254 5 10 i g TR 2 R Vol.25 No.10
2009 4 10 H Transactions of the CSAE Oct. 2009 35

(1. RN R A2 e, st 100193;

ET APSIM 2B REB (R &/ N EF=E XL R

& #1°, BEHS mAY, T %L x| B Enli Wang?
2. ARG REE T, KB 450003;
LERHEWRTUEAR, Jb5 100081; 4. WKFPECRE THLR LSR5, KW R H, GPO Box 1666)
# E: FITPRERELDEETX, TREEWIZMX L NEEBRE MR EENKEZ —, T8RS L
S Qo] T Sk BTG T P e AR Tz X A/ N 22 R = L W ILSE R o ORI KR APSIM Al
AR RGP, DRI IR A ORI AR BB, 3T T ASFIBE KRR AE T A /N2 I B A sl I AN R e
FMB T RIBLRL, 30T T AN (0 HEME 7 AL & PEE RS TR BRI AN 2= A MPE T . 45 R AL mUR B X
KNG W LR AT AR B KA BRI S AE I R K, TP B BRI R 57 30% 2 47, T HILIZ A7 204 (1) P37
ALK 2 445 F1 2 466 kg/hm?, 7= 85 AR T o ST T PR 7 0 U LA W S (R BT MR AN [ Fr) Bl /K A 2R e 3
EIREE T %o FEFRIA/IN TG e R K R R AT T, T H A B ROK R R T 3 AN RERE, 433k
JEIIAK S AT AKFIITFAEK, MRS SRR A R, IR ZACRIIR 15 7K 5 VB R ] KK B T R R A = RS,
JKEH N 50~70 mm,  FLBH B KRR 1 FAR AT EME B3 0, P LA 2490/ N RE K S8

KR YEdh, MEBE, WNFeadr, AR, APSIM, &£

3. JERERRSEAE R

doi: 10.3969/j.issn.1002-6819.2009.10.007
FESES: S274.1 XEkFRIRAD: A

F i, BEH, BB, %
35—44.

XEHS: 1002-6819(2009)-10-0035-10
ETFAPSIMIER WP NEFENIAR V], R TIEFEIR, 2009, 25(10):

Li Yan, Xue Changying, Yang Xiaoguang, et a. Reduction of yield risk of winter wheat by appropriate irrigation based on
APSIM model[J]. Transactions of the CSAE, 2009,25(10): 35— 44.(in Chinese with English abstract)

0 31 &

AL E R TP E A NE T =X, AN AR
PRI 50%, %X AN ) O A DR A %
A HAAEREREm. BT ER e, £t
PIRBE K AR, AEN TN IA, &N
KT EMEN, Jegeit, (8- 52 5L
Blhik 96.06 J7 hm?, (il g fF i AR 15%, HLrpag 5t
FLB™ F 4Ry IE 461.89 )7 hm?, |5 434 Bk b i AR 1)
70%2 . T L1525 Y BUAE A /N2 TR K R, R 4.
5 A4, SokEEeEE e 23 249, TR, TR
S M X AN R R R AR 1 R BRI R K
F, BRI R R T AN 80 KR o

DRI, G A A b SR DR S Bl K i e 1) A /N 22
7o RV BCA BURFFH 27 R FEOCTE IR ) 8. 4ok, B
AT 9 3 KR R U I H s I A Ah 23 I RS

YRt IAl: 2009-04-20  f&iTH[]: 2009-10-09

FEETH : FZRESIERIFTUR R (973 Tk 8 (2009CB118608) ;
A TEMEATE CRED) BHFE LI H  (200803028) ; Ak 948 i H
(2006-G52A-Q08)# /- 1F 5T A 4%

eI 25 5 (1981—) , &, Wb, IR EIEA T 5 R
REBH T bt A ER S I 555 B, 100193,
Email: liyan19810915@126.com

XIMEEE: Mok, L&, W1, PERNRESE S B 22 b0, 1
AT, FEAGRN AR IR ST A T ERCE RS
MIE24PE, 100193, Email: yangxg@cau.edu.cn

YEH 7= St RS DA B K 56 3 e 1) 7 ot R A0 55 35 AN A B 6 K
TG EAT T REIIEIT, RS E X &N 2T 5 34T
TG, Sy A b 8 1 o) 3 L (R R I e . s
FESHEFRAL T R AR TR . (BRI R 2 DLE RIS T
VARV E SRR BRI A 3 SN T e VAR 9 7S el L]
SRV R R FNVPAL LAY, PPAL AN [7) 9 S5 R B 110 UG 7K1 B
RAR R K- o B A4 A AR AR 18 1) 328 37 e
Pl AR 22 238 T 06 S22 R LN FH T 9 5 RS DA Ak
Horp 5 PS123 FEA , WheatSM 47 \ WOFOST #7810
SEVE A KRR R . (HER X R BR K ER 4T, A
[V IR 5 2o 0 5 4540 TR A8 38 7= (1) DT ik Ak 90 08 20 IR
Fo
ARSCEEA WA E, FIH APSIM AEW) A= K AU
I, XA R REME 7 2 R A /N e e i S 134T 20 A
WA A T HEIE 5 0 BRAR A N = U I VE . AN
T2 AR A IO B I A /N E T B 22, iz X
AN FE A B HE W RN P A AR BRI R R S
APSIM #5550 [ 5 P B AR AL AN 4 50 XU PP 5 T B 5 H
fAEYIRERAR R R Shaest, TERPEDRCAE, PN
HWRE KGR RER, LA fAR a4 a5
Jy it B A RO ThAEM Y. H AT, APSIM AR 78 3R H 1)
IE N AE RN ST A T ERR B B IR 24 S5 41 H
A6 RH E 3 ) A6 /N 22 D) R 6 2500 X APSIML 5328 7E 4L
SR IEE N AT TSI, RSB AR E Y )
A I K 7 T AT B MR, TP B E T AR
TULE b 5OR0 S I P R P f e 4 A



36 Al TRE 224

2009 4F

1 #RAnT7E

1.1 APSIM-Wheat 182! & /v

APSIM (Agricultural Production Systems sIMulator)
s BRI 56 SR 20 230 B =2 N BORT AR AR M A= 7
A9t (Agricultural Production Systems Research
Unit, &Rk APSRU) FF R Tl [ 4 b A 77 22 Ze il st
AROSERr DME A A K SO A TR,
7K 3 FVE % J b AR A S R BAUAN [R) A 7 R 4
DA RS R E ) B, iR et “HR— R
Gk g BT R ARG 3K IR R
B, P AEREATREAE RIS A RE Jy A 25 T A B I
R, APSIM—Wheat (4.0 fiAS) RBERLALHE /N 227
£ (Wheat). 13K (Soilwat2). TIEJEJ) (Soiln2).
TEYIIEARY) (Residue) FIEEL (Manage) fiHt. A
AT LA A HIABE AU /N 22 R A B AR KA A
TR FE L.

FREAT FEHEAR A (B H e &I
Bk, BESTEE) . REdE QR A R i
M, SR RIER SR ZIEASOKE . HIEFKE, MER
. FE, BIEAYTS R, 2. pH R FIERE L
. RRETEdE CRAPRIY. BRI RRE. WRIAS. H

V)57 L it i DA SR 6 o P 8 2 P N S .
JURT DIARE A U L, e e i A e, W
SAEFWEIEH CHIEFER —HE, He R0, K
Ik, JHE—RER, RO, AAEFE P RS
AH BB KR KRR,
1.2 MRSSEER

AT O bR (Jb4 39°48', R4 116°28)
Fl 5 B (Jb4h 36°57', A4k 116°36'). & 1 4kt
7R B3 1961—2000 F 4/ AR KRN AU 44, dE
SRS, =0 CRUE LR MK . bR B I P Hh AN
RN 3 A FERG T AR AR R d K 13 0 [
K, FUYCRBERSE, BURMAR R REUR /DN dbatH
X AN ERFEWN B K B KA ) 1979 4F, 183
300 mm, FEKEE/PNRFEGA 1996 F, FBKENA
31 mm, PEAZE 260 mm;  EIRHLX &N K TN F
IKERRIAEG ) 1963 4, A F] 411 mm, FE/KE /D
HIAFEA 0 1996 4F, Bf/K B AN 61 mm, P AH 2 350 mm.
PRI Hh s B B, R FR ST RIBUELY 40 a F39(E 5 5l A
131 Al 172 mm. 2970 F1 2661 MJm?. 2119 i1 2289 C -d;
3ANEL AR S5 R0 )k 46.8%H!1 39.8%. 4.7%F1 6.3%:
2.7%FH1 7.2%.

4000 —e— byl —e— @i 3000 r 500 r —e— byl —e— ik
3500 F a R q
2500 | o Ry 100 |9
~ 3000 | aP _
we o R QoS T L
S 250 | © 8 B 200 E a0 |
2 © = ¢
< 2000 } < 1500 | i
E 500 = B o200 |
B I E 1000 f &
pad]
2 1000 f 00
0 | 500 |
0 L L 1 1 0 D
1960 1970 1980 1990 2000 1960 1970 1980 1990 2000 1960 1970 1980 1990 2000
R S g fy
a. S b. FLE c. [k

A1 1961- 2000 it 7 A HmA D ZAKFAGRR. ERHARERE
Fig.l1 Accumulated temperature, radiation and rainfall in winter wheat growth duration in Beijing and Yucheng from 1961 to 2000
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Fig.2 Rainfedyieldsand potentia yields of winter wheat in Beijing and Yucheng from 1961 to 2000
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and that of simulated yield of winter wheat in Beijing and Yucheng
x1 ARMBEZNEEEEHRKEE
Tablel Types of water shortage year for whole growing period of winter wheat in Beijing and Yucheng
Jea Bl
ERY
PP RI% SN RSETIKSTHRI%  ERMBERY% T ESR%  HNASET RS TR ER U %
BRI >20 >57.6 26 >20 >44.8 33
R AR -20~20 384~57.6 46 -20~20 29.9~44.8 39
BRI AR <-20 <384 28 <-20 <299 28
2.2.2 AR BKFR L) E 2 RS 2.3.1 PEHAFA

Jent R B A E F W b R K AR R 4%
PER AN P AR R 4y LI 4. B 5 RIE 6. AN
MAERGME R, &N BN R 2R, BLrs sk
SF- 3000 kg/hm? 441 -

bRt X A R, ™ E KA AR N
100%, B 5 He/KER R P R 4E 3 000 kg/hm? LLF s
HhRE SRl KA 2R XU 3R 7 B K AR M L B BRI, A
31.6%, I EEKERFIES] 3 000 kg/hm? 77 & 1) X
o 3L.6%; BRIEHUKERSLME TR E S 0, HIZER
AR ELE 3 000 kg/hm? DL E . B X 051 5
T, PHEEUKER KRN 80%; HEE B AR KR
) 20%, B PEERKAE R RS AN 0.

[FIFEARAE S0%MR 2 KT, dbatHiIX 3 FPapEid 4
PER PR K SE4 5 2 445, 3 401 1 5041 kg/hm?; 35
HilX 3 FPAER AT R =& A 2 466, 3 574 Fl
5 957 kg/hm?.

2.3 JAtEFBHEBRERZ/NETERBE XS

MBL LTRGBS ATl 4, FENFRIIAE T, b
SR B AN B P R R K, DR s o A 7 v R
BETE . mrT, AR o KR e . AR SR
i APSIM —wheat FEARSRERL T b 5 R B 3 A (] 98 R 5 20
FIEME AL BN & /N P2, 6 Y IR R RE L i (AN [ Bk
IKAEHL R &/ NGE P i R AT T LB, o BT o B
AN 5k S AT I, A A A 1 1
DX B AL} 2 A A

P 4 g b R B k™ R e K A B AN ) HE IR AR BE (A
[ RE S P U RN AN [ E SR 2 ) PR XU 5 R 7 45
AR AT L . e, G TR Rk N b X
e 7K AF A 7 e R KT S IR A R A LA B
F#A%, LL 4 000 kg/hm? 77 B KSF g 34756 Lb 20 Hr: Jbt
X R IR 4 1F R 4 000 kglhm? 77 B /K 6 KUK % h
100%, YEEBLEFTY 70 mm I, ARFROR XS R S
40%, oAt 3 ANAR BRI R R I 5 4 20% 4 475 U e
Ak 50 mm B, Ab RO RS % 4 70%, Al 3 A4k
PRI XS A 200%~30%2 ). F b X FY 95 464 T
4000 kg/hm? 7= 5 /KT [ AU 264 90%, AR T b st i X,
MMEWEE R 70 mm B, AR RO XS 2 CL% 2 10% /5 47
HoAth 3 ANAER 1 KRS R 1 ELBE K 0 M HEIE 24k 50 mm
I, ALFEOM KSR A 55% A 47, Hifth 3 ANbHLK)
R AR 38 2L FF A 0,

AN ) Ak 3RS 6 2 AT B T LU AN [ Ak
HI6F BRI f AR I VE AP AE — B ZE 5o JE R B I
PN Hb DX A RO BRGSO 7E F J5e /by, oAt 3 ASAbFERE
I AU VR 3 B2 T B, (H AR EE@ R b B
@ P/ Aab BT B XURS: A FH 22 S 358D, Ab BE@FRAIG ™
B O RLE fe i, B b nUH X BEME 2 4000 70 mm 510
Ah, TE KT I AR B T A BE QR AL EEG)
FEFF KRR, #EBE T 50 mm AL HED.,
Aab B 2) 1 A B (B) A AL 7 8 RS 110 R JEE 34 S S5 I T HE R o2
A 70 mm, AR AR @ H A HEE A0 )G B



40 Al TRE 224 2009 4F

IRl /%

0 2000 4 000 6000 8 000
b/ (kg -hm™)
a. JLE X 70 mm {EEEE T

100 [

80 |

60

s /%

a0

0 2000 4000 & 000 8 000
P2/ (kg-hm?)

. AL 5T X 50 mm R E Hi

IR %

AR /%

100 ¢
80
60
a0 |
20 F
0 2000 4 000 6 000 8 000
=it/ (kg -hm™)
b. B > 70 mm {EE
100
—— i
80
—— HED
60 —— I @
—x— MEE @
40
—e— M@
20
0 2000 4 000 6000 8 000

=t/ (kg hm™)

d. Fil X 50 mm {HERE

B4 PEHKFRRRIRBELEE AL AR T 2R ik
Fig.4 Comparison of yield risk between different irrigation treatments and rain fed condition in serious drought years
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Reduction of yield risk of winter wheat by appropriateirrigation based on
APSIM modd
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Abstract: The North China Plain (NCP) is the main winter wheat production area in China. However, grain yield of
winter whest is often threatened by drought, leading to a high risk of yield. Assessment on yield risk and study on how to
reduce yield risk by appropriate irrigations could provide suitable instructions for irrigation management and increasing
yield. By using the simulation model APSIM, taking Beijing and Yucheng as case study areas, yield risk of winter wheat
in those two areas were evaluated firstly. Then irrigation schemes were designed and their contributions to reduce yield
risk in different rainfall years were analyzed. Results indicated that in most years, rainfall could not meet the requirement
of wheat, and in 30% of years water shortage reached serious degree. In serious drought years, yields of winter wheat
were only 2 445 and 2 466 kg/hm? in Beijing and Yucheng, respectively. After irrigation, yield risk was reduced greatly,
while the appropriate irrigation schemes were varied in different rainfall year types. Synthetically considering reducing
yield risk and increasing water use efficiency, three irrigations are appropriate to be given in serious and medium drought
years at the stage of before sowing, jointing and flowering. For light drought years, two irrigations at the stage of before
sowing and jointing, respectively, are sufficient to reduce yield risk as low as possible.

Key words:. crops, irrigation, risk analysis, models, APSIM, winter wheat



