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Prediction of rice sheath blight based on full subset regression and
BP neural network
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Abstract Rice sheath blight, one of the three major diseases affecting rice, causes serious yield and quality losses.
In this study, meteorological data including air temperature, relative humidity, rainfall, and sunshine hours from
Huazhou, Guangdong province, collected from 1986 to 2014, were analyzed to identify nine key climatic factors
influencing the epidemic dynamics of rice sheath blight through correlation analysis. Based on these factors,
prediction models for disease severity were developed using full subset regression and BP (back-propagation)
neural network algorithms. The results demonstrated that full subset regression models 1 and 2 achieved back-
testing accuracies of 95.6% and 95.2%, respectively, for the 1986 — 2014 period, and average prediction
accuracies of 90% and 92.5% for 2015 —2018. In contrast, BP neural network models 1 and 2 showed back-
testing accuracies of 94. 5% and 95. 2%, and average prediction accuracies of 82.5%. Overall, the full subset
regression models achieved higher prediction accuracy compared to the BP neural network models, indicating their
potential application in the prediction and forecasting of rice sheath blight outbreaks.
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Fig. 1

Disease severity of rice sheath blight in Huazhou, Guangdong province, from 1986 to 2018
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Fig. 2 Correlation between meteorological factors and the affected area of rice sheath blight
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Fig. 3 Results of full subsets regression analysis
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Fig. 4 Comparison between observed and predicted disease severity of rice sheath blight based on the full subsets

regression prediction model in Huazhou, Guangdong
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Table 1 Evaluation metrics of full subsets regression prediction model

iR 10 RS 3/ V6 T R/ Vo A EEN] CAIC) ¥1J7 fix2E (RMSE)
Model Back-testing accuracy Prediction accuracy Akaike information criterion Root mean square error
B 1 Model 1 95.6 90. 0 46. 652 1 0. 40
B 2 Model 2 95.2 92.5 47.465 0 0. 39
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a: Residual distribution of model 1; b: Residual distribution of model 2.
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Fig. 5 Residual distributions of full subset regression prediction model
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Table 2 Results of normality tests for residuals of the full subset regression model

LY FEA R (o) i BE (BRifEiR 25) U P (ARfETR 22) IEZ S
Model Sample size (1) Skewness (standard error) Kurtosis (standard error) Normality
%11 Model 1 29 0. 171(0. 434) —0. 320(0. 845) =

ikl 2 Model 2 29 —0. 067(0. 434) —0. 036(0. 845) 2
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Fig. 6 Comparison between observed and predicted disease severity of rice sheath blight based on the BP neural network

model in Huazhou, Guangdong
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Table 3 Evaluation metrics of BP neural network prediction model

Y (e 00 B BE / %6 T e/ o B2
Model Back-testing accuracy Prediction accuracy RMSE
#i% 1 Model 1 94.5 82.5 0.43
A 2 Model 2 95. 2 82.5 0.42
F4 BPHEZMBERHKEESHERINER
Table 4 Results of normality tests for residuals of BP neural network model
o AL () I RE bRtk 2 22) WA B (R DR 25) EA S
Model Sample size (n) Skewness (standard error) Kurtosis (standard error) Normality
Fi#l 1 Model 1 29 0. 215(0. 434) —0. 558(0. 845) P
#5AR 2 Model 2 29 0. 015¢0. 434) —0.999(0. 845) =
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