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Studies on the Improvement of Rice Cultivation in the Ill-drained Paddy Field

II, The Effect of the Various Agronomic Characteristies on the Fertilization and

Planting Density under Different Drainage Control Part.

S. P. Noh

Jeonbuk provincial office of Rural development. Iri, Korea

ABSTRACT

Drainage furnished air to provide favorable soil
environment forfice growth at the late stage. A hea-
vier fertilizer application and a denser plant density
increase. Yield and yield component element by root
activities and various substence productive element

under sub-drainage.
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Table 1. Comparison of yield component element under different drainage control part.

Plant density

< Treatment] N-applied
Drainage -
m\\ 10 | 15 | 20 [ 25 | 30 | e | s | 100 | 120

No. of panicle(hill) Sub 13.7 13. 3 13. 8
Non 13.0 13.2 13. 5

14.2 14.3 16.7 14.1 12.6 11.5
14.6 13.9 16.1 12.2 12.4 11.6

Effective tiller ratio | Sub 74 72 74 76 70 78 73 69 70
(%) Non 65 68 67 67 65 69 67 63 67
Spikelets per panicle | Sub 96 94 103 103 101 106 103 97 92
Non 91 107 107 109 100 105 108 100 99

Ripenig ratio (%) Sub 66 69.5 67.8 67.3 64.5 68.8 66.0 65.8 66.9
Non 60 61.5 60.0 57.8 55. 5 60.2 56. 8 59.0 60.0

1000 grain weight Sub 24.5 23.4 24.4 24. 5! 24.2 23.8 24.4 24.4 24.2
() Non 23.8 23.0 23. 8 24.0 23.8 23.2 23.9 23.8 23.7




Table 2. Variations of physical and chemical element of soil under year

PH P:0s

Si0,

(1:5) | (ppm) | (ppm)

oM Lime

request

(me/100g)

(%) quantity

(kg/cal)

Ca'Mg

K

H

CEC

Sub’ Nonl Sub’ Non! Sub’ Non

Sub|

Non Sub’ Non

Subl Non, Sub’ Non

Sub, Non Sub, Non

Sub ' Non

23 | top soil 5.4/ 5.1 831

sub-soil] 5. 8: 5.5 63

18] 60| 57
051 89 75

2.7
2.5

2.7| 151] 235
2.9} 141] 215

3.8
3.5

4.1
4.3

0.9
1.2

1.9(0.190.282. 71
2.1)0. 210. 192. 85

2. 97
2.42

7.57/ 8.78
8.58 8.74

74 | toP soil] 5.5| 5.5 106
sub-soil| 5.6 5.4 85

72 26 23
57| 46| 45

2.4
2.5

2.4 81 102
2.0 124} 102

4.3
4.5

4.9
4.4

2.7
2.4

2. 4{0. 26|O‘ 1214. 99
18|0. 2610. 1714.31

4. 59
4. 55

12. 25/11. 76
12.1410.71

top soil| 5.8( 5.5 98
sub-soil] 5.9 5.6/ 61

75

59 60/ 90
31 65 79

2.4
1.5

1.8 176| 124
1.4/ 124) 59

5.0
5.6

4.3
5.8

2.8
2.8

1.7|0. 24/0. 21}1. 70
4.70.22/0. 19{1. 76

|

1. 9810
1. 66{10

.19; 8.64
. 33{11.55

76 | toP soil 5.3 6.1] 77
sub-soil| 5.1} 6.4] 19

84 33 16
38 19 48

2.9
1.9

3.8 59 59
1.8/ 59 59

3.9
5.2

4.4
4.9

1.9
3.7

[

2,010, 15)0. 14[2. 20'2. 20

|
3.2,

0.12(0.11/0.222. 20

8. 15{ 8.74
9.2410.41

77 | top soil| 5.8 6.4| 59
sub-soil| 5.6{ 566/ 31

64 27| 49
34 33 20

1.4
1.7

2.1 59 59
1.7 591 59

3.0
3.0

4.6
3.5

3.0
2.3

2.93.35(0.38] 2.2
3. 1;0. 31(0. 2912. 64

T
'
|

0.44
2.42

95 8.32

8.25 9.31

M | top soil] 5.8 5.7 85
sub-soil| 5.8] 5.7 52

79 41
51 50

47
53

2.2
2.0

2.6 105| 116
2.0, 101] 99

4.0
4.0

4.5
4.6

2.3

2.2/0.840.23)2.76

2.5

3.0[0. 22IO. 19

2. 36

2. 36)
2. 65

9.33] 9.25
9.7 11.44

Table 3. Soil analysis on the main growth period

N Item
Drainage
\\‘(1 .

Survey period .

PH

5)

P,0s | Si0,

oM

EX (me/100g)

CEC

Ca| Mg| K

Before experiment

Sub
Non

5.8
5.6

59 27
31 33

0.4
1.7

59
59

3.0
3.0

3.0 3.35
2.3 0.31

2.81
2.64

8.21
8.25

Maxium tillering stage

Sub
Non

5.9
5.7

46 23
32 33

1.6
1.5

59
59

3.6
4.7

2.5 0.37
3.3 0.48

2.20
1.32

8.67
8.80

Heading stage

Sub
Non

6.8
6.7

16] 118
26 38

2.7
0.5

59
59

4.2
3.6

4.3 0.16
3.5 0.2

0.22
0.44

8.88
7.74

After experiment

Sub
Non

6.6
6.5

25 146
66/ 164

1.0
2.5

59
59

7.4
7.6

2.7 0.44
2.3 0.42

1.91
1.61

12.42
7.96

Table 4. Chemical

properties of irrigated

Item
Survey period

PH

P;0s

Si0;

Ca

Mg

K0

10 DAT transplanting
Maxium tillering stage
Reproductive growth stage
Heading date

7.0
6.8
6.9
7.0

o o ©o O

5.9
5.2
5.4

5.4

3.4
2.8
2.5
2.7

0.28
0.12
0.19
0.20
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Table 5. Variations of the various characteristics of rice plant under different drainage control part

N N-applied
\ Plant density 20 25 ] 30
Item\m 80 100 120 80 100 1 120 | 80 100 120
LWR (%) Sub 26.2] 312 3200 30.20 319 329 309 322 345
Non 25.6/ 26.1 27.20 28.2l 29.3] 29.6 29.5| 30.0] 30.0
Chlorophyll content| Sub 5.4 59 50 59 55 52 65 62 60
(mg/grFw) Non 5.5 5.3 5.2 6.0 5.8 5.5 6.5 6.3 6.3
Carbohydrate distri-| Sub 0.35\ 0.32 0.31 0.39] 0.36 0.32] 0.40, 0.36] 0.34
bution per grain(%)| Non 0.3 0.29 0.27 0.3 0.3 0.26 0.31 0.30 0.29
Subseance Sub 3d.2l 330 3220 3592 34.0 3392 358 3.2 330
accumulation Non 25.3  24.4] 24.0| 26.20 256 254 260 25.4 252
LAI Sub 6.2 6.3 6.2 6.1 6.5 7.1 6.8 6.9 7.7
Non 6.0 6.2 6.0 6.2 6.5 6.9 6.7 6.7 6.9
Ripening degree Sub 17,1 16,9 16.7] 17.0/ 16.5  16.5, 16.9 16.4] 16.3
Non 5.2  15.00 151 154 151 14.9 151 14.7 143
Content of N (%) | Stb 2.81 2.71 2.7 2.92] 2.89 2.7 294 2,90 2.80
Non 2.620 2.5 2.46) 2.8 2.75 2.7 2.8 2.8 271
NAR Sub 0.971 o0.98) 102 o0.97 103 1.18 1.0 1.13 1.26
(g/100m?/week) | Non 0.93 0.97 1.00 1.04 1.12 1.13 0.81 1.02 1.06
CGR Sub 7.260  7.971 807 7.34 7.87 818 7.58 7.8| 830
(g/m?/Field) Non 7,05\ 7.471 7.8 7.19] 7.85| 817 7.62] 7.83 8.4
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Table 6. Comparison of Dry weight of roots and oxidation activities of root by @-Na
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N _ N-applied
Wsity e 20 25 - 30 - -
\ Drai- 80 100 120 80 100 120 80 100 120
Item  ™——_ nage

Dry weight of root| Sub 178 216 260 185 224 263 187 230 273
(g/hill) Non 174 215 257 180 224 262 184 227 265

Oxidation activities] Sub 40 35 31 43 40 35 46 40 36

of root Non 31 29 28 34 31 28 35 32 30




Table 7. Comparison of N-applied and plant density under different drainage contral part

T Treatment N-applied (kg/10a) ’ Plant density

Drainage ) 0 | 15 | 20 | 2 | 30 | e [ 80 | 100[ 120
Sub-drainage 463 | 559 |591(588)|647(615)[592(610)| 549 |557(576)]599(610)l606(626)
Non-drainage 459 | 544 |560(530)[571(589)|496(582)| 498 |524(562)[537(577)[566(602)

( ) present year

1104

100
% 100t _
K=l
o 526
2 (ke/10¢

non-drainage Sub-drainage

Fig. 1. Comparison of yield under different drainage
control part
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Fig. 2. Correlation between LWR and yield
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Summary

1. According to increase N-applied and plant den-
sity on the different drainage control part increased
No. of panicle and spikelets per panicle and Sub-
drainage was higher spikelets per panicle and less
No. of panicle as compared with non-drainage con-
trol.

2. Sub-drainage was higher ripening ratio, ri-
pening degree and LWR than non-drainage and to
inerease N-applied and plant density showed high
per field.

3. Root activities tested by a-Na oxidation method
showed higher on sub-drainage all of treatment in
heading date and heavier N-applied and plant den-

sity increased. But non-drainage increased partiwally



30kg/10a of nitrogen and 80 hill/3. 3m2

4. Sub-drainage, as compared with non-drainage
by means of 32mm of vertical draining aday after
the maxium tillering caused leaching of nutrient in
rice growth at the fast stage, but rice growth at
the late stage was very qavor, therefore sub-drainage
showed higher units accumulation of assimilation

nutrient, leaf area index and so on and a accumula-

tion of assimilation and leaf arear index increased
on a heavier fertilijer application and by means of
to increase plant density were low but per unit m?
was high.

5. Sub-drainage treatment yielded 8% higher than
that of non-drainage and to increased N-applied and

plant density on the different drainage control part
yielded eact other.



