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Analysis of Farmers Planting Structure Adjustment Behavior in China’s Major

Soybean Producing Areas
ZHU Si-zhu, SUN Hong-wu
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Abstract ; Since the hard constraints of domestic resources, it is necessary to minimize the impact of farmers’ income when u-
sing international agricultural resources to meet the demand of resource-intensive agricultural products. In this paper, accord-
ing to 2 039 soybean farmers’ panel data from five provinces in two major soybean producing areas during 2006-2010, we ana-
lyzed soybean farmers’ planting structure adjustment behavior by Tobit model and found that the relative price of soybean is an
important factor to peasants for structural adjustment, but it varies in different areas, there is typical integration in soybean
production since the restriction of the natural conditions. The greater proportion of soybean income in household income, the
greater difficulty for structural adjustment, and the greater shocks due to soybean import, scale management can effectively
promote the structural adjustment. In the process of open markets for agricultural products in the future, the feasibility must be
fully considered for large-scale imports of agricultural products in main producing areas, especially for high concentration re-
gion, and be ready for breeding the replaced variety and supporting technology of reserves, the rhythm of importing and struc-

ture adjustment of agricultural should be controlled at the same time and create more suitable system environment for the land

scale operation to promote the structural adjustment.
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Fig.2 Soybean imports and domestic soybean price
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Table 1 Investigated provinces and covered villages
Z It X North-east Area HUYEHL X Huang-Huai Area
4 1)y Province FH4H Village 28 15y Province FH4H Village
T Jilin e IPN N NIRRT T4t Hebei HHETPY E
FAK Jilin U IR SRR LR ATt Hebei FIHEA D S i HiA
Tk Jilin TR T X SR B VLA YT.95 Jiangsu PALTH 0 S PY AR
Tk Jilin T MR T [l BH A VL5 Jiangsu MALT S BRARS
TR Jilin Pt BAN AR T Y75 Jiangsu METARBHAR BN
2 JpIT. Heilongjiang HEAR T RN RS YT Jiangsu R TR B A TR
My IT. Heilongjiang i 5 T 0 5 A 1) i AT VL7 Jiangsu WL £ Jb/NER
77T Heilongjiang FELHLHIL & SRR % Anhui MR LLANIT 2 AT
By T Heilongjiang selll Bty e & fRept LB Anhui REER R S H A
77T, Heilongjiang Hrg Rl £ @R 4 Anhui P IRESI S G Sl )
By T Heilongjiang eG4 (RO R - Anhui BREEBIE £ SR
By IT. Heilongjiang BT AR & KA L Anhui HIHEIH S 2L
My VT Heilongjiang R EAEN 2 I8 A Y Anhui SKEATRE AR A
My YT Heilongjiang P T BN IX T =K TR 218 Anhui FRITE I S AT
By 71, Heilongjiang R MR £ HETH 75 Henan R 2 Ab R & AR
[ Henan sk B4 AR 2 MR A
¥ Henan BRESE T RFFh
F£2 2006 -2010 FRIMR A THEPEEHETALIER
Table 2 Soybean farmers’ main characteristic changes in Northeast China during 2006 — 2010
AR5 S FR A5 Ui My V1. Heilongjiang K Jilin
Variable name Definition and description 2006 2008 2010 2006 2008 2010
KREHE KA/ B AR 0.45 0.41 0.35 0. 14 0.22 0.13
Proportion of soybean
AR
i 5’5)? FAEN R E =1, HE =0 0.92 0.90 0. 89 0.93 0.92 0. 86
Source of income
k57 50 1 EHE LM A 55 8 Bk
2.39 2.52 2.26 2.55 1.92 2.62
Agricultural labor force LETAUN
Tﬂ@ L 49.35 50. 69 51.87 47.71 49.11 50. 11
ge
FER SR AERT ] o
Ay . d 345. 67 336. 44 334. 65 344. 11 337.20 335.92
Time living in the home
KRz SRR R AR, A AR 6. 81 6.71 6.78 6.95 6. 80 6.69
Educational level
WAL }
E=1,7%=0 0.08 0.07 0. 06 1.96 0.04 0.04
Career training
A 3
E==1,7%5=0 0.23 0.12 0.12 1.92 0.08 0.08
Agricultural training
fa HeR 5L 5404 R 3,22,
1.46 1.51 1.58 1.53 1.58 1.53
Health condition 13225595 e
AEA B T AR LT AR AL TN A,
2.93 2.82 2.76 1.20 1.41 1.38
Land areas at the bgginning of year AT hm?
e i EREL,
b BB 3.84 4.38 3.71 5.05 5.21 5. 14

Number of the land

L P
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AR AR 75 B 58 S A M4y 9T Heilongjiang Ak Jilin
Variable name Definition and Description 2006 2008 2010 2006 2008 2010
KA o
LR VAYIPH 10647.58 25008. 15 27813.15 1537.50  4364.90 4666. 60
Income from soybean
AE B s S
FBE M Hf - T3 T 22988.37 37333.31 40650.35 26269.70 34425.90 45784.40
Annual income
PRIl i -1
A TG kg 2.16 3.53 3.60 2.32 3.77 3.82
Price of soybean
R o
T TG kg 0.91 1. 14 1.47 1.20 1.31 1.57
Price of corn
KREWA L .
" KRG BB/ FIEBMA 0.30 0.31 0.28 0.05 0.09 0. 06
Proportion of soybea in income
1376 424
Sample size
At b K3 AREE , th TR IR BR ], A EGTHR4 Hh 3 A fE. R IR,
Variables involve 3 years data, due to space limitations, descriptive statistics part is only 3 years average variable. The same below.
&3 2006 -2010 FEEBHRATMEN ETBHMETHER
Table 3 Soybean farmers’ main characteristic changes in Huang-Huai-Hai region during 2006 —2010
B A 7B Henan YL Jiangsu 7t Hebei
Variable name 2006 2008 2010 2006 2008 2010 2006 2008 2010
KE
0.22 0.29 0.23 0.18 0.17 0. 19 0.17 0. 09 0. 04
Proportion of soybean
AR
0.91 0. 81 0. 65 0. 60 0.48 0.45 0.76 0.78 0.75
Source of income
Al 553 71
2.41 2.74 2.99 2.06 2.38 2.38 1.93 2.31 2.31
Agricultural labor force
R AR
292. 60 294. 00 281.90 315.75 318.91 327.57 343.17 349.22 354. 42
Time living in the home
AR
6. 80 7.00 6.90 8.48 8.50 8.48 6.38 6.48 6.49
Educational level
Al
0.02 0.04 0.01 0.03 0.02 0.02 0.01 0.02 0.01
Agricultural training
T FREAR B
1. 50 1. 60 1.70 1. 67 1.63 1. 68 1.88 2.03 2.14
Health condition
H st T AR
0.40 0.38 0.37 0.27 0.28 0.26 0.51 0.51 0.51
Land areas/hm?
KA
430.60 1045.10  989.70 458. 82 735.67 704.53 496. 60 760. 92 642.28
Income from soybean/yuan
LU ON
16 094.10 22 365.90 28 387.1 31215.80 37 679.8 45655.50 19 165.90 29 280.30 44 263.20
Annual income/yuan
KGUA S L
0.02 0.04 0.03 0.02 0.02 0.02 0.03 0.02 0.01
Proportion of soybea in income
KEMHE
2.40 4.00 3.90 2.85 4.71 4.51 2.60 3.99 4. 68
Price of soybean/(yuan-kg™")
FAbrH
1.20 1.50 1. 80 1.32 1.72 1. 86 1.18 1.52 1.85
Price of corn/(yuan-kg™")
374 650 394

Sample size
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Table 4 The empirical results of planting structure influencing factors for soybean farmers in Northeast of China

My VT Heilongjiang K Jilin
. ES4 Z {8 ES 4 Z18
Explanatory variable
Coefficient Z value Coefficient 7 value
In(_HAER GRS H4% ) _
0.025"* 1. 624 0.576 " " * 2.816
In( Relative price of soybean)
IR EWA i L . :
1.441% "% 89.304 3.540" % " 3.165
Proportion of soybea in income last year
KEEW ST o
0.164 """ 5.007 -0.003 -0.018
Type of household income
In(Alb 55 3153 5 71550 .
0.036" " 2.417 -0.007 -0.331
In( Number of agricultural labor force)
TESRE AL I 8] _
0.069 " * 2.312 0.296 0. 946
Living home time
A I ‘s
0.093 """ 5.951 0.103 " 1. 049
Agricultural training
In(fREARDL) . _
0.034" " 2.394 0.098 " * 0.942
In( Health condition)
In (BRI FR) .
-0.018* " * -5.300 -0.163% " -1.484
In( Land areas)
o
-0.404" " -3.000 -0.836" -0.97
Constant term
ROEACE/NEA
-319.424 -507. 053
Log-likelihood ratio
A
298
Sample size
SR R 1% 5% B 0% HAE TR, T

, " and " . Differences are statistically significant at 1% , 5% and 10% levels. The same below.
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Table 5 The empirical results of planting structure influencing factors for Huang-Huai-Hai region soybean farmers

YI.75 Jiangsu V[ g Heinan Jlt Heibu

. . ES 54 A E3 4 A ES 4 718
Explanatory variable

Coefficient Z value Coefficient Z value Coefficient Z value
In ( REZAXS A% ) . , *

0.19"** 3.54 0.20" " 0.08 0.16" " 2.28

In( Relative price of soybean)

ARG i L , .

6.00" " " 17.93 526" 15.09 4.36" " 10. 09

Proportion of soybean in income last year
FREW AT _ .
-0.127 " -8.92 -0.06"" -2.34 0.001 0.02

Type of household income
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VL5 Jiangsu Y[ Fd Heinan 74t Heibu
fifg e - » - » - »
. 4 A ES4 Z1{H B4 AN
Explanatory variable
Coefficient 7 value Coefficient 7 value Coefficient Z value
In (Al 55 3155 311 1850 _ .
0.02"" 2.00 0.04""" 3.51 0.03*** 3.81
In( Number of agricultural labor force)
TEZ B AL I 8]
-0.03 -1.04 -0.01 -0.35 -0.02 -0.66
Time living in the home
bl &3l
-0.04 -1.00 0.05 1. 06 0.05 0.77
Agricultural training
In(fERRARAL)
0.03" " 2.06 0.01 0.45 0.02 1.54
In( Health condition)
In(CFHLmIFR)
-0.01" " -2.82 -0.01" -1.43 -0.002 -0.44
In( Land areas)
Ao
-0.31" -1.72 0.19 0.83 -0.06 -0.31
Constant term
XTERLAR L
104. 732 87.224 44.351
Log-likelihood ratio
HEAR
325 187 197

Sample size

5 MIRERERRIEX

HLHE 2006 2008 F1 2010 4F 4 Jb il i e 76 P 4>
KT ETZX 5 ASE 2 0394~ KGRI I B B
BB , iz Tobit #5281 X GA B FPRLSE 4 JH 3815 R
PEAT ISR M I 3N

(1) KRG S5ERAED R H XA A8 S P A7 2
PR E B R (HAS [R] L IX A9 54 X K o AR
WS IR R M AE A B 22 . X BRI R R
BREHE 11 5 6 ] A AS ] 72 XA B2 i I A ML ], SR Je 7T
i DX Pl A R AR e, AR T N R A A A AR Ak it
AT PR AL 0 23 () ] /N T H B X

(2) KEAE= 52 AR A (A 29 16 oy 35 b XL
A MA RN, G AR F R A LR LR AE DY 3
1R R A HP B e, R A o R B I Y L
TR, KA AT 48 AR R A ) M B TR, DRIk A AR
WAk 32 R EISCA 7 H K 1R 1 4R 52 31 114 52 T 1
HEAR

(3) Brb HUBL 288 A R T2 kA P A 25 4
P AR B 28 8 R R, R 0T AT L f31) ek
5, T B DX [ U 55 2R 347 S R b RS X 45 44 o)
A IE A

AR GEAR 7™ i T SR 38 K 5 [ oA B b R K 9E
VR LI 7 e TN e 2 , i 3 A B wid gk o %
T 28 SRR 7 it R 2% figk ] N AL T OF O 49 A B KR
fio T LIREEIEIRATIN AR A AE S — 2P FF ik

P T R R R, DA G [ P AR A2 3 5 R e
i A RO 2 P H AR R, BT % S A
PR B e A R A 7 i A B TP RS A 1 7 X R AT 4
R BE (g I AT, WO AR AR i B e 7 AN
BORAIE %, 7870 FH SABURS AR 51 55 T BOk
FYRGFA™ Sk O 5 SRR IR R A0 Y 22, A )7 X B
i b AR ) e PR A 2 BRI, £ Al
HE AR TR

S Uk

(1] BRBISC. TR EAR SO A& R i ity LA RIS ]. 4
255 ), 2013 (1) ; 4-6. (Chen X W. Several major issues
in the development of China’s rural reform currently[ J]. Issues in
Agricultural Economy, 2013(1) ; 4-6. )

[2] Z=3, O, JAERRK. T37iAA SRR Ao 5 R A =
DU IR 3 BT 5 SRR 30—k B B4R 9 T (H) 16
k427 P B T]. Lol ARZ T, 2009 (6) : 70-78.
(Li X Z, Sun Y, Zhou H. Market awareness ,external constraint
and the decision dilemma of the soybean producers; Logical de-
duction and positive test—based on the survey data of 427 house-
holds of 16 villages in 9 counties from Heilongjiang[ J]. Journal of
Agrotechnical Economics, 2009(6) ; 70-78. )

[3] AmirI, Fisher F M. Response of near-optimal agricultural produc-
tion to water policies[ J]. Agricultural Systems, 2000, 64 (2) .
115-130.

[4] Bazzani G M. A decision support for an integrated multi-scale a-
nalysis of irrigation; DSIRR[J]. Journal of Environmental Man-

agement, 2005, 77(4) . 301-314.



862

K T R

5 1

[5]

[10]

[11]

[12]

[13]

B4, Z/W, Ka X, & X P A0 R 8 K 5
Hrit]. BRI, 2002, 17(3) : 345352. (HeSJ, Li X
B, ZwuHY ,
Bohai rim[ J]. Joural of Natural Resources, 2002, 17 (3) : 345-
352, )

XE, W . R L2 BARFR SRR 5 B AR Ak T
[J]. £3:®5¢, 2010(1); 148-157. (Liu Y, Huang J K. A

et al. Driving force analysis of land use change in

Multi-objective decision model of farmers’ crop production[ J]. E-
conomic Research Journal, 2010(1) ; 148-157. )

SHE . AR EEEARAEYE AR RO )] ol
RZFF, 2005(1) : 20-26. (Meng X F. Factors contributing to
farmers’ decision-making of the selection of new crop varities [ J].
Journal of Agrotechnical Economics, 2005(1) ; 20-26.

B, BT R AR R T RSN PERTSELT ] Rl
BRZ W, 2010(1) ; 27-33. (Yang Z W, Zhong F N. The ex-
ternality in farmers’ decision-making of crop production[ J]. Jour-
nal of Agrotechnical Economics, 2010(1) ; 27-33.)

MrRaes, 2255, AR . WITLA 3T WA AE Y #6 Fh i AR 22
PR HTFHZEAHLT]. TR, 2008, 30(4) : 609-614.
(Chen Y Q, Liu X B, Zhu H Y. Factors related to changes in
sown area of major crops in Zhejiang province[ J]. Resources Sci-
ence, 2008, 30(4) : 609-614. )

HEZE, B2HH, FRA, F. LIVIFEHIPLNA ETRTR
RSN . LT B E BRI T]. AARBEIR A,
2009, 24(3): 369-377. (TianYJ, LiXB, Xin L J, et al. Im-
pacts of the rise of labor opportunity cost on agricultural land use
changes[ J]. Journal of Natural Resources, 2009, 24 (3) . 369-
377.)

BRTT, XK. R E KRR A JRAE S AT LT ). AR
Z3%, 2007(9) ;: 3944. (Zhong F N, Liu S F. The Research of
Rice Spatial Distribution[ J]. Chinese Rural Economy, 2007 (9) :
3944.)

HOAME, W50, % . HERARL ARG 3 h—A AT Ok R bk
rRIM]. db st P E RO H, 2005, (Huang Z H, Hu
B, et al. Who is the subject of agricultural structure—farmers’ be-
havior and decision analysis [ M ] .
Press, 2005.
TS, MR

Beijing: China Agriculture

XU B2 A AR B it 4 B 4 A

[14]

[15]

[16

[

(17

[

[18]

[19]

[20]

[21]

[J]. &%#hsE, 2001 (12) : 55-65. (Wang D W, Huang J K.
An analysis of China farmers grain supply impact under the duel
price system[ J]. Economic Research Journal, 2001 (12) : 55-65.
RN, Scott Rozelle, i £V, 5. WA M g R I
MG H/ AW P ELO [ T]. B, 2002(9)
84-94. (Huang J K, Scott R, Xie Y P, et al. The consideration
of the impact of entry into WTO upon China’s agriculture: Taken
from the degree of protecting produce prices and market integration
[J]. Management World, 2002(9) ; 84-94.

Ravallion M, Chen S H. China’s (uneven) progress against pov-
erty[ J]. Journal of Development Economics, 2007, 82 (1)
142.

FRBERS . TFRCARA T FR AR 4l 2 Ax T[T ] ARlk 2835 1)

i, 2010(8) : 8-12. (Ni H X. The Issue of China’s agricultural
safety under open market environment[J]. Issues in Agricultural
Economy, 2010(8) : 8-12.

VRN, B4, DU . BTIN  E GORL R e A T FLBOR 1Y
B[], Rl g, 2012(3) :4-8. (Huang J K, Yang J,
Qiu H G. The reflection of national food security strategy and poli-
cies in new times[ J|. Issues in Agricultural Economy, 2012(3) .
4-8.)

T, BT . R ERE 2 2[T]. Rl ARE
3%, 2012(2) ; 4-8. (Yu X H,Zhong F N. How to protect China’s
food security[ J] . Journal of Agrotechnical Economics,2012(2) :
48.)

FE4D6. KREWE—m A e A% 4[], FFiont
1, 2013(3) ; 87-108. (Wang S G. The story of the soybean—
how the capital influences the human safety[ J]. Open Times,
2013(3) . 87-108.

REHEZA T M JHREFERIRIM]. L P E AR K
fift, 2003.
Beijing: China Renmin University Press, 2003. )

FRE . BIRTLSL R Z 24340 [ EB/OL]. [2003-07-02].
1046/1947497. html.

( Wooldrige J M. Introductory Econometrics [ M ].

http ://www. people. com. ecn/GB/jingji/
(Li X Y. Soybean revitalization plan is taking place in Hei
Longjiang. [ EB/OL ] [ 20030702 ] http.//
www. people. com. ¢n/GB/jingji/ 1046/1947497. html. )



