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Studies on the Differences of the Rice Tillering System and
Yield Characteristics under the Different
Cultivation Methods in Southern Region of Korea***

[I. Variations of Heading and Yield Components under
Different Nursing Methods and Transplanting Time.

Yong Jae Kim*, Hae Ryong Shin**, and Gang Yeon Chang*

ABSTRACT : To study the effects of different nursing methods and transplanting on the growth
of rice plant(Oriza sativa L.) in southern region of Korea, Kumo—byeo, Palgong—byeo and
Dongjinbyeo were transplanted from April 20 to July 20 at an interval of 15 days with 8 days old
seedling (infant seedling) and 25 days old box-seedling for machine transplanting, and 45 days old
conventional seedling. Threshold transplanting date in southern region of Korea were June 26 for 8
days old seedling, July 1 for 25 days old seedling and July 11 for 45 days old seedling for
Kumo—byeo, and June 21, June 30, July 10 for Palgong—byeo, June 10, June 24, July 5 for
Dongjin—byeo, respectively.

Yield has no uniform tendency according to the transplanting date. However, vield were greater
in the order of 8 days old seedling >25 days old seedling) 45 days old seedling in Kumo —byeo and 25
days old seedling 28 days old seedling = 45 days old seedling in Palgong —byeo, 45 days old seed-
ling=25 days old seedling= 8 days old seedling in Dongjin—byeo. The optimum accumulated air
temperature during yield productive stage around heading (40 days from 10 days before heading to
30 days after heading) for high vyield were 1,003°C for 8 days old seedling, 1,014°C for 25 déys old
seedling and 1,027°C for 45 days old seedling in Kumo —byeo. And they were 1,018°C, 1,015°C, 1,086°
C in Palgong—byeo and 998°C, 984°C, 949°C in Dongjin—byeo, respectively. Earlier transplanting
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with 8 days old seedling showed higher ratio of broken rice and green kerneled rice in Kumo—byee,

and late transplanting after July 5 showed significant high rate of green kerneled rice.

Palgong —byeo and Dongjin—byeo also showed high rate of green kerneled rice at transplanting

after July 5.
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Table 1. Variations of heading date under the different nursing methods and transplanting dates.

transplanting nursing period of seedling(days)
Variety date 8 25 40

heading DH.* heading heading D.H.

Apr. 20 July 23 +2 July 21 - -
May 5 July 26 . +3 July 23 July 19 -4
May 20 Aug. 1 +2 July 31 July 25 -6
Kumo—byeo June 5 Aug. 10 +1 Aug. 9 Aug. 2 -7
June 20 Aug. 24 +3 Aug. 21 Aug. 6 -15
July 5 Sep. 4 0 Sep. ¢ Aug. 18 -11
July 20 Sep. 15 +5 Sep. 10 Sep. 3 -7

Apr. 20 Aug. 4 +2 Aug. 2 - -
May 5 Aug. 6 +2 Aug. 4 Aug. 1 -3
May 20 Aug. 9 +4 Aug. 5 Aug. 4 -1
Palgong —byeo June 5 Aug. 16 +2 Aug. 14 Aug. 9 -5
June 20 Aug. 24 +2 Aug. 22 Aug. 14 -6
July 5 Sep. 1 +3 Aug. 29 Aug. 24 -5
July 20 Sep. 13 +7 Sep. 6 Sep. 2 -4

Apr. 20 Aug. 14 +1 Aug. 13 - -
May 5 Aug. 14 +1 Aug. 13 Aug. 8 -5
May 20 Aug. 19 +2 Aug. 17 Aug. 15 - 2
Dongjin—byeo June 5 Aug. 23 +2 Aug. 21 Aug. 18 -3
June 20 Aug. 29 +2 Aug. 27 Aug. 23 -4
July 5 Sep. 8 +3 Sep. 5 Aug. 30 -6
July 20 Sep. 15 +6 Sep. 9 Sep. 5 -4

* D.H. : mean difference in heading date as compared with 25 days old seedling.
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APR. 20 MAY. 5 MAY. 20 JUN. 5 JUN..20 JUL.5 JUL 20

TRANSPLANTING DATES

[} O 8 days old seedling

Fig. 1.

& 25 days old seedling
45 days old seedling

Threshold heading dates and threshold transplanting dates under the different nursing

methods and transplanting dates in Kumo—byeo(A), Palgong —byeo(B) and Dongjin—byeo

(C).
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Table 2. Variations of yield components and yield under the different nursing methods and ﬂm:m,‘c_mszzm dates.

Kumo-byeo Palgong-byeo Dongjin-byeo
nursing| trans  |number of| number of |ripen| 1,000 Yield | Yield [number off number of |ripen! 1,000 Yield | Yield jnumber of| =,E:v9 of %mr 1,000 Fm_m Yield
period | planting | panicles |spikelets per|ratio| grain panicles |spikelets per|ratio | grain panicles |spikelets per|ratio| grain

(days) | date perm? |m(x1,000) | (%) weight(g)|(kg /10a)| Index | perm? |m2(x1,000) | (%) weight(g)|(kg /10a)| Index | perm? |m?(x1,000) | (%) [weight(g)|(kg /10a)| Index
. Apr. 20 346 30.2 7100 225 365 73 352 27.5 92.4| 246 488 106 289 23.7 89.5| 234 418 0
May 5§ 329 29.0 7941 230 384 ' 339 211 91.2| 247 489 106 322 2.9 94.0 . 24.6- 433 93

May 20 336 29.4 80.8 | 230 499 100 325 28.6 w2| 253 | 460 100 339 29.5 935 247 467 160

8 |Jue 5 294 24.4 90.7| 228 510 102 300 26.4 89.6) 25.2 463 101 302 27.1 9.1| 256 488 105
June 20 328 24.0 849 233 433 87 322 23.4 79.9| 256 433 94 340 26.5 879 253 463 9

July 5 292 21.3 67.3) 232 411 82 336 20.9 60.8 | 25.4 431 94 322 22.0 65.0| .1 442 95

July 20 288 20.4 58.2| 23.0 296 59 294 18.5 543| 255 235 51 289 17.6 58.0 | 245 298 64

Apr. 20 271 19.7 80.7 224 416 99 314 23.7 9.8 | 247 410 82 217 23.7 93.6 | 236 379 81

May 5 312 24.4 858 | 227 418 99 341 28.5 932 248 472 95 316 25.2 925 241 389 83

May 20 328 315 873 22.6 422 100 322 30.3 98| 25.2 499 100 309 26.3 9.1 255 467 100

25 [June 5 295 26.7 91.1| 230 457 108 |. 287 23.7 932 253 491 R 289 26.2 8.7] 254 507 109
June 20 322 27.3 8041 225 432 102 317 23.0 84.2] 250 432 87 304 2.1 91.1| 25.2 461 99

Juy 5 301 24.0 8150 236 38 gt 306 193 743 25.1 421 84 282 21.0 7941 255 431 92

July 20 273 19.1 67.2| 237 330 78 288 17.2 69.8} 255 321 64 259 184 614 240 mme 56

May 5 307 25.7 783 220 381 84 302 26.7 98| 252 408 89 281 22.5 9%.0| 242 402 83

May 20 298 24.7 90.1| 225 451 100 307 26.7 911 252 457 100 274 23.5 94.0( 243 482 100

June 5 268 23.0 89.0| 225 463 103 297 25.2 9.1 252 487 107 262 27.1 93.7| 254 528 110

45 | June 20 292 23.6 93.0| 226 443 98 295 24.8 89.8| 246 412 0 281 25.0 923 251 414 86
Juy 5 285 23.8 76.4| 23.0 n 82 297 20.5 91.5] 24.8 371 81 275 22.3 76.5| 24.9 415 | 8

Juy 20 27 20.9 65.3] 237 362 80 265 17.2 80.2| 249 363 79 261 18.3 65.2; 25.0 311 65
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Yield(Kg /10a)

(A) weeeeeveenes 2 45 days old seedling
00 b Y = —0.00048X2 + 0.9859X —51.437
R =0.4430
400
: 8 days old seedling
Y = —0.0042X? + 8.4239X —3739.42
300 b R = 0.7147%
: 25 days old seedling
= —0.0049X? 4 9.9350X —4695,82
l R= 0.711q’ . ,
sweesenneene 1 45 days old seedling
s L 0B Y = ~0.0017X* + 3.6920X —1544.218
R =0.5943
400 T .
8 days old seedling
Y = —0.0065X2 + 13.2313X —6254.24
300 R = 0.9370"
: 25 days old seedling
Y = —0.0121X? + 24.5924X —11987.8
; ‘ . R = 0.8069™ . \
© T : 45 days old seedling
500 b Y = —0.0026X? + 4.9114X —1864.325
R=10.3517
- : 25 days old seedling
400 _ T Y = —0.0109X? + 21.4578X —10097.9
{ R = 0.7808*
300 L : 8 days old seedling
= —0.0060X? + 11.9779X —5499.82
R = 0.8966™
N— j 1 1 e I L 1
800 S00 1000 1100 1200
temperature’C

Fig. 2. Relationship between accumulated air temperatgre during yield productive stage and yield
in Kumo—byeo(A), Palgong—byeo(B) and Dongjin—byeo(C).

EKES 9 Ao 29 oldd
HWELES B &5
M ojdRE 5¢¥ 2087 6¥ 20, EBBWES
2 2095 68 592 27 Ve, AL o)A
£ o=} 49 2097 59 592 Yehto
maulodl e FEHE fAge] 2% 59 20
SEEFDECREERTIS

kEEEHS BEA A HEYE BFH K
o2 21~25Colq B Kie RATHT S
3, &P L FRolA 3RES R3S kat

EH 4BV 225~24C (FEEBE 900~
960C) A & KBS B2ivy o, &%
Px el AlFE Ax 1,100C ANt HMH
EECA BEEKES BRI KT fEfidlA
1,060°c £30C Bxo BEx Aot HEsAh
A ERY RS vuE 2 oYR, 25UE, &
i =% SfEcl #AIgle] 950~1,086°C ol A
BREKES 28E Rog FXH o8 HE
o H£% Aot REHNEE ALWDESE
v EEY o8 MEEEV ERoY, BWA

—494 —



Table 3. Variations of yield components and yield under the different nursing methods and transplanting dates.

Kumo-byeo Palgong-byeo H Dongjin-byeo
nursing trans ﬂmo% Broken | Opaque Green Others | perfectly | Broken | Opaque Green Others | perfectly | Broken Opaque Green Others
period | planting filled (%) | grain(%) | Kerneled (%) filled (%) | grain{%) | Kerneled | (%) filled (%) grain(%) | kerneled (%)
(days) date grain(%) grain(%) grain(%) grain(%) grain{%) grain(g)
Apr. 20 90.1 3.9 13 14 33 83.7 37 0.9 2.7 4.0 9.6 3.2 L0 2.8 24
May 5 88.7 37 1.8 3.6 2.2 89.0 31 0.7 3.6 3.6 89.0 3.2 2.0 31 2.7
May 20 85.4 35 2.1 5.3 37 84.9 3.9 2.7 5.1 3.4 88.0 2.4 18 4.3 3.5
8 |June 5 86.1 2.9 16 6.7 2.7 83.5 3.3 1.8 7.8 3.6 88.7 2.7 15 5.2 19
June 20 83.1 3.6 14 9.6 2.3 82.2 33 2.5 76 4.4 83.0 3.4 2.1 9.0 2.5
July 5 65.7 38 1.7 25.4 34 75.8 4.0 2.8 13.6 3.7 70.4 39 30 20.7 2.0
July 20 31.9 6.7 2.4 55.6 34 66.8 4.8 33 21.8 3.4 54.1 41 2.7 3.6 35
Apr. 20 87.8 37 1.7 38 3.0 87.4 4.4 2.2 18 4.2 90.9 3.6 2.0 L3 2.2
May 5 87.6 2.5 2.0 4.7 32 88.4 4.1 2.7 L0 3.9 87.3 38 3.0 2.7 32
May 20 9.1 3.2 L1 34 2.2 86.3 31 34 4.2 3.0 89.3 2.9 2.0 2.9 2.9
2 |June 5 85.2 31 1.5 6.8 34 83.9 4.5 2.0 5.8 3.8 86.3 2.3 38 4.3 33
June 20 84.1 2.9 2.3 7.3 34 82.9 34 18 8.1 3.8 85.7 2.6 L7 7.2 2.8
Juy 5 69.4 44 L1 20.5 4.6 78.7 3.9 2.2 114 38 745 3.1 2.3 174 2.7
Juy 20 45.4 4.9 2.7 23 4.7 69.2 »..w 0.9 21.6 4.0 56.8 3.7 2.9 33.9 2.7
May 5 91.0 33 1.8 17 2.2 90.1 3.7 2.1 19 2.2 %.8 3.0 14 1.6 3.2
May 20 89.8 4.2 1.6 1.8 2.6 9.6 2.8 1.7 14 2.5 90.8 33 1.7 0.7 35
June 5 86.7 38 2.1 34 4.0 89.3 35 LL 2.8 33 88.6 2.6 2.9 3.3 2.6
40 |June 20 88.1 39 18 3.6 2.6 86.5 33 2.5 43 3.4 87.1 24 2.9 4.8 28
Juy 5 83.5 39 1.1 79 3.6 82.5 3.2 1.3 9.9 31 86.2 2.7 2.4 5.6 3.1
Juy 20 68.3 4.0 28 199 5.0 75.1 4.2 _ 15 183 3.9 UK 32 3.4 \_! 12.7 8.0

% This ratio was calculated by number.
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