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2008~2012 75

148 kg N ha-1

6,929 kg ha-1 206 kg N ha-1 7,258 kg ha-1

28.2% (58 kg N ha-1) 4.5% (329 kg ha-1)

90% 

(6,000~7,000 kg ha-1) 130 kg N ha-1 140 kg N ha-1
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( , 2010)

( , 1980)

( , 

1980)

100~210 kg ha-1 (Su, 

1972) (1983)

 

L LC>LS>S ( , 1984)

( )

(Su, 1972) (2003)

N 30 kg ha-1 11~23.4% (1984)

0.5~7.8% 15.2%

( , 
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1988)

(1989)

(CL/CL) 0.95 mm/day L/CL 1.54 mm/day (L/L)

8.48 mm/day

( , 1976) 1965~1974

(Su, 1975) (2003)

 

pH

( , 

1981) (2005)

33.2% pH 5.0

pH

( , 

1962)

? ?  

 

2008~2012

75



合理化施肥輔導成果研討會論文專集

114

(2005)

( 1) 2011

(TSg) (CCe)( , 

1976) ( , 1981) 2

20 3 m × 10 m = 30 

m2 71 11

0 90 150 210 270 kg N ha-1

30 kg P2O5 ha-1 30 kg K2O ha-1 (2005)

25% 15 10 20%

30 20

40% 60% ( , 2005)  

1  

Treatment Application rate 
N 0 0 kg N ha-1 
N 90 90 kg N ha-1 
N 150 150 kg N ha-1 
N 210 210 kg N ha-1 
N 270 270 kg N ha-1 

 

2  

Soil series 
pH EC OM Bray-1 Exchangeable cation 
1:1 1:1  P K Ca Mg 

Soil H2O dS m-1 g kg-1  mg kg-1 
TSg1 5.42 0.51 29 64 98 618 113 
CCe 6.09 0.23 20 49 60 794 106 

1 TSg: ShangfengShu Series. CCe: Chentsoliao Series. 
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( )

(EC ) 0.19~0.34 dS m-1 ( 3) pH

0.06~0.14 0.1~0.7 g kg-1 13~26 mg 

kg-1 2~14 mg kg-1 44~77 mg kg-1

210 270 kg N ha-1 pH

0.21~0.25 0.02~0.05 dS m-1 9~10 mg kg-1

7~8 mg kg-1

(pH )

(1985)

 

3  

Treatment1 pH EC OM Bray-1 Exchangeable Cation 
Nitrogen 

(kg N ha-1) 
1 1 1 1  P K Ca Mg 

Soil:H2O dS m-1 g kg-1  mg kg-1 

1st 
 
crop 

N0 4.61a2 1.34b 33a 118a 177a 910a 109a 
N90 4.54a 1.68a 33a 112a 164a 955a 107a 
N150 4.55a 1.53ab 32a 111a 151a 987a 109a 
N210 4.49a 1.57ab 33a 117a 161a 973a 107a 
N270 4.47a 1.54ab 33a 123a 155a 954a 95a 

2nd 
 
crop 

N0 6.15a 0.22b 19a 60a 59a 1,027a 131a 
N90 6.20a 0.22b 20a 61a 54a 1,023a 127a 
N150 6.04a 0.25ab 19a 69a 49a 1,019a 128a 
N210 5.94a 0.27a 20a 65a 49a 1,022a 124a 
N270 5.90a 0.24ab 19a 62a 50a 1,029a 123a 

1 The same as table 1. 
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2 Within columns, data followed by the same letter are not significantly different, using 
Duncan’s Multiple Range Test (P 0.05). 

 

( 4) 40

270 kg N ha-1 210 kg N ha-1

150 kg N ha-1 90 kg N ha-1 (110 ) 40

( ) 30 270 kg 

N ha-1 30 (1980)

(1998) 120 kg N 

ha-1 60 kg N ha-1 10%

 

4  

Treatment1 N01 N90 N150 N210 N270

1st 
 
crop 

40 DAT2 
Plant height (cm) 65c3 70b 72ab 74a 75a 
Tiller (number) 25c 30bc 34ab 33b 38a 

Maturity stage 
Plant height (cm) 98c 98c 110b 109b 114a 
Panicle number 21c 22b 23b 25ab 27a 

Effective tiller (%)  84 75 69 76 70 

2nd 
 
crop 

30 DAT2 
Plant height (cm) 57b 63a 66a 66a 66a 
Tiller (number) 15d 19c 21b 22ab 26a 

Maturity stage 
Plant height (cm) 82c 90b 94a 96a 96a 
Panicle number 14d 17c 21b 22b 25a 

Effective tiller (%)  93 94 98 100 96 
1 The same as Table 1. 
2 30 DAT: 30 days after transplanting, 40 DAT: 40 days after transplanting. 
3 Within rows, data followed by the same letter are not significantly different, using Duncan’s 

Multiple Range Test (P  0.05). 
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4 ( / 40 )

(72%) (84%)

40 0 kg N ha-1 25

7.5~11.6

97% 93%

90% (1985)

 

( 4) 40 270 kg N ha-1

210 kg N ha-1 150 kg N ha-1 90 kg N ha-1 (0 

kg N ha-1) 270 kg N ha-1 210 kg N ha-1 150 

kg N ha-1 90 kg N ha-1 0 kg N ha-1

(108 cm) 10 cm

( ) 210 kg N ha-1 270 kg N ha-1

 

 

2008~2012 75

( 1) ( 2) 148 kg N 

ha-1 6,929 kg ha-1 206 kg N ha-1

7,258 kg ha-1 28.2% (58 kg N ha-1)

4.5% (329 kg ha-1) 90% 133~148 kg N 



合理化施肥輔導成果研討會論文專集

118

ha-1 6,900 kg ha-1 185~200 kg N ha-1 7,200 

kg ha-1 300 kg ha-1 (28.2%)

4.5% 140 kg N ha-1

200 kg N ha-1  

 

1  

148

206

55

86

59

107

N P K

6,929

7,258

Y
ie

ld
  (

kg
 h

a-1
)
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2

5
90 kg N ha-1 150 kg N ha-1 210 kg N ha-1

270 kg N ha-1

90 150 kg N ha-1

90 150 kg N ha-1 7,267 kg ha-1 N0 10%
71 90~150 kg 

5

Treatment1 N0 N90 N150 N210 N270 
1st
crop

Grain yield (kg ha-1) 6,599b3 7,333a 7,200a 7,308a 6,566b 
Index (%)2 100 111 109 111 100 

2nd
crop

Grain yield (kg ha-1) 5,305d 6,686c 7,208b 7,583a 7,672a 
Index (%) 100 126 136 143 145 

1 The same as Table 1. 
2 Index = (yield of each treatment/yield of No) × 100.
3 Within rows, data followed by the same letter are not significantly different, using Duncan’s 

Multiple Range Test (P  0.05). 

y =-13655+278.2x -0.943x2

r = 0.2966  max=148

y =-7435+142.6x-0.346x2

r = 0.5924*  max=206

4,000

5,000

6,000

7,000

8,000

100 150 200 250 300

Y
ie

ld
 (k

g 
ha

-1
)

Nitrogen (kg N ha-1)
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3

(7,342 kg ha-1) 132 kg N ha-1

90% 125~139 kg N ha-1 (1976)

120~140 kg N ha-1

130 kg N ha-1 200 kg N ha-1

y = 6,097+0.010694x-0.000039x2

r = 0.6377**    max=132

5,000

6,000

7,000

8,000

0 60 120 180 240 300
Nitrogen (kg N ha-1)

Y
ie

ld
 (k

g 
ha

-1
)
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6 ( ) 210 kg 

N ha-1 270 kg N ha-1 ( ) 150 kg N ha-1 90 kg N ha-1

0 kg N ha-1

(1998) Nagato et al., (1972)

(1970)

(Miami et al., 1973)  

90 kg N ha-1 150 kg N ha-1 210 kg 

N ha-1 270 kg N ha-1 ( )

 

6  

Treatment1 N P K Ca Mg Cu Mn Zn Fe 
Nitrogen (kg N ha-1)  g kg-1   mg kg-1 

1st 
 
crop 

N01 9.5d2 2.8a 2.7a 2.6a 1.3a 3.0c 18a 31a 16a
N90 11.0c 2.6a 2.5ab 2.9a 1.3a 3.8ab 17a 30a 16a
N150 12.3b 2.7a 2.5ab 2.8a 1.3a 3.5b 16a 29a 15a
N210 12.6ab 2.5a 2.4b 3.0a 1.3a 4.0a 16a 30a 16a
N270 13.5a 2.5a 2.4b 2.2a 1.2a 4.0a 16a 31a 16a

2nd 
 
crop 

N0 6.9b 0.8a 0.6a 2.1ab 0.7a 4.5a 4a 15a 12a
N90 7.5b 0.8a 0.6a 1.8b 0.6a 4.0a 4a 14a 12a
N150 8.8ab 0.8a 0.6a 3.1a 0.7a 4.5a 5a 13a 12a
N210 10.0a 0.9a 0.7a 1.1b 0.5a 4.5a 6a 13a 13a
N270 10.6a 0.8a 0.6a 2.0b 0.7a 5.0a 7a 13a 12a

1 The same as Table 1. 
2 Within columns, data followed by the same letter are not significantly different, using 

Duncan’s Multiple Range Test (P  0.05). 
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( 4) 6

 

 

4  

 

250 kg N ha-1 0 kg N ha-1

( 7)  

 

 

 

 

 

 

y =0.9431+ 0.0012x
r = 0.8498** 
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7  

Treatment1 

Nitrogen (kg N ha-1) 
N P K Ca Mg Cu Mn Zn Fe 

 g kg-1  mg kg-1 

1st 
 
crop 

N0 1.02d2 0.23c 1.72b 0.41a 0.15c 5.0c 92a 30a 156b 
N90 1.27c 0.26bc 1.77ab 0.32a 0.17b 5.8bc 117a 33a 185ab 
N150 1.43c 0.26bc 1.78ab 0.31a 0.17b 6.0abc 103a 30a 171b 
N200 1.67b 0.28b 1.87a 0.37a 0.17b 6.8ab 97a 31a 208ab 
N250 1.90a 0.30a 1.85a 0.36a 0.19a 7.0a 84a 32a 269a 

2nd 
 
crop 

N0 0.97d 0.23c 1.63a 0.38a 0.17b 5.0a 60a 26b 148bc 
N90 1.13cd 0.26bc 1.73a 0.36a 0.17b 3.5a 35a 26b 126c 
N150 1.29bc 0.27b 1.71a 0.39a 0.19a 4.0a 38a 27ab 164abc
N200 1.49b 0.29ab 1.83a 0.39a 0.20a 4.3a 42a 29a 197ab 
N250 1.83a 0.31a 1.80a 0.38a 0.19a 4.3a 41a 30a 201a 

1 The same as Table 1. 
2 Within columns, data followed by the same letter are not significantly different, using 

Duncan’s Multiple Range Test (P  0.05). 

 

28.2% (58 kg N ha-1)

4.5% (329 kg ha-1)

90%

130~140 kg N ha-1
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