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F1 RBSTEEABUER
Table 1 Basic properties of studied soils
pH (mS/cm) (g/kg) (mg/kg) (mg/kg) (mg/kg)
8.07 2.14 10.1 84.5 9.04 140
1.2 0.2 hm*
3
(CK) (-N20%) (CRF20% 90 ( 4
20% 20% ) 20%)
CK  -N20% 20% (NPK 15: 15 : 15) (P05
CRF20% 607 g/kg) (N 467 g/kg)
2
F2 RIS Pk A AR R B e AR £ (kg/hm®)
Table 2 Fertilizer used in the experiment and it’s consumption
N P,Os K,O
CK 200( )+50( ) 150 105 700 281 315.2 -
-N20% 160( )+40( ) 150 105 700 281 206.5 -
CRF20% 160+40( 150 105 700 281 119.6 86.9
4
5 100 2
2.1 -
10
4 3 (CK)
5 4m? 20 “N20%
102% 83%  9.0%
CRF20% 20%
CRF20% CK
o ] 1.4% 1.8%  1.7%
105°C 0.5h 70°C N20%
H250,-H:0, 20% 20%
A 2
S 5 (0 ~20cm) ( )
[11] [12]
[10]
1/3
[13]
KClI
1.3
:N _N =
Excel 2003 3 —N20%
SPSS18.0 Sigma CK
Plot 12.5 10.0% 13.8%  12.5%
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Table 3 The grain yield and biomass of maize and wheat

(kg/hm’) (kg/hm?) (kg/hm’) (kg/hm’) (kg/hm’) (kg/hm’)

CK 7268 a 11144 a 18412 a 5224 a 8980 a 14 205 a
-N20% 6524 b 10 224 b 16 748 b 4703 b 7733 b 12435b
CRF20% 7163 a 10944 a 18 107 a 4 896 ab 8286b 13182b

P<0.05
CRF20% CK 203 kg/hm* CRF20%
CK 195 kg/hm? CK 3.7%
63% 717%  7.2% ~N20%
CRF20% -N20% 179 kg/hm?
CRF20%
4
CK 47.0 kg/hm?
3
—N20% CRF20% —N20%
2.2 - CRF20%
4.6 kg/hm’
4 [14]
4
CK 19 kg/hm’
20% CK
x4 ERFNEFARZRUTESH
Table 4 Apparent equilibrium of nitrogen in maize season and wheat season
(kg/hm?) N (g/kg) N (kg/hm®) N N N

(kg/hm?)  (kg/hm’) (kg/hm’)

CK 7268 11 144 13.3 9.5 96.7 a 106 a 203 a 250 47.0

-N20% 6524 10 224 12.8 9.3 83.7b 95.1b 179 b 200 21.2

CRF20% 7163 10 944 12.9 9.4 92.7a 103 ab 195a 200 4.6

CK 5224 8 980 19.2 10.7 100 a 96.4a 197 a 250 53.1

-N20% 4703 7733 17.8 10.4 83.5b 80.3b 164 b 200 36.2

CRF20% 4 896 8286 18.5 10.6 90.6 b 87.7 ab 178 b 200 21.6

3

CK

CK 197 kg/hm? -N20%  CRF20%

—N20%  CRF20% 16.8%  9.4% CRF20% 21.6 kg/hm’
P<0.05 CRF20%
-N20% 14 kg/hm?
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2.3 - 51.8 mg/kg CK
20% 20%
1 CK
57.2 mg/kg
—N20% CK
39.7 mg/kg 2 “N20%
S
CRF20%
70 -
a — i
_ sl = AR
< a 2.4 _
oh
£ 5o b
e 5 CK —N20%  CRF20%
<Rl 4092 3918 4301
e CRF20%
% 4L
(2)_ CK 10 445 /hm®

"ffq‘? CRF20% CRF20% 419  /hm*>  -N20%
1 315 /hm? CK
P<0.05
( < ) 8969 /hm>  -N20%  CRF20%

B1 ZFRHELIEZSE

Fig. 1 Nitrogen content in topsoil after wheat harvested
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Table 5 Economic benefits in maize season and wheat season

CK 1000 /hm?

( /hm?) ( /hm?) ( /hm?) ( /hm?) ( /hm?) ( /hm?) ( /hm?) ( /hm?)
CK 14 537 4092 10 445 9 445 13 061 4092 8 969 7969
~N20% 13 047 3918 9 130 8 130 11756 3918 7838 6838
CRF20% 14 326 4301 10 026 10 026 12 240 4301 7939 7939
2 /kg 2.5 /kg 1.6 /kg 2.8 /kg 4 /kg 6 /kg
1000  /hm’ =
CRF20% 3
3.1
1000 /hm’
[15]
5
CRF20% 10 026  /hm’ /
CK  -N20% 581 1896 /hm’ 10.03% ~ 11.17% el
CRF20% CK
-N20% 1100 /hm?

CRF20% CRF20% 20%
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Effects of Controlled-release Fertilizer on Wheat-maize Rotation
System in Fluvo-aquic Soil in North China

LIANG Gang'?, LIANG Linzhou', DONG Xiaoying', SHEN Renfang'’

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A field experiment was conducted to study the effects of controlled-release fertilizer on crop yield, nitrogen
balance and soil nitrogen residual of wheat-maize rotation system in Fluvo-aquic soil in North China. The results showed that the
treatment with adding 20% controlled-release fertilizer / reducing 20% nitrogen fertilizer (CRF20%) could maintain maize yield
and biomass compared to the conventional fertilization treatment(CK), decreased wheat yield and biomass, however, it was higher
than the treatment of nitrogen reducing 20% (—N20%). Due to the elimination of top-dressing, and the CRF20% treatment got
581 and 1896 Yuan RMB/hm? relative income higher than the CK and —N20% treatment in maize season, while in the wheat
season the relative income of the CRF20% treatment and CK were nearly the same. The CRF20% treatment can reduce
nitrogen surplus and maintain the apparent equilibrium between nitrogen input and output, especially in the maize season with a
nitrogen surplus of only 4.6 kg/hm?, thus it can maintain nitrogen in topsoil to reduce nitrogen loss into the environment.

Key words: Wheat-maize rotation; Controlled-release fertilizer; Reducing nitrogen fertilizer; Economic benefits; Nitrogen equilibrium



