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Abstract In order to study the soil desiccation and yield fluctuation of high yield maize on Loess Plateau, the EPIC model
was used to simulate water potential productivity (WPP)of spring maize and soil water dynamics on rain-fed highland at
Changwu County of the Loess Plateau for a medium term (12 years) assessment and a long term(30 years)forecast simu-
lated research ,respectively. The results show that during 12-year real time weather condition simulation period, WPP of
spring maize on rain fed highland fluctuates and declines along with precipitation changes,crop available soil water amount
in 3m soil layer also fluctuates and declines evidently,and the trend of soil desiccation is remarkable . During 30" year simu-
lated weather condition simulation period, WPP of spring maize on rain fed highland fluctuates along with precipitation but
declines slightly ; crop available soil water amount in 3m soil layer fluctuates seasonally and annually, and has a light in-
crease trend for a long term period. Soil desiccation of maize field on rain-fed highland is a short time phenomenon and usu-
ally does not last for long time if the declining trend of precipitation is not distinct,but the fluctuation of maize yield along
with precipitation change is inevitable.

Key words M aize, Water potential productivity,Soil desiccation, EPIC model, The loes splateau

(Received Oct.12,2005 ;revised Dec.26,2005)

TR A SR T B A X o T LRI (LR T AN I R R AR, H A R S Rk
WA VR R PR A T AN BRI A TR, fHR L 20 #4090 SRR LR L BEE 2Bk T R 3
IR A B A S B g B M b o o T R A X A T B AR K S B D e,

SR [ 7K P — K 43S VB A T A LU X, A T K FT 498 7 4 1A 5 S W A AT AL (] i 25 4 T+ 9
30 T AT i 0 e AR AR R 3K 4R R TR, K 4 S RN O, R R R
K B 39K PR AT BOK 5 i R R B LR 2 K SR 5 SOl R 4 R T RLE 2 b T K
5 e R B T R SRR T O R A M R e A g B 3 R 1R

* [ G R R A PE T R R LRI BT H (G2000018605), {5 A AR BE 4% L 4 ORI H (90102012, [/ 58 A SR B 2 5 G 00 H (40371077,
30471024)

W FE H OBA . 2005710712 icfEl H B .2005°12726



82 A S W R R R R T EOK T RS 7 S B BT Y 55

A KR EPIC, X SR T KoK 7328 7 1y B H: - 8K 43 Sl 28 AT A0 7 s LS e F 5 L 20 B 51 B K
I SRREIK | T S i /K FNAVE ) R K B JEASRRAE , PPAN B0 BRI T AL 5 £ K- m I sl %, b + m i
T B SR DX K A 7 A 4R B R R R SRR AR T K 93 AR S PR B BN AT AN S BE R A A
1 HRFE

EPIC BRI Ay . A2 AN A 7 J) 52 e 1 5558 E PIC( Erosion  productivity impact calculator, X #% 0 P
BUR 256 S AR A (Environmental policy integrated climate model) )(Williams 55 ,1984) J& 3¢ [& ff il i) % 12 7F
WS RIEVEY BB SR A S RGN B J1 2 B RS DL (d) Sy ) 25 AR A FE K B IR AR ) A
7 B SR AT RN A T A W A 7 g R OK b B AR B SR IS AR . EPIC AR Yl R AR AL K S
ORI TY BRI ALY AW AR A LR R | R 2R SR AAR AR M B A A ) A AR R
EPIC BRI AR A KABTRLE — A 24 Wy id A AY AR 405 4% 4 0 A 24 285 e ity S PR O o) g A L g 24
HEZE, P25 -5 N Rl VE 4 10 A 1 2 BIOR B 8] 487 BLRS i 20 31) R AT 45 Ff VR 9 19 A RBEHUL, T AT JL 48 2 B 48
(PR P A 7= B S B 7 EPLC BB Xk 48 K 3 By Fy S i v Ok BRAN 3 ok i 3 R K (4 VEE T
KA AR A L HEIK I3 7% S R WM 7% i 5 B R i AR 1 UK o IR O 2 A A
51 Q) B A A 98 = .G 11 4110511 N = R <[5 8 S O 11 B | B D R G & (1 2 s N
TRt U A0 45 A A R S A OB, SRR S v 7 AR s R H B

FEAY R A, 7R 8 L SN EPLC S HY 2 17, 5 B8 X A R A A ELR0 SR RS B R A7 0 ik, LA b 4k
e D AR X B v R R 2 B KRR K e PR A IE S I AR AR 3 K 1B T EPLC R 2 il | S
A FORE " HEAT T TR K AR B A5 S AL 4 R AT T 1988~ 1999 4F 4 4 185 7 e 5 HRA
it T (A5 TR DX T 6 3 0 g A AR R 24 T oK Y 7 B AU AR 30 b A A K R ARL(E S L
ER AR M B SR LB S T3 1 ANIEL 1 ~2, b LI o < il DX 99 407 108 e A Ak B 6 K ™
BRI R A KR S 1B S L 1988 ~ 1997 4011 45 6 K ek BB 5 0 U6 & 4 4
B4 50~ 7O7Okg/hm2 Zil| 6533kg/hm2 CEIAERHR 22 K 7.6% B 5 MR 2% RMSE( Root mean square er-
ror) N 156 Lkg/hm’, % K = AR PO 5 WA {1 =2 1] 52 B 4R A GG 2R L A OG R HH 0808, 3K 51 i /K F .
1988~ 1999 45 3] 1 5 74t K FELBC BT 3 )22 A7 0 /K SRS ADLEET 5 00 (6 19 24 i 390
72 .4mm Al 84 .0mm, FIHIXF IR 2K —16.0% ,RMSE 2 34. 1mm, % 2 B EFHHLMCER,

F1 BEERFENLTESASEMUESHNENGIHEILR

Tab.1 Comparison of statistic values of simulated to observed maize yield and soil water amount

i F 1988~ 1997 4F £ K™ H# 1988~1999 4F UL 2K W] 3m L J2 1 MG &L &k #
[tems Maize grain yield during 1988~1997 Available soil water amount in 3m soil layer on harvest

seasons during 198871999

B /kgehm 2 WLIUME /kge hm ™ ° AT R/ % B/ mm WL {E/ mm xR 2/ %
Simulated Observed Relative error Simulated Observed Relative error
T ME 7070 6533 7.6 72.4 84.0 —16.0
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RMSE 1561 34.1
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Fig.1 Comparison of simulated to observed maize 530 i) & bk &
yield on rainfed highland of Changwu Fig.2 Comparsion of simulated to observed soil water amount

of maize field during harvest on rainfed highland at Changwu
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Fig.5 Simulated soil water amount changes of maize field under 30 ~year simulated weather conditions on rainfed
highland at Changwu
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