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Fig. 2 Comparison of simulated values and measured values of soil water content in different soil layers of

winter wheat field at Changwu Agricultural Station
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Fig. 3 Comparison of simulated yield and

measured yield of winter wheat at
Changwu Agricultural Station
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Fig. 4 Response of available soil water in winter wheat field to the rainfall and temperature
on the Loess Plateau from 1961 to 2010
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Fig. 5 Soil water reduction in different soil layers in winter wheat field on the Loess Plateau
during 2001-2010 comparing with 1961-1970
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Fig. 6 Response of winter wheat yield to precipitation and temperature on the Loess Plateau of China from 1961 to 2010
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S HIE> 247 109, 1311124 mm [E 4(a)], X 5ETABIPFFREE RAML FIEADF5E
R, THKAE D FEAEDTE1.0~4.0 m T2, BRI S8 NEEE
K NEFE [ 5()]0

S ORI G T LIOK . 28K 3, AR 52 28 & (a1 = AR 5w Y
R SRR Z AR U R, SRKZ AR IE RS R, R ERRIFKIME
Wi B+ = SR K A AR ) — R R, A o8 R AR AT 3K /AR BT
HRFIE ) 6.7%7, B 4 = R PR A AR BT, ARZE Ak SRR RIS, P
510 adfn 9.3 mm™, BiRZHENE, £REHOKSSARBEMETRTIER1 o IR R
A, SBKERIEMHG; SREZE LS, EHOK SRR AAIR A PER 7
MR, AR ER, H s R TR 33508 R A /INZ I 58 308 K b
1.0% ~3.0%; H SR T = T304/ N | R ARG KR 7.0% ~ 11.0%,. 4
FE IR, IR B A A N RHR)Z K BTN RE, A SRR
K NFE ) BT RAE A, AR, H e R THE T80+ m AN
0~1.0 m+ )2 S KERA 0~ 1.0%; HEMEN TS FERZ HFEEKEFE1.0 ~
3.0 m LJZWA 1.0% ~ 4.0%., I, FEAKS B SRR TR, WA/ NEXTIR
JZ - HOK M HFER I R R 2 —
3.3 B ERZ/NEFEXNEKENSIRITNHIEE

AR R, EARFEKE A ERERT, 2001—20104, &)1, K. B3,
HELE [ 4 /N7 77 8 EE 1961—1970 4F 43 5/ 8.5% . 7.6% . 11.7%F112.3%, Fi/K & 10
AR T8 E S RN A, XS kR RESER TA ZRAEC I S A R AL . A NEE
VERMAAEY), ABFPEARRARTHARK, BESKSSERREMG, 4F<ENT
AR T HA A . ZAFRFTRIRM TR AN AL R W E L, £k
FIHR R T EBHEY, SRR SR N R R F T, S & amm ™,
F AT EPIC RS , KL T rh k75 80 A MBI, 55 2 /N FIA /A 1961—2005 4F
PR R, Z5REM, FEAFERIEREEZERZMT, Wik e SEUNE k)
B F B A, TR M BRI — R AR T /NEE G =, AR R, AR H i
IR AR BT, 2001—2010 4R 1] KR AZ IR A A& /N2 7= 1 4 Sl 1961—
1970 438 /0 6.4% . 6.8%F17.2%, FEZNIEHN T 3.0% . FEAL H S ARARE £ LA IE B
T, I KL B IE AN P TE 2001—2010 AF 43 A3 N 8.8% . 10.2% .
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1.5%F112.0%. SRS, HEm RN THE AR T8 RN E - g i s, mH
ARSI A H2 = A R T35 - TR /N AZ P 4 1

4 4hig

1) F SR EPIC I EIMEAAY 0~ 0.5 m + )2 38 3 /K R HLURS BE ARG B2 M1K, (LA T
7, EPICHLRIRRASH AT ML B 1 5 [ A /INE T 490K o3 s A TR

2) BB FERE) . KK, B, ELWE/NEH0~4.0 m T2 HIEAL
EoKE R ERM, HP 1.0~3.0 m )2 HHOKRIERZ . H @SR THR SEE
AN 0~ 1.0 m + )2 H3EK M 0~ 1.0%;  HERMESENTHE S22 350K
AE1.0~ 3.0 m 12 1.0% ~ 4.0%.

3) FEAKEMEDSEEN . K. B8R, R/ NE R T7.6% ~ 12.3%; H
B IR TS BN PR -3.0% ~ 7.2%; 11 H SRS 0 TH s fdi & /N2 e i
AN 1.5% ~ 12.0%.,
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Simulation of the Response of Soil Water in Winter Wheat Field
and Winter Wheat Yield to Rainfall and Temperature Change
on the Loess Plateau

WANG Xue-chun®, LI Jun’, WANG Hong-ni'", HAO Ming-de’
(1. a. School of Life Science and Technology, b. College of Adult and Online Education,
Southwest University of Science and Technology, Mianyang 621010, China;

2. College of Agronomy, Northwest A & F University, Yangling 712100, China)

Abstract: There is great meaning to research the impacts of rainfall and temperature changes
on soil water and grain yield of winter wheat on the Loess Plateau of China, with the objective
of ensuring the safety of grain production in China. EPIC model was used to simulate the
response of soil water and winter wheat yield to rainfall and temperature changes in different
regions on the Loess Plateau of China. The results are: 1) The EPIC model simulated soil water
content well in the 0—2 m soil layer, the RRMSE value between the simulated values and
measured values being 6.0%—14.0%; the mean value of R* was 0.824 which was close to the

value of ME (0.815). 2) There was a descending trend of rainfall and an ascending trend of
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temperature from 1976 to 2010 on the Loess Plateau of China. Compared with those during
1961-2000, rainfall decreased 13.6%—24.9% in Luochuan, Changwu, Yuncheng and Yan’ an
during 2001-2010, the maximum temperature increased 0.30-0.84 “C, while the minimum
temperature increased 1.00-1.55 ‘C during 2001-2010. 3) Both the increasing of maximum
temperature and the decreasing of rainfall were harmful to the production of winter wheat,
while the increasing of minimum temperature was good to the production of winter wheat on
the Loess Plateau. Due to the descending of rainfall, winter wheat yield in Luochuan,
Changwu, Yuncheng and Yan’ an decreased 8.5%, 7.6%, 11.7% and 12.3% respectively. The
increasing of the highest temperature made winter wheat yield decrease 6.4%, 6.8%, 7.2% and
- 3.0% respectively in Luochuan, Changwu, Yuncheng and Yan’ an; while the ascending
minimum temperature increased the winter wheat yield by 8.8%, 10.2%, 1.5% and 12.0%
respectively in Luochuan, Changwu, Yuncheng and Yan’ an. In conclusion, considering
sustainable use of soil water and sustainable production of winter wheat, adjusting planting
time properly and developing water conserving and saving technologies are two of the best
ways to adapt the climate change and to ensure the sustainable production of winter wheat on
the Loess Plateau of China.
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