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Validation and Identification of Parameters of
Precision Nitrogen Application in Double-cropping Rice
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Abstract: According to the experiment results obtained based on the equation of Standford the parameters
of precision nitrogen application in double season rice in Nanchang area Jiangxi Province were obtained. In no
nitrogen fertilizer conditions the amounts of N requirement for production 100 kg grain in early and late rice
were 1.5 kg and 1.37 kg respectively the fundamental yields were 5 039.49 kg/hm® and 5 347.49 kg/hm’
respectively the fertilizer — N uptakies efficiency were 40% and 45% respectively. The parameters of nitro—
gen application and the field experimental results can be used to guide precision nitrogen application in double
season rice in Nanchang area Jiangxi Province.
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N i ( Standford)
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1
1.1
Standford : (kg/hm*) = ( - )/
o =( x 100 kg ) /100; = X
100 kg ) /100, 100 kg
N 100 kg o
2004—2008
1.2
1.2.1 2008 N
; 38.30 g/kg 2.223 glkg 159.44 mg/kg 43.77 mg/kg
102.76 mg/kg pH 5. 26; ; 41.50 g/kg 2.421 g/kg 159.75 mg/kg
69.02 mg/kg 116.67 mg/kg pH 5. 15, N 203 688
1.2.2 N 5 ( 1) 5 N
13.3 emx23.3 em  13.3 ecm x26.7 cm 3 2 ) o
7:3, 600 kg/hm’( ). 300 kg/hm’(
=7:3 ) 1d 7d o
15 m* 3
1
Tab.1 The treatments of different amount N — applied
Early rice Late rice
Amount Base Tillering Panicle Amount Base Tillering Panicle
N - applied fertilizer fertilizer fertilizer N - applied fertilizer fertilizer fertilizer
0 0 0 0 0 0 0 0
126 63.0 25.2 37.8 162.75 81.38 32.55 48.83
153 76.5 30.6 45.9 197.70 98.85 39.54 59.31
180 90.0 36.0 54.0 232.50 116.25 46.50 69.75
207 103.5 41.4 62.1 267.45 133.73 53.49 80.24
234 117.0 46.8 70.2 302.25 151.13 60. 45 90. 68
1.3
1.3.1 5 (0 ~20 cm)
6
1.3.2 5 N 3 105 C

15 min 80 C o Foss o
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1.3.3 1d 5 ;
200 0
1.3.4 (%) =100 x -
)/ ;100 kg =100 x ( / ) o
1.4
Excel DPS
2
2.1
2.1.1 ( 2)
3 858.75 ~6 500. 40 kg/hm’ 5 039. 49 kg/hm’ 12.88%;
4 496.70 ~6 797.70 kg/hm’ 5 347.49 kg/hm’ 10.35% o
2.1.2 100 kg 2
100 kg 1.29 ~1.84 kg 1.50 kg; 1.15~1.76 kg 1.37 kgo
2 N 100 kg
Tab.2 The fundamental yield and N requirement for production 100 kg grain in early and late rice
Early rice Late rice
100 kg /kg 100 kg kg

/(kg * hm™?)

Fundamental yield

N requirement for

production 100 kg grain

/(kg * hm™?)

Fundamental yield

N requirement for

production 100 kg grain

3 858.
3 999.
4 349.
4 462.
4 503.
4 518.
4 675.
4 682.
4 683.
4 701.
4 847.
4 858.
4914.
5 173.
5233.
5 270.
5 284.
5 296.
5 318.
5 355.
5 424.
5 893.
5 948.
6 233.
6 500.

75
90
25
65
30
60
20
40
00
00
25
50
00
35
65
25
50
65
70
30
45
65
85
70
40

1.
1.
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—

38
50

.61
.69
.48
.49
.34
1.
44
.68
44
71
.29
.58
.36
44
.48
.35
.39
.30
.84
.35
.59
.54
.57

6

4 496.
4 627.
4 666.
4 801.
4 896.
4 906.
4941.
4 952.
4 958.
5 025.
5 160.
5 170.
5 170.
5 199.
5 214.
5 221.
5 344.
5423.
5442.
5 542.
5 628.
5 628.
5 701.
5701.
5785.

70
50
50
35
00
50
00
70
55
00
00
50
50
60
00
95
80
70
60
05
00
00
50
50
80

1.
1.
.40
.46
.57
.34
.23
.36
.68
.53
.24
15
15
.32
17
.35
.25
31
.44
.22
.76
31
.41
.41
.22
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(Y=45.36X, +3 183.3 r =0.608 1) (X,) (X,)
~0.299 0 0.318 0. 5 (Y= 7.73X, +118. 50X, +
14. 10X, 2. 61X, +5. 41X, +2 113.4 r=0.759 0°*) , ;
(Y=1498.9X, +1634.7 r =0.723 7*); (Y=57.52X, +
2591.8 r=0.722 8"); (Y=12.12X, +3 129.8 r=0.679 5°)
(X)) (Xs) 0.0100 -0.084 6. 5
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Fig.1 The relationship between fundamental fertility of soil and grain yield in early rice
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Fig.2  The relationship between fundamental fertility of soil and grain yield in late rice
2.2 100 kg
. 100 kg ( 3). 'Y= -3564.5X" +
15 430. 0X -8 950. 3; ©Y = —14 051. 0X*> +61 936. 0X —60 079. 0
100 kg ( 3).
2.3
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Fig.3 The relationship between N requirement for 100 kg grain of early and late rice and grain yield
3 100 kg
Tab.3 N requirement for production 100 kg grain under different grain yield

Early rice Late rice
/( kg * hm™?)
Aim - yield 6 750 7 500 8 250 6 750 7 500 8 250
100 kg kg
N requirement for production 100 kg grain .63 191 197 -89 .98 217
2.4
5 . . 5362.1 kg/
hm® 5 426.7 kg/hm’, ( 3 4)
7 500 kg/hm> 8 250 kg/hm’ 157.0 kg/hm*>  205.2 kg/hm’; 164.8 kg/
hm®>  232.62 kg/hm’. ( 3 (1) (5362.1 kg/hm?)
(5173.35 kg/hm®)  3.65% ; (5426.7 kg/hm®)
(6 297.70 kg/hm®)  16.05% o 100 kg . 1.58 kg
1.33 kg 1.50 kg 1.37 kg - (2) 7 500 kg/hm* 8 250 kg/hm’
153 kg/hm®> 207 kg/hm’ 2.61% -0.87%
; 100 kg 1.91 kg 1.97 kg ;
40% 11.20% 1.95% - (3) 7 500 kg/hm*> 8 250 kg/hm’
162.75 kg/hm*  197.7 kg/hm’ 1.26% 17.65%
232.5 kg/hm’ 4.68%
; 100 kg 1.98 kg 2.17 kg 4.04%
-1.40% ; 45% 14.68% 0.30% o
3
. 3
o o ~ ~ N
o 3
6 000 kg/hm’ 100 kg 1.60 kg; 9 750 ~ 10 500 kg/hm’
100 kg 2.1 kg 40% .
: 5039.49 kg/hm’ 100 kg 1.50 kg
7 500 kg/hm’ 100 kg 1.91 kg 40% ;

5 347.49 kg/hm’ 100 kg 1.37 kg 8 250 kg/hm’
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Tab.4 The data of fertilizer — N uptake efficiency in early and late rice

Early rice Late rice
/( kg * hm™?) 1% /( kg * hm™?) /%
Amount Proportion of Fertilizer — N Amount Proportion of Fertilizer — N
N - applied N application uptake efficiency N - applied N application uptake efficiency
180 10:0 35.57 232.5 10:0 27.42
180 9:1 34.47 195 9:1 37.17
180 9:1 35.99 195 9:1 24.86
180 9:1 39.13 195 9:1 29.11
195 9:1 46.07 195 9:1 31.48
180 9:1 39.45 232.5 9:1 39.55
180 8:2 32.52 195 8:2 45.71
180 8:2 33.41 195 8:2 35.36
180 8:2 36.99 195 8:2 32.22
180 8:2 46.18 195 8:2 40. 89
180 8:2 42.72 232.5 8:2 38.19
195 8:2 46.96 140 7:3 47.22
105 7:3 44.10 140 7:3 50.89
105 7:3 42.46 140 7:3 47.11
105 7:3 40.45 140 7:3 49.54
135 7:3 47.99 140 7:3 45.58
150 7:3 47.63 140 7:3 47.71
165 7:3 49.96 165 7:3 34.43
180 7:3 40.47 165 7:3 40.37
180 7:3 44.24 165 7:3 44.05
180 7:3 38.60 165 7:3 41.43
180 7:3 40.29 195 7:3 48. 44
180 7:3 45.30 195 7:3 51.46
180 7:3 42.28 195 7:3 45.98
180 7:3 30.00 195 7:3 48.08
180 7:3 39.73 195 7:3 51.14
180 7:3 37.00 210 7:3 37.85
195 7:3 47.22 210 7:3 44.05
195 7:3 37.60 225 7:3 56.72
195 7:3 49.96 225 7:3 55.96
225 7:3 40.43 232.5 7:3 42.93
225 7:3 47.85 140 6:4 44.77
225 7:3 37.89 140 6:4 46.19
270 7:3 34.28 140 6:4 46.68
270 7:3 30.03 140 6:4 51.20
180 6:4 42.14 140 6:4 42.75
180 6:4 38.58 140 6:4 43.36
180 6:4 43.27 232.5 6:4 46.08
180 6:4 47.56 195 6:4 56.75
195 6:4 44.90 195 6:4 54.40
180 5:5 39.11 195 6:4 65.79
180 5:5 45.16 195 5:5 54.90
180 5:5 43.34 195 5:5 58.87
180 5:5 37.92 232.5 5:5 43.12
195 5:5 41.32 232.5 4:6 43.35
180 4:6 39.34 232.5 3:7 42.10
180 3:7 37.07
Average 40.96 £5.06 Average 44.64 £8.44
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Tab.5 Validation test of quantitative nitrogen application

/ / 100 kg kg / 1%
Varicty (kg * hm™?) (kg * hm™?) N requirement for (kg * hm™?) Fertilizer — N
Amount N - applied Yield production 100 kg grain  Total N uptaked uptake efficiency
203 0 5173.35 1.58 81.96
Ganxin203 126 7 437.36 1.83 135.98 42.87
153 7 875.04 1.91 150. 02 44.48
180 8 155.60 1.95 159.30 42.96
207 8417.50 1.98 166. 38 40.78
234 8 043.39 2.08 167.00 36.34
638 0 6 297.70 1.33 90.47
Ganxin688 162.75 7 492.50 2.06 154.34 39.24
197.7 8 355.30 2.14 179.15 44.85
232.5 8 628.15 2.22 191.15 43.30
267.45 8 316.00 2.32 192.95 38.32
302.25 8 360.25 2.35 196. 88 35.20
100 kg 2.17 kg 45% . 14
N , 15 . 16
N 100 kg
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