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Research on the method of meteorological grade forecast of
wheat scab in south central of Anhui Province

YUE Wei', CHEN Xi', QIU Kun®, WANG Beibei?, DENG Bin*, YAO Weiping'
(1. Anhui Agricultural Meteorological Center, Hefei 230031, China;
2. Anhui Plant Protection Station, Hefei 231400, China;
3. Xuanzhou Plant Projection and Quarantine Bureau, Xuancheng 242000, China;

4. Plant Protection Station Chizhou City Agro-Technical Extension and Service Center, Chizhou 247000, China)

Abstract Aiming to solve the problem that the wheat scab meteorological grade forecast model in the agrometeorological
service of Anhui Province was not accurate enough, this study established a meteorological grade forecast model with
comprehensive precipitation index which was based on the number of rainy days and precipitation, through the methods
of linear correlation and regression analysis, using the historical data including percentage of diseased panicles of
wheat scab, phenology data and meteorological data during corresponding period on Chuzhou, Lujiang, Chizhou and
Xuancheng in south central of Anhui Province. And the model was tested by fitting and prediction. The results showed
that the key period of wheat scab was from the 5th day before the initial heading stage to the 25th day after that for
Chuzhou, and for Lujiang was, from the 8th day before that to the 20th day after that, and for Chizhou was from the 7th
day before that to the 24th day after that, and the last for Xuancheng was from the 4th day before that to the 24th day
after that. Fitting test and prediction test were carried out for the established regional meteorological grade forecast

model of wheat scab. The results indicated that the fitting accuracy of Chuzhou, Lujiang, Chizhou and Xuancheng were
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86.8% ., 87.6%, 85.6% and 88.3% respectively, while the prediction accuracy of them were 92.0% , 70.0%,

88.0% and 84. 0% respectively. Therefore the regional forecast model established for wheat scab meteorological

grade could be used for the agrometeorological service in south and south central Anhui Province.

Keywords wheat scab; meteorological grade; forecast; precipitation; Anhui Province
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Table 1 Key growth stage of wheat scab at representative stations in different areas
X 2% ok KHEF B
Area Representative station Key growth stage
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Distribution of precipitation grades during the key growth stage

at representative stations in different area for wheat scab
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Table 2 Correlation between meteorological grade of wheat scab and precipitation,

rainy days as well as composite precipitation index in the key growth stage

at representative stations in different areas

e R K A G R K R K H EORE 56 R 4L LA B K T8 BOHE ¢ R 4K
Representative Correlation of Correlation of Correlation of composite
station precipitation precipitation days precipitation index
M Chuzhou 0.280 8 0.713 3 ** 0.775 1 *x
J5 YT Lujiang 0.613 5 *x 0.726 7 »x 0.762 0 %x
#iH Chizhou 0.548 8 xx 0.720 9 »x 0.791 0 »x
H I Xuancheng 0.459 1 xx 0.762 1 »x 0.773 2 »x

T e TR PRI K (P<<0.01) . T,

Note: ** represents significant at P <C0. 01 level.
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Table 3 Meteorological grade forecast model of wheat scab

in different regional representative stations

Rl

LEESE¥

‘ [l 5 77 #2 _ P i
Representative Correlation
Regression equation P value
station coefficient
FE M Chuzhou y=—0.336 4+0.196 5x 0.775 1 = <0. 001
JHYL Lujiang y=0.388-+0.247x 0.762 0 %x <0. 001
# M Chizhou y=1.631 9—0.100 62+0.013 122° 0.802 3 ** <0. 001
‘B I Xuancheng y=—0.201 9-+0. 213 8x 0.773 2 %x <C0. 001
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Table 4 Retrospective test of meteorological grade for wheat scab in Chuzhou

LPRAEH BHER

LhREY  BEHEY

A A W2 W Ay , 22 o
Vear Actual Simulated Error Seore Vear Actual Simulated Error Seore
grade grade grade grade

1985 5 3.397 1.603 0 2001 3 2.729 0.271 100

1986 3 1.550 1. 450 70 2002 3 3.751 0.751 80

1987 2 1. 904 0.096 100 2003 4 3.436 0. 564 80

1988 3 2.022 0.978 80 2004 2 2. 140 0. 140 100

1989 4 4,262 0.262 100 2005 1 2. 336 1. 336 70

1990 4 2.572 1.428 70 2006 1 1.786 0.786 80

1991 2 2.336 0. 336 100 2007 1 1.157 0.157 100

1992 2 2.061 0.061 100 2008 1 1. 786 0.786 80

1993 1 1. 275 0.275 100 2009 2 1.629 0.371 100

1994 1 1.511 0.511 80 2010 3 3.161 0.161 100

1995 1 1.982 0.982 80 2011 1 0. 450 0. 550 80

1996 1 1.432 0.432 100 2012 3 3.161 0.161 100

1997 1 1.550 0.550 80 2013 2 1.236 0.764 80

1998 2 1. 825 0.175 100 2014 3 3.9554 0. 554 80

1999 2 2.022 0.022 100 2015 3 2.611 0. 389 100

2000 1 1. 393 0.393 100
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Table 5 Retrospective test of meteorological grade for wheat scab in Lujiang

b SR AR ﬁ“?ﬂ%é& - W b 0 SR AR 1‘%?&%9)’( - W
Vear Actual Simulated Error Seore Vear Actual Simulated Error Score
grade grade grade grade
1987 3 3.451 0.451 100 2002 5 1.253 2002 70
1988 2 2.611 0.611 80 2003 5 0.018 2003 100
1989 3 3. 945 0. 945 80 2004 3 0.093 2004 100
1990 5 4,044 0. 956 80 2005 3 0.241 2005 100
1991 3 3.352 0. 352 100 2006 3 1. 044 2006 70
1992 3 2.660 0. 340 100 2007 3 0.982 2007 80
1993 3 2.562 0.438 100 2008 4 0.796 2008 80
1994 3 3.698 0.698 80 2009 4 0.697 2009 80
1995 3 3.204 0.204 100 2010 5 1.253 2010 70
1996 2 3. 105 1.105 70 2011 1 1.117 2011 70
1997 3 3.056 0. 056 100 2012 2 0. 068 2012 100
1998 4 3.994 0. 006 100 2013 1 0.524 2013 80
1999 4 4.142 0.142 100 2014 5 0.166 2014 100
2000 3 1. 870 1. 130 70 2015 2 0.858 2015 80
2001 3 3.204 0. 204 100
Fo6 MMHTNERBRISEELTRERUSKRE
Table 6 Retrospective test of meteorological grade for wheat scab in Chizhou
py TEREBRSm L SRS ERSH
Year Actual Simulated Error Score Year Actual Simulated Error Score
grade grade grade grade

1991 3 3.194 0.194 100 2 2.447 0. 447 100 1991
1992 2 2.058 0.058 100 2 1.938 0.062 100 1992
1993 2 1. 689 0.311 100 2 2.566 0. 566 80 1993
1994 3 3.445 0. 445 100 2 2.005 0.005 100 1994
1995 4 4,147 0. 147 100 2 2.566 0. 566 80 1995
1996 2 2.314 0.314 100 2 2.251 0. 251 100 1996
1997 1 1.803 0.803 80 5 4. 035 0.965 80 1997
1998 2 3.046 1. 046 70 3 1.776 1.224 70 1998
1999 3 4.072 1.072 70 3 2.541 0. 459 100 1999
2000 2 1. 891 0.109 100 1 1. 579 0.579 80 2000
2001 3 2.094 0.906 80 5 4. 826 0.174 100 2001
2002 5 3. 854 1.146 70 5 3.255 1. 745 0 2002
2003 4 4.618 0.618 80 2003
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Table 7 Retrospective test of meteorological grade for wheat scab in Xuancheng

b g FBRAFE R ﬁﬂ%ﬁ - - . S PRAF R %M%ﬁ e W
Vear Actual Simulated Error Seore Vear Actual Simulated Error Seore
grade grade grade grade
1986 4 4.095 0.095 100 3 2.684 0.316 100 1986
1987 2 2.920 0.920 80 4 4.502 0.502 80 1987
1988 2 1. 829 0.171 100 5 4,395 0. 605 80 1988
1989 4 3.390 0.610 80 2 3.091 1.091 70 1989
1990 4 3.304 0.696 80 2 1. 851 0. 149 100 1990
1991 3 3.390 0. 390 100 1 2.428 1.428 70 1991
1992 2 1. 744 0. 256 100 1 2.107 1. 107 70 1992
1993 2 1. 829 0.171 100 3 3.176 0.176 100 1993
1994 4 3.647 0. 354 100 4 3. 085 0.915 80 1994
1995 4 3. 069 0.931 80 4 3. 989 0.011 100 1995
1996 2 2.471 0.471 100 1 1.188 0.188 100 1996
1997 1 1. 936 0.936 80 4 2.214 1. 786 0 1997
1998 3 2.642 0. 358 100 1 1. 295 0.295 100 1998
1999 3 3.433 0.433 100 3 3.304 0. 304 100 1999
2000 2 1.573 0.427 100 3 3.133 0.133 100 2000
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KRR S TR R 5 Y AR /N IR B R A TR R
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Table 8 Prediction test of meteorological grade for wheat scab

in different regional representative stations

I SL R ) 00 25 2
Representative o Actual Prediction e i
Year Error Score
station grade grade
2016 3 2.768 0.232 100
2017 1 1.904 0. 904 80
B 2018 3 3. 004 0. 004 100
Chuzhou 2019 1 0.764 0.236 100
2020 1 1.943 0.943 80
¥J{i Mean value 0. 464 92
2016 3 1. 489 1. 489 70
2017 3 3. 432 0.432 100
JF YL 2018 4 3.006 0.994 80
Lujiang 2019 2 2. 426 0.426 100
2020 1 2.957 1.957 0
#{H Mean value 1. 060 70
2016 5 4.700 0. 300 100
2017 4 3. 889 0.111 100
o 2018 2 1.803 0.197 100
Chizhou 2019 4 2,640 1. 360 70
2020 1 2.314 1.314 70
B Mean value 0. 656 88
2016 4 1.395 0.395 100
2017 3 3. 454 0. 454 100
=k 2018 3 1.851 1.149 70
Xuancheng 2019 3 2.014 0. 986 80
2020 1 2.321 1.321 70
#{H Mean value 0. 861 84
Wi /N AR R AR RN TR R T H W& A @
=A

R X 8 JBE 5 R ) A, XU AT L5 o P (] 36 JBE 5
BT REHRES S 3 d ML EE H W AaRE R
WAL T Y L AR B TR H AR X AR
R LR R IR S R AR A R R
R A P it A5 22 R I RS AL TR — 2P WS Y
H

AHIESE I T 2 Borh e BB /N 22 AR A G
ST L VU M DX A0 P N IR T A B & A O B 43 )
KEATERT 5 d BIRE)S 27 d MIETERT S d £ A G
20 d, W VL DX B 3 N S G AR ET 7 d BARERSS 24 d.
VLT HiL DX B O G AT 4 d BIRFES 24 d.
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AT 73 BT I A 26 P o 2R 8 0 e A R ) L

JET REK HBORIRE K SR BE ST T R TR G BEOK R
B /INFE FRFE IR RG G RTARABERY 38 2o ) A5 R i
AT T 0L A 56 R S50 00 G 56, T8 e DX A 40 51
86. 8% I 92. 0% . JFi7 YT e 1 2R 43 51k 87. 6% Al
70.0 %6t M HER 3 53 5] 2 85. 626 Fl 88. 0%, H
HERR Ry B0 88. 3% Ml 84. 0% . ASHIFFE 8 37 Y IX
WUNE IR ARG SRR o] TR
A 5 55 Bl 55
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