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SUMMARY

In this experiment, we expected yield increase depending on the control of ineffective
tiller, heightening of effective tillering ratio and continuous supply of nitrogen until
later growth stage of rice plant by deep layer split application. Treats were applied at
Tongil and Jinheung variety, clayey loam and sandy loam soil, and drained and non-drained
condition. Nitrogenous fertilizer application wab adopted as liquefied(50%) and lumped
(50% and 80%) fertilizer at 12cm depth of soil before 35 days of rice heading time
against the standard soil surface application. The results are summarized as follaw.

1. a. Jinheung showed great variant width of tiller numbers per rice plant growth stage,
and low effective tillering ratio at soil surface dressing. But in the case of deep layer
split application, the number of tiller increased normally, and effective tillering ratio
was high.

b. At Tongil, the width of increase and decrease range of effective tiller number
between soil surface dressing and deep layer split application was not so high as
Jinheung. Deep layer split application of 80% lumped fertilizer showed maximum
effective tillering ratio (83%~93%).

C. In the case of Jinheung, it was supposed that deep layer split application of 80%
lumped fertilizer was excessive nitrogen quantity.

d. Effective tillering ratio was higher than Tongil at Jinheung.

2. The number of grains per hill was increased by the deep layer split application, but

the ripening ratio was decreased inversely with the increase of total grain number.

3. Length of top leaves was elongated at Jinheung by deep layer split application. It

showed significant correlation between top leaves length and grain yield.

4. Deep layer split application incresed N content of harvested straw. Yield and N content

of straw showed possitive correlation.

5. The ratio of unhulled grain yield per straw weight was increased by deep layer

splication. This ratio was higher at Jinheung than Tongil.
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6. Grain yield was appeared in order of 80% lumped fertilizer >50% lumped fertilizer>- -

50% liquefied fertilizer>surface dressing by the deep layer split application. The yield.
increasing factors were the increasing of effective tillering ratio, number of panicles.

per hill and number of ripening grains per hill. ’
7. Grain yield was increased at Tongil in sandy loam soil and at Jinheung in clayey

loam soil by deep layer split application.

8. The grain yield was increased at drained conditions of clayey loam soil and non-

drained conditions of sandy loam soil. But in the case of 80% lumped fertilizer of deep

layer split application at the sandy loam soil, the yield was not increased at non-

drained conditions.

9. The effect of yield increase by deep layer split application comparing with the surface.

dressing was higher at Tongil than ginheung, in spite of low ripening ratio of Tongil

caused by low temperature at heading and harvesting time.
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Table 1. Chemical characteristics of soils

= Ex-ca(me| qpy
(%)| (ppm)| Ca ‘ Mg |(ppm)

Sandy loam | 6.7/ 1.2 104/ 3.3 1.9 141
Clayey loam | 6.6/ 2.6] 92/ 6.1 2.6/ 147
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Fig. 1. Number of tillers at various growth
stages.  ST: Surface Topdressing
LD: deep placement of liquid
BD : deep placement of ball fertilizer
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Fig. 2. Effect of deep placement of nitrogen
topdressing on the effective tiller ratio
ST : surface topdressing.
LD : deep placement of liquid,
BD :.deep placement of ball fertilizer
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Table 2. Effect of deep placement topdressing on plant height and.number of tiller
2—1. Tongil :

Treatment No. of tiller (hill) plant height(cm)
6/25 | /11 | 7/20 | 6/25 | 7 ’ 7/29
NPK 10.7] 388 533 288 3.8 69.8:
Control 50% LD 1.3 3.7 50.2 2.3 39.7  86.7
50% BD 11.8 41.3 50. 3 31. 7 39. 2 72.0°
80% BD 12.2 30.7 45.3 29.7, 38. 3\ 80. 0"
Loam Clayey
N PK 12.7 39. 2, 50.7 32.7 38.0 67.8
Drained 50% LD 1.3 3.2 L7 3L§ 380 742
50% BD 8.2 39.7 46.2 30. 3] 31.5 73.8.
80% BD 12. 8§ 38.3 48.0 32. 8 39.7 79.0:
N P K 7. 5] 25. 0 36. 7 27.7] 35. 7 60. 0-
Control 50% LD 9. 5] 30. 8] 41. 8| 29.3 38.0 71.2°
50% BD 10.3 26. 8| 41.0 29.2 35. 5 75.2:
80% BD 11. 0| 22. 8§ 41.8 29.8 36.2 80. 0
Loam Sandy
N P K 11.2 35.3 42.8 29.5 37.3 61.7"
Drained 509 LD 8.8 30.5 4520 2.5 37.0 688
50% BD 12.0 32.2 44.3 33.7 41.3 74. 8.
80% BD 12.2 22.5 43.3 33.0 37.5 81.8.
2—2 Jinheung
Treatment No. of tiller (hill) plnat height(cm) l 1 e?lag%h
6/25 ] 71 | 729 | 6/25 | 711 } 7/29 ] 8/19
N P K 14. 3 28.8 25.2| 46.7 65.0 80.8 38.9
Control 50% LD 1.2 22.2]  22.00 44.0{ 60.2 910 48.8.
50% BD 15.8 26.5 24.5 47.0| 62.5 91.3 51.9
80% BD 12. 5 19.7 30.0 43.2] 53.5 96.00 56.5.
Loam Clayey
NPK 12. 0 28.0 25.0] 42.5] 60.7] 81.0] 44.9
Drained. 509 LD 12.5| 22.5 22.0| 45.8 60.3 93.7 516
50% BD 12.2 23.3 21.3| 45.7| 61.3] 92.0/ 52.0°
80% BD 12. 8 19. 2 30.20 43.31 53.7 97.5 59.6.
N P K 13.2 29.7 23.00 45.3 59.8 80.7 40.9%
Control 50% LD 13.8 22,00 20.8 45.2 5.2 93.2] 5L.5.
50% BD 14. 7] 21. 0 19.0] 45.7] 55.7| 94.7| 57.2
80% BD 13.5 16.7 25.2/ 44.8] 53.5| 94.8 59.8.
Loam Sandy
NP K 12.0 28. 8 21.5( 45.0/ 58.8 79.5| 38.0
Drained 50% LD 1.5 20.3  21.0] 45.2 55.0 93.8 4s.8
50% BD 11.3 21.8 23.3] 43.7) 54.5 92.5{ 50.4
80% BD 13. 7 16.8 28.5{ 45.8| 52.7 98.2 56.3

LD : Deep placement of liquid
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Table 3. Ecflect of deep placement topdressing on yield and yield components-

3-1. Jinheung

Soil Yield components Yield (g/hill) Etf-lfsg l Rip- (S;‘«train

. e o oo | rvin| 56 [seaw| et i raho”
NPK 21.0] 75.34 21.2 85 490 100 40 73] 90.5 123
Control 50% LD | 20.5 75.8 22.7] 112 61| 125 44 92| 88.5 139
50% BD | 21.0| 76.3 23.8 104 64 131 45 79 84.4| 142
80% BD | 33.5 78.8 25.0 90 65 133 52 112} 57.9 125

Clayey loam
NPK 21.5; 79.5| 22.5 91 53 108 44 77 86.8 121
Drained 50% LD | 21.5! 77.4) 22.3 99 55, 112 43 96| 82.4) 128
50% BD | 22.0; 79.7| 24.3 105 66| 135 43 95 80.5 153
80% BD | 33.0; 79.1| 25.0 97 74, 151 54/ 109] 75.5/ 137
NPK 18.0] 77.0| 22.8 95 50 102 37 61 88.5 135
Control 50% LD | 20.5 78.4] 22.4 110 57, 116 40 93] 83.2| 143
50% BD | 24.0, 78.4) 24.2) 106 64) 131 42 88 79.1 152
80% BD | 34.0| 76.4| 25.5 90 96 155 51 741 76.6 149

Sandy loam
NPK 18.0f 77.3 22.2 91 49, 100 38 63 91.7 120
Drained 50% LD} 20.0, 77.9] 22.3] 106 55 112 44 99 84. Qj 125
50% BD | 20.5 77.8 23.9 102 57 116 39 94 80. 3‘ 146
80% BD | 30.00 81.0; 23.8 97 77 157 49 95| 78. 1] 157

LD : deep placement of liquid ~ BD : deep placement of ball fertrlizer
3-2. Tongil
Suil Treatment Yield components Yield (g/hill) Etffsg Ripen- grain
oi reatmen : in

B ongenset osi s | ) [seaw | et] sl | raio
NPK 34.5) 53.1 17.1 83 42 100 58 65/ 59.5 72
Control | 50% LD | 30.0[ 52.5 17.8) 95 47 112 50, 60 56.0 90
509 BD | 34.5 56.1| 18.6 86 54 129 52 69 52.1; 104
80% BD | 38.5 49.8/ 19.1 94 62 148 58 85 49.1 107

Clayey loam
. N PK 32.0/ 51.6/ 19.0 76 42, 100 54 63| 59.7 78
Drained | 50% LD | 32.00 541 17.6| 83 55 131 48 61 60.4 115
50% BD | 33.5 54.6| 18.7 82 60 143 52 73| 55.2 115
80% BD | 40.5 50.5 21.2 95 67, 160! 59 83 49.0] 114
NPK 28.0; 57.0| 17. 3‘ 91 50 119 48 76] 63.0) 104
Control 50% LD | 31.0; 54.7] 20.1 80 53 126 50 74| b57.8 106
50% BD | 33.5 57.0 18.8 93 60 143 50, 82 62.2 120
80% BD | 39.0, 56.6| 20.6 109i 73 174 55 93| 52.3 133

Sandy loam :

NPK | 24.5 529 18.00 88 41| 98 42 57 67.2] o8
Drained 50% LD | 27.5 58.0f 21.1 96 511 121 47 61j 66.3 109
50% BD | 29.0, 58.1 20.4; 110 58 138 56 66; 68.7 104
80% BD \ 38.0{ 59.5 20. 8[ 114 76/ 181 58 88 61.20 131
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Table 4. Effect of deep placement topdressing on nitrogen content in straw at harveat.

Tongil Jinheung
Treatment Hill Sandy loam Clayey loam Sandy loam Calyey loam
DrainedlControl Drained | Control | Drained | Control | Drained | Control
N(%) 0.70 0. 66 0.63] 0.75 0. 67 0.53 0.58 0.58
‘Surface topdressing uptake
(g hilD) 281 330|315  265) 328 265 307 284
N | os] o7g o067 o8] o6 o6y 061 060
'50% deep placement aptake
(o) 2011 s8] a6 315 330 35 336 366
!
5055 Bl fertiliser NG | o o o o 85\ 0.70 0. 731 0.63 0.6
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