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Table I Required parameters of system at Jinzhong and Linfen areas, Shanxi

21k B
T A Bk EHRE (H-A~A-1) x ETw P Hi &
Name of crops Phases of growing Date of beginning to end (mm)  (mm) (m) Remark
(M-d~M-d)
FEFf~ 4% Sowing ~overwintering 09-22~11-10 0.1232  98.1  51.3 0.4
B4 ~3RF Overwintering ~reviving 11-11~03-20 0.1889 58.8 3.8 0.5
KNG B~ Reviving ~elongation 03-21~04-20  0.0450 83.4 4.8 0.6 Ym=;7_1(2)7k(;;/hm2
Winter wheat B~ s Elongation ~tasselling 04-21~05-13 0.1677  94.4 38.4 0.6 9=22°Ac:
AR~ P T asselling ~milk filling 05-14~06-01 0.1386 116.0  11.3 0.8
WESZ ~ R Milk filling ~harvesting 06-02~06-29 0.2107 60.9  40.8 0.8
P~ KT Sowing ~elongation 06-11~07-10 0.0484 71.4  29.6 0.4 )
HEK P~ 4B Elongation ~tasselling 07-11~08-10 0.1111 150.5 120.5 0.6 Ym=%7=6;4k5/hm2
Summer corn  fifjfE~ 5 T asselling ~milk filling 08-11~08-30 0.1539 131.3 38.3 0.6 6= ]70/:
WS ~ R Milk filling ~harvesting 08-31~09-30 0.1423 74.7  85.1 0.8
R~ Sowing ~budding 04-15~06-13 0.0880 105.8 88.7 0.4
n 3 ~FF4E Budding ~flowering 06-14~07-10 0.2581 91.7 76.5 0.6  Ynu=1380 kg/hm’
Z%O”:ﬁ FFAE~ 255 Flow ering ~boll setting 07-11~08-04  0.2896 121.8 55.7 0.6 (ﬁ*%&innztziztwn)
255~ % Boll setting ~boll opening 08-05~08-30 0.3011 126.6 55.7 0.8 0=17%
22 ~ K Boll opening ~harvesting 08-31~10-14 0.2408 113.4 86.1 .8

T /N B X, B R AE i b X
Note:Winter wheat in Jinzhong area;summer corn and cotton in Linfen area-
Hi ERATLAE ), &/ NETEA ~ kG LR BOHER/D . B EORTERE ~ JEIR S RER ~ ok b
~Y AR B e UK R B AR, FERR R ~BA T BAEMBUREREE AR AR R ~ 4 B BB
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FRUE M, TERRFI ~ B W BB D,

T AER Y= 141 t/m’, LARTfH KB 900
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16 2 ZE R E A L KL TSN
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K 1750~ 0 {{EN 8 f70% ~80% ] 4T
B (AN 18) 5 A=0.0484; A= 0. 1111; A=0.

1539; A=0. 1423; p; =29.55; p>, =120. 45; p; = 38.
25;P1=85. 05, ET,a =71. 4; ET .2 = 150. 45, ET 03
=131.25;ETu=74.7;H:=0.4;H:=0.6;5=0.
6;H1=0.8;H5=0.8, S5 HE"H&E" %M, fTRL
1FENaNE 3 (25 IR, BB R, R AR
HOGETT, Fell, SRt BAEE TR R, 2
b FIRFEFERY BT, RIS 325 B 45 Rk 2, 2
ALK B 5 HARR = B e R a4,

®Z WAETFMIESHEXPEFETREP=75%) NRLCERFETEERE
Table 2 Optimized irrigation schedules in moderate dry years ( 79%) in Jinzhong and Linfen areas in Shanxi
H R AT (K B HEE B K (m' /hm’) B W B
VEW £k Total allocated Irrigation quota in different growing stages St e Reduction
Crops water supply Maximum of output
(m®/hm?) @ @ ® @ ® ® elative output ( kg/hmz)
0 0 0 0 0 0 0 0.3666 4883.51
300 0 0 0 0 150 150 0.4368 4342.27
600 0 150 0 150 150 150 0.5168 3725.47
900 0 300 0 150 150 300 0.5830 3215.07
KON 1200 0 300 0 300 300 300 0.6497 2700.81
\;/inter 1500 0 450 150 3(_)0 300 300 0.7154 2194.27
wheat 1800 0 450 150 450 450 300 0.7748 1736.29
2400 150 600 150 600 600 300 0.8838 895.90
2700 300 600 150 600 750 300 0.9294 544.33
3000 450 600 300 600 750 300 0.9718 217.42
3150 450 600 300 600 900 300 1.0 0.00
0 0 0 0 0 0 0.6232 519.98
150 0 0 0 150 0 0.6543 477.07
300 0 0 150 150 0 0.6864 432.77
450 0 150 150 150 0 0.72 386.40
600 0 150 150 150 150 0.7548 338.38
750 0 150 150 300 150 0.7869 294.08
i 900 0 150 300 300 150 0.8199 248.54
Cotton 1050 0 150 300 300 300 0.8529 203.00
1200 0 150 300 450 300 0.8847 159.11
1350 0 150 450 450 300 0.9171 114.40
1500 0 150 450 600 300 0.9475 72.45
1650 0 150 600 600 300 0.9788 29.26
1800 150 150 600 600 300 1.0 0.00
0 0 0 0 0 0.8228 1198.76
150 0 0 150 0 0.8437 1057.37
300 0 150 150 0 0.8644 917.33
450 0 150 300 0 0.8832 790.15
600 0 300 300 0 0.9009 670.41
HEK 750 0 300 450 0 0.9181 554.05
Summer corn 900 0 450 450 0 0.9337 448.52
1050 0 450 600 0 0.9495 341.63
1200 150 450 600 0 0.9642 242.19
1350 150 450 750 0 0.9789 142.74
1500 150 600 750 0 1.0 0.00

XA, O~ @53 IR  F D~ A A~ SR T R ~ SO0 R ~ R BB~ VR MR ~ Ok AL, O~ © 5 gk 4
T~ BUR S BURE ~ FFAE FFAE ~ 4548 44 ~ nb B i B~ ok, MK, O~ @5 BIRE ABRh~ 3015 500 ~ SR SRR~ i M ~ iR

Notes: Winter wheat, OD~® represent sowing ~overwintering, overwintering ~reviving, reviving ~elongation, elongation ~tasselling,

tasselling ~milk filling and milk filling ~harvesting stages- Cotton, O~® represent sowing ~budding, budding ~flowering, flowering ~boll

setting, boll setting ~boll opening and boll opening ~harvesting stages- Corn, O~® represent sowing ~elongation. elongation™~tasselling.
g g P g p g g g P g g g g

tasselling ~milk filling and milk filling ~harvesting stages-
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Development of forecasting system
on deficit irrigation scheduling under water shortage

DING Ri-sheng'» KANG Shao-zhong’', FENG Shao-yuan’> WANG Jun-tao > ZHOU Liang-chen'
(1. Key Lab of Agricultural Soil and W ater Engineering in Arid and Semiarid Areas, Ministry of Education
Northwest A &F University » Yangling, Shaanxi 712100, China;

2. Center for Agricultural Water Research in China, College of Water Conservancy and Civil Engineering
China A gricultural University » Beijing 100083, China)

Abstract: According to Jensen water-production function model of crops, the optimal irrigation
schedules for winter wheat, cotton and summer maize have been established by means of dynamic
programming- The visual program interface has been developed. and the suitable optimal irrigation
schedule could be made for different regions as long as the related parameters (field water capacity initial
soil moisture; soil bulk density, allocated water supply, potential evapotranspiration of crops at different
stages, effective precipitation at various stages in different hydrological years; and the planned wetted
depth at each stage) are input- Exemplary computation was conducted for Jinzhong and Linfen areas in
Shanxi, showing that the water consumption of these three foregoing crops may be saved by 9%, 7% and
3% respectively, compared with the conventional irrigation method- Under the condition of water
shortage, the system might supervise the allocation of water amount on the basis of time so as to minimize
the reduction of output. and the quantity of yield reduction under optimal irrigation schedule could be
forecasted-

Key words: deficit irrigation; water-production function; dynamic programming; irrigation

scheduling; visual basic 6.0



