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Analysis of Fertilizer Overuse during Crop Production in China

LI Zi-han (Institute of Agricultural Economics and Development, Chinese Academy of Agricultural Science, Beijing 100081 )

Abstract Based on crop production input data from 2000 to 2014, fertilizer overuse in crop production was estimated by constructing Cobb-
Douglas production function under profit maximization framework. It was indicated that fertilizers used in rice, wheat and corn were excessive.
Thus, China should increase agricultural technology promotion, promote soil testing and formula technology, guide farmers to the scientifically

and rationally apply fertilizer and pesticides, and adjust the structure of chemical fertilizer.
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Table 1 Definition and description of model variable

R LA INZE SN T
Grain crop Paddy Wheat Corn Potato
AP Unit yield 10 503.45(520.55) 6 748.95(22.75) 5214(53.52) 6 562.5(41.45) 23 488.2(242.13)

ALAE Fertilizer

5535177 Labor force

Ae 24 Pesticide

HLFE A Mechanical input
HEEAR A Trrigation input
FFHEA Seed input

1 595.25(38.87)
3825.2(141.44)
239.4(13.21)
903.75(41.01)
253.5(6.75)
958.05(59.25)

1447.5(28.27)

524.55(12.87)
1215(52.85)
302.1(1.65)
443.85(14.39)

3901.5(125.63)

1 558.95(37.55)
2 642.85(92.69)
157.35(4.29)
1 105.5(33.33)
350.85(7.07)
583.65(13.86)

1485.9(31.11)
3 448.2(125.06)
135.15(3.79)
699.75(31.27)
183.6(3.31)
492(13.95)

1 888.5(51.34)
5348.25(161.62)
140.25(4.51)
594.9(30.31)
177.3(4.64)

2 312.4(50.04)

AR PURAREE . BRE AL kg/hm® S, £ 7 AR BB 7T

Note: Data in the brackets were standard deviation. Unit of yield per unit was kg/hm2;amd the unit of production input was yuan/hm’.
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Table 2 Regression result of C —D production function

FIAZ

Independent variable

B

Grain crop

Paddy

INZ
Wheat

kK

Corn

e

Potato

#5577 Labor force

ALAE Fertilizer

424 Pesticide

HLHEE A Mechanical input
TR A Trrigation input
FFHEA Seed input

HEL Constant

e 2% Coefficient of determi-

nation

0.155(0.107)
0.125(0. 150)
0.255" " " (0.055)
~0.497°** (0.069)
~0.072(0.092)
0.625""* (0.062)
3.9847 7" (0.504)

0.065(0.081)
-0.129(0.087)

~0.145(0.122)

0.92 0.88

0.185" " (0.070)

0.310° " (0.122)

-0.461"" (0.156)
5.928" 7" (0.430)

0.296(0.269)
0.177(0.602)
~0.305(0.434)
0.945°7 (0.299)
0.145(0. 186)
~1.146" (0.593)
4.23577(1.595)

0.034(0.072)
0.371" (0.186)
0.139(0.333)

-0.265(0.211)
0.136(0.116)
0.152(0.133)
3.992° %% (0.725)

0.472(0.272)
0.135(0.208)
0.091(0.092)
~0.182(0.097)
0.374 " (0.121)
-0.593" (0.252)
6.416" 7" (0.910)

0.90 0.91 0.50
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Note : Data in the brackets were standard deviation. * # % , % % jand #* indicated passing the significant test at 1% ,
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Table 3 The actual application amount,the optimal application amount,and overuse application amount of fertilizers of four grain crops

kg/ hm®
SRt FH £ et FH £ AN 3ot St P KAE 5N (EN
Actual application The optimal Overuse application The maximum The minimum
amount application amount amount value value
PUFf LY Average of four grain crops 339.75 357.45 -17.55 134.40 —358.80
FE4Y Paddy 315.00 339.15 -24.15 45.00 -116.55
/NF Wheat 340. 80 236.55 104.10 134.40 26.25
F K Corn 318.30 264. 60 53.70 103. 65 -10.20
44 BE Potato 384.00 589.20 —204.00 -27.30 —358. 80
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Table 4 The actual application amount,the optimal application amount,and overuse application amount of fertilizers of four grain crops
kg/hm’
St IR AL o f e P i e ffi M
Actual application The optimal application ~ Overuse application The m?xiimun; value The m?fimurﬁ value
amount amount amount
FE4 Paddy 315.0 197.85 117.00 155.10 69.00
/NFE Wheat 340.8 354.90 -14.1 42.00 -110.70
FoK Comn 318.3 815.85 -497.55 -314.55 -791.25
442 Potato 385.2 687.45 -302.25 -96.90 -489.15
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