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Selection and adjustment of cropping system under risk::
An empirical analysis based on vegetable cropping
households in Beijing

ZHU Ning, MA Ji~
(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract This article studies farmers’ choice and adjustment behavior of cropping systems under the conditions of risk
in depth.reveals the rationality of farmers’ adjustment about diversified cropping systems.and thus provides a basis to
guide farmers’ selection and adjustment on the cropping system. Based on the cross-section data obtained from
sampling survey of Beijing’s vegetable farmers., this article adopts MOTAD model to analyze the production and
operating status of the farmers and their cropping system choice under risk. The results indicated that Beijing vegetable
farmers faced price risk mostly, and they might adjust their vegetable planting structure when they were in risk.
Combined with utility maximization condition, the author calculated a reasonable vegetable cropping system suited to
the local farmers,and that farmers could take diversity cultivation with 0.41 hm? of land and then receive prospective
return. According to the field research. every Beijing vegetable planting household had 0. 74 hm? of land area in
average,so the results of this study could provide a reference for the local production and operation. The local
government should make some rational plans. The degree of organization, production and management capacity, sale
ability,and technical application capabilities of farmers need improve gradually.
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Table 1 Famers’ basic characteristics

i H K%K JI5E S IX JI5E S IX 3E M X T
Item Daxing district Shunyi district Shunyi district Tongzhou district Mean
EZ i 4 4 KI5 4 db 4541 Pl SE R
Township Baofa town Dasungezhuang town  Beiwu town Huoxian town
w4 TKFK 5 R KNS AT FRFH E A o
Village Zhangjiawu Dasungezhuang Guojiawu Xuguantun
(EECRE VN 19 19 20 42
Number of households surveyed
Z Al A AE T80 AR/ hm 0.13 0.25 0.28 0.14 0.19
Tomato planting area
% A A/ (9T /hm*) 46 059. 00 37 132. 65 42 423. 60 40 564. 95 41 347.05
Tomato cost
il s / (OB /hm?) 98 128. 95 44 279.10 32 512. 35 55 750. 65 56 742. 90

Tomato net income
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REIX F B 22 55V Wy 0 7 b A I, 32 2 Al
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ZTAEY e T AN I%ﬁ*ﬁ?ﬁﬂfa ‘&
ﬂu“ﬁi%”%ﬂ“ﬁi%“ﬁii” IS IX 3 B 22 A
Je T b 5 3 Al AL BT it 1 0 Y I A A 2 {??1'?%,

= TR AR R T i < T R i > LA
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Table 2 Risk faced by sampling famer %
AT i G & , .
X o , ERE S BOoRAEE)  HAl
o Prices for agricultural Agricultural ]
District i i Natural factor Policy Other
production supplies product price
KX Daxing district 52.63 36. 84 21.05 15.79 0. 00
il I [X. Tongzhou district 59.52 59.52 57. 14 33.33 7.14
it L X Shunyi district 41.03 30. 77 28.21 12. 82 2.56
4 it Total 51. 00 44. 00 39. 00 22.00 4.00

T FE VB AL B A 5 32 IR IR 22 JRURE 6 L T LA 3R b 18 50 I i MR g 1 8 ST 3 1 1 A BRSR DARE AR B 3675
Note: During the research. this problem is a multiple choice question. So the results in the table are acquired by the method that using

times of every selected option divide by the sample.
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Table 3 Typical household alternative crops

T2 2. (7—11 A

First kind of tomato ay : (From March to June)| Second kind of tomato 2y : (From July to November)

¥1 x2—3 )
First kind of

First kind of cucumber 3 : (From April to June)

Second kind of cucumber x; : (From July to October)

lettuce ay :

FF 1 a:(3—7 )

(From December

First kind of eggplant s : (From March to July)

?JE? 2 xs (7—11 H )
Second kind of eggplant s : (From July to November)

to March)

Watermelon ay : (From March to June)

H3E 2 2:(9—11 AD

R 20:(2—6 A)

Muskmelon xj0 : (From February to June)

Second kind of lettuce a5 : (From September to

November)

AR HE S 415 7T LA S8R P R 20
Pl B IR DS PR B MR TR A R0 XS
PR R B S A5 T AR R SR o P A A
iR S 2 LR 4D

W 4 FiR TR A 10 BB EY) ik 2%
BE N, IEF T 131 848. 65 J6/hm? . T Ho i 25 R %k
MR . % B B RS s BRHEY . 2
AT S R A i e D] A 2 R ) AR
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Table 4 Gains and bias of the sampling famers

PRI MEREL WERE 2 WMERKI3 WERH4  WMERHS
IR ES (JG/hm®) First Second Third Forth Fifth
Crop species Expectation deviation deviation deviation deviation deviation
of unit profit coefficient coefficient coefficient coefficient coefficient
Fnl 35 058. 60 3 051.90 13 010. 40 24 579. 30 51 601. 05 13 3145. 25
First kind of tomato
Al 2 68 506. 35 9 184. 05 20 590. 35 40 663. 20
72 681.45 177 869. 10
Second kind of tomato
N1 25 465. 50 1271.25 5 141. 25 31 321. 35 60 649. 95 81 733. 35
First kind of cucumber
IR 2 25 797. 60 1579. 35 8 634.75 17 325. 00 29 542.35 86 793.75
Second kind of cucumber
T 15 759. 00 0. 00 0. 00 0. 00 59 805. 00 99 000. 00
First kind of eggplant
T 2 15 610. 05 0. 00 16 399. 95 25 200. 00 44 566. 20 45 986. 70
Second kind of eggplant
H3R1 32 356. 35 2 699. 25 10 513. 65 19 446. 00 37 720.95 87 426. 45
First kind of lettuce
H:5E 2 19 932. 45 545,55 10 799. 70 18 877. 65 35 300. 85 52 291. 05
Second kind of lettuce
[LTP)IN 20 881. 65 0. 00 11 348. 40 20 899. 95 38 890. 65 94 285.05
Watermelon
IS 131 848. 65 27 532.50 65 706. 45 94 792. 50 18 0675. 00 21 8561.55
Muskmelon

TE AT 18T 2 FUPY TR BE 8 0 22 R HOR 0 SEPR A I 22 R BUNT 0 BURE DL, B PO AT TE B9 b 2 45 T a3 B IL

4+ I LLAERUR BLRLA T 0 B3 0 3157

Note:In this article, some deviation factors of the two kinds of eggplants and watermelons are zero, but the real deviation fators the

author got are less than zero. As the goal of this reasearch is to obtain the maximum expected profit, the author calculated

numbers 0 when they are less than 0 in the model simulation.
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Table 5 Model estimation results hm”
T 1Ca) i 2Ca) N 1(x) WK 2Ca) BT 1Cas)
(E.W){H/7t First kind Second kind First kind Second kind First kind
of tomato of tomato of cucumber of cucumber of eggplant
(42 530,185 043) 0. 10 0. 20 0. 00 0. 00 0. 00
(40 000,167 637) 0. 00 0. 20 0. 00 0.01 0. 00
(35 000,142 243) 0. 00 0. 20 0. 00 0.09 0. 00
(30 000,116 848) 0. 00 0. 20 0. 00 0.17 0. 00
(25 000,94 014) 0. 00 0. 20 0. 00 0.03 0. 00
(20 000,74 131) 0. 00 0. 20 0. 00 0. 00 0. 00
(15 000,54 839) 0. 00 0. 20 0. 00 0. 00 0. 00
(10 000,36 362) 0. 00 0.13 0. 00 0. 00 0. 00
T 2Cx) SR 1) KR 2Ca)
(E,W) /7T Second kind First kind Second kind PR AR Gy
of eggplant of lettuce of lettuce Watermelon Muskmelon
(42 530,185 043) 0. 00 0. 20 0. 00 0. 00 0. 20
(40 000,167 637) 0. 00 0. 20 0. 20 0. 00 0.17
(35 000,142 243) 0. 00 0. 20 0. 20 0. 00 0.09
(30 000,116 848) 0. 00 0. 20 0. 20 0. 00 0.01
(25 000,94 014) 0. 00 0. 20 0. 20 0. 00 0. 00
(20 000,74 131) 0. 00 0. 20 0. 00 0. 00 0. 00
(15 000,54 839) 0. 00 0. 04 0. 00 0. 00 0. 00
(10 000,36 362) 0. 00 0. 00 0. 00 0. 00 0. 00

S B AR B b, BRI JTCRR A e AR 3 (F R AR SR
Ve )0 A 22 AR R KL 60 Yo Bl AR P BAE R 1 S OF
18 22 AR (R 4 o A5 32 R0 A B 1 A XU AR K
JIT DA &5 A HE R S5 B U 1 B AL 28 R 5, WA JB R
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20 000,30 000,40 000 FI 42 530 T B 1% L, H4 B 40
(2538 5 S B 1 DL AB L 3 4T
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AP AAUAGE SR AN 1) e KAk 7B 38 5K 4 Hk 25
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26 6 ALK FIHI BRI ZS 40 000 JC, T E 0. 41 hm® M,
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Table 6 Comparison between model results and reality hm?*
e E= E= E= E= E= 70 Hl 5z S K% N
Crop 10 000 76 20 000 J& 30 000 J& 40 000 J& 42 530 JG Scope Shunyi Daxing Tongzhou
Al 1 0. 00 0. 00 0. 00 0. 00 0.10 0~0.10  0.13  0.11 0.32
First kind of tomato
il 2 0.13 0. 20 0. 20 0. 20 0.20  0.13~0.20 0.13  0.13 0. 20
Second kind of tomato
w1 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.09 0.07 0.17
First kind of cucumber
HIK 2 0. 00 0. 00 0.17 0.01 0. 00 0~0.17  0.09  0.07 0.11
Second kind of cucumber
i1 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.12  0.00 0. 00
First kind of eggplant
i 2 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.17  0.20 0.03
Second kind of eggplant
A1 0.00 0.20 0.20 0.20 0.20 0~0.20  0.23 0.54 0. 00
First kind of lettuce
H:3 2 0. 00 0. 00 0. 20 0. 20 0. 00 0~0. 20 0. 20 0. 54 0. 00
Second kind of lettuce
[LiPIIN 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.21 0. 20 0. 00
Watermelon
R 0. 00 0. 00 0.01 0.17 0. 20 0~0.20 0.00  0.11 0. 00
Muskmelon
x7 HARHHEER
Table 7 Utility function’s results JG
. WE1 sE2  sEs KL %S %6 %71 hEs
Item First Second Third Forth Fifth Sixth Seventh Eighth
plan plan plan plan plan plan plan plan
E{H E-value 42 530 40 000 35 000 30 000 25 000 20 000 15 000 10 000
W { W- value 185 043 167 637 142 243 116 848 94 014 74 131 54 839 36 362
U {8 U-value 44 619 48 363 46 757 45 152 40 986 33 869 26 161 17 638
* 8 MAZANLTHIFES ERER
Table 8 Timetable of cropping system plan under utility maximization
H {» Month
12 1 2 3 4 5 6 7 8 9 10 11
December January February March April May June July August September October November
dn A1 A2 3(0. 20 hm® .12 H—WA4E 3 )
First variety Lettuce
Al H 2 FTJK(0.17 hm*,2—6 J)
Second variety Muskmelon
Al 3 ZAMi0.20 hm*,7—11 AD
Third variety Tomato
i 4 #JK(0.01 hm?,7—10 A)
Forth variety Cucumber
LTI A 3(0. 20 hm®,9—11 A)

Fifth variety Lettuce
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