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Rice Growth and Yield at Different Cultural Methods
under No-tillage Condition
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Gun Ho Park* and Seon Yong Lee*

ABSTRACT : This study was conducted to investigate the response of growth and yield of rice
under five different cultural methods, machine transplanting(MTNT), puddled drill seeding
(PDSNT), drill seeding on soil surface(DSNT), broadcasting on soil surface(BSNT) under
no-tillage paddy condition and conventional machine transplanting(MTT) in Jeonbuk series(silty
loam soil) from 1993 to 1995.

Soil hardness was higher in no-tillage soil and increased with highly difference between
tillaged and no-tillage soil with deeper soil depth. Bulk density was heavier in no-tillage soil and
porosity was higher in tilled soil than that of the control. The rate of effective tiller was higher
in MTT, following MTNT, PDSNT, DSNT and BSNT, Weed occurrence was more serious in
no-tillage soil, than that of tillaged soil. The rate of lower internode length was lower in DSNT
and BSNT and was similar with MTT in PDSNT and MTNT.

Height of center gravity in terms of lodging tolerance was lower in direct seeding than in ma-
chine transplanting. Depth of buried culm was shorter in no-tillage soil, especially in DSNT and
BSNT. Total amount of root was higher in MTT, following MTNT, PDSNT, BSNT and BSNT
and the distribution rate of root in shallower soil layer was higher in no-tillage soil, especially in
BSNT and DSNT. Field lodging occured highly in BSNT, following DSNA, PDSNT and MTNT
with high lodging scale in DSNT and BSNT, Panicle number per unit land square meter was the
highest in MTT and the least in BSNT. Ripened grain ratio was low in BSNT and DSNT due to
heavy lodging. Yield of milled rice was 93% in PDSNT, 87% in DSNT, 81% in BSNT and 96% in
MTNT, compared with 534kg /10a in MTT.

Key words : Oryza sativa, Cultural method, No-tillage, Lodging.
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Fig. 1. Soil hardness before seeding or tran-
splanting based on SR-type cone pen-
etrate resistance tester.
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Table 1. Physical characteristics of the soil after experiment

L Soil Three phase (%) Porosity Bulk density
Division
depth(cm) Solid Liquid Gaseous (%) (g/cm?)

No-tillage 0~5 47.9 44.3 7.9 52.1 1.27

5~10 49.5 42.0 8.5 50.5 1.31

10~15 57.1 39.1 3.8 42.9 1.51

15~20 60.3 38.6 1.2 39.7 1.60

Tillage 0~5 41.5 41.5 17.3 58.5 1.10

5~10 4.1 43.7 12.2 55.9 1.17

10~15 46.3 44.6 9.1 53.7 1.23

15~20 56.7 41.0 2.3 43.3 1.50
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Table 2. Plant growth of rice as affected by different cultural methods

Division Cultural Seedling Missing hill Effective tiller Heading
method stand per m? (%) (%) date
No-tillage Transplanting - 4.5 62 Aug. 21
Puddled driil 113 - 60 Aug. 24
seeding '
Drill seeding 119 - 57 Aug, 25
on soil surface
Broadcasting 133 - 54 Aug. 25
on soil surface
Tillage Transplanting - 3.0 68 Aug. 20

Table 3. Amount of weeds as affected by tillage methods

Annual weeds{(D.W, g /m?)

Perennial weeds(D, W, g /m?)

Division

A. japonica E. crusgalli A. aequalis B. tripartita L. japonica E. ruroguwai S. hotarui
No-tillage 14.2¢ 1.1 10.5 0.2 2.5 0.2 0.2
Tillage 0.1 1.4 0.1 0.3 0.1 0.6 0.4

4 : Collected date at 35 days after transplanted

— 423 —



Root distribution rate
0 10 20 30 40 50 60 70 80

9 :
0? MTNT P

Soil depth(cm)

0 40 80 120 160
Dry weight of root(g /m?)

Fig. 2. Changes root dry weight and root dis-
tribution rate as affected by different
cultural methods. MTNT:no-tillage
machine transplanting, PDSNT :notill-
age puddled drill seeding, DSNT:no-
tillage drill seeding on soil surface,
BSNT:no-tillage broadcasting on soil
surface, MTT :machine transplanting,
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Fig. 3. Distribution of internode length as af-
fected by different cultural methods.
4 :The initials correspond to those of Fig. 2.
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Table 4. Plant characteristics associated with lodging of rice as affected by different cultural

methods at 10 days after heading

Cultural Plant ! Fresh Ratio of® Breaking Depth of® Lodging Field”
Division height weight center strength buried culm index lodging
method . .
(cm) (g /tiller) gravity (%) (g) (cm) (0-9)
No-tillage Transplanting 105 10.6 47.8 708 2.6 156 3
Puddled drill 104 10.3 46.4 698 2.6 152 3
seeding
Drill seeding 102 10.9 45.8 677 0.7 164 5
on soil surface
Broadcasting 101 10.5 45,2 710 0.6 150 7
on soil surface
Tillage Transplanting 105 11.8 46.7 818 3.1 151 1

J Plant height = Culm length + Panicle length

Height of center gravity

4 Ratio of gravity center(%) =

X100

Culm length + Panicle length

“0bserved 30 days after heading
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Table 5. Grain yield and yield components as affected by different cultural methods

o | Panicle Spikelets Ripened 1,000 grains Yield Yield
Division Cultura number number grain weight (kg /10a) index
method per m? per m? (%) (g)
(%1,000)
No-tillage Transplanting 362 28.8 91 24.0 514ab 96
Puddled drill 370 28.6 39 23.5 496bc 93
seeding
Drill seeding 350 27.5 86 23.4 465cd 87
on soil surface
Broadcasting 325 25.6 86 23.6 432d 81
on soil surface
Tillage Transplanting 378 29.6 92 23.9 534a 100

4 : Means followed by the same letter are not significantly different at the 5% level by DMRT
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