[#& ez (Korean ], Crop Sci.) 40(4) : 473~480(1995)]

AKEREHOAM B S B ES BE

W E

Inheritance of Some Agronomic Characters Related to
Cold Tolerance under Cold Water Treatment in Rice

Jong Doo Yea

ABSTRACQCT : This study was conducted to know how cold tolerance of rice varieties is inher-
ited. Several crosses were made between cold tolerant varieties and susceptible varieties, and
their progenies were morphologically and physiologically evaluated each characters at cold water
and natural conditions. The segregation modes of leaf discoloration by cold treatment in F,
generations are agreed to simple inheritance ratio of R3 : S1 in four crosses among total seven
cross combinations. In F, and F, generations, tall one was dominance in culm and panicle
length and less reduction in culm and panicle length by cold treatment was overdominance or
partial dominance, while more number of panicles per plant was dominance and more increas-
ing of panicle numbers by cold water irrigation was overdominance. Heritability and heterosis
in most characters showed high values, and heterosis in remote crosses was especially larger
under the cold water treatment condition compare with that under natural condition,
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Table 1. Segregation of leaf discoloration in F, populations of seven rice crosses between toler-
ant and susceptible rice varieties

Observed freguency of plants

Expected segregation

Cross combination R S ratio X
Pungsan(R) /Saetbyeol (S) 429 121 3:1 2.640
Pungsan(R) /YR3583(S) 369 105 3:1 2.051
Milyang 83(S) /IR20654(R) 204 60 3:1 0.727
Palgong(R) /Milyang83(S) 184 58 3:1 0.137
Milyang 83(S) /Iri 371(R) 275 55 3:1 12.200*
Iri 371(R) /Milyang 83(S) 226 38 3:1 15.839*
IR20654(R) /Milyang 83(S) 220 44 3:1 9.778"

R : Tolerant, S : Susceptible

Table 2. Mean values of culm length(cm) in parents and their F, and F,

Parents and

Culm length (cm)

Culm reduction

cross combination Cold ] Natu.ra‘ll ratio(%)
condition condition

SR 10988 / Saetbyeol P (Py) 54.2(24.1) 64.5(43.1) 16.0(44.1)
Fi(Fy) 43.2(43.8) 62.0(61.2) 30.3(28.4)

Milyang 88 /HR 7377 P, (P,) 59.6(34.9) 69.3(51.9) 14.0(32.8)
Fi(Fy) 64.9(56.3) 72.3(68.4) 10.2(17.7)

Zyahtsan /Saetbyeol P1(Py) 86.3(24.1) 110.6(43.1) 22.0(44.1)
Fi(F,) 92.9(82.8) 108.7(102.7) 14.5(19.4)

Table 3. Variance(V), standard deviation(S) and heritabilities hZ% of culm length in parents, F,
and F, under cold and natural conditions

Parents & Cold condition Natural condition
crosses \Y S h% v S h?%
SR 10988 (1) 17.683 4.205 21.209 4.605

Saetbyeol (2) 8.537 2.922 13.149 3.626

Milyang 88 (3) 18.309 4.279 17.823 4,222

HR 7377 (4) 13.636 3.693 12.830 3.582

Zyahtsan (5) 16.870 4.107 19.980 4.470

F (1 x2) 28.203 5.311 16.387 4.048

F; (3 X 4) 24.270 4.926 20.943 4.576

F; (5 x 2) 15.847 3.981 23.500 4.848

F (1 x2) 58.514 7.650 69.0 24.862 4.986 32.0
F, (3 x 4) 152.133 12.334 87.7 57.522 7.584 70.1
F, (5 X 2) 287.276 16.949 95.2 636.452 25.228 97.0

Table 4. Heterosis(H) and heterobeltiosis(Hb) in culm length under two different conditions

Cold condition

Natural condition

Cross F, F F, F

combination H Hb H Hb H Hb H Hb
SR 10988 /Saetbyeol 10,2 —20.3 1.7  —19.2 15.2 -39 13.8 —5.1
Milyang 88 /HR 7377 36.6 8.9 19.0 0.5 19.3 4.3 12.9 1.3
Zyahtsan /Saetbyeol 68.3 7.6 50.0 4.1 41.4 -1.7 33.6 -7.1

H : [(F-MP) /MP]x100,
MP=(P;+P,) /2,

Hb : [{F—HP) /HP]x100
HP : high parent
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Table 5. Mean values of panicle length{cm) in parents and their F; and F,

Panicle length(cm)

Parents and Reduction
cross combination Cold ] Natu.r al ratio(%)
condition condition
SR 10988 /Saetbyeol P.(P,) 19.1(14.0) 21.2(18.5) 10.0(24.4)
Fi(F,) 17.9(18.6) 21.3(21.0) 16.0(11.4)
Milyang 88 /HR 7377 Py (P,) 18.4(16.0) 18.8(18.2) 2.1(12.1)
Fi(Fy) 19.2(17.4) 19.8(18.2) 3.0(4.4)
Zyahtsan /Saetbyeol Pi(P,) 21.5(14.0) 24.9(18.5) 13.7(24.3)
Fy(F,) 22.6(20.8) 24.4(22.8) 7.4(8.8)
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Table 6. Variance(V), standard deviation(S) and heritabilities h? of panicle length in parents,
F, and F, under cold and natural conditions

Parents & Cold condition Natural condition
crosses v S h?g Y S h%
SR 10988 (1) .927 .963 .449 .670

Saetbyeol (2) .809 .899 .350 592

Milyang 88 (3) .750 .866 .630 776

HR 7377 (4) .867 .931 .556 746

Zyahtsan (5) .629 .793 .609 .780

Fi (1 x2) .683 .827 1.209 1.100

Fi (3 x 4) .817 .904 .780 .883

F; (5 x 2) .527 .726 .550 742

F, (1 x 2) 3.627 1.905 77.8 2.335 1.528 71.3
F, (3 x 4) 3.673 1.917 77.9 1.905 1.380 66.1
Fy (5 x 2) 8.883 2.980 92.6 2.905 1.705 82.7

Table 7. Heterosis(H) and heterobeltiosis(Hb) in panicle length under two different conditions

Cold condition Natural condition
Cross. F, F, F F,
combination
H Hb H Hb H Hb H Hb
SR 10988 /Saetbyeol 7.8 —6.3 12.0 —2.6 7.0 0.1 0.1 -1.0
Milyang 88 /HR 7377 11.6 4.3 1.2 —5.4 6.5 5.3 —2.2 —3.2
Zyahtsan /Saetbyeol 27.0 4.9 16.9 -3.3 12.4 —2.0 5.1 —8.4

Table 8. Mean values of panicle numbers per plant in parents and their F, and F,

Panicle numbers per plant (cm)

Parents and ) Reduction
cross combination Cold Natural ratio(%)
condition condition

SR 10988 / Saetbyeol Py(Py) 12.4 (9.8) 9.2(10.7) —34.8 (8.4)
Fi(Fy) 14.3(11.3) 11.0 (8.7) —30.0(—30.0)
Milyang 88 /HR 7377 Pi(Py) 19.8(18.5) 13.2(15.1) —50.0(—22.5)
Fi(F,) 24.7(20.0) 15.4(14.2) —60.4(—40.8)
Zyahtsan /Saethyeol P1(P2) 16.0 (9.8) 13.0(10.7) -23.1 (8.4)
Fi(F3) 17.8(15.8) 12.7(10.9) ~40,2(—45.0)
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Table 9. Variance(V), standard deviation(S) and heritabilities h% of panicle numbers in pare-
nts, F; and F, under cold and natural conditions

Parent & Cold condition Natural condition
crosses \Y S h% A% S h%
SR 10988 (1) 1.000 1.000 1.477 1.215
Saetbyeol (2) 773 .879 .887 942
Milyang 88 (3) .500 707 .963 .981
HR 7377 (4) .829 911 1.245 1.117
Zyahtsan (5) 703 .838 .953 .976
F; (1 x 2) .607 779 .500 707
F, (3 x 4) 1.629 1.276 1.087 1.042
F, (5 x 2) .609 .780 .703 .838
F, (1 x 2) 7.573 2.752 89.5 6.170 2.484 84.5
F; (3 x 4) 15.211 3.900 93.5 9.943 3.153 88.9
F, (5 x 2) 10.865 3.296 93.6 7.009 2.647 87.9
Table 10. Heterosis(H) and heterobeltiosis(Hb) in panicle number under two different conditions
Cold condition Natural condition
Cross B F, F Fy

combination H Hb H Hb H Hb H Hb
SR 10988 /Saetbyeol 28.8 15.3 1.8 -89 10.0 2.8 —13.0 —18.7
Milyang 88 /HR 7377 28.6 24.7 4.0 1.0 8.5 2.0 0 - 6.0
Zyahtsan /Saetbyeol 38.0 11.3 22.5 —1.3 6.7 —-2.3 —8.4 —16.2
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