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Water supply and requirement of winter wheat and summer maize in Yangling
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Abstract: Basing on daily precipitation from meteorological observation station of Northwest Agriculture and Forestry

University in 1984—2015, the effective precipitation during growth stages of winter wheat and summer maize was calcu-

lated. The precipitation characteristics during the growing period of winter wheat and summer maize in Yangling demon-

stration area in recent 32 years were quantified by trend analysis and mathematical statistics. The results showed that the

effective precipitation for winter wheat and summer maize was unstable. Winter wheat had the largest variation of effective

precipitation during the emergence and winter stage with a coefficient of variation of 140% , followed by reviving jointing

stage. The precipitation in this area is difficult to meet the requirement of wheat before winter and the jointing stage. The

biggest variation was indentified at sowing and seedling stage. At jointing and grain filling stage, it is difficult to meet the

water demand of maize.

Keywords: winter wheat-summer maize; effective precipitation; water demand; water supply and requirement

adaptation property; Yangling demonstration zone
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Table 1 ~ Water requirement of winter wheat during growth periods (2000 4F) , F39E F AT M EKED 64%, 32 a
e ke REBEK R 18 o IR TR, B 4o e
KEL Water N e —
BB Hr B Growth stage Days req‘zj;:em requirement 1986—1996 E‘Z u & 2000—2003 45'5 o ﬂ‘m‘ ’ *ﬁf@éﬂ_\‘ B(EA
A e AN RN R
S 7 18] Growth period 253 428.6 1.7 ®2 BEREFHABKEMTKAR
#Fh ~ 2 HE Sowing ~ reviving 133 126.5 1.0 Table 2 Water requirement of summer maize during growth periods
iR ~ T Reviving ~ shooting 35 81.2 2.3 . ok
RAT ~ 2288 Shooting ~ booting 50 206.6 4.1 gy K Water
22T ~ B Booting ~ maturity 35 41.8 1.2 LB BB Growth stage Days Water requirement
requirement
/d Jmm rate
- /(mm-d~")
2.2 ZFINEEBTHRNBREKIELEE
R 2 ~ .
ﬁﬂ@ 1,1984_2015 fﬁTﬁ@éﬂ??ﬁfng\Eiﬁ %étﬁgﬂ Growth perlod 90 384.1 4.3
N o . HEH ~
P R K R R (L R (p = 0o aa
0.856) 0 32 a [A] & /)22 /& W1 N P B B K i O T ~ FirE
N o N H . 0 1572 5.2
151.2 mm, 243 3K 5 96.6 mm, A AR K Emergence ~ tasseling
A B FAE 2014 4F, 7 215. 1 mm; 5% /ME R 2000 e ~ B Tasseling ~ filling 30 166.6 5.6
55'5(257 mm) ,)FE%% 189.4 mm, g/J\iéEﬁ,ﬂﬁﬁﬁﬁ HEH ~ A Filling ~ maturity 20 40.5 2.0
CO4 A H WK
Total precipitationion during the whole growth period
W AR K
300 Effective precipitation in the whole growth period 1100
—— 2L H WA AR T 90
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250 150 ’
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Fig.1 Annual variation of precipitation and effective precipitation of winter wheat during 1984—2015
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Table 3 Effective precipitation of winter wheat growth period in Yangling area during 1984—2015
A SEEIE/mm FRAE/mm /ME/mm ARl /mm AR5 R R %
B Average Maximal Minimum Standard Coefficient
Growth period .. .
value value value deviation of variation
2HEHW Growth period 96.6 215.1 25.7 47.3 49
p
FE&Fh ~ i Sowing ~ emergence 10.0 51.2 0 11.2 111
T ~ B4 Emergence ~ overwintering 5.0 29.7 0 7.0 140
A ~ IR Overwintering ~ reviving 3.9 15.8 0 4.7 120
BT ~ K15 Reviving ~ shooting 13.5 55.3 0 17.5 130
AT ~ 22 Shooting ~ booting 37.6 138.9 0 29.8 79
Zi 7 ~ JEA Booting ~ maturity 26.6 99.5 0 26.9 101
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Fig.2  Annual variation of precipitation and effective precipitation for summer maize during 1984—2015
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Table 4  Effective precipitation of summer maize growth period in Yangling area during 1984—2015
17 W S5 {E/mm Eﬁjﬁﬁ/mm Ei/J‘\{-E/mm ﬁ:{ﬁé/mm ﬁ%%’;ﬁ/%

Growth period Average Maximal Minimum btar'ldél‘d (‘loefﬁ'cu?nt

value value value deviation of variation
24 F W Growth period 284 .4 607.7 87.7 123.8 43
F%&Hh ~ P Sowing ~ emergence 23.0 69.5 0 23.5 102
HH ~ K1 Sowing ~ shooting 72.4 163.1 7.5 37.6 52
AT ~ JhfE Shooting ~ tasseling 54.4 176.0 0 43.9 81
i ~ 3% Tasseling ~ filling 73.9 152.8 2.4 49.7 67
TN ~ B Filling ~ maturity 60.7 192.3 9.2 40.7 67
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