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Varietal Differences on Growth Characteristics of
Direct-sown Rice under No-tillage Paddy Field

Kwang Pyo Hong*, Jang Yong Kim* Dong Ju Kang®,
Won Kyo Shin* and Zhin Ryong Choe™

ABSTRACT :In order to establish a labour-saved and environment friendly paddy rice system
in southern Korea, no-tillage paddy system was proposed and investigated from 1992 to 1993,

Basically this system includes a complete return of crop residules into the soil, and zero-till-

age. In an effort to minimize labour requirement in rice farming, several cultivars were directly

sown and grown under the system and the characteristics of the growth and yield potential of

the cultivars were compared with those grown in an ordinary paddy soil.

Joryeongbyeo, Dongjinbyeo, Daeyabyeo and Calose rices showed high level of seedling estab-
lishment in the no-tillage padddy system. However, the value was significantly lower than in
those of the cultivars direct-sown in an ordinary tillage paddy condition.

The rice direct-sown and grown under the no-tillage paddy system showed significantly

decreased number of tillers per square meter and plant height, but increased ripened grains.

The lodging-related characteristics of rice plant, such as band breaking weight, the length of

top 3rd—~4th internodes, the height of weight center, and lodging index, were observed positive

aspects in cultivars such as Hwasungbyeo, Hwayongbyeo, Joryeongbyeo, Calose and Calose 76

and being considered adaptable to direct-sown under the no-tillage paddy system.

Key words : No-tillage paddy, Seedling estabilishment, Lodging index, Yield potential.
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Table 1. Varietal differences in seedling es-
tablishment ratio of direct-sown
rices under the tillage and no-tillage
paddy conditions

Seedling establishment ratio

Cultivars - -
Tillage No-tillage
............... 2 -
Daeyabyeo 87.8+ 6.19 85.2+ 8.66
Donghaebyeo 79.6 £ 6.67 75.8+ 5.50
Dongjinbyeo 86.7+ 2.89 86.7+ 4.92
Hwaseongbyeo 97.0+ 1.37 78.2+ 3.07
Hwayungbyeo 91.0+ 4.69 70.0+ 6.38
Joryeongbyeo 96.3+ 2.03 87.1+ 3.06
Mankumbyeo 73.8+ 3.46 73.8+10.10
Nonganbyeo 89.0+ 5.64 76.8+ 2.90
Yongnambyeo 89.8+ 3.82 75.8+ 5.50
Calose 88.4+ 3.70 77.3+ 5.30
Calpearl 81.7+10.93 84.7+ 1.40
Calose 76 83.9x 9.43 8.6+ 7.67
mean 89.4 79.4

+ Mean =+ standard error.
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Table 2. Varietal differences in plant height and the number of tillers per square meter at veg-
etative growth stages of direct-sown rice seeds in the tillage and no-tillage cultural

practices
Tillage . Plant height No.of tillers per m?
Cultivars
system Jun, 19 Ju. 14 Aug. 13 Jun. 19 Jul. 14 Aug. 13
Tillage Daeyabyeo 18.3 52.3 85.6 146 519 336
Donghaebyeo 20.7 60.4 81.4 192 745 425
Dongjinbyeo 17.7 54.0 84.9 151 521 324
Hwaseongbyeo 19.8 53.7 79.0 181 526 372
Hwayungbyeo 18.7 53.8 78.1 144 618 362
Joryeongbyeo 20.1 50.4 72.4 120 638 418
Mankumbyeo 19.0 53.0 82.0 129 778 362
Nonganbyeo 17.3 46.9 77.9 142 642 376
Yongnambyeo 14.8 46.1 80.8 155 506 390
Calose 22.3 56.8 86.0 120 682 396
Calpearl 19.5 59.7 86.0 93 530 286
Calose 76 19.8 50.5 80.7 166 469 284
Mean 19.0 53.1 81.2 144.9 597.8 369.0
No-tillage Daeyabyeo 11.9 39.8 77.7 122 371 318
Donghaebyeo 11.3 41.3 78.4 112 357 321
Dongjinbyeo 11.8 42.4 79.5 150 483 297
Hwaseongbyeo 11.0 39.4 72.1 136 393 352
Hwayungbyeo 10.5 39.2 73.1 104 321 293
Joryeongbyeo 11.1 38.9 70.2 115 478 291
Mankumbyeo 11.7 38.3 74.1 105 286 273
Nonganbyeo 11.3 37.2 73.5 122 403 282
Yongnambyeo 11.3 37.6 72.0 125 351 314
Calose 12.8 40.0 75.3 114 364 258
Calpearl 10.5 44.1 81.3 95 241 213
Calose 76 12.7 39.1 74.6 116 385 284
Mean 11.5 39.8 75.2 118.0 369.4 291.3
LSD.05 Between tillage systems 2.3 3.3 5.2 NS 53.7 28.0
Between cultivars 2.1 3.1 3.6 22.3 55.9 38.8
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Table 3. Varietal differences in lodging-related agronomic characteristics of rice cultivars di-
rect-sown rices in the tillage and no-tillage cultural practices

Tillage . Culm Length of  Height Fr‘esh Banfi Index of
system Cultivars length 3rd and 4th of ngght bregkmg lodging
Internode center tiller weight
CCCITL rereereeeeee e g e
Tillage Daeyabyeo 71 21.5 32.3 11.2 806 91.6
Donghaebyeo 69 17.8 32.9 12.0 917 81.3
Dongjinbyeo 76 20.7 35.2 11.7 847 92.8
Hwaseongbyeo 74 19.7 33.9 12.5 789 104.4
Hwayungbyeo 73 18.3 33.3 14.2 773 124.2
Joryeongbyeo 71 18.6 35.4 13.8 856 110.6
Mankumbyeo 75 22.9 36.7 13.4 928 100.4
Nonganbyeo 68 15.6 34.7 17.5 803 133.2
Yongnambyeo 68 19.4 35.1 12.7 698 121.0
Calose 72 18.8 34.3 14.6 889 109.7
Calpearl 68 18.3 33.6 15.9 1,006 81.3
Calose 76 68 16.0 35.8 14.1 711 119.0
Mean 71.1 18.9 34.4 13.6 838.8 108.0
No-Tillage Daeyabyeo 68 21.8 34.7 11.7 661 120.9
Donghaebyeo 66 18.6 33.7 13.2 829 103.2
Dongjinbyeo 73 19.2 34.6 14.0 892 104.8
Hwaseongbyeo 66 19.5 33.3 12.6 881 95.8
Hwayungbyeo 66 16.7 31.4 12.5 922 86.4
Joryeongbyeo 64 18.8 31.3 10.9 831 85.8
Mankumbyeo 73 19.5 34.7 12.2 794 105.3
Nonganbyeo 64 16.0 35.4 16.1 1,028 100.1
Yongnambyeo 68 17.4 33.9 13.3 689 122.6
Calose 67 16.4 33.0 11.6 830 85.8
Calpearl 64 14.1 31.6 12.9 743 102.3
Calose 76 66 15.2 32.7 12.5 789 93.6
Mean 68.2 17.6 33.4 12.8 824.1 100.7
LSD.05 Tllage systems NS NS 1.02 NS NS NS
Cultivars 6.40 1.87 1.10 1.54 128.37 16.66

1 Index of lodging was calculated by multiplying culm length and fresh weight of one tiller, and divided by

band breaking weight.
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Table 4. Varietal differences in agronomic characteristics, yield components and yield of
direct-sown rices in tillage and no-tillage cultural practices

Tillage . Heading Panice  No-of  Noof  Ripened o ., Polished
Cultivars panicles spikelets  grain . rice
system date length ) weight ;
per m? per m? ratio yield
cm e (x1,000) % g kg /10a
Tillage Daeyabyeo Sep.4 18 321 26.6 62.1 21.0 382
Donghaebyeo Aug.30 18 415 34.7 82.0 19.7 446
Dongjinbyeo Sep.3 18 274 25.8 80.9 21.2 428
Hwaseongbyeo Aug.29 17 290 21.5 89.5 20.7 407
Hwayungbyeo Aug.29 18 361 32.6 82.0 21.6 458
Joryeongbyeo Aug.26 18 407 37.0 76.6 19.9 455
Mankumbyeo Sep.4 18 327 33.0 82.6 20.1 464
Nonganbyeo Sep.4 22 310 39.5 81.2 19.2 426
Yongnambyeo Sep.5 18 363 31.2 84.7 20.9 443
Calose Sep.4 20 376 35.7 81.4 19.6 380
Calpearl Aug.22 20 253 25.2 83.8 21.7 376
Calose 76 Sep.3 19 273 28.0 83.0 20.7 300
Mean 18.5 330.9 31.2 80.8 20.5 414
No-Tillage  Daeyabyeo Sep.4 17 237 20.0 82.0 20.3 338
Donghaebyeo Aug.30 18 299 28.0 86.8 19.3 437
Dongjinbyeo Sep.4 18 281 23.9 83.3 20.0 400
Hwaseongbyeo Aug.29 17 336 26.4 90.9 19.3 417
Hwayungbyeo Aug.30 19 262 23.4 87.4 19.7 422
Joryeongbyeo Aug.27 18 277 24.7 89.1 19.1 402
Mankumbyeo Sep.4 18 270 24.6 91.8 19.9 382
Nonganbyeo Sep.7 23 204 26.9 76.5 19.1 391
Yongnambyeo Sep.6 18 277 26.3 91.6 18.5 390
Calose Sep.4 19 240 22.6 88.6 19.1 382
Calpearl Aug.22 20 200 18.8 82.4 21.1 299
Calose 76 Sep.4 19 283 26.4 74.0 17.3 341
Mean 18.6 264.3 24.3 85.4 19.4 383
LSD. 05 Tillage system NS 44.39 5.02 3.2 0.6 24
Cultivar 0.62 36.25 3.22 3.0 0.4 22
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