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Fig.1 Diagram of database, application, and support software components of DSSAT
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Table 1  Soil initial condition used for the DSSAT simulations

Eal R R

(cm) conductivity density (%) (%) (%) upper limit lower limit
(em/h) (g/cm’) (mam) (mm)
0~5 0.61 7.8 1.39 17.6 37.8 4.6 0.26 0.14
5~15 0.52 8.1 1.43 17.2 32.6 50.2 0.25 0.13
15~30 0.43 8.0 1.43 16.8 33.2 50.0 0.25 0.13
30~45 0.43 8.1 1.4 16.2 33.4 50.4 0.24 0.12
45~ 60 0.43 8.3 1.45 18.5 33.1 48.4 0.25 0.13
60 ~ 90 0.42 8.2 1.47 21.9 32.8 45.3 0.26 0.14
90~ 120 0.42 8.2 1.48 2.3 31.6 46.1 0.26 0.14

DSSAT B RV B EY Mg SR E S B R R
MRS ERE, BHAEDEKATHR ARESS
FRER. EEBIN CERES—/MEFPHEELH G
MBERESREEE, 242 F K Hoogen-

boom ! B T AR, MK K R LAY K 5 6 57
MEERESBERTHE  ESRELERER
# 2.

%2 ENEBRETRERESY
Table 2 The parameters of genotype of winter wheat used for simulations
| 5= 2 Y . WH WA E
No. Parameter B X Meaning Value Space
1 P1V FALAF B B Days at opti lizing quired to complete vernalizati 60 25~ 60
KAWL S B P ge reduction in develop rate in a photoperiod 10 hours shorter ~
2 PID than the threshold relative to that at the threshold & 45-120
3 PS5 AR IS W Grain filling (excluding lag) phase duration (C-d) 500 300 ~ 700
4 Gl FFRL 351 2 3 Kemel number per unit canopy weight at anthesis ($L/g) 30 2A4~32
5. G2 WM K FEELHK Standard kernel size under optimum conditions (mg/ (B -d)) 40 15~ 120
6 o3 R ENLBESH Standard, non-stressed dry weight (total, including grain) of a single Ls 0.5~1.5
tiller at maturity (g) ’ : )
7 PHINT 5t 5] B % 7 2 3 Interval between ive leaf tip apy (C-d) 95 65~ 99
1.5 HREREZRR

FXRFAERELRBEINYHFRREF %
RMSE(root mean square error) 3 & B 1116 5 3K W {H
BoHx 2 5 RS °) RMSE MR/, A LA
5 52 B T 0 1 A9 — B0 HE AR 0 , A0 5 3R 48 1R A
RES/ND, IERMMELLERER TR, ATR

FR:
n 2
RMSE = /2 (i - o) ;"‘)

iq:' ' P; }J&@.B‘Jﬁﬂfﬁ;o‘ %Ji‘l’,iﬂ']{ﬁ;n %J##‘ZE.
.

— kN, RMSE < 0.1 54 3F,0.1 < RMSE <
0.2 3%,0.2 < RMSE < 0.3 9%, > 0.3 8%,

2 BN SR

HREFMSHEBASER, ZTBBR NS
R ERER L HKD BT RAKS &
HER MYFBRREKIEFELS S 2005 ~
2006 4F 19 3K WIE # T H 8o
2.1 HEREX

LPAEMABRERMHEREBL R 5 TR Ex
HAnE 2 BiR, 447 AT & /2 o T AR5 380
BME S KNAEEREE, RS RN EE LR
RESKERAEBIFO B, SRR EYN
A, &PETEREHEAREZED,HHE H RMSE
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Fig.2 Comparison between simulated and measured leaf area index for winter wheat growing season
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A DSSAT EEIM A XML NELEFTH 4
FARBELEN LRSS SHTTHEU B H

TARREERN LKL S EELIFE, F X ENS
RETNEHRTTHES . T3 M4 FAEHM
#liR % RMSE, iR ZE W E 7 0.051 ~0.151 Z A,
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Table 3 RMSE of simulated and measured value of soil moisture at various depths for four treatment of tillage

s} W% RMSE
Treatment 0~5cm 5~ 15em 15 ~ 30cm 30~ 45cm 45~ 60cm 60-%cm  90~120em 120~ 150cm
28 T 0.149 0.0%0 0.089 0.079 0.066 0.061 0.055 0.051
SHB% ZT 0.136 0.089 0.091 0.073 0.073 0.070 0.069 0.063
FENEE SS 0.142 0.093 0.092 0.085 0.078 0.070 0.067 0.081
e BE CT 0.151 0.089 0.086 0.081 0.070 0.064 0.054 0.071

Plsh B & (ZT) AR EX K H LKL HE
BHSRAGT O, WE 3. BPERAREDHN
TRASER, RNENE, LRKSERBAGEE
KB, EXMEERYOARANE, L HEEO-~5
em) T HFKBEMESLTRMERERK, MHRE
BEMESKUEEALE B, tHREO-~S5
em) KK BZ A FAGEEK (A RO HEES)
MERBER, EEXHERECRK, £ HAKR
BREBHELNEETHNEATEA, HTREA
ERRPK ST RERAER, ELDZER
REEH T ROBREKEER; NLPERTH
HERP MZEERLRER , RBRKREX,

T RMEBEKERE; NER P B R BIE, 8K
HEMBTVE., FEENSERSTMERERS
BiF M —BH,5~ 150 em T EHK M ERE LR
{4 AR 2 RMSE 7F 0.063 ~ 0.091 2 [f , IR EH /N,
2.3 FREKSFIAKE

4 FrRMER AR DE LAWK B SR
FEREMIM LR, ERX 4 ELERY
ERSTMICEHE, EURRRTF, SLU*R
MREBXERN, BKRKIREMBEN3.94%, BN
0.58% , FHIRERN 2.78%, HEELMBESLNME
RALBFH—BH,
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Table 4 Comparison of measured and model simulated winter BENERETHHESERHINES iR. 4
wheat crop yield results for four treatments WERERTUF HER KBRS FARER
'S ) LM i Bz HNERERE  BRBEENNG6.65% EHEASTN
Treatment Measured(kg/hm®) Simulated(kg/hm’) Error(%) SN,
28 DT 4970 5166 -3.94
é'-k | ‘\ ‘/\
SHAE 7T 5412 5216 3.6 3 gR5hE
REHE SS 5471 5445 0.58 YER V4 4 B ML B B9 DSSAT V4.5, X B

e Bt CT 5023 512 -2.97 BAMEEKEETRTRASWELFBRERF
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Table 5 Comparison of measured and model simulated
water use efficiency for four treatments

e LM B W

T Measured Simulated Error
Foatment Og/he®)  (ke/ha) (%)
48 DT 16.82 15.85 5.77
%P EE IT 14.44 15.40 -6.65
HHEE SS 16.86 16.58 1.66
fE8HHE CT 15.66 15.81 -0.9%
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AEORRBUER X RFRIEE, XHABERSHEL
FI A3 DSSAT 254 T M 1 F 4% 42 5 P B 1 15 B %t 4
YWEKMEBEFEEENEH,
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Validation of the effect of DSSAT model on winter wheat under
conservation tillage treatments in west Henan

LU Xiang-hui', MU Xing-min'">* , Vinay Nangia®, SUI Yan-yan',
YAO Yu-qing', WANG Fei''?, GAO Peng?
(1. College of Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China;
2. Institute of Soil and Water Conservation, Chinese Academy of Sciences , Yangling , Shaanxi 712100, China;
3. International Water Manag ¢ Institute , Colombo 2075, Sri Lanka;

4. Luoyang Institute of Agricultural Sciences, Luoyang, Henan 471022, China)

Abstract: Agricultural system models are tools to represent and understand major processes and their interactions in
agricultural system. We used the Decision Support System for Agrotechnology Transfer (DSSAT) with four different tillage
treatments data from a study in west Henan of China to evaluate winter wheat yield, leaf area index and water balance.
The model was calibrated using the data of field experiment. The site had a winter wheat-fallow-winter wheat rotation.
The treatments were; (1) decrease tillage (DT), 10 ~ 15 cm height straw mulching and once plough 25 cm on 1* July;
(2) zero tillage (ZT), zero tillage with 35 ~ 40 cm height straw mulching; (3) subsoiling (SS), 35 ~ 40 cm height
straw mulching and subsoiling 40 cm depth on 1* July; (4) conventional tillage (CT), 10 ~ 15 em height straw mulching
and twice plough 20 cm on 1* July and 1* October. DSSAT correctly simulated four tillage treatments variations in winter
yield, leaf area index and soil water balance. Winter wheat yield variation was simulated with better satisfaction (the er-
ror absolute values was less than 3.95% and the error mean absolute value was 2.78% ). Mean value of root mean
square errors (RMSE) for simulated leaf area index (LAI) and soil water storage were 0.41 and 0.084, respectively.
The predicted water use efficiency for the four tillage treatments were 15.85, 15.40, 16.58 and 15.81 kg/(mm-hm®),
respectively, and these values were close to the measured data (16.82, 14.44, 16.86 and 15.66 kg/( mm*hm?), re-
spectively) . Although the analysis results showed us the DSSAT V4.5 was very well agreement for simulated winter wheat
grown in west Henan, however, these preliminary results are based on one year and four tillage treatments dataset and
further long term analysis need to be carried out for improving the understanding of the conservation agriculture cropping
systems in west Henan, China.

Keywords: conservation tillage; winter wheat; crop growth; yield; soil water; DSSAT model
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Irrigation decision support system based on COMGIS and Matlab
for Jinghuiqu irrigation district

QIAO Chang-lu, LIU Zhao, FU Ling
( Research Institute for Water & Development, Chang’ an University, Xi’ an, Shaanxi 710054, China)

Abstract: With Jinghuiqu irrigation district as the research object and based on Matlab & ArcGIS, the Irrigation De-
cision Support System for Jinghuiqu Irrigation District is established by 3D visualization and spatial analysis techniques
and many optimization algorithm,such as dynamic programming, neural networks and genetic algorithms. The IDSS real-
izes the seamless integration with Matlab & ArcGIS by means of Component Object Model(COM) technology. The IDSS
can effectively help decision makers to solve the problem of optimal distribution of water resources in Jinghuiqu irrigation
district. The management level of irrigation water resources is significantly improved by use of the IDSS. By analysis of
actual data of 2008, the IDSS can be used to help make irrigation decision.

Keywords: COMGIS; Matlab; Jinghuiqu irrigation district; irrigation decision support system



