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Study on the Optimum Irrigation Program of Winter Wheat
in Baoding Based on WOFOST Model
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Abstract: Under the situation of growing water shortage, determining the optimum irrigation period and
the best irrigation quantity of winter wheat is an important issue that needs immediate solution in Baoding,
Hebei Province. In order to determine the optimal irrigation quantity and irrigation time, this paper using
WOFOST model to simulate the winter wheat in Baoding Area. In this paper the Baoding Station is select-
ed as a representative station. During the different rainfall year-types in 2003/2004, 2005/2006 and 2008/
2009, the different irrigation plans and quantities are simulated, including irrigating once, twice and three
times, to reveal the correlation between the yield under water stress and irrigation time. The simulation
results show that optimal irrigation time in the whole winter wheat growth process is the period of booting
stage and heading to filling stage. During these periods, irrigation can achieve the most obvious effect, and
have the highest contribution to wheat yield. Besides, the best plan of irrigating twice and three times to
meet the winter wheat growth is given out, which might help obtain greater economic benefits at the same
time.
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Fig.1 Comparison between the field experiment data of 2012—2013 and the simulation results of WOFOST model

(WLV . dry weight of living storage organs, WST . dry weight of living stems, TAGP: tolal above ground production)
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Fig. 2 Distribution of precipitation anomalies
during the wheat growing period in

Baoding in recent 50 years
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Table 1 Rainfall year-type and representative year
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Fig. 3 The simulation of irrigation winter
wheat once in Baoding
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[Ordinate TWSO represents total dry weight of
storage organs (dead and living) , abscissa DOY

represents the day number of calendar year]

127, 54 130 mm B, 76 H F 103~126 ¥k 5
PTWSO ) 50% L . B & 3b mf LLE W, Bk 4R
F14) 77 F i T B ] 74 28 1 0 2l A KL T K i 1 AR Ak
Xof 7 S R B K AR A /N FE 7 i LT AR R

TEWER RS . PR AR A KW WTWSO fie KAE 7090
kg « hm * A H P 121, B 520 130 mm B, 76
HF 73~120 58] PTWSO #) 50% LA F. i nr
W s 3 AR A= K K 43 B i 7 o i) e R 1 i R
TEH P 120~128, 255 4 B W% B ANZ B H P b T
AR WER I . 554, 3 AR A K K 43 BR
Rk B AR R Y 502 LA B H R AL TR
W ZE R A AT A AR Y 2 A A ) R AT
PO RUR SN O N AT R N R ol I S L
FOVFFEAT — UCHE R I 7l A 0 SR AT R L
SHL Al 30 3 T A5 B B K R T

3.2 WREBREEEM

KNEEENET WO A R K
WVPRE SRR BN X T A AEE LA
WHEME 7 58, TR ER 2 i,

MG A & 3 PR I 2 4E H Y FE i AR AEE
S04 56 — KR A TR Ah L 2 KA K O e B g
UE TR K H e H 0. X 3 MR R A K 4 )
AT A [ 9 0 4k A HE R 40.70,100 1 130 mm)
) T U TR TR A AL L 25 SR DL 4,

A S5 5 (B O W] & L 727K 43 38 /2 19 2003/
2004 4P AR T B SE R & T BOK A BOT K AR,
FKA 4 A HE B 0 22 PN H B4y R
BEAUL 45 SRR ) (1 an J7 %8 16 0 19) , 1 F- 7K 48 A0 fik
JK AN [ VEE E it =2 )R 25 B K (Bl an Ty 48 16) . ik
TR AR5 /0 14 VHE TR o X S 2 7R i TR AN B R JLF
LR NE EF ALK,

Fo KA [ Wk it B 0015 B ) WTWSO # K
EIH A 19, BUKFE WTWSO 1 i KAE H
PRAE 7 % 16 (R 130 F1 100 mm) | J5 % 19 (%
70 F1 40 mm), FIKAE WTWSO 5 KAE N 7R
16 (8 130 A1 100 mm) A K J5 %€ 19 GHETEE 70 F0 40
mm) W] UL 76 O R A0 v, T 48 16 (BRI L 2
R AN 19 (AR 2D 1 ROR e

K2 ZBNERMREBRBEUTR

Table 2 The simulation program of irrigating the winter wheat twice
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Fig. 4 The simulation of irrigatiny winter wheat twice in Baoding

(a) wet year 2003/2004, (b) drought year 2005/2006, (c) normal year 2008/2009

H1 2% 3 WAL, SFKAFEREE 130 mm B, 5240 45 R
A 12 AN TR (7% 3.4.8.9.12,13,14.,16,
17,18, 19 F1 20D /7K 43 Ml 38 77 5 22 K 3k 3] 24 48
PTWSO 1) 10% s R4 s HEWE 7 2. 7 WE M = o
100 mm Bf,7 N HFECF%E 9.12,13,14,16,17.19)
KB RO T K. B 70 mm B U TR
19 CZ R I SR 0D B 7K 43 T 38 77 6 26 KRGk 3 PT-
WSO () 10% . 1 % 5k 40 mm B, 7% 19 i i
KKy Wp 38 7= i 22 3K 8] T 244F PTWSO 1 22. 6% »
IRtk EE 2l 40 mm B, BT A J7 58 G VR il R A&

INZE TR R A B o TEROE W T %6 . TE & A R
K7 Z b R STk R AL T 68. 300 ~69. 200, 22 57
XA 0.9% . FIUL,7EA S K T Zd  JEHE 70 mm
7 5 (5 %8 19) DA fe /0 9 0 8k it 3K 31 17 58 K e
TBE 57 R 58 HLHC K 43 JBh a8 77 i 26/ 2542 PTWSO
(10 %  BRGRUE T /5 7= SCAT UG AIE 7715 7K 8t . B
KRBT S R RBOR

BROK AR HE E B 130 mm B, BEHLZE IR KA 4
AREWE T % 7 % 13.16.,17.19) By /K 43 e 7= 6 2%
KK F YA PTWSOR 10 Y% , 78 HE I & 25 100 mm



1404 A

% 5540 %

K3 ZNEFMREREMUER

Table 3 The simulation result of irrigating the winter wheat twice

PTWSO/ TR ik -3 WTWSO K WITWSO I KK 43 i T
kg « hm™? /mm /kg » hm™? /kg + hm™* FEiE2E/kg « hm™? TR/ %
0 2996. 0 2996 6735 0.0
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Table 4 The simulation program of irrigating the winter wheat three times
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