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Response of Rice Varieties to Cold Water Irrigation

Jong Doo Yea*

ABSTRACT : This study was conducted to know how low temperature response of rice vari-
eties is available for breeding lines adapted to cold weather. Some agronomic characters related
to cold tolerance were evaluated for 188 varieties including three varietal types of Japonica,
Tongil, and Indica.

Cold tolerance of Japonica and Indica type varieties varied in leaf discoloration, heading delay,
reduction of culm length, panicle number, spikelet number, panicle exsertion, spikelet fertility,
and phenotypic acceptability at maturity, while Tongil type varieties were susceptible in most
agronomic characters. In leaf discoloration, most Japonica type varieties were highly tolerant,
while Indica type varieties showed various responses from tolerant to susceptibility. Not signif-
icant difference among three varietal types was observed on reduction of panicle number and
spikelet number due to low temperature.
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Table 1. Evaluation system of agronomic characters for cold tolerance in rice plant

Agronomic characters

Evaluation system

Leaf discoloration(1-9)

Heading delay(days)

Culm length reduction(%)
Panicle length reduction(%)
Panicle number reduction(%)

Panicle exsertion(1-9)

Spikelet number reduction(%)
Spikelet fertility (%)
Phenotypic acceptability (1-9)

1:dark green, 3:light green,
5:yellowish, 7:brown, 9:dead

natural plot-cold plot

[ (natural plot-cold plot)/natural] X100
[ (natural plot-cold plot)/natural] x 100
[ (natural plot-cold plot)/natural] x 100

1:above 5cm, 3:1~5cm, 5:0cm
7:-1~-5cm, 9:less than -5cm

[ (natural plot-cold plot)/natural] x 100
(filled spikelet/total spikelet) x 100

1:excellent, 3:good, 5:medium,
7:poor, 9:very poor
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Table 2. Distribution for number of varieties in leaf discoloration among Japonica type, Tongil type,

and Indica type varieties

Degree of leaf discoloration(1-9)

Type Total
1 2 3 4 5 6 7 8 9

Japonica 54 17 6 - - - - - - 77

Tongil - 1 2 1 12 3 14 2 - 35

Indica 19 - 5 1 32 - 19 - - 76

Table 3. Distribution for number in varieties of heading delay among Japonica type, Tongil type,

and Indica type varieties

Heading delay(days)

Type Total
0-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45
Japonica 4 14 19 25 11 4 - - - 77
Tongil - - 4 5 12 8 6 - - 35
Indica 14 25 13 3 10 7 2 1 1 76
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Table 4. Distribution for number of varieties in culm length reduction among Japonica type, Tongil

type, and Indica type varieties

Culm length reduction(%)

Type Total
0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90
Japonica 1 - 7 17 32 15 5 - - 77
Tongil - - - 2 3 1 22 7 - 35
Indica - 1 10 25 17 16 7 - - 76

Table 5. Distribution for number of varieties in panicle number reduction among Japonica type,

Tongil type, and Indica type varieties

Panicle number reduction(%)

Type -60 -30 -20 -10 1 11 21 31 41 51 Total
/ / / / / / / / /
-51 -21 -11 0 10 20 30 40 50 60
Japonica - 1 5 7 19 10 18 13 3 1 77
Tongil - 3 4 5 8 7 6 - - 35
Indica 1 1 5 5 8 15 22 10 8 1 76
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Table 6. Distribution for number of varieties in spikelet number reduction among Japonica type,

Tongil type, and Indica type varieties

Spikelet number reduction(%)

Type -20 -10 1 11 21 31 41 51 61 Total
/ / / / / / / / /
-11 0 10 20 30 40 50 60 70
Japonica 2 1 8 16 15 22 12 1 - 77
Tongil - - 1 4 12 16 2 - - 35
Indica 1 - 8 19 17 19 7 4 - 76

— 207 -



o}

olatel MHEE FEIEE A SUFAN
7 EFstg e, ddstga AEUAFANM =
E5 1534 9537HA st SRS HE
BT RV o)ate] e MM S o
A3 BESD DHI HEC) gz sy, &
SHe ol 2k 9 Bfo] REagAdd 23 &
A7 A2, 5B AAY FFAAM EFsio
3 Busgrh HAR §F/ES i tREY
SA A olate] 2EEE 3% HEE IS
I Uk

7) KnoolAMel e

E 82 dubx o= v ffkel 15EE 7HA e
258 17C A= wAkOodA ZAEFY &
HES ZAE Aot AXYFHdA s oA
3 AR FF(NLW) o2 HE 76% AAE=
E2E5(Uu) 7k Y e, 10% o8t RiES
VA Rl 1770 FF, 41-70%< Zo] 344 &
2L 71% o4 Aol 47 FF IRt olet

2 Ade AR AME FAEAS BLE
EFL g5 Rigol A3te=d 10% o8k A

o] 2370 FFIUL, 71% U A= 1 EF

Table 7. Distribution for number of varieties in
panicle exsertion among Japonica type
Tongil type and Indica type varieties

Degree of panicle exsertion(1-9)
Type Total
1 3 5 7 9

Japonica 8 20 30 18 1 77
Tongil - - 3 13 19 35
Indica 3 12 30 27 4 76
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Table 8. Distribution for number of varieties in spikelet fertility at inlet among Japonica type,

Tongil type and Indica type varieties

Spikelet fertility (%)

Type Total
0-10 11-20 21-30 31-40 41-50 51-60  61-70 71-80  81-90

Japonica 17 4 9 9 10 12 4 - 77

Tongil 23 1 4 3 - - 1 - 35

Indica 15 9 5 7 6 13 7 8 76
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Table 9. Distribution for number of varieties in spikelet fertility at outlet among Japonica type,

Tongil type, and Indica type varieties

Spikelet fertility (%)

Type Total
0-10 11-20  21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100

Japonica - 1 3 1 4 7 13 21 23 4 77

Tongil 2 - 1 8 5 6 7 2 - 35

Indica 2 5 3 4 6 7 12 18 12 7 76
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Table 10. Distribution for number of varieties in phenotypic acceptability among Japonica type, Tongil

type, and Indica type varieties

Degree of phenotypic acceptability(1-9)

Type Total
1 2 3 4 5 6 7 8 9

Japonica 7 6 13 7 10 15 11 3 5 77

Tongil - - 3 - 4 3 8 3 14 35

Indica 10 20 8 8 8 2 5 1 14 76

Table 11, Mean values and reduction ratio of some agronomic characters related to cold tolerance among
Japonica type, Tongil type, and Indica type varieties

Type X-1 X-2 X-3 X-4 X-5 X-6 X-7 X-8 X-9
Japonica 14 156 445 17.9 31.0 5.1 36.1 712 438
Tongil 5.6 239 66.3 13.2 29.0 8.4 14.3 543 73
ndica 41 137 443 20.6 27.3 59 41.5 63.8 4.3

X-1: Leaf discoloration(1-9) X
X-3: Culm length reduction(%) X
X-5: Spikelet number reduction(%) X-6:
X-7: Spikelet fertility (% Inlet) X
X-9: PA(Phenotypic acceptability,1-9)
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-2 Heading delay(days)

-4: Panicle number reduction(%)
6: Panicle exsertion(1-9)

-8: Spikelet fertility { %,0utlet)
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