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Abstract: In order to accurately estimate the pre-winter population of Chilo suppressalis in paddy fields, based on dif-
ferentiated prevention and control of C. suppressalis, this study used unmanned aerial vehicle (UAV) to obtain double-phase
multi-spectral data of rice at filling stage and wax ripening stage. And combined with the field survey of pre-winter population
in the stable period of insect population, based on linear regression, support vector machine regression, random forest regres-
sion, ridge regression, Lasso regression and Bayesian regression, the remote sensing estimation model of pre-winter population
of C. suppressalis in paddy fields was constructed. The results showed that the spectral reflectance of 450 nm (bl) and 660 nm
(b3) bands at the filling stage and the normalized difference vegetation index ( NDVI) at the ripening stage were in extremely

significantly ~linear correlation with the pre-winter

o5 B #4:2024-06-19

BB WA E SO LRI (2022002034 ) 5 Wi T4 #ah 7~
N|%5 7 STINE PR R AN % N R I A s R =
(2023ZDXTO01-5)

TEBRA WA (1990-) .40 WITT 3 Wit A &0 BF58 I o] tion model of the pre-winter population of C. suppressalis in
AHEYIG B2 W FH % (E-mail) 1240562399@ . rice fields established by using double-phase data were bet-
com ter than those of the single-phase data. Among them, the

population of C. suppressalis in paddy fields. Under different
regression methods, the correlations between the estimated

value and the observed value of the remote sensing estima-
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data and random forest regression model was the best. The correlation coefficients between the estimated and observed popula-

tion of C. suppressalis in the test set and the training set were 0.85 and 0.94, respectively, and the estimation results of the

pre-winter population of C. suppressalis in rice fields under this method were more in line with the actual situation in the

fields. Based on UAV technology, this study established an estimation method for the pre-winter population of C. suppressalis

in paddy fields, which provided a basis for accurate prevention and control of C. suppressalis in paddy fields.
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Fig.1 Remote sensing images and sampling point distribution at filling stage and wax ripening stage
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Fig.2 The trend of male Chilo suppressalis in 2023
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Table 2 Pre-winter populations of Chilo suppressalis under differ-

ent treatments

Qb ¥R G 5 W (x10*3%,1 hm?)
1 183.60+47.88de
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5 324.0044.28¢d
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7 262.80+38.50cde
8 450.60+126.85bc
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10 680.00+222.66h
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14 10.20+4.84e
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Table 3 Correlation coefficient between spectral reflectivities under

different wave bands and number of pre-winter Chilo sup-

pressalis
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Table 4 Comparison of correlation between estimated insect population and observed insect population in different time phases and different

algorithms on test set and training set

. PR SRTIAR G R AL BRI AR A I OC 2R 8K XLEAHAH G R 5L
ke MR AE UllEseS MHAAE JIIZhEE MR iERS
A 0.60 0.62 0.50 0.54 0.62 0.71
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Lasso [1]15] 0.34 0.57 0.37 0.50 0.62 0.73
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AL AR 1) 0.61 0.94 0.46 0.88 0.85 0.94
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Fig.3 Comparison of inversion results of pre-winter population of Chilo suppressalis by different models
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