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Analysis of planting structure evolution and its
driving mechanism in North China from 1981 to 2015

Zou Jun, Zhu Yingxuan, Yang Yuhao, Liu Wensheng, Hu Yiyu, Chen Fu, Yin Xiaogang”
(College of Agronomy and Biotechnology. China Agricultural University/Key Laboratory of Farming System of
Ministry of Agriculture, Beijing 100193, China)

Abstract To explore the impact of agricultural production materials inputs and agricultural disaster area on crop yield
and the impact of crop comprehensive comparative advantage index on planting structure evolution in North China, the
comprehensive comparative advantage index and linear regression method were adopted to analyze the changing
characteristics of the crop production, agricultural production inputs and the agricultural disaster area in the 3 major
grain producing provinces which were Hebei, Henan and Shandong province in North China from 1981 to 2015. The
results showed that: 1) During 1981 and 2015, the planting areas of maize and peanut in North China increased
significantly , soybean and cotton decreased significantly,and winter wheat and canola were relatively stable. The yield
of winter wheat, maize and peanut showed an increasing trend.,and the yield of soybean and cotton showed a downward
trend. The per unit area yield of all crops increased significantly from 1981 to 2015,among which the per unit area yield
of winter wheat, maize and peanut increased faster,and the perunit area yield of soybean and cotton increased slower;
2) During the same period, the nitrogen, phosphate and potash fertilizer inputs and effective irrigated area increased
significantly in North China, with annual growth rates of 143 000 t,72 000 t,73 000 t and 122 000 hm?, respectively;
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3) Drought was the main agricultural disaster affecting crop production in North China, which decreased significantly

from 1981 to 2015;4) Increasing in investment in agricultural production materials was the main driving factor in crop

yield improvement, agricultural disaster was the main factor causing crop vyield fluctuations, and the comparative

advantage between crops was the main driving factor for planting structure changes in North China.

Keywords North China; planting structure; evolutionary feature; driving factors; comparative advantage
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Fig. 1 Spatial distribution of major grain producing provinces in North China
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Fig. 2 Planting areas variation characteristics of winter wheat (a) ,maize (b),soybean (c¢),peanut (d),

cotton (e) and canola () in Hebei, Henan and Shandong province from 1981 to 2015
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cotton (e) and canola (f) in Hebei, Henan and Shandong province from 1981 to 2015
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Table 1 Comprehensive comparative advantage index of major crops in North China
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Fig. 6

The change trend of drought (a),flood (b) and storm (c) areas in Hebei,

Henan and Shandong province from 1981 to 2015

2.4 1981—2015 FE 7 & 7= 3 B N 1R E x4

X EFEZEYE~NZN

A HIE A R T TR0 AR A AR A 7 GRS A n fa
FR T AR DA A KO (BR 2) . AR b IX A
JIE BRI 38 5 VR 7 8 2 B
TEARSG . ARGER AR S Ve 7 i 22 ) 5 ) 35 E A
Ko MR FI Z KR 5 EY) - 2 52 B 3& O oC,
B DN R G AR A 1l X AR 7 AT b 5

3 Wit 54

3.1 Rl A& F=FRHE N INHE S AL #h X (E 438 =
1981—2015 4EAE L b X Ak B FIl A5 %5 E % 1 £

SRR A 7 BERHS AK SF S 3E BE s [ e 3 A
XA /NE EK R EL B AR AE RIS 3 2R
BT AR R KCE B R T o AR AR 7 BORHEAY
i S 25 R T A G b DX AR W AR 7 KO Jiao
WEIE R T T 2% 8 A5 i v R AT dh A 51 A L K
PCHE A 24 1 R B T A A o DR £ 7 B AL 1961
AEH 1 t/hm? $25 F) 2015 4F /9 6 /hm’, B L
JE O B AL FL R A AR AR PR B A B 2k L AR
b3 X 52 A4 O 1950 4F F) 2000 4F 2 5 6504
(7] 359 M B B A7 TR AR ™ g KT R R O 6 A R
B 0 3 O HG A A A R R el A 45 A T R g
AT fE e



512

ARAEAE . 19812015 4R AR b M DX il e 45 44 15 A8 K IR Sl Ll 20 A 31

F2 KEMRUEEREARNERER.ZRERMIEYTEDHEXTH

Table 2 Correlation analysis between fertilizer application rate, effective irrigation area,

affected area and main crop yield in North China

b XA 7 B e B mRGEMER o o
. . . K 5K M2 K
Regional Nitrogen  Phosphate Potash Effective
Drought Flood Storm
crop yield fertilizer fertilizer fertilizer irrigation
WAL AR ™ 1 0.94" 0.88" 0.95" 0.91" —0.55" 0. 04 —0.14
Crop yield of Hebei
TR = 0.97" 0.97™ 0.98" 0.94" —0.55 —0.22 —0.01
Crop yield of Henan
W ARAEY ™ & 0.83" 0.84" 0.87" 0.84" —0.66" 0. 20 —0.27
Crop yield of Shandong
EALEY - B 0.94" 0.95" 0.96" 0.93 —0.65 —0.09 —0.23

Crop yield of North China
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