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Effective Screening Condition for Low-
Temperature Germinability of Rice

Jong Re Kang*, Sang Jong Lim?* Soon Chul Kim* and Mi Suk Ko*

ABSTRACT : This study was carried out to determine the desirable screeing condition for
low-temperature germinability of rice seeds. The germination test was performed with fifty rice

varieties from three countries, mainly including the recent Korean rice cultivars.

The analyzed result of germination test under three temperature conditions(13¢, 16, 25C)
pointed out that 11 days after seeding at 13°C was the most efficient testing condition for
low-temperature germinability in terms of mean and variation in germination rate,

Highly significant correlations were observed between germination rates of 11 days after seed-

ing at 13C and germination coefficients, average days of germination at 13C for 20 days.
Low-temperature germinability were highly positively associated with days to heading or
amylose content, but negatively correlated with grain width,

Key words : Rice, Low-temperature germinability, Screening condition, Seed.
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Table 1. Analysis of variance for the germinability of rice seeds in three temperature regimes

Average days germination

Germination coefficient

It

em DF Mean MS CV(%) Mean MS CV(%)
Variety(C) 49 7.8 5.296* 3.7 20.92 72.703** 7.6
Treatment (T) 2 2,409 8.7 - 28,189* 4.7
CxT 98 1.250* 3.9 - 15.866** 7.1
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Table 2. Mean germination rate and variation under the different temperature conditions

13 treatment

D. G* 7 8 9 0 11 12 13 14 15 16 17 18 19 20
Germination Mean(%) 2.1 81 189 31.4 43.8 54.9 64.5 70.4 77.3 81.0 84.2 86.5 88.6 90.1
rate Range 20 48 62 84 92 89 8 77 72 66 60 57 54 40
Variance 20 131 351 635 748 736 654 577 446 386 333 288 239 212
16C treatment 25C treatment
D. G* 4 5 6 7 8 D. G* 1 2 3
Germination Mean(%) 3.9 32.3 61.7 81.1 89.4 Germination Mean(%) 4.8 57.9 92.0

rate Range 34 74 78 64 52 rate
60 514 501 280 153

Variance

Range 30 68 44

Variance 36 339 126

D. G* : Days from germination treatment.

Table 3. Correlation coefficient between germination rate at 13C for 1ldays and the average
days of germination and gerrrnnatlon coefficient of rice seeds investigated at different

temperature regimes

Average days of germination

Germination coefficient

Treatment

13¢C 16¢C 25T 13T 16¢C 25T
13 11 days -0.980%* -0.857= -0.694* 0.928* 0.846* 0.707**
germination rate
Average 13t 0.896™ 0.692* -0.920™ -0.866™ -0.700™
days of 16C 0.836™ -0.867 -0.968™ -0.826™
germination 25°¢C -0.778" -0.830™ -0.931™
Germination 13¢ 0.884™ 0.775"™
coefficient 16 0.894**
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Table 4. Classification of varieties based on germination rate at 13¢ for 11days after treatment

Classification Number of Name of variety
varieties

Very low 17 Hwaseongbyeo, Chucheongbyeo, Sangjubyeo, Hitomebore, Koshihikari,

(0~30%) Suweon 392, S 201, Joryeongbyeo, Nato, Calpear], Jinbubyeo, S 301,
Sinseonchalbyeo, Sangnambatbyeo, Singeumobyeo, Geumobyeo,
Hwacheongbyeo,

Low 15 Jinmibyeo, Gyehwabyeo, Agidagomachi, Ilpumbyeo, Seoanbyeo,

(31~50%) Hwayeongbyeo, Yeongnambyeo, Yumahikari Milyang 122, Milyang 123,
Suweon 387, Iri 406, 1ri 407, Calrose 76, M 201,

Intermediate 7 Mangeumbyeo, Sasanishiki, Kinuhikari, Nihonbare,

(51~70%) Gancheogbyeo, Lemont, Milyang 125,

High 11 Dongjinbyeo, Seohaebyeo, Tamjinbyeo, Anjungbyeo, Hwanambyeo,

(71~100%)

Milyang 117, M 401, Iri 404, Daecyabyeo, Newbonnet, Tebonnet,

Table 5. Correlation coefficient between the germination rate at low temperature and some

grain characters of rice
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heading content spreading  length width thickness length /width
13T L1 days 0.549%  0.365" 0.036 0.148  —0314"  —0.143 0.239
germination rate
Average 13c  —0.566™ —0.357* 0.085 —0.190 0.366* 0.177 ~0.280
days of 16c —0.663* —0.447* 0.100 —0.165 0.454* 0.287* —(.332*
germination 25C —0.660™ —0.475" 0.015 —0.064 0.432* 0.282* ~0.247
Germination 13¢C 0.628= 0.426* 0.025 0.091 -0.317* —0.098 0.206
coefficient 16C 0.682* 0.450* —0.099 0.193 —0.497* —0.350* 0.367**

25C 0.666* 0.435** —0.043 0.130 —0.466™ —0.351* 0.301*
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