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EX EXKEREMEFEENTR 4R %Y
BREWAMEHERE 20% ~300HRE, BEEY
BER NS TR B SCBR = B o Roloff (%1998 4E % /v
EEERR - NE KR - PE - PEZHEYR
GTFMEFRBTTEIBIR, &R KW EPIC A
ERFHENARARERAREYEENER;

38 H 1 : 2009-11-06

ELWE HFEHRPFES V5 H (40371077,30471024)

X EH S 1000-7601(2010)03-0071-08

Geleta 5511994 £ M RAE MR KA R B/ KB
THRREAME.IXFEATTHIRR.ER
EPRRMEXNEFEEZALPLUNERRSR
HEWH MEXKKNFERAZEBRRENE R, &
g6l Er Fp AN K48 Hb K K0E
PRI REY L, EPICHBM E 4+ B R X EEL
NEEEEERNEEREZRLEEY =R OBEL
GRETVUELZN. 2HRRATENEDNY
% MA EPICHEAXN ARZEREREN=R.T
B ESEHTERRR . GEAAEEREREN
FR.AFNE . TEMEEER M RAAZERE
REHTHHHTS, REATEL S5 YA EEG
HENNEERERE, VELREETHERR
BEFHHERBREENEKE,

1 MR 5Tk

1.1 BRAE

KA BN T BB RBERESK
&4 % EPIC (Environmental Policy Integrated Climate)
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INE AR~ LN (R, EE R~ EE KL
MERE), BER-BEXR K PELNE

(RS),BEEXRFEX L NE-L/NE-KPE .

(R6), BEERFEEKRFEXKLNERY, #
ER-BFER->FEEKR-LPE>LNE(RS), T
HEEREALDEEE(CWW) . FEEXEE
(csc),H CWwW.CSC MR, KNEMFEEKRM
M BB K43 B4 N 180 kg/hm® #1 P 90 kg/hm? N 240
kg/hm?® 1 P 120 kg/hn?, & /% F1 & E K B Fh A %
BE4r51 % 2 250 000 #k/hm? .45 000 #/hm?, HEH
BRI KEET,

1.2 WinEPIC # B &) /¥ 5 £ 301i&

EPICEMEXERTHERFN “SBE—1F
—EY—BEHE" BAERENSH N EER 8 EE
BB ERERAMEYERK IHEBELFHS
MEYFEERHEERAR, BB LU X" o B %
K, CEEDEY=BOKAYDISEAIR,TH
EFNEBEMEFFERERORS 2, HE
Y= R ABHIR EPIC BRIMBEATHEEZ — BRI
PR/NEF=BMR B HEXRECEE T0.90
EEP ERIBRERMHETRER, ERHE
PHWENMNEFREAANAEARNHOHET RENR
7.78%%2, M EKRMAALTR R BELAE
VERAEYTERERTUEZHD, KEBLEE
Do R B 4 e 5T ot B 0L 4 B ) B AR 7 B
AR, A BF5ER Al WinEPIC 3060 A , T LA 4 48
BEENRERS, FEEEFH BEYHBER™
B, 0 Ry B AL s S BB DY,

B BT R AR 1957 ~ 2001 FKRRK R
REXETEKRS LY, TESHEEZHERE
E.EMAEE, FME, HXEE, REMKHES
B HPAHEHEREL A Bt HH KR
B(J[35~37]° ’

T REFECESEIMHNEN L RAE HEEAM
FAEZERBUVESENESBSYEER,
ERASE FEHRAR BRETBURLHETR
BREBTERSMEET. AXEEL L HHEE
HEBPHRANBE-FIRBETFLHRM, —
B4 FRRA L MO Fach E  F R0, AR
FRANTEAKREF AR+ R—RBY L,
BREHNNEREFEREN T m, 48 10 MHE:
0~0.0l m,0.01~0.2 m,0.2~0.5m,0.5~1.0 m,
1.0~2.0m,2.0~3.0 m,3.0~4.0 m,4.0~5.0 m,
5.0~6.0m,6.0~7.0m, 0~7 m £ EHFHHIE
FREERRH L MAESHH0.27 m/m,0.13

m/mfl 1.32 g/em’®, FHERK AN 24.0 mg/kg, ¥
EEBN 3.1 mgkgo

EEEBEEED, REL/NENFHENER 9
A2 B,k EIARFEN6 A20H, EERB
MErEN 4815 B, WKNEAIYENI A 15
A, MERES Y KkHERMER, BIMERLR
ERTENEDEKER, 8 3RBUORAEF
|,k EFRSSRERPBHENK HEHEER
Bt 5 do

EPIC ERE S EMAE K SHEHEDHERK
REMBAFRERLR, GBERE. KO F2E
FEREMEYERENSHF=BERM AR
B NTREEYHEYEANEY FEZNHEER
BEEEEY &R, KT 5MKHE X RE
MELHHMBLER, FKRUBLNENEERNBE
HREARHHE AKEERE AKAFREEBE.
BAHARERESEBESSEBATTHRE(E
Do

2 HRS50M0

2.1 TREERERELEMENEIXN"R
EELNRRPEE, LN EMNEEIR=BVHE
FHN . BEEERFHE LA AR M, =R HEE
n BEFEEE K. EAEPMENEIRTEH=R
B ASIMEEREREM 2 ERRLE P, CSCFE
WHEL, KN RTARL,CWW RE(E2), H1
ZUREENEEAEFETIKRAETRESHESR,
MR EREERELNDENERRIOER. &
41 F£9,1995 £ X B E 4, RI.R2.R3.R4. RS,
R6.R7.R8 EZFEMIEM AP BRA I HEZNE 0.27
tVhm? & /PE 0.24 Vhm? L /PFE 0.24 t/hm? & /)
#0.29 t/hm* AP F 0.3 vm . FEX 1.7
t/hm? & /NE 0.29 vhm> FEE X 1.71 t/hm?, £/
#EBRHABEKTEEX, '
HEMAREEREFENEOHTHR, &
XUEELKNEMEREEXRNIS R, NAREE
RERGNEOHMPRRETTIFN. O
BHRERZEFTHEMEYHEXE—E0PRED
EEERETHRNFEBEEMR, AARXKRRN E=
(Y, -Y)/ Yo, AP EXREOHPTRRE, Y, &
TEERERETEMEYNTR, Y, W %EDE
A-ERHEERETHFERE, DR N6 7
1963 SE R2 PR AN EEXR =&} 8.378 v/hn?,
H CSCHHHEEK(1963 F) & 9.128 vhm® EET
0.250 v/hm?, N R2 BB K MY S5 . L5
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¥ SESHEHH CSCHRA, REEYEORE,
Hilt -0.250/9.128 = - 0.082 Bih R2 E DO X &
FEXA R R LB 1964 4 R2 R4
NE X CWW &/ E R HOR R (7.291 -
7.216)/7.216=0.104, B R2 R O X & /& 4y 3H
FERE N 0.104;1965 4E R2 P O XL/ F A7
R K (8.229 -7.46)/7.46 =0.103, LBERRYH
EXNFERARANEOH=NERTHESH
R1.R2.R3.R4.RS.R6.R7.R8 E MR R ELE
FHE A B R 0.03,0.16.0.14,0.06.0.06.0. 14,
-0.02.0.15. NEOHFHREE R B=HRE

i, KN RS, BEMN RT,
HPEKRMPEFBLFHBEH, FEKE
R1.R2.R3.R4.R5.R6.R7.R8 F A= & ¥4 3
$5.68.6.03.5.79.4.99.5.01.5.42.4.93.4.85
vhm? D =R HES M 0.04.0.17,
0.03,-0.01,~0.04.0.02. ~0.06. - 0.02, X R &
%% 0.28.0.25.0.29.0.40.0.39.0.37.0.38.0.45
(& 3), &£/ME7 R1.R2.R3.R4.R5.R6.R7.R8
B B PB4 50289 3.49.3.55.3.57.3.38.3.53,
3.50.4.03.4.09 t/hm’, 3 O =3 R HH 4 5 %
0.01.0.15.0.18.0.20.0.17.0.23.0.11.0.43, %R &

®1 EPICHBPENENRIXBLIEELEKSH

Table 1 Some important vegetal parameters of winter wheat and spring maize in EPIC model
BREH BHRHA BHHBX
Parameter name Parameter The meaning of parameter

CPNM Winter wheat Spring maize
WA 31 42 BESYR - SRR Energy to biomass conversion factor( 1/ (hm?+ MJ) )
HI 0.4 0.5 i 2k 45 30 (G % BUH 0.01 ~ 0.95) Harvest index (generally in 0.01 ~ 0.95)
TB 15.0 25.0 femA K BOERE Optimal temperature for plant growth(<C)
TC 0.0 8.0  fEAEKRMEEE Minimun temperature for plant growth( C)
DMLA 6.0 6.0 Bk # 7E M T BUR 3K Maxioum potential leaf area index
DLAL 0.91 0.50 ERZEYHERREIDBRHE 5B E R PO RGENRE 0.4~0.99)
Fraction of growing season when leaf area index starts declining(general value of it is 0.4 ~ 0.99)
RLAD 1.0 10 HERTESH,1.00 RERZHEGERBRE 0~ 10)
Leaf-area-index decline rate p » 1.00 is rep of lineal decline( general value of it is O ~ 10)
AR -EREHREERTRSH, 1.0 RBREGAXKBRM 0~ 10)
RBMD 1.0 1.0 Biomass-energy ratio decline rate parameter, 1.00 is rep jon of lineal decline(general value of it is O ~
10)
GSIt 0.007 0.007 BAAALFHE Max I cond (m/s)
HMX 1.2 2.0 B KB W Maximum crop height(m)
RDMX 4.0 4.0 WA L K598 K F B E Maximum depth in which soil water can be used by the root of crop(m)
AYRBAZRGEHREN, %iﬂ&ﬁﬁzﬂfl\&ﬁ&mﬁfﬁ)tw f'ﬁ%&%mﬁ%(d\&ﬁa
FRSTL 15.20 5.01 T #({H) Frost damage parms. Numbers before the decimal = p Numbers after deci
= fraction lost when given minimum temperature is experienced( % )
AYBRRBRAEBRESN, %ﬁrzﬁsﬁlx‘t’(d\&ﬁzzﬁﬁﬁ)(t)w (LX) §: EICN ¢
FRST2 25.50 15.95 A E#{H) Frost damage parms. Numbers before the decimal = p . Numbers after deci-
mal = fraction lost when given minimum temperature is experienced( % )
RWPCl 0.40 0.40 Hi e 48 B R ¥ Root weight/biomass partitioning coefficient when seed emerge from soil
RWPC2 0.20 0.20 R385 48 % R 3 Root weight/biomass partitioning coefficient when crop is mature
F2 KREREEEREREPENENEIK~REKITHE
Table 2 Statistic value for spring maize and winter wheat yield of different rotation sequences at Changwu
B8 Item Rl R2 R3 R4 RS R6 R7 RS CWW csc
F-34 Average 4.61 4.40 4.16 4.48 4.28 4.29 4.71 4.55 3.38 5.22
B H Max 7.95 8.38 8.23 8.31 7.83 7.84 8.72 8.712 7.46 10.06
R Min 0.27 0.2 0.24 0.29 0.23 0.70 0.29 0.74 0.84 1.41
REX sud 2.27 2.38 2.29 2.17 2.00 2.26 2.01 2.15 2.16 2.32
EREH CV(%) 49 54 ss 48 4 53 43 47 o4 44
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W54 0.68.0.65.0.62.0.65.0.52.0.61.0.59,
0.50(F% 4), WFEYHL, EXFEFHEBRER
F/hE., REEMEK, R RI.R2.R3.R6 FHEE
FERBATRE, FAZERERALTHLNIE

FEYBITRA, RRAEEREREHK, ED
X % E K 938 7 R R7.R5.R8.R4.R6.R3.R1.R2
UK, RN E MR R1.R7.R2.R5.R3.
R4.R6.R8 KKKk,

%3 KRHEFFHEERERLPEIXREITA
Table 3  Statistic value for spring maize yield of different rotation sequences at Changwu

WMH Item R1 R2 R3 R4 RS R6 R7 RS
33 Average(t/he’) 5.68 6.03 5.19 4.9 5.01 5.42 4.93 4.85
BR A Max(t/hm?) 7.95 8.38 7.83 8.31 7.83 7.84 8.72 8.72
B Min(t/ho') 2.94 3.91 3.21 1.31 1.32 1.71 1.32 1.44
HFEE Sd(t/hm?) 1.58 1.52 1.67 2.00 1.93 2.01 1.87 2.20

ERRE CV 0.28 0.25 0.29 0.40 0.39 0.37 0.38 0.45
MR E 0.04 0.17 0.03 -0.01 -0.04 0.02 -0.06 - -0.02

£4 KETAXEREREDPHENEFREIUE
Table 4  Statistic value for winter wheat yield of different rotation sequences at Changwu

B E Item R1 R2 R3 R4 RS R6 R7 R8
F3 Average(hm’) 3.49 3.55 3.57 3.38 3.53 3.50 4.03 4.9
B Max(t/hm®) 6.96 8.23 8.23 8.23 6.93 7.59 7.01 7.59
B {EH Min(t/hm?) 0.27 0.24 0.24 0.29 0.23 0.70 0.29 0.74
HFREE S1d(/hmt) 2.37 2.32 2.21 2.19 1.83 2.12 2.38 2.05

ERERB CV 0.68 0.65 0.62 0.65 0.52 0.61 0.59 0.50
FOMEHRE 0.01 0.15 0.18 0.20 0.17 0.23 0.11 0.43

2.2 FRAEIRERENHEFHNE

R K B 2000 ~ 2007 4510 BE BB RUR 4+ F1 R
HHEGEIHKRTESN 2B RPAZHEK E
EAEHEANTHAESE), HERIKR
2000 ~ 2007 SF A A AP M 3B K 3.5 TT/kg
4.5 TT/kg, XDEMVHMBH 1.6 T/kg, BE
KB EHHEN 1.4 TT/kge ERTAEHAELER
W ,667 m* MEXS, B (LEMHF), &3, R
BLER R B R4 A 25.35.20.10 J., A3k 90 T/
667m’ Bl 1 350 JC/hnt® ; R BE TED B9 /1N 32 8 3, 3B b,
WoE BB AT T B A 4509 30.70.40 7T, A it N
140 T/667m® BJ 2 100 JC/hm?, M R/ E B2 T 2%
Yag,;\;ﬁgﬁ‘ﬁﬁ%j]:

Y%‘/l\i = 1.6)’4;4\; - 3.5Xnapg - 4.5Xp -
2100 (1)

Yezx = Ldymzx - 3.5Xvmzx - 4. 5Xpnzx
- 1350 (2)

RERGNEVLHEFRNE Ve BITEF
A

Yau = (20 Yeng + 2 Yaar)/N (3)
AR P Yepe ARDEZBHFRE, yarze LD

EPER, Xnapg ARNEREKFE, Xpgng HEMD
EHBKE ;AR (2) B Yezx AETKRSHER S,
yazx NEEXRPEE, Xyezx I EIEXEEKE,
Xpmzx AEEKEBKE; AK(3) F Yy HilE
AAEBLI AP R NETYRFERAE, > Yere
IEUHEREARIEREPEDENE LTS,
D Yexx FEMFEYEBERETEI KNS
ZHRE, N AEYUFER, REARX (1) (2)F(3)
#8783 R1.R2.R3.R4.R5.R6.R7.R8.CWW.CSC
FHEFEAMMZFERELH A 5 085.4 138,
3 768.3 471, 3 357,3 450, 3 765.3 6942 513.3 836
JT,25%ME RI>R2>CSC>R3>RT>R5> R8>
R4>R6>CWW, EERERL“BER>KDE"H
ZH BRI,
2.3 BAENEFXRFEZTHTERBRY

7 1960 ~ 2000 SE R R HA,8 M F 5
FEF RMELPEAFEERFTEZNTEMEA
BED, FHBEH29.51d. EEEXP,R3HNE
EXFEZHTRBEREED, FHEFH18.03
GELPEP RHLNEFAZROTREHBERE
B FHBEN34.75d(%5). RATES wEH
MEZIHTEMEBREREXRTE,
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ARAZEREREFHEYIEZHTREBER
BUE LB E AR, BB E FRKENES ML EK
AREETMEEGEEMASL, EEHUTREH 4
9, 1960, 1962 196619691972, 1977, 1980. 1983
1986.1991.1995 M 1997 F R EHHTETEFEH,
FEBAXEAT 40 d, K P 1995 HIFREH,

R1.R2.R3.R4.R5.R6.R7.R8 7 ¥ 4F fr fh L K9 4E Y
ERFAZINTEMEBRESFINE/NE 85.92
d.&/NFE 88.75 d . K/E 85.17 d &/ % 89.72 d.
K/NFE 94.03 A FEXK 31.46 . L/NE 90.43 d. F
EX3.89d, EKRRBFERNTFEFRELIERE
EXERSHEZTERY. '

£5 KRFAEZZRMEREPENMZINEEIXAFTIZINTEDBRGLR()
Table 5 Comparison for water stress days suffered by winter wheat and spring maize under different rotation sequences at Changwu

ME Item Rl R2 R3 R4 RS R6 R7 R8 CsC cww

## E K Spring maize  21.50 19.41 18.03 28.55 26.65 2.4 27.88 27.68 36.93 -
& /NE Winter wheat  43.06 34.75 37.22 49.04 42.81 38.29 43.03 35.58 - 42.57
SE3 Average 32.02 29.51 32.07 35.05 34.54 32.33 31.57 31.69 36.93 42.57

24 TEEERERGHBBE %
BERENEEATR HEAGRE LHR
BB/ L b T A 84 BB & (kg /kg),
IMEBREHZREREHRIELE=EBH, &
CRAAEZEEREREHEEAETEHAITE, N
FOMUBEHE RIAMROEAEEFEEZES, BN
21.6 kg/kg; R4 B BA =R EMK, AR 6 BT

BN FARBIEREHZIELEFRFF, 7 R1.R2,
R3I\RA\RSM RO FEEKRMANREFTRLL/NIE
ME,ERT MRS PFEEKRNEBES LR HA
PMEBE. EETHEBRTRE, BUEE~EHK
MEREEHRETENREPMENEHE, T A
BEFRERWEGEEEAEREMMHHEEXY
FHE,

£6 KEAREEEREREHABEFE (kg/kg)
Table 6 Production rate of N fertilizer under different rotation sequences at Changwu

B H lItem Rl R2 R3 R4 RS R6 R7 R8 csc cWW
S-B1{H Average 21.6 21.6 21.0 20.1 20.2 20.7 21.0 21.2 21.7 18.6
BR1E Max 38.7 45.7 45.7 45.7 38.5 42.2 38.9 42.2 4.9 41.4
RAEHE Min 1.5 1.3 1.3 1.6 1.3 3.9 1.6 4.1 5.9 4.7
R Sd 10.4 1.3 11.2 9.6 9.0 10.5 9.2 10.0 9.6 11.6
EREE V(%) 48 52 53 43 45 51 44 47 44 62
% E K Spring maize  23.6 25.1 2.1 20.8 20.9 22.6 20.5 20.2 21.7 —
& /NF Winter wheat  19.4 19.7 19.8 18.8 19.6 19.4 2.4 2.7 - 18.6
2.5 AEEIREREHESITFR N = (NE/10) x 0.15 (8)

A —F M AR EERERSE, FRA

AR AREZEERERENGE B EATHE:

T=W+E+Y+ N (4)

AP, TEREERERENEEBR; WERHE

VITEZNTREMEXRBRENTEMESRE

ErHEERAEZTHBRENZETRENSE;Y

ErAHFBRREEHNFRSB N RABHEYTAER
HEEEFRRENRCETESBE KB,

W= (1/Ws) x 100 x 0.15 (5)

E = (EB/1000) x 0.35 (6)

Y =YD x0.35 )

Ws RV FTEZHTEMERE, EB R R1E
REMBTNAE, YD ZRARERENEY>E, NE
ERBEREHNBIELEFH;0.15 71 0.35 HH M4
B A E;100,1000 1 10 A THE &4 B AN
ZHAFR—AHEBER(MBATFL ~ 102H). &
RRIATFHF=EETFTRT, BRI ZHRBERTF, A
BEFERER. SAFR.SFX%% . TREHEXHK
MAZMEXE, EKREHERX RIFEEX>L/D
FINGARR(TEBEN4.19(RD),.BERT
HEZERHERE%(a=0.05), BHEKREHKX
BEHENETRERENEEKR-LNME,
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Table 7 General impacts of different rotation sequences at Changwu
WMHE Item R1 R2 R3 R4 RS R6 R7 R8 csc cww
N 0.32 0.32 0.32 0.30 0.30 0.31 0.32 0.32 0.33 0.28
Y 1.61 1.54 1.46 1.57 1.50 1.50 1.65 1.59 1.83 1.18
E 1.78 1.45 1.32 1.21 1.17 1.21 1.32 1.29 1.34 0.88
w 0.47 0.51 0.47 0.43 0.43 0.46 0.48 0.47 0.41 0.35
T 4.19 3.82 3.56 3.51 3.41 3.48 3.76 3.68 3.91 2.69

3 RS

BT ABRAG AR, RN R EREME
HREBEHRAOTEN E=(¥r- Ye)/ ¥ 3}
FERREMHETRR, Yr BT RIEFBPHE
VMR ER, Yo XERERNPHE—EDE
EEAGT , EHRNEG R (SREFAFEME
FEDRED=BHEM. IHFTEEEURBRE
KYPESBENELT . RRBRAHEN , BEZEY
BEEFREANRE AREYH rcBEXRMHEK,
B 3R X O 3 X 48 4 R R 97 B #EAT PR A BT,
RERGHRFHRRIBETR( e BHE/D)RESR
MY HEKR) . RFFRRATENELUNG LR
FRTELRB R E LB, EFMRER
SR BORE TR AN SREY (V) EREM
EEZGTAR—EY, B2 TEIHRENFE.

B EPIC EEEREERENMNESLT , BiF
EHBEENBRREED LR FRERETTHIR
iE, K¥AFE NN EPIC B R BEFNHE
Y B (R R MHEY = BERAAR
TRB-3%28] 28947 RE B K Z B % EPIC
FLRY B AT BRI IR O T 418257 R 9 EPIC R
S/ BB B T R E B L R/ R HEITHM
HRNTFE, ATRARFTZREYREDEMNE
YEROEWE, FURHSR B RREFTHT
YEXT AR 7= B 3 1 5 {ELSR R 3 AL B 400 09 O o
BESEEYNLRSEZEWMETERRRE
AEERFR-R, AMEBALRRBELED
MEEREFROZH, BRAINRERERE
HIFMEARA—~EMEEME. SFWREGE
BEPRMERBHERT PSR EH RS
B ATREENEROTEE,

FHFEATENEBR T R, RTNFREZE
RERGEHTT LB, FREH (D)EEBH
FME FREEERERLZS RT PR FHERK,
H&KHRLR3 Bff. NEOEFRRE, R H”

MREI, KRN RS, BEMNR RT. WREYAH
H,EXFERLHEBERTIE. AREERHE
REML, EOXMEERNOHE =R R &K, M4
IPERITHOR RS B R, NE TR R K.
() EEBBFTHIE, FAEEERERERLNERN
EEXAVTHEEFTEAZNTRENE B BE R EBE
REPEL, EXFHEENEZNTEDEXE
ERIFED, MEMNER FBRL, MEZINT
EMaBREREXRTE, QERAEERERSE
LRI EEMNKT RT, B R L BT, 2B
EFERER, EOXMPMEMTRRET I EXE
A—EMEPHEFE RINEEREREN
4.19, Hit , ZAKREFREHARBHEERER
GAEEX-RPE,
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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
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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



