5537 &5 5 FEREMBEXRLHFR Vol.37 No.5
2019 49 H Agricultural Research in the Arid Areas Sept. 2019

E R 11000-7601(2019)05-0235-08 doi: 10.7606/].issn.1000-7601.2019.05.34

E T DSSAT #HA P FiEEEX
FEXREMAKGH
B s MR E, R E R E

(1 ABJCBE T R A b TR R, WL B L 06321052, [E Rl B b Rl 5 S PR BT 5T BT, JE R 100101
3. E R B AEROR 5 M= B, L a 100049)

# E. U EE N R K, GIS(Geographic Information System) # A& & DSSAT( Decision Support for Agrotechn-
ology Transfer) 4% B 48 4 & %} 2016—2017 £ A /N Z F E E KB &£ K FAEIIATEN, HF 0N T RS ERER K
BHANZTEEKRED BT W, EREN . TREHM XL NZGFARELAE323.72~419.58 mm Z 7] | E £ Kty F
KEFE 333.47~438.51 mm Z A 2 A ENFARERS MK EE R P AN K oYK oA, FARAEHNED
WX EEPHEMMR TR, LNZANBHTHNE 160 RAL EXKEREHm, EERKG KL FR—EH M,
30dRE, EERM LAY ERFY i, Bk, EANZHEMOA 160 d,E FRIE M B A0 30 d 79 RE T, 8 A I

R AR R T
KGR FANE ANZ; L EKDSSAT BA ; ®iEHHK
RESFHEES:S161.6;9274.4  MEAFRERE:A

Study on water requirements of major crops in Beijing—Tianjin—Hebei
region using DSSAT model
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(1. College of Mining Engineering, North China University of Science and Technology, Tangshan, Hebei 063210, China;
2. Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
3. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Beijing—Tianjin—Hebei is located in the Haihe River Basin, where faces severe water shortages and
ecological imbalance, especially the agricultural water supply. Therefore, research on crop water requirements is of
great significance to achieve inter-regional coordinated development and effective utilization of water resources. Tak-
ing Beijing—Tianjin—Hebei region as the research area, by combining GIS ( Geographic Information System) tech-
nology with DSSAT model ( Decision Support for Agrotechnology Transfer) , the spatial distribution of water require-
ments of winter wheat and summer maize during 2016 to 2017 was modeled, and the effects of rainfall conditions
and irrigation conditions on biomass was evaluated. The results showed that, The water requirement of winter wheat
in Beijing—Tianjin —Hebei region ranged from 323.72 to 419.58 mm, and that of summer maize from 333.47 to
438.51 mm; the southeast and north of the planting area needed more water while the west needed less. The re-
quirements for water increased significantly from day 160 after sowing of winter wheat but since sowing of summer
maize. Around day 30 after sowing, the aboveground biomass of summer maize increased significantly. So, appro-
priate irrigation should be carried out before and after the date in order to reduce the waste of water resources.

Keywords: water requirement; winter wheat; summer maize; DSSAT model ; Beijing—Tianjin—Hebei region
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Table 1  The list of crop cultivar parameter

YE¥) Crop SH S FR Parameter 7€ X Definition ZHOHIAE Value of pa.ramelerm_m
o S BRI A BRI
P1 . . . . 260.0
Stage of phase end juvenile to terminal spikelet
P2 Vi gtaling GESl) e il i g Gl 0.65
Stage of phase terminal spikelet to end leaf growth '
KPR AR
P5 . S . 670.0
HEK Accumulated temperature during grain filling ( excluding lag)
Summer maize s AR T AR R ARL B
G2 . . . - 850.0
Standard kernel size under optimum conditions
JRCBIYITC 00 2% A1 o B B
G3 X o . 7.5
Standard, non-stressed mature tiller weight (incl grain)
M g =1 ==y SRR
PHINT HESEMW TZ'm*kFﬁm%E’J* it 5533
Accumulated temperature required for continuous growth between two leares
oy SR A P A BB R e
Days, at the optimum temperature, required for vernalization ’
P1D YIRS EL Photoperiod parameters 54.6
os FRRER R -
Accumulated temperature during grain filling ( excluding lag)
1 TEAE A R PR B AR ”
g Kernel number per unit canopy weight at anthesis
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G2 . . . 30
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KINFE 3 TSI TE 3 2 PR B R T A 13
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HELE I 22 ) AR K A B
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Accumulated temperature required for continuous growth between two leares
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A W 48 AL KRG AA S0R S A B T W B Y L
PARUE . . . - 2.03
PAR conversion to dm ratio, before last leaf stage
- -2 A A B LY
PARU2 R G A KR B A BRI e AT B A LR 123

PAR conversion to dm ratio, after last leaf

SLPF +HOEE R Photosynthesis factor of soil 0.82
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Fig4 The spatial distribution of water requirement, precipitation and irrigation water requirement of winter wheat (2016—-10-2017-05)
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Fig.7 The spatial distribution of water requirement, precipitation and irrigation water requirement of summer maize (2017-06-2017-09)
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Fig.8 The monthly spatial distribution of irrigation water requirement of summer maize (2017-06-2017-09)
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Fig.9 Curves of biomass and water consumption of summer maize in rainfed and irrigated conditions
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