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Effect of planting structure adjustment on chemical fertilizer applications in China

LIU Jing', LIAN Yu-yang™

(1.Institute of Agricultural Economics and Development of CAAS, Beijing 100081, China; 2.Survey Office of the National Bureau of Statis-
tics in Beijing, Beijing 100054, China)

Abstract: Chinese pure chemical fertilizer application (PCFA) has continuously increased from 1978 to 2015. Although there was a nega-
tive growth of PCFA for the first time in China in 2016, the use intensity of chemical fertilizers did not substantially decrease, and the per
unit cultivated land using PCFAs was still as high as 443.53 kg+hm™, which greatly exceeded the safety ceiling of 225 kg-hm™ set by devel-
oped countries to prevent chemical damage to the environment. This study used data from 26 provinces from 1994 to 2016 to adopt descrip-
tive statistical analysis and econometric models in order to scientifically explore the relationship between the planting structure adjustment
in terms of the increase in vegetable and fruit crops and PCFA which quantitatively estimate the coefficient between the increase in vegeta-
ble and fruit crops with chemical fertilizer application. The results showed that the main reasons for the considerable increase in PCFA and
high chemical fertilizer intensity in China were the planting structure adjustment and the growth ratio of vegetable and fruit harvest areas.
In addition, the regional economic development level and total crop harvest area had significant positive impacts on the increase in PCFA,
while the chemical fertilizer price had a significantly negative impact on the amount of fertilizer applied.

Keywords : chemical fertilizer application; planting structure; vegetable harvest area; fruit harvest area
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W E (AR SCH TR AL & B U R T )R
SATECIX B, N R AR AR IE i FH 4T 26 S A
1978 411 8.84x10° t FF L4 K £ 2015 4F- 119 6.02x107t,
AEIA R IR TN 4.87% . 2016 4F , AW HE it FH - 1 v S
PR KB, i R 5.98%107 1, SR 1T, 2016 4F B fir
I i e A Ak RE it FH T 4 4TS R 5 ik 443.53 kg -
hm ™, BN 475 ol T FRAR I it 9T 40 5 R 323 kg hm?,
WL T ik KR B 1k AR X PR 2 A BT
BEE MY 225 kg-hm 2 (1% 4 ERRY, AR, 4
ZAHLIX 2P FERAED A it i 2 2
T AV S SR Lt R, A i AR
509%™, KAt AR IE 3 B R A Mg 4
FAREIR oA P i B0 G PR RIS KA B SR 1E K
A S R G A AR T IS G H 3578 TR A HT
A5 AW AE R it PR 9 D R, A 8 a2 A S sk it P
SR B — TR A i R () B S (), AN IR R B AR T T
MRV 5, R R AR AEY R BRI F 2L
AR SR AN A it FH A L SR R4 R
Tobit % Probit # 7Y | Logit 57 | Heckman 5% 71 Fl—
JE 2 MEASE TR A 0 3 DABOUL)22 T 0 B A it 2 A 7
St BE SR A SRR B B R B SR 8 U A
i, AR BT AL AL IE A B B ) 55 T A I

AT AP 2B AR AR T BT 4 XU R ik
TR e S s A P R AR . A S U S e T
TR M 5 ) VR B AR T 2 e S AR TR Ik AR I R
Tt FH A R R R T A B e i B oY &
P = R VR B AL R it AR B0, 550 86 I i =%
KRG TAEY , S iy TR 25 4 4% | 85 52
KSR TR A e, AR AR AR E, SR
) BELASE T AR 24 e S B K e B RO 2 XA
FHA BTN DT RR T R . ASHIF 58 A T B 5T L Al L
FIH 26 4~ 1994—2016 4 (1 Thi Al Eic s | R FH il a1
ST M0 | B 2ol R I 1l B a7 D U N U
L I 235 g R A 1B SR A L it P 40 52 ) Rk 2 3t ]
CE PR Ml 55 ) R R R S K AR T B o [R] Ak
JIEL K it FH 22 B P 56 3R

1 BRSH

L1 FERIEYLIERE

WM 1R R EED SHEHEY AL AR,
AL 420 kg-hm™, B2 AL 5 00 & VE D LT
T, N 450~600 kg-hm™, A SER H BESEEY)
AR I K, YR At 825 kg~ hm ™, Rt (9 46 B
L B E 1059.6 kg - hm™, S AR HE & A 1 K

12016 FEBREVUIRIEAER (kg-hm™)
Table 1 Application of fertilizer in major crops in 2016(kg+hm™)

(27 RNl LGSR BN 4 it BT 4 RN Al
Crop Chemical fertilizer Nitrogen fertilizer Phosphate fertilizer Potassium fertilizer Compound fertilizer
PR 339.45 119.1 7.5 21.6 191.25
NGz 410.25 132 6.75 0.45 271.05
Fok 3723 126.75 5.4 3.15 236.85
KE 128.1 16.2 2.85 8.85 100.2
pis 304.5 47.4 17.55 8.55 231.15

B 55 238.8 92.7 15.6 2.85 1275
Li1¥ea 530.4 187.65 5.55 16.95 320.4

Kl 677.7 184.8 — 11.55 481.2
55 I 516.45 8.55 27.15 96.45 384.3

iy G 8 751.05 94.5 40.2 83.1 532.95
T 959.1 364.05 62.85 107.1 42525
fllsk 543.75 195 — 9.45 338.85

RIHE 631.2 365.7 14.85 9.45 241.35
FR 864 185.55 5.25 15.6 657.75

il 1059.6 88.5 7.95 11.25 952.05
Ui 690.9 75 21.45 2.25 592.05
e ] 578.7 138.15 25.35 20.1 395.1

TE Bl (A2 T 47 AR W 5 BERH 45 2017)

Note : Data source is from the National agricultural product cost income data compilation in 2017.
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Figure 1 Changes in planting structure in China from 1978 to 2016
- R ARt FH AT 440 5 38 U3 KK Ring—to—ring growth rate of agricultural chemical fertilizer application
—A— R EAEYE R LR L3 K Ring—to—ring growth rate of swon area of grain crops
-O- BRSEAEFI T LR LL 3 1K K Ring—to—ring growth rate of vegetable planting area
= }[&*Ef UA 3 % Ring—to—ring growth rate of melon and fruit area
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2008
2010
2012

B R G R E R

Data source : National bureau of statistics official network

B2 19792016 FHERABUIRERTM4E MR BN MR EBEMERIALIEKE

Figure 2 The ratio growth rate of the Chinese pure chemical fertilizer application , grain, vegetables and melon harvested area

from 1979 to 2016
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Table 2 Descriptive statistics of variables

AR X WMERAE EHME PR Fe/ME IEPN:
Variables Unit Observation Mean Standard deviation Minimum Maximum

A FHARIE it P 4 2 10% 598 183.00 127.41 6.10 716.09
b DX A= 7 i fzot 598 12 080.69 15 508.58 133.97 96 188.10

ABRE A 7 A PR 5L — 598 83.96 11.29 52.29 129.28
LA R FR 10°hm? 598 6395.01 3416.49 472.20 15 397.38
HEAEYRER TR 10°hm? 598 4068.67 2501.29 244.70 11 804.70
FR ARl AT A4 10°hm? 598 182.24 327.95 0.00 1953.30
TRl T AR 10°hm? 598 512.24 417.56 29.52 1624.80

SRR AN 1w B 10°hm? 598 8.79 16.80 128.80
B8 Aol T A2 10°hm? 598 68.77 168.42 1128.02

S PR ol T A 10°hm? 598 53.45 92.28 570.57

B AR AT A 10°hm® 598 613.64 459.98 10.11 2027.13

B B TR 10°hm? 598 39.55 4437 0.45 290.50
JRR TR 10°hm? 598 463.13 340.30 4.57 1366.08

A5 el TR AR 10°hm? 598 61.86 86.13 0 439.80

FAth A AP 4 o 1 FH 10°hm? 598 244.83 206.45 10.00 996.70

TE BRI i TR A S 2RO B LR

Note : Data source is calculated and arranged , the result is retained two decimal.
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Table 3 The regression result I of the influence model of crop structure adjustment effect on fertilizer use
(1) )5 i (2) 7B I 2 (3) )5 4 (4) 7B IR B

Original variables

The logarithm of variables

Original variables

The logarithm of variables

PR FH A B A

DX RE
PREAE ™ fi A 5 K
RAFY) BT
ML AR #% B IR FR
M AEFE R AR
VR Bl Hi AR
JPRIEHE Al AR
HIAHE AR
AR RE R E AR
B SEAE I THFR
PR EI A
JICR A
2 el TR
FEAbAR A7 ol AR
I} (] A A
R
N
R

0.002 07##*(0.000 366)
-0.751%%(0.336)
0.029 7#*%(0.003 93)

31.10(24.90)
598
0.824

0.184%#%(0.022 9)
-0.413#(0.210)
0.950%##(0.082 5)

-2.983*%(1.120)
598
0.923

0.000 079 3%(0.000 041 2)

-0.046 6*#+(0.006 72)

0.015 8*#+#(0.000 313)
-0.001 45(0.001 87)
0.013 8*++(0.001 88)
-0.490%+%(0.026 5)
0.070 1*#+%(0.002 70)
0.032 0**+(0.003 96)
0.064 1##%(0.001 75)

-0.019 0%**(0.006 42)
0.054 7+#%(0.001 81)

-0.069 0%*+(0.004 59)
0.027 9*##(0.001 81)

2.113##%(0.079 3)
101.8%%%(9.745)
598

0.137###(0.006 91)
-0.023 3*##(0.004 89)

0.340%##(0.010 0)

0.043 7%%#(0.004 04)

0.161%%%(0.006 55)
-0.020 6**%(0.001 43)
0.053 2*#%(0.003 58)

0.018 7#**(0.002 76)
0.002 23*#(0.000 975)
-0.148(0.112)
598

TE A6 PR AR LR 2 s #FORTE 10% G K 1 B3 #+FIRTE 5% Gtk Fi2E -+ FORTE 1% Gtk B 528 s T ILA A 0 A
AE JBRZE WL A2 B T B O, SO IS AR B R AR, i B B A B . Rl

Note: The number in parentheses is the standard error; * indicates significant at 10% statistical level, ** indicates significant at 5% statistical level,

##% indicates significant at 1% statistical level; Due to the fact that the area of cotton, hemp, sugar, tobacco, and tea gardens in several provinces is 0, there

are missing values after taking logarithms, so these five variables are removed. The same below.

R2.34 43 mio RAEY) S B AL T A B
FE R AN RN TR BB, A it P 2 7, FE AR AR
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WO 344 43 a5 B A 1994 4 LK B VR Fh
TR T 34 20 i, O AR I 2 ot
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DASK AR RE T FH 239 1 114 46 R 23 STRROR T Al
G5 Ky R 5 R PR R TR R JRE 1, A 22 i
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Fah BRL(S) B TR A [, B (6) [
TE RNV AR RY AR (7) R FGLS Al b1, A R L5 245 S %
W B (7) R BOEA RS BRAEL(T) P s IX A7

SME AR PN RS R BORRRZE PR A B 2y
B ICR 2 B TRR  RE A RS T R B TE 19% et K
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PORE A= 7= i A 45 i) 28 IR o7, AR HEA A
[E S OATTE AV S e SRy S (27N SR 7k
THT AR R 25k el T AR 7 R R BOA B, U TR B VR )RR
& 2R I T RRURI e e AR e AOR , B T AR AL
HE FHAE 2 AR S0/ 5 BRSO TR RR o e 9 2%
KON IE X =R 2 G VR Bl AR oy FOBOR AL B
AL RO . IR (7) R UCHE B B S /K SR T AR
St T ACHE A R B

4 HiLGWR

4.1 Z5ig

TR IR M 25 46 R el ke ) 5 SRR LI B
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Table 4 The regression result I of the influence model of crop structure adjustment effect on fertilizer use

(5) WA 5 OLS (6) [ E R FE (7)FGLS 41t FGLS
B TR A I it P 5 e e AR A 5t
i XA 7 0.000 661(0.000 439) 0.000 717(0.000 474) —0.000 441%#*%(0.000 081 9)
AR T A% 45 H -0.255(0.219) -0.069 4(0.152) —0.109%+*(0.023 7)
HEVEYHREF A &5 L -15.89%#(6.114) 3.734(4.524) -0.053 8(0.343)
HRAEREFI A (5 L -12.41%(6.308) 3.852(5.466) 1.081%%+(0.405)
THBHE R G L -17.01#%%(5.955) 1.946(4.356) -0.287(0.375)
FRISREFI A (5 L -49.65(37.73) -40.04%%(19.31) -6.797%#%(2.560)
BIRHE RN AL L L -15.54%%(5.784) 6.972(5.837) 2.966%#%(0.405)
SRR 5 L -16.53%(9.203) 2.529(5.555) 1.356%%%(0.448)
B SAE RN IR L L -7.736(7.014) 12.23+%(5.766) 3.435%#%(0.435)
B T A A -22.06%(11.00) 3.240(6.629) -5.841%#%(0.663)
JIRTEAR A T -15.54%%(6.419) 10.90%(5.610) 2.698%%%(0.413)
AR Del THIAR 7 L -19.46%+%(6.161) -7.817(6.874) -10.18%#%(0.842)
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