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A method for evaluating impact of dry-hot wind
on 1000—kernel weight of winter wheat

CHENG Lin"? ,ZHANG Zhihong"?* HU Chengda'"
(1. CMA - Henan Agrometeorological Support and Applied Technique Key Laboratory, Zhengzhou, Henan 450003, China;
2. Henan Institute of Meteorological Science, Zhengzhou, Henan 450003, China)

Abstract: In order to estimate scientifically the influence of dry-hot wind on 1000-kernel weight of winter
wheat and assist in agricultural disaster prevention and mitigation, conceptual models of leaf photosynthesis and dry
matter accumulation was adopted, and dry-hot wind control tests were carried out at Zhengzhou Agrometeorological
Experimental Station in years of 2010—-2011,2011-2012 and 2013-2014. To evaluate quantitatively the impact of
dry-hot wind on 1000-kernel weight, the relationship between different intensity of the hazard and stress degree of
photosynthetic rate of winter wheat leaves was analyzed and the photosynthesis rate influenced by dry-hot wind was
revised. The results showed that the rate of leaf photosynthesis was reduced by 0.66% ~36.62% under different de-
grees of the hazard. Daily maximum temperature was the most critical factor causing the stress.In normal years, typ-
ical years of dry-hot wind and under field experimental conditions, the average accuracy of simulated 1000-kernel
weight by the evaluation model was higher than 95% , and the relative error was less than 4.5%. By calculating the
difference between a hypothetic ideal 1000-kernel weight and the measured value during the recent years at repre-
sentative stations, the analysis indicated that the loss of 1000-kernel weight was about 1~2 g and the loss of the fi-
nal yield was 0~5% when the light hazard of dry-hot wind lasted 1~2 days during the early middle stage of grain
filling or approaching harvesting. In other stages, the loss of 1000-kernel weight was 1~7 g, and the yield reduction
rate reached to 12% ~ 18% under serious hazard condition. This method for evaluating the impact of dry-hot wind
has a certain applicability, as it can objectively and dynamically assess the effects of dry-hot wind on grain weight

during the different grain filling stages.
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Table 1  Gauss integration weights for three-point method
AU Weight i=1 i=2 i=3
WT(1) 0.27778 0.44444 0.27778
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Table 2 Disaster grades of dry-hot wind for winter
wheat in Huanghuaihai Plain
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Table 3 Stress of different treatments of dry-hot wind

on photosynthetic rate of leaves

B R . 14:00 W g

Daily maximum 14 : QO *HXMEKE Wind speed at Stress
Relative humidity .

temperature 14 : 00 £ degree
T /% at 14 : 00 U/% J(m s S,/ %
32.6 15 4.9 8.98
32.8 29 3.6 0.66
32.9 18 3.8 9.69
32.9 27 4.9 15.94
34.2 25 3.1 15.38
34.3 25 5.0 20.18
34.7 19 5.0 3.98
35.2 16 4.9 19.41
36.8 29 3.5 34.89
37.2 21 4.9 11.87
37.8 25 4.1 39.08
38.2 20 5.0 36.62
38.4 18 5.0 19.33

VE T, 9 RS, U 14 2 00 28 SARRHREE /i) 4 14 2 00

S, S, JWa R, Rl

Note: T, . is daily maximum temperature, U is relative humidity at

14 : 00, fio is wind speed at 14 : 00, S, is stress degree, the same below.
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Table 4 S value of leaf photosynthetic rate after dry-hot wind
treatments in early stage of grain filling

BT AL
Light degree

AEGy Kb FREHE]/d

Heavy degree

Year Time of treatment of dry-hot wind of dry-hot wind
T1 0.66 11.87
2011—2012
T1+8 / 4.04
T1 3.98 19.33
2013—2014
TI1+8 / 12.50
T1 2.32 15.60
7. b
Ll T1+8 / 8.27

TE:T1 RN /7 R (8) A H, JoxT MifH
Note: T1 represents early grain filling stage; “/” represents formula

(8) is not applicable and has no corresponding value.
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Fig.1 Relavence of measured and simulated value of

1000-kernel weight in normal years
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Table 5 Verification of 1000-kernel weight based on dry-hot wind experiments

X5 H i e A ST BTRE ., HETRE
R Date of T s U fio y;’i{#é& Measured Simulated A{E%%: Ideal
Year treatment /C /% /(m-s") 1sazler 1000—kernel 1000—kernel (,(/l;ra(/y 1000-kernel
(m—d) grade weight/g weight/g /% weight/g
05-08 32.6 15 4.9 % Light 37.72 37.03 98.17
2010—2011 05-13 32.9 27 4.9 % Light 35.56 35.20 98.99 39.18
05-23 33.3 21 4.9 % Light 37.15 36.40 97.98
05-06 32.8 29 3.6 % Light 36.45 36.42 99.92
05-06 37.2 21 4.9 i Heavy 34.57 33.39 96.58
2011—2012 05-11 32.9 18 3.8 % Light 35.56 35.85 99.18 36.70
05-11 35.2 16 4.9 i Heavy 33.70 34.10 98.81
05-21 38.3 19 4.9 i Heavy 31.59 34.72 90.09
05-03 34.7 19 5.0 % Light 37.89 37.61 99.26
05-03 38.4 18 5.0 i Heavy 35.39 34.21 96.67
20132014 05-08 34.3 25 5.0 % Light 35.82 34.96 97.60 38.77
05-08 38.2 20 5.0 T Heavy 32.06 32.05 99.97
6 FBIM X F X B E A 45 T ARG UE
Table 6  Verification of 1000-kernel weight for typical years of dry-hot wind in Zhengzhou
g SWTRE BBTHE o MATRE
AT Ejf T U fio ﬁ%ﬁfj& Measured Simulated /:%fij: Ideal
Years (m=d) /C /% /(m-s™) ad 1000-kernel  1000—kernel /o y 1000—kernel
m grade weight/g weight/g ? weight/g
05-08 35.2 23 33 i Heavy
1994—1995 05-22 17 16 30 % Light 41.4 41.56 99.61 43.97
1999—2000 05-19 32.9 11 3.0 % Light 45.65 44.99 98.55 46.43
05-17 32.3 15 3.5 % Light
2003—2004 05-24 345 27 33 1% Light 41.05 42.13 97.37 42.44
2007—2008  05-20 33.1 21 3.2 1% Light 38.82 38.34 98.76 39.05
04-30 33.6 24 3.0 1% Light
05-10 34.5 14 3.2 % Light
2016—2017 05-18 35.9 24 4.3 T Heavy 46.14 41.47 89.88 46.24
05-19 32.4 28 3.7 £ Light
05-28 38.0 23 5.0 i Heavy
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Table 7 Application of evaluation model for the impact of dry-hot wind on 1000-kernel weight

T H
(KFEEG) (m=d)
Date of dry-hot wind

BHUT LT/ g
Simulated
1000-kernel

(disaster grade) weight

s ARRE

Site Year

Sl A

1000-kernel

HAR TR/ g
HETRR/ % Ideal Loss of
1000-kernel 1000-kernel
weight weight weight

THRIE K/ g
Measured
Accuracy

05-11(%% Light)

20122013 05-12( FE Heavy)

39.73

41.95 93.9 44.29 2.34

05-10( % Light)
P 05-18( # Heavy)
05-25( %% Light)
2016—2017 05-26( % Light) 41.63
05-27( # Heavy)
05-28( # Heavy)
05-29( %% Light)

Xinxiang

43.70 95.03 46.78 3.08

05-16( % Light)
2006—2007 05-17( T Heavy) 43.25
B 05-28( # Heavy)

46.23 93.11 46.49 0.26

Xuchang 05-25( 4% Light)
2016—2017 05-27( & Heavy) 41.32
05-28( & Heavy)

39.03 94.46 42.21 3.18

05-21(#% Light)

201372014 5264 Light)

42.83

42.28 98.72 45.08 2.80

05-10( %% Light)

05-11(%% Light)

o 05-12( %% Light)

05-17( T Heavy)
2016—2017 05-18( # Heavy) 39.59

05-19( EE Heavy)

05-20( %% Light)

05-27( & Heavy)

05-28( # Heavy)
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