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ABSTRACT : This study was carried out to construct
cold-tolerance characteristics. The RILs were developed
from progenies of a cross between cold-susceptible Tongil-
type rice variety, Milyang23 and cold-tolerant Japonica
rice variety, Stejaree45 by single seed descent methods.
The 175 RILs (Fg) were evaluated for cold tolerance traits
by field screening under cold-water irrigation. Frequency
distribution of RILs in leaf discoloration, heading delay,
culm length reduction and number of spikelets reduction
displayed nearly normal distributions with transgressive
segregations to either side of parents, while the spikelet
fertility reduction and panicle exsertion at low-tempera-
ture showed the more or less skewed continuous distribu-
tion toward the susceptible parent. Higher heritabilities
over 60% were observed in leaf discoloration, spikelet fer-
tility reduction, panicle exsertion, while relatively lower
heritabilities less than 40% were observed in culm length
reduction, number of spikelets reduction and grain yield
reduction. Some cold-tolerance RILs were selected effec-
tively by cold water irrigation, which are expected to be
good materials in breeding program for cold tolerance.

Keywords: rice, RIL(Recombinant Inbred Line), cold toler-
ance, leaf discoloration, spikelet sterility, heading delay
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Table 1. Variation of cold tolerance characteristics in RILs population and their parents, Milyang23 and Stejaree45

Parents RILs
Characters Milyang23 Stejareeds
+ R
(M£SD) (M+£SD) M=SD ange
Leaf discoloration(1-9) 8112 25405 52+16 1.5~8.0
Heading delay(days) 234+2.1 15.1+33 19.0+4.0 6.5~34 0
Culm length reduction(%o) 42.7+9.0 287*6.9 314+6.7 17 2~53.1
Panicle exsertion(1-9) 7.9+0.8 23+1.0 54+15 54~15
Spikelet fertility reduction(%) 86.3+14.4 36.1+6.7 6.6+ 188 23.4~99.6
No of spikelet reduction(®0) 59.8+15.1 2394116 384+102 8.0~66.5
Gramn yield reduction(%) 90.5+5.1 46.1+15.2 797132 31.5~98.6
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Fig. 1. Frequence distribution of the leaf discoloration, heading delay, culm length reduction, panicle exsertion, spikelet fertility reduction,
no. of spikelet reduction and grain yield reduction of 175 RILs and their parents, Milyang23 (P,) and Stejaree45 (P,).
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Table 2. Selection of RILs for multiple cold tolerance characters.

Characters Corresponding lmes

12, 14, 17, 31, 32, 36, 47, 50, 53, 54, 55, 63, 66, 71,

83, 88, 92, 94, 95, 99, 102, 103, 105, 106, 109, 110,

111, 112, 113, 114, 118, 120, 126, 129, 131, 132,

134, 135, 136, 137, 140, 141, 143, 146, 147, 148,

150, 153, 157, 159, 161, 163, 164, 169, 174, 175 =

(56) 32%

11, 19, 33, 43, 45, 51, 57, 58, 59, 62, 64, 65, 76, 79,

290,91, 119, 121, 122, 127, 139, 160, 162, 165, 173 =
(25) 14.3%

3 10, 56, 108, 123 = (4) 2.3%

4 100 = (1) 0.6%

‘1, 2, 3, 4 : Number of cold tolerance characters
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Table 3. Correlation coefficients among the cold tolerance characters in the RILs and their parents, Milyang23 and Stejaree43.

Characters €)) 2) 3) ()] %) (6)
LD(1) -
HD(Q2) -0122 -
CLR(3) 0.069 0.233%** -
PE®4) -0.055 0.413%* 0.29%* -
SFR(5) -0135 0.328** 0 381%* 0462%* -
NSF(6) -0.02 0.019 -0.156* 0.05 0.057 -
GYR(7) -0.035 0.421%* 0.352%* 0.458%* 0.857** 0.081

* *¥* : Significant at 5%, 1% levels, respectively

LD : Leaf discoloration, HD : Heading delay, CLR : Culm length reduction, PE

NSR : No. of spikelets reduction, GYR * Grain yteld reduction

Panicle exsertion, SFR : Spikelet fertility reduction,
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Table 4. Herttability estimates of cold tolerance characters in the
RILs dertved form a cross between Milyang23 and

Stejareed5
Characters Heritability(h’B)
Leaf discoloration 69.3
Heading delay 524
Culm length reduction 6.1
Spikelet fertility reduction 65.2
No. of Spikelets reduction 342
Panicie exsertion 64.4
Grain yield reduction 267
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