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Abstract: The inappropriate use of pesticides is commonly existing in current prevention and control of crop diseases
and insect in China which has severely endangered the food security. This paper reviewed the latest research
progresses in forecasting mechanism and methodology for crop disease and insect pest. About the forecasting
mechanism the paper analyzed many elements affecting the epidemic of crop diseases and insect pests including
climate background meteorological factors distribution of diseases and insects host status and planting pattern
etc. Besides the paper also expounded in detail according to existing research results the indicative functions of sea
temperature El Nino atmospheric circulation etc. meteorological factors and influence of meteorological factors
like temperature rainfall humidity wind and illumination etc. on occurrence time infection speed spread and

distribution of diseases and insect pests. In terms of the forecasting models three types of models such as the static
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model temporal dynamic model and spatial dispersal model were summarized and introduced. The methodologies for
forecasting the occurrence of diseases and insects severity dispersal and epidemics were reviewed. Finally the
paper looked forward the future development trend of forecasting technology for crop diseases and insect pests and
discussed the key issues regarding data analytical method scale research and application pattern etc..
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Table 1  Forecasting factors and main effects of crop disease and insect.
Forecasti .
orecasting Influence factor Influence way
factor
Sea temperature Wide range of climate anomalies
Climate El Nifio event Normal circulation of atmosphere
background Atmospheric circulation Atmospheric state of crop environment
Temperature Starting and ending time infection or growth rate and distribution of
pests and diseases
Meteorological . . ) .
factor N Rainfall humidity Infection or growth rate of pests and diseases
Wind N Dispersal of spores migration of insect
[umination N Survival and reproduction of pathogens and pests

A ’
N

Pest distribution host growth period . . . . S
& P Parasites in plant residues soil spread or moved; the basis of epidemic

( )

Planting mode Impact on biodiversity ( natural barrier to pests and diseases)

Other factor
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Table 2 Related algorithm and model involved in the prediction model.
Category / Algorithm /model Accuracy Reference
Fisher Fisher discriminant analysis 88.2%.95.0% 43
Statistical and Logistic Logistic regression 72.2% 44
regression method Multiple linear regression 87.5% 45
BP BP neural network 100% 19
LVQ LVQ neural network 90% 46
AdaBoost Improved AdaBoost algorithm 91.69% 47
. . C4.5 Decision tree C4.5 algorithm 90% 48
Machine learning
. Markov chain 66.7% 49
algorithm
. . _ 0.227
Polynomial nonlinear fitting Standard error was 0.227 50
( DBN,) Deep belief network ( DBN,) 90.56% 51
Epitimulator Epitimulator model 94.6% 52
+10%
Other models EPIRICE EPIRICE model Error was +10% 53
MaxEnt MaxEnt niche model AUC=0.995 54
. . 55
100%; Rongai
Y o
( potato virus Y PVY)
\ : ; * LVQ
® BP N C4.5 *
87.5% 100% N
2006 90% o BP N

: “ AdaBoost

51
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