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Prediction model of meteorological grading for Spodoptera exigua
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Abstract  Spodoptera exigua is a pest seriously affecting the yield and quality of vegetables, the occurrence and de-
velopment of which are highly related with meteorological conditions. To explore the relationships between mete-
orological conditions and the occurrence of S. exigua, we developed the meteorological grading prediction model
for the epidemics of S. exigua. Correlation analysis between the occurrence degree of S. exigua and meteorological
conditions was carried out using data of S. exigua and the corresponding meteorological stations in Hubei Province
from 2009 to 2010. On this basis, we screened out the model factors and constructed the prediction model for the
occurrence of §. exigua by adopting the multivariable linear regression method. The results of ten-day test in his-
torical resubstitution reached a basic agreement of 76% ., and the independent sample prediction test had a basic
consistency of 63%. The overall prediction results were qualified, which can provide technical support for the me-
teorological grading prediction service for S. exigua occurrence in Hubei Province.
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Table 1 Correlation analysis results between the growth of Spodoptera exigua adult quantity and meteorological

factor in a period of ten days

FFZ %L Correlation coefficient

HHIEHET 5
W
The ten-day meteorological

SERHT

Meteorological factor

RIP AN TS
R

The last twenty days

HIPT AN SR TR N 15
MK

The last twenty days and ten

factor and pest population meteorological factor and pest days meteorological factor and

growth population growth pest population growth
f =S Maximum temperature 0. 355** 0. 249 0.316*
S5 Average temperature 0. 372** 0.291* 0.338*
Rt Rainfall —0.063 0. 085 0. 037
H BEEH%Y Sunshine duration 0. 144 0.173 0. 225
[/ H 4 Rain days 0. 031 0.117 0.11
7% [B] TR & Night rainfall —0. 001 0.181 0.135
TR IAIRE S H %% Night rain days —0.074 —0. 041 —0. 081
Ty T
iai}i—:v{i?flhjijeri(;ect?nﬁerature more than 30°C 0 253 0 2 sy
Sy o (8
Ezz;fhkmtx?rigmat?mperature more than 35C S 0. 123 0. 237
AHXHBE Relative humidity —0. 008 0. 129 0. 089

D = it 9970/ BB MRS, * FoRiE it 95 %00 B EMER L A S F R AR . T,

“indicates passing significance inspection at 99% level; *
passing the significance inspection. The same below.
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Table 2 Correlation analysis results between the occurrence degree of Spodoptera exigua

and meteorological factor in a period of ten days

& Z % Correlation coefficient
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Meteorological factor

factor and the occurrence

The ten-day meteorological

The last twenty-day The last twenty-day and

meteorological factor and  ten-day meteorological factors

degree the occurrence degree and the occurrence degree

5% U Maximum temperature 0. 157 0.270* 0. 242
S-S Average temperature 0. 152 0. 253 0. 222
K4 it Rainfall —0. 057 —0. 161 —0. 155
H P& %% Sunshine duration —0. 062 0.125 0. 065
% H % Rain days —0.179 —0.373* —0.395*
T B f#% R Night rainfall —0.023 0. 037 0. 018
7% 18] %R H %% Night rain days 0. 056 —0.176 —0.116
S A1 = YR o *

iﬁi:v?:hjzj:rizectleljzerature more than 30 C o 0 2553 L5
B ey =0 1 %

ED?;jv‘vfhjtmﬂ;x?r‘;ucmatiz&mpcraturc more than 35C 0. 169 0. 387 0. 398 **
FXHEEE Relative humidity —0. 189 —0.295* —0. 280*
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Table 3 The test results of the meteorological grading model for Spodoptera exigua with historical data

. WIS, SIPRAER IR BRIEIE || MAISES SRS Pz da R BRI
sis 5] Model  Actual  Absolute  Model | 24 *F 5 Model  Actual  Absolute  Model
Station Year Ten days ode . . L. Station Year Ten days . . L.
grade grade differential validation grade grade differential validation
FIH 2009 8 H By 2 1 1 FEAR—F || N 2010 8 H LAY 3 1 2 A—F
M 2009 8 ) 1 1 0 SEa—E || M 2010 8 HHhA 4 2 2 A—F
W 2009 8 HFA] 1 2 1 FEA—F || N 2010 8 HFH 1 4 0 St —5
2 2009 9 H RA) 2 1 1 BB | N 2010 9 A BA) 3 5 2 A=
21 2009 9 A HhA) 2 1 1 B || M 2010 9 H P 3 5 2 A=
FFH 2009 9 H T A 2 1 1 FAR—F || M 2010 9 AFA 3 5 2 A—F
2R 2009 10 A Ay 2 1 1 FA—F || M 2010 10 A EA) 3 5 2 3%
I 2009 10 AHf) 2 1 1 FeA—F || M 2010 10 AHf) 2 4 2 A3k
FEFH 2009 10 H R 2 1 1 HAR—F || FM 2010 10 H FA) 2 2 0 SE4—F
ZE[H 2010 8 H kA 1 1 0 SEe—H || P 2009 8 H LA 3 5 2 A=
26 2010 8 Athfy 2 1 1 BA—2 || w2009 8 HHhiA) 3 4 1 FAR—F
#2010 8 A FA 3 1 2 A— || #HBE 2009 8 ATA] 3 4 1 FEAR—F
M 2010 9 A kA 2 1 1 AT || W 2009 9 H kA 4 3 1 HAR—F
2 2010 9 FHf) 2 1 1 FEA—F || B 2009 9 HHA) 3 3 0 JEa—E
W 2010 9 HFf) 1 1 0 SEA—B || EBE 2009 9 AT 2 2 0 SE4—3
M 2010 10 H B4y 2 1 1 BA—F || #EBE 2009 10 H LA 2 3 1 B —F
A 2010 10 AHf) 2 1 1 FEAR—F || BB 2009 10 HHA] 2 3 1 A3
[ 2010 10 A T4 3 1 2 A—F | #EpE 2009 10 H FA 2 2 0 SE4—3Y
FIM 2009 8 A kA 4 3 1 FA—F || WP 2010 8 H kA 2 2 0 SE4—3K
FAM 2009 8 H iy 3 3 0 SEA—3 || EBE 2010 8 H Y 1 5 1 HEAR—F
FM 2009 8 HFA) 4 5 1 FAR—F || WEBE 2010 8 HRA) 3 2 1 HAR 3
FIM 2009 9 H Ef] 4 5 1 BA—2 || w2010 9 A kA 2 1 1 FA—F
FIM 2009 9 H ) 4 4 0 ea—2 || HBE 2010 9 A 2 1 1 AR —2
FMM 2009 9 HFA] 4 4 0 SEe—H || #PE 2010 9 H A 1 3 2 A=
FIM 2009 10 H Ff) 3 5 2 A—F || #EBE 2010 10 A kA 2 4 2 A—F
FM 2009 10 A ) 3 3 0 SE4—F || #p 2010 10 F ) 1 2 1 HeA 3
JIN 2009 10 A FA) 3 3 0 SEa—F || B 2010 10 A FA) 2 1 1 FAR—5
F4 2015 FHERBEHHASFTREL TR LER
Table 4 The test results of the meteorological grading model for Spodoptera exigua with forecast data in 2015
. WIS, SIPRAER HOEUXE BRIEE || MEAISES,  SCBRAES PsdaxHE BIAIEIE
i A L Model Actual Absolute Model B F A Model Actual Absolute Model
Station Year Ten days oce . . . Station Year Ten days . . Sy
grade grade  differential validation grade grade  differential validation
%y 2015 8 A LA 3 2 1 HA—F | BB 2015 9 ATFH 2 3 1 A5
%M 2015 8 HHf) 2 3 1 HAR— | #pk 2015 10 4 B 3 3 0 SE4—3
%1 2015 8 A FA) 3 5 2 A— || #EBE 2015 10 Hdhdl 3 1 2 A%
#2015 9 A A 3 5 2 A—3 | #EBE 2015 10 A T4 3 2 1 FEAR—F
M) 2015 9 Hihf) 3 5 2 A—F || LE 2015 8 A LAy 5 3 2 A
%M 2015 9 HFA) 2 3 1 A || LE 2015 8 A 3 3 0 43
%% 2015 10 A bA) 3 1 2 A—% | LE 2015 8 HFA 3 3 0 SEA—BY
#2015 10 AHa) 3 1 2 A—F | dLE 2015 9 A kA 3 2 1 FeAR—2
g5 2015 10 A FA) 2 1 1 FA—F | {THE 2015 9 HA) 3 1 2 A3k
#2015 8 H Rf) 4 3 1 A || JLE 2015 9 H A 3 1 2 R—5%
#hE 2015 8 H ) 3 3 0 SEa—3 || TTE 2015 10 H EAy 3 2 1 FLA 3
#2015 8 A FA) 3 2 1 FA—F || TE 2015 10 AHA] 2 1 2 A—3k
HPE 2015 9 H kA 3 3 0 SE4—F || JLE 2015 10 A FA) 2 1 2 A
HPE 2015 9 [P 3 3 0 JEe—5
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