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Correction and Application of the meteorological standards as “The grade
of drought disaster for wheat” into real production in Juxian County

CHENG Zhao-jin
(Rizhao City Meteorological Bureaus of Shandong Province , Rizhao , Shandong 276826, China)

Abstract: In order to search the method for quantitative assessment of drought disaster to the loss of winter wheat in
arid region, taking the Juxian County in Shandong Province as the case study, using the thirty years’ meteorological
records (1981—2010) of Juxian County and yearly growth period of winter wheat and the observation data of soil moisture
over the years, applied the FAO PM formula, have calculated the possible evapotranspiration, water requirements and
soil water deficiency rate for the different growth stages of winter wheat based on the meteorological standards as “The
Grade of Drought Disaster for Wheat” , also carried out the research of the correction and application for the crop coeffi-
cient (K,) values in the middle and late stage of wheat and the relative calculation formula. The results showed that;
The total potential evapotranspiration was 518.741 mm in whole growing period of wheat; The whole water requirements
of wheat was 466.393 mm by the different crop coefficients and the whole water requirements of wheat was 440.93 mm by
the average crop coefficient. Also calculated water deficiency was coincided to the reality with good effect. So the method
that the water deficiency evaluate the loss of wheat in the arid region was available, and it can be met the requirement to
forecast the wheat yield based on the water deficiency rates. It can be provided a practical reference for the basic level
scientific researchers to master and understand this method.
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Table 1 The crop coefficient ( K,) in different growth stages of wheat
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e REFBIE R 10% BHHE 10% ~80% BT % 80% ~ FL#A FLA ~ A K ~ R
Defi Germination to Coverage rate Coverage rate Milky to The germination
e cover 10% of 10% ~ 80% of 80% ~ milky maturity to maturity
K Hi ~ JrBE IrHE ~ IR B ~ L& FLAA ~ A HE ~ B
G H r/th Emergence to The tillering to Turning green Milky to Emergence to
m}« od tillering turning green to milk maturity maturity
pert (10A20H~11 A0 ANIH~3A24H) GA25H~64H) (6ASH~6H17H) 100 20H~6H17H)
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Table 2 Calculation table of possible evapotranspiration, parameter and water requirements in each growth stage of winter wheat

INEAE B
Wheat growth stage T rean e ¢ 4
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E

R, GCau U Y ET, (k, =0.85)

E(k.)

Hi ~ /e

Emergence to tillering 11.2
(10-20~11-10)

SrBE ~ BT

The tillering to turning green 2.1
(11-11~03-24)

B ~ FL

Turning to milk 15.9
(03-25~06-04)

FLAA ~ R

Milky to maturity 23.0
(06-05~06-17)

H ~ B

Emergence to maturity 8.2

(10-20~06-17)

0.938 1.430 0.044

0.464 0.773 0.047

1.169 1.986 0.042

1.853 2.959 0.040

0.793 1.313 0.045

11.372 0

12.724 0

4.885 0 1.537 0.067 37.185  13.015 31.607

3.986 0 1.786 0.067 171.813 128.860  146.041

2.128 0.067  253.408 285.084  215.397

2.024 0.067 56.335  39.435 47.885

6.746 0 1.878 0.067 518.741 466.393  440.930
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Table 3  Calculation table for the natural water

supply in growth stage of wheat

INEEB BBt Wheat growth stage

(M=-d~M-d) Wi W2 W

W ~ 7 BE(10-20~ 11 - 10)

Emergence to tillering

18.8 16.0 34.8

PEE ~ BT (11-11~03 - 24)

. I . 37.2 66.0 103.2
The tillering to turning green

BT ~ FLE(03 - 25~ 06 - 04)

Turming to milk 91.5 103.8  195.3

FLE ~ (06 - 05 ~ 06 - 17)

. 37. .
Milky to maturity 81.3 7.4 118.7

HE ~ (10 -20 ~ 06 - 17)

Emergence to maturity

228.8 223.2  452.0
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Table 4 Calculation table for the water deficit rate in growth stage of wheat

INEEBRBI(M-d~M-d)

E(k.)/ E(k,=0.85)/ B Stage (0.
Wheat growth stage (k.)/mm (k, )/mm W/mm G(H Bt Stage)/ % G(0.85)/%

W~ EE(10-20~11 =
th ﬁ,,\(l'O .20 11-10) 13.015 31.607 34.8 -167.4 -10.1
Emergence to tillering
IYEE ~ RT ~11~03 -
ﬂ\*, Jéﬁ“] _” 03 -24) 128.86 146.041 103.2 19.9 29.3
The tillering to turning green
R e—j“ _ - _
& N ?Lf“,(m’ 25~06-04) 285.084 215.397 195.3 31.5 9.3
Turning to milk
FLE ~ B (06 - 05 ~ 06 —
?L EJZ%(OG 05~ 06 - 17) 39.435 47.885 118.7 -201.0 -147.9
Milky to maturity

e 2 _ - _
T ~ M (10 - 20 ~ 06 - 17) 466.393 440.930 452.0 3.1 -2.5

Emergence to maturity
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Fig.1 The average crop coefficient and water requirements

of wheat in different growth stages
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Table 5 Calculation table for the water deficite do not consider the computation rate of irrigation and

effective soil moisture of wheat growth stages of water deficit

INEEBH B (M-d~M-d)

ECk.)/ E(k.=0.85)/ > (B S >(0.
Wheat growth stage (kc)/mm (k. )/mm W/mm G(Br B Stage)/ % 6(0.85)/%

T o~ 4 EE ~20~11-
#Eﬂ ﬁ*(lo .20 11-10) 13.015 31.607 16.0 -22.9 49.4
Emergence to tillering
AVBE o IR —~11~03 =
ﬁ*. L.H (11 .11 03-24) 128.86 146.041 66.0 48.8 54.8
The tillering to turning green
R ] _ ~ _
BH ~ 3L (03-25~06-04) 285.084 215.397 103.8 63.6 51.8
Turning to milk
| ﬁ/th - T_"-‘}L _ - _
FLI ~ IR (0605~ 06 - 17) 39.435 47.885 37.4 5.2 21.9
Milky to maturity
T ~ M (10 -20 - 06 - 17) 466.393 440.930 223.2 52.1 49.4

Emergence to maturity
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Table 6  wheat drought disaster grade index table
&9 Grade
A ¥ EN e
Factor Growing stage p=Es R R JrET R
Light drought Moderate drought Heavy drought Severe drought
2
Th h%]éErﬁ/ﬁf‘ riod G<15 15<6<30 30< G <50 G=50
'ﬁz#ﬂﬂ(% € whole growth period
= s o
A % B - G<15 15< G <45 $5<6<0 =170
Crop water Jointing stage ~ Heading stage
deficit rate . -
HERE ~ A G<20 20< 6<35 3B5<G<45 G=45

Grain filling period ~ mature period
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