#1 M.L H M L M

¥Remarks: L :Low M:Medium H:High.
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Summary

The present experiment was conducted to get some

important informations for developing cold tolerance
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rice variety, used 8 varieties which are the close

crossing and the remote crossing in order to clarify

how is being the differences of low temperature injur 3.

yin same variety and the varietal difference at each

growth stage, and to establish the effective testing
method for low temperature injury in rice plant.
The results obtained are summarized as follows.

1. Varietal differences of germination were not found
at 17°C, but low temperature, 14°C and 11°C,
showed great difference among the varieties. In the 4,
Japonica type, Jinheung was good germination
and germinating speed but Chulwon# 1 was poor
germination. In the Indicax Japonica crossed
varieties, Yushin and Tongil were the lowest but
Suweon # 251 was the highest germination per-
centage and germination coefficient under the 5.
low temperature condition.

2. At the seedling stage, Japonica X Japonica crossed
varieties were tolerated at low temperature, but
Indica X Japonica were not. The injury of low
temperature were changed according to the seed-
ling growth. Rooting activity under low tempera-

ture condition was the highest in Tongil and
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Suweon # 258 which is Indica x Japonica crossed
and short height seedling.

Low tempertaure treatment, 18°C-12°C(day/nig-
ht), at the reduction division stage was delayed
heading date. Most of the Japonica varieties
showed low percentage of sterility under low tem-
perature condition, but Chulwon#1 gave high
sterility than Tongil and Josaengtongil which is
Indica X Japonica crossed variety.

At the heading stage treatment gave different
figure in sterility compare with reduction division
stage treatment with low temperature, 18°C-20°C.
It is showed that Suweon#258 and Shimokita
was the highest and Chulwon#1 was the lowest
percentage of sterility.

The varietal differences of low temperature injury
were significant in the rice plant. It was cleared
that low temperature injury at the each growth
stage in same variety was not horizontal, This
is the most important fact to look for the gene
sourses and testing method for the wide meaning

of cold tolerance variety of rice.



