55 31 55 4 1] FEHXRLHFR Vol.31 No.4
201347 H Agricultural Research in the Arid Areas Jul. 2013

EF DSSAT R BIBE F451% A~ 5] BE /K £ BY
ZINEEREERR

Exah? g N R
(1o MR S VSRS TR K ISR J A BT 4 9500% LT 100101 2. RV BEMFFTZERE , L5t 1000493
3 SHEFREBE AR K- RIFTRIFR, DTS B2 712100; 4. T ILAHBHBE K B R 15 KA RSB, BT B3 7121005
5 WA MR K Sl K £ TR AT 9000% , BRI bk 712100)

T E: LT DSSATEMHAEMN T FRBARER KD BB L ETHALNEZEFZED, LN FR LT H
BAXTE WUE LR LIEAR BN, N #E X BEXY; FES AL RTE WUE, R EAE ERKKAH
SHENES EAETARBRAERTHRRERE, EREW (1) LDZHAK EFA KA ERXAN
A DAIE F AR N R, LA A RGN A AT A YR ERF A, ANEFEMABELERK,
ITRAREREAG; Q) FRABAFAEZ AW FEEREZR, 8 WIEEDEBEERA N FAEB AT
E BB ERTHNE TR ARDITHERIANFARE S HARE > EAE;(3) HAE FAE EXEHLNE
A VE BE ] ) A R AR 2R B ek A K 75 mm 50 mm, KSR R F T K 75 mm, F AR F B ik
H A E K 25 mm,

K4 : DSSAT AL oK HER; AN L X FHEKE

PESERS: S274.1 XERFRERE: A XEHS: 1000-7601(2013)04-0001-10

Determination of irrigation schedule of winter wheat in different hydrological
years in Yangling, Shaanxi Province based on DSSAT model

WANG Wen-jia!'?*, FENG Hao®*3, SONG Xian-fang'

(1. Key Laboratory for Water Cycle & Related Land Surface Processes , Institute of Geographic Sciences and Natural Resources Research ,
Chinese Academy of Sciences, Beifing 100101, China; 2. Graduate School of Chinese Academy of Sciences , Beijing 100049, China;
3. Institute of soil and water conservation, CAS & MWR, Yangling Shaanxi 712100, China; 4. Institute of Water Conservation
in Dryland , Northwest A&F University , Yangling , Shaanxi 712100, China; 5. Key Laboratory of Agricultural Soil and Water
Engineering in Arid and Semi-arid of Ministry of Education, Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: In the arid and semiarid areas of northwest China, the land, light and heat resources are relatively rich
but water resource is much short. Water is the main limiting factor in exploring the productive potential of light and tem-
perature in these areas. In order to realize highly efficient agricultural production and sustainable development, it is es-
sential to raise the use efficiency of water resource according to the water requirement and water-stress response of crops
in different growing stages. By using DSSAT model, the productive potential of winter wheat in different hydrological
years in Yangling, Shaanxi Province was simulated, the effects of irrigation in different stages on yield, WUE and soil e-
vaporation were analyzed, and the key irrigation periods were determined. Furthermore, the optimal irrigation schedule of
winter wheat in different hydrological years was made by considering yield, WUE, total irrigation amount and irrigation
times comprehensively. The results showed: (1) Among the four times of irrigation during the growing period of winter
wheat, revival water was most critical, next was jointing water, and winter water and grain filling water were the last.

When there was no revival water, the yield and transpiration of winter wheat were decreased significantly, and the soil e-
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vaporation was increased significantly. (2) There were also remarkable differences among different hydrological years.

The yield, WUE and crop transpiration in wet years were slightly higher than those in normal years, and both of them

were significantly higher than those in dry years. As for the marginal benefit of irrigation, different hydrological years

were ranked as: normal years > dry years > wet years. (3) The optimal irrigation schedule of winter wheat in different hy-

drological years was: 75 mm of revival water and 50 mm of jointing water in dry years, 75 mm of revival water in normal

years, and 25 mm of revival water and 25 mm of jointing water in wet years.

Keywords: DSSAT model; water-saving irrigation; winter wheat; Central Shaanxi
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Table 1 ~ Genetic parameters of winter wheat “Xiaoyan 22”

Z % Parameter PIV/d PID/(%+h~") P5/(°C-d) Gl/(#-g7h) G2/mg G3/g PHINT/(°C - d)
s A
ﬂﬁﬁ)ﬁ,ﬂ . 34.73 109.2 591.4 17.79 52.81 1.924 9%.6
Parameters after calibration
Yo Range 0~90 0~ 300 300 ~ 800 10~ 35 30 ~70 1~3 70 ~ 95
T PIV: FALBUR RS PID G A B BUR R B0 PS - MR R0 GLAPRLBURE M R B G2: AR EFPRL T R 2L G3: iU bk 2 R

05 PHINT : i I [l iS40
Note: P1V: Vernalization sensitivity coefficient; P1D: Photoperiod sensitivity coefficient; P5: Thermal time from filling to maturity; G1: Kernel number per
unit canopy weight at anthesis; G2: Standard kernel weight under optimum conditions; G3: Standard, non — stressed dry weight (total, including grain) of a sin-

gle tiller at maturity; PHINT: Thermal time between the appearance of leaf tips.

R2 KHX 2008—2010 EL/NELEFHEMES TNERTEE

Table 2 Comparison between simulated and observed growing stage of winter wheat in Central Shaanxi

2008—2009 2009—2010
WH
Ttems S BAUE W S BB %
Observed value Simulated value Error Observed value Simulated value Error
FFTEIA Anthesis/d 195 194 -1 197 197 0
S Maturity/d 232 232 0 237 236 -1
78 Yield/ (kg hm™2) 5652 5617 35(-1%) 6194 5944 -250( -4%)
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2008—2009 445 1 )25 /K f LR 2% RMSE A1
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Table 3 Comparison between simulated and observed soil water content by layers

2008—2009 2009—2010

+JZ/cm

Layer PURIIELER } HREAME RMSE PURIIELER i} HEAME RMSE

Observed value Simulated value Observed value Simulated value

0~20 0.196 0.193 0.019 0.194 0.176 0.075
20 ~ 40 0.204 0.193 0.038 0.189 0.184 0.062
40 ~ 60 0.205 0.191 0.032 0.184 0.177 0.119
60 ~ 80 0.201 0.235 0.041 0.184 0.194 0.092
80 ~ 200 0.211 0.282 0.081 0.209 0.209 0.039

T 2 AP (EL IS FDL(EL ) O [ — b SR AN TR A T 0 5 Rk i B

Note: Both the observed and simulated values are mean values of soil water content at the same layers during different growth stages.

T3 HHIN T A LZEKBEE RN KAEFmAR, WK 1, g, A 0588 H I 5
DU, 1 S KRR TR AN bR /NE A AR BOATE R AN AR T IR 0 D v I L BE L
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Comparison between simulated and observed soil water content at different layers
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Table 4 Irrigation scheme of simulation experiment
TEK I Ak BRI Pk K
Irrigation date Winter water Revival water Jointing water Grain filling water
(M-d) 12-15 03-15 04-15 05-15
HEIK E T Trrigation quota/mm 0/25/50/75 0/25/50/75 0/25/50/75 0/25/50/75

3 AR5
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Fig.2 Effect of irrigation at different growth stages on yield in different hydrological years
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Fig.3  Effect of irrigation at different growth stages on crop transpiration and soil evaporation in different hydrological years
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Fig.5 Relation among yield, WUE and evapotranspiration of winter wheat in different hydrological years
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