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Fig.4 Interface of crop water productivity Fig.5 Optimized results of planting structure

BRBATEN , WMEREHN, R AT b BRI
4 ATHRAIRIR 3R AR i B BRI G EAEATREN. RAFEN

REULAFPHX AFHRTHNA . RENR  EATHNRI,BRALERBEIER, B 1971
FRO[SRTHTUBRRAXER,F2HBHOK  ~2004FE34SEZRNSHTUIE ER BR.
XEMRARESHEYEFTHANERR, WR SRE XEAFRNTHMHEENH, RS #EY
SEFUHKXFRELFEHAFL, AERAENER BEHFEER R XGAHR.

£1 LAEHHEEREFRES K

Table 1 Required p of system at Jinzhong area, Shanxi
M &K LEHHE BIEHEMY K5 EHER 4% (55/kg)
Name of Growing Date of beginning to end BiEH X ) Price
crops stages (m-d~m-d) A; ‘ (Yuan/kg)
0) 09-22~03-10 0.1232 0.83
BT @ 03 -11~04-20 0.1701 0.77
Winter ® 04-21~05-13 0.2300 1.15 1.36
wheat @ 05 -13~06-01 0.3063 1.16
® 06 -02~ 0629 0.2107 0.72
@ 05 - 01~ 06 -20 0.0425 0.54
EEX
] ® 06-21~07-10 0.1060 1.18 13
Sering ® 07-11-~08-08 0.2105 1.65 ’
com
@ 08 ~09~09 ~20 0.0943 1.01
) 05-01-~06-25 0.0870 0.27
-1 ) 06 -26~07-25 0.1911 1.28 L2
Sorghum @ 07 -26~ 08 -08 0.0921 1.13 ’
() 08 -09~09-20 0.0458 0.89
@ 04 -20~06-01 0.0622 0.56
)} 06 -02~07-08 0.2432 0.92
1.3
Q@ 07-09~08-05 0.1726 1.25 0.55
Potato
@ 08 - 06 ~ 09 - 04 0.2384 1.28
® 09 -05~09-20 0.1836 0.84
@ 05-01~05-25 0.0567 0.35
X8 @ 05-26~07-25 0.3015 0.75 2.9
Soybean ) 07 -26~08 - 08 0.3765 1.10 ’
@ 08 -09~09-20 0.2458 0.45

H:XMEME,Q~@OFHRE MW, R, MY ELH  RBP. HEEKR,O~OHFIRE Y, R, HE, DB R
R.0-OANRER WM, AV . AN HHMEY, MERAK.O-OAJRK LY. S M LMK ROEFREY, RRKEN.
HRE, O~ OAFRE - HH, FHM, XM, BRW,

Notes: Winter wheat,D ~ @ ref ding, reviving, elongation, tasselling, maturity. Com, @ ~ @ represent seeding, reviving, tasselling issue,

ity. Sorghum, @ ~ @ rep ding, reviving, elongation, flowering grain-filling stage. Potato, (D ~ © represent germination, seedlings, tubers peri-
od, starch accumulation, harvest. Bean, @ ~ @ represent seeding, flowering, podding, drums particle.
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BH39.8% , BKEBKL 0.75% , 2HFRBER 22.
4% MTE> R . ZH¥E EDHKER AL
— A TFRARLEA¥E FERHHEENASR
MNAEERBER.

%2 WEBHDBREDRALGHRLER
Table 2 Optimized planting structure in Jinzhong area of Shanxi

RAER REFR fUBEKER

LA R

Mg e Opmnd T el i ey heal it T

crops (10*ha?) (10g) crop (10°) (10° Yuan)  area(10* hn?) (10° kg) crop (10° ) (10° Yuan)
4 /NE Winter wheat 2.87 1.00 11.49 1.36 3.82 1.25 15.29 1.70
% %K Spring com 16.00 9.33 52.04 12.60 15.55 9.00 50.58 12.15
%% Sorghum 1.45 0.74 4.36 1.20 0.57 0.30 1.72 0.49
LW Potato 2.13 7.9 4.04 4.39 1.68 0.72 6.04 0.39
X & Soybean 1.33 0.27 7.65 0.78 2.16 0.36 6.58 1.04
A Sum 23.78 19.33 79.60 20.33 23.78 11.63 80.20 15.78

. 788.
5 g:'ﬂ: I/E [4] Tasi T T. Optioning multiple cropping system simulation studies[J].

L Jensen K34 >R A ER, EREAY
WAL BATHIEMRBEEESETEIE . FE
X BR A . DREEYHHEEH, BIFBERT
WA BEHEYHESHANTERERKGA KR
WEEFERHTIRLHNER, AP RATEAR
5 3t X 7 B9 5 30, T AR A0 ) 5 e XS R Y
fEY MW, RAERNERE XA, LLEES
X K5, BRI T 1971 ~ 2004 3 34 a HHETHHE
BB 2005 FAME FEXRFHR.KE B8
ERMEWETTRE RCERELEKATER
FRHHEER, SEFFABERE, BEEx—
.

HREZXNRE, P LAAARFEEE (I Pen-
man 22 HLE AR L7 %) RN G FHEES
H,BEEASERERIE RATHE, AT
EREMRREFHEEH,

$ % x Wk

(1] e EEE PETFERRARREMERRER(E2
2£): PEARRARFHAABMER AL ST IM]. L5 P
B KR K A R4, 2001,

HAR, KL% .0 % SWENEEHTAHENI). K
FI¥1#,2004,(3) :111—118.

Dudley N, Howel D, Musgraves W. Optimal intra seasonal irrigation
water allocation[ J]. Water Resources Research, 1971,7(4):770—

{2]

(3]

Agricultural System, 1987,25:165—176.

Alizadell. Interior point methods in semi ~ definite programming with

1 optimization(J]. SIAM Journal of Opti-
" misation, 1995,5(1) :13—51.

(6] BAKR.ERRUZABEFRBEXFRAENGH(D] LR 4

R K¥,1993.

WY NER AT ARG HRLRE BRI

[1]. F B R & #5,2000,(9) :70—75.

FEF. HAEREERAHY L KX KR FR LR

{D].dbw P E Rk K%, 2002.

Ma Jiangin, Chen Shouyu, Qiu Lin. A multi-objective fuzzy optimiza-

tion model for cropping structure and water resources and its methods

{3]. Agricultural Science and Technology Newsletter, 2001, (1) :5—

10.

[10] B X.#ituRXgHHTKARIERRRER—-LIEL

FBCR B HID]. AL - BRI K%¥,2003.

WEk,8 F.5EEK. IRKAIPESEHERBALMY

WFRESRIE[]]. RETR¥4H,2007,12:171—172.

Higgins G M, Georg G. Regional of land potential; A fal-

low up to the FAO[J]. Nature and Resources, 1981,17(4): 11—

s.

HEK ERF THETRBRREKSFHS N TR FHH

HEMAID]. B IR K% ,1995.

EREB.FYH THREA BN ERAMNBERRRENR

[1]. R TR ,2002,18(5) :235—240.

EME.AAF UARE S KERSHEYR B AKER

[M).4E3% - P EFH 5 R t AR 3t ,2003.

HER, PR ERF. RRIAFE G ERRBERMAE(M]. LK

(s]

to

(7]

(8]

(9}

(1]

[12]

[13]

[14]

[15]

[16]



%3 FAES ET VBREFEFEYHESHIREIRRETR 95

2t Rt , 2006. (181 # %% %X.% %% Vil Buic BF R RHAME
[17) % ¥ Visual Basic REHRLSHM(M]. ALK . HEREY [M]. b5 - e 4 K 2 i AR AL, 2006
fR3t,2008.

A visual decision support system for optimizing planting
structure of dryland crops

LI Yong-tao’ , GONG Dao-zhi?* , MEI Xu-mng2 ,» ZHANG Fu-ca.ngl
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas ,
Ministry of Education, Northwest A & F University, Yangling, Shaanxi 712100, Chinas; 2. Institute of Environment and
Sustainable Developmens in Agriculture, CAAS, Key Laboratory of Dryland Agriculture, MOA, Beijing 100081, China)

Abstract: Based on Jensen model of water production function, using the multi-objective program methods and Vi-
sual Basic 6.0, a visual decision support system was developed to optimize planting structure of dryland crops, such as
wheat, comn, soybean, potato, sorghum and other crops. The users can input related data (multi-year rainfall, sunshine
hours, daily maximum and minimum temperature, daily wind speed, etc.) and other basic parameters (soil, crops),
and can optimize the structure of the main crops. Its operation is simple and practical. Its application was conducted in
Jinzhong area in Shanxi, each crop’s yield was predicted based on multi-year rainfall data under different types of year.
Compared with the actual results, it proved to be reliable, so it can optimize and guide the crop planting structure and
area, while uniting food production, economic benefits and water use.

Keywords: dryland agriculture; water production function; visual basic; optimizing planting structure

(LBE78A)

Simulation research on the effects of different rotation
sequences on crop yield at Changwu arid-plateau

WANG Xue-chun', LI Jun'?, REN Jing-jing'
(1. College of Agronomy, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Insiituse of Soil and Water Conservation , CAS & MWR, Yangling , Shaanxi 712100, China)

Abstract: Simulation results of EPIC model were analysed after the simulation of different rotation sequences. Con-
sidering grain yield, economic benefit, water stress days and productivity rate of N fertilizer generally, different rotation
sequences were assessed, then the advantage and disadvantage were compared. The results showed that: (1) The average
grain yield of 8 rotation sequences was 4.61, 4,40, 4.16, 4.48, 4.28, 4.29, 4.71 and 4.55 t/hm’® respectively and
8 downward trend appeared during the simulation period. Considering economic benefit, spring maize-winter wheat was
the best rotation sequence. (2) Water stress days, suffered by spring maize and winter wheat, of R2 (spring maize-win-
ter wheat-winter wheat) was the least (29.51 days average) among 8 rotation sequences. Winter wheat was more suscep-
tible to water stress than spring maize in the rotation system. The value of productivity efficiency of N fertilizer in R1
(spring maize-winter wheat) was the greatest among all rotation sequences. Taking grain yield, economic benefit, water
stress days and productivity rate of N fertilizer into account, the appropriate rotation sequence was R1 (spring maize-win-
ter wheat) on Changwu arid-plateau.

Keywords: rotation system; EPIC model; crop yield; Changwu arid-plateau



