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Inheritance of Days to Heading, Spikelet Number and
Fertility under Cold Water Treatment in Rice

Jong Doo Yea

ABSTRACT : This study was conducted to know how cold tolerance of rice is inherited. Several
crosses were made between cold tolerant and susceptible varieties, and their progenies were
evaluated for days to heading, spikelet number per panicle and spikelet fertility under both cold
water and natural conditions. In Fiand F:generations, earlier heading, more number of spikelet
per panicle and higher spikelet fertility under the cold condition were dominance, and less de-
lay or reduction in heading days and spikelets per panicle by cold treatment were
overdominance or partial dominance, while less reduction in spikelet fertility by cold-water ir-
rigation was complete dominance. Heritability in most characters by cold treatment was high
and there was less difference of heritabilities in heading days and spikelets per panicle be-
tween cold treatment and natural conditions, while there was much difference of heritability
in spikelet fertility between two conditions. Heterosis in spikelet fertility was considerably
high, while those in heading days and spikelets per panicle were relatively low. Heterosfs in
remote crosses was especially larger under the cold-water treatment condition compare with
that under natural condition.
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Table 1. Mean values of days to heading of parents and their F, and F, under cold and natural

conditions

Days to heading

Parents and Cold Natural Reduction

cross combination condition(A) condition(B) (A—B)

SR10988 / Saetbyeol Pi(P) 122.3(133.5) 117.1(116.2) 5.2(17.3)
Fi(Fy) 120.4(125.0) 111.4(117.2) 9.0( 7.8)

Table 2. Variance(V), standard deviation(S) and heritability (A2,) of heading days in parents,

F, and F, under two different conditions

Parent and Cold condition Natural condition

cross combination Vv S h2B AV S k2B
SR10988(1) 5.217 2.284 2.310 1.520
Saetbyeol(2) 4.227 2.056 1.243 1.115

Fi(1 x 2) 4.469 2.114 1.909 1.382

Fy(1 x 2) 24.573 4.957 81.1 13.733 3.706 86.7
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Table 3. Heterosis(H) and heterobeltiosis(Hb) in heading days under two different conditions

Cold condition

Natural condition

Cross F F, F, F,
combination H Hb H Hb H Hb H Hb
SR10983 / Saetbyeol 5.9 16 2.3 2.2 45 41 0.1 1.0

H: [(F-MP) / MP] x 100
MP = (P,+ Py) /2

Hb : [(F-HP) / HP] x 100
HP : high parents

Table 4. Mean values in spikelet number of parents and their F; and F, under cold and natural

conditions

Parents and

Spikelet number Reduction

cross combination

Cold condition

ratio (%)

Natural condition

Pungsan /Namyeong Pi(Py) 110.7(81.3) 126.8(90.2) 12.7(9.9)
Fi(F2) 118.4(106.2) 132.3(122.3) 10.5(13.2)
SR10988 /Saetbyeol P1(Py) 113.1(65.6) 127.4(100.4) 11.2(34.7)
Fi(F3) 113.4(103.0) 132.1(115.8) 14.2(11.1)
Zyahtsan /Saetbyeol P1(Py) 108.6(65.6) 116.5(100.4) 6.8(34.7)
Fi(Fy) 107.6(99.1) 122.5(109.3) 12.2(9.3)
Cheonma /Odaebyeo P1(Py) 108.0(94.2) 124.4(98.8) 13.2(4.7)
Fi(Fy) 114.7(110.9) 125.1(117.0) 8.3(5.2)
Odaebyeo /Cheonma Py(P,) 94.2(108.0) 98.8(124.4) 4.7(13.2)
Fi(F,) 111.5(108.7) 125.5(116.3) 11.2(6.5)




Table 5. Variance(V), standard deviation(S) and heritability (42%;) of spikelet number in
parents, F, and F; under two different conditions

Parents & Cold condition Natural condition
Crosses AV S h% VvV S h2g
Pungsan (1) 43.943 6.629 61.509 7.843

Namyeong (2) 49,343 7.024 63.243 7.953

SR10988 (3) 51.750 7.194 68.496 8.276

Saetbyeol (4) 50.296 7.092 53.350 7.304

Zyahtsan (5) 43.049 6.561 65.550 8.096

Cheonma (6) 31.380 5.602 89.180 9.444

Odaebyeo (7) 37.489 6.123 76.603 8.752

Fi (1 x 2) 47.843 6.917 80.017 8.945

Fi(3 x 4) 69.643 8.345 52.209 7.226

Fi(5x 4) 65.393 8.087 55.043 7.419

Fi(6 X 7) 36.180 6.015 49.563 7.040

Fi (7 X 6) 39.076 6.251 49,350 7.025

Fo(1 X 2) 594.665 24.386 92.1 876.524 29.606 92.2
F,(3 X 4) 533.413 23.096 89.3 635.027 25.199 90.8
F,(5 x 4) 682.119 26.117 92.2 883.881 29.730 93.4
F2(6 X 7) 642.201 25.342 9.5 564.268 23.754 87.3
Fo(7 X 6) 490.708 22.152 92.7 458.562 21.414 84.4

Table 6. Heterosis(H) and heterobeltiosis(Hb)

in spikelet number under two different

conditions
Cold condition Natural condition

Cross F F, F F>
Combination H Hb H Hb H Hb H Hb
Pungsan /Namyeong 23.3 7.0 10.6 —4.1 21.9 4.3 12.7 —=3.5
SR10988 / Saetbyeol 26.8 0.3 15.2 —8.9 16.0 4.0 1.7 —8.8
Zyahtsan /Saetbyeol 23.5 -0.9 13.8 —8.7 12.9 5.2 0.7 -~6.2
Cheonma /Qdaebyeo 13,5 6.2 9.7 2.7 12.1 0.6 4.8 —=5.9
Odaebyeo /Cheonma 10.3 3.2 7.0 0.7 12.5 0.9 4.2 =6.5
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Table 7. Mean values of spikelet fertility in parents and their F, and F, under cold and natural

conditions

Spikelet fertility (%)

Parents and Reduction
cross combination Cold Natural (B—-A)
) condition(A) condition(B)
Pungsan /Namyeong Py(P,) 45.2( 0.7) 82.8(83.0) 37.6(82.3)
Fi(F2) 33.3(38.2) 84.0(84.7) 50.7(46.5)
Namyang /Baegam Pi(Py) 57.1(12.7) 84.5(83.8) 27.4(71.1)
Fi(Fy) 62.8(48.8) 89.5(50.6) 26.7(41.8)
SR10988 /Saetbyeol P.(P,) 50.5( 0.1) 84.0(79.3) 33.5(79.2)
F1(F2) 50.5(41.5) 84.5(85.5) 34.0(44.0)
Milyang88 /HR7377 Py(P,) 52.6( 1.9) 89.8(79.3) 37.2(77.4)
Fy(F2) 47.4(43.3) 90.9(87.8) 43.5(44.5)
Zyahtsan /Saetbyeol Py(P,) 79.3( 0.1) 92.2(79.3) 12.9(79.2)
Fi(Fy) 74.3(65.7) 94.1(85.8) 19.8(20.1)
Sangpung /Cheonma Pi(Py) 75.5(31.1) 87.3(83.4) 11.8(52.3)
Fi(F2) 75.2(70.9) 85.1(88.2) 9.9(17.3)
SR10619 /Milyang83 Pi(Py) 48.0( 7.2) 85.1(79.6) 37.1(72.4)
Fi(Fy) 52.8(30.0) 90.5(78.6) 37.7(48.6)
Milyang83 /SR10619 P,(Py) 7.2(48.0) 79.6(85.1) 72.4(37.1)
Fi(Fy) 21.2(13.9) 84.9(72.7) 63.7(58.8)
Cheonma /Odaebyeo Pi(Py) 31.1(68.7) 83.4(89.2) 52.3(20.5)
Fi(F2) 72.4(63.5) 91.5(91.7) 19.1(28.2)
Odaebyeo /Cheonma Pi(P;) 68.7(31.1) 89.2(83.4) 20.5(52.3)
Fi(F2) 75.3(68.2) 92.3(92.0) 17.0(23.8)
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Table 8. Variance(V), standard deviation(S) and heritability(h%;) of spikelet fertility in
parents, F|, and F, under two different conditions

Parents & Cold condition Natural condition
crosses v S B2y v S h?p
Pungsan (1) 24.950 4.995 13.720 3.704
Namyeong (2) 1.276 1.130 26.897 5.186
Namyang (3) 39.737 6.304 22.430 4.736
Baegam (4) 16.696 4.086 33.896 5.822
SR10988 (5) 20.096 4.482 32,700 5.718
Saetbyeol (6) .037 192 26.670 5.164
Milyang88 (7) 20.003 4.473 22.576 4,751
HR7377 (8) .643 .802 34.740 5.894
Zyahtsan (9) 22.880 4.783 17.843 4.224
SR10619 (10) 19.967 4.468 34.670 5.888
Milyang83 (11) 9.503 3.083 36.896 6.074
Sangpung (12) 23.849 4.884 24.103 4.909
Cheonma (13) 27.549 5.249 25.949 5.094
Odaebyeo (14) 24.497 4,949 26.913 5.188
Fi(1x2) 27.763 5.269 29.717 5.451
Fi1(3 x 4) 60.917 7.805 25.869 5.086
Fi (5 X 6) 31.849 5.644 20.790 4.560
Fi (7 x 8) 27.236 5.219 25.103 5.010
Fi1(9 % 6) 28.236 5.314 16.496 4.062
Fi (12 x 13) 20.209 4.495 22.729 4.768
Fy (10 x 11) 19.587 4.426 27.069 5.203
Fi (11 x 10) 19.727 4.441 43.229 6.575
F1 (13 x 14) 21.409 4.627 48.667 6.976
F1(14 x 13) 23.823 4,881 28.116 5.302
Fo(1 x 2) 525.286 22.919 96.6 90.001 9.487 74.0
F,(3 x 4) 577.563 24.032 93.2 42.417 6.513 35.4
F,(5 X 6) 373.594 19.329 95.4 75.243 8.674 64.5
F2 (7 X 8) 862.752 29.373 98.2 52.906 7.274 48.1
F;(9 % 6) 648.543 25.467 97.4 199.476 14.124 89.8
F, (12 x 13) 913.854 30.354 98.8 51.881 7.203 53.2
F, (10 x 11) 487.004 22.068 96.6 178.341 13.354 81.6
F; (11 x 10) 309.082 17.581 94.7 141.455 11.893 72.9
F,(13 x 14) 330.947 18.192 92.6 50.941 7.137 33.6
F, (14 x 13) 273.075 16.525 90.7 46.297 6.804 41.7
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Table 9. Heterosis(H)

and heterobeltiosis(Hb)

in spikelet fertility under two different

conditions
Cold condition Natural condition
Cross 1D F2 |3 F2
combination H Hb H Hb H Hb H Hb
Pungsan /Namyeong 44.8 —26.3 66.1 —15.5 1.3 1.2 2.2 2.1
Namyang /Baegam 79.9 10.0 39.8 —14.5 6.3 5.9 7.6 7.2
SR10988 / Saetbyeol 99.6 0 64.0 —17.8 34 0.6 4.6 1.8
Milyang88 /HR7377 73.6 —-9.9 58.6 —17.7 7.4 1.2 3.8 —2.2
Zyahtsan /Saetbyeol 87.2 —-6.3 65.5 —-17.2 9.7 2.1 0 —6.9
Sangpung /Cheonma 41.1 —0.4 33.0 —6.1 —0.4 ~2.5 3.3 1.0
SR10619 /Milyang83 91.3 10.0 8.7 —37.5 9.8 6.3 —4.6 —7.6
Milyang83 /SR10619 —23.2 —55.8 —49.6 —71.0 3.0 ~0.2 —11.8 ~14.6
Cheonma /Odaebyeo 45.1 54 27.3 —-7.6 6.0 2.6 6.3 2.8
Odaebyeo /Cheonma 50.9 9.6 36.7 -0.7 6.9 3.5 6.6 3.1
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