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Abstract: The reflectance of rice plant damaged by the brown planthopper(BPH, Nilaparvata lugens) was measured using an
ASD hand-held spectroradiometer. The results showed that the spectral reflectances at the range of wavelengths of visible light
and near infrared regions decreased significantly with the increase of the number and instar of BPHs. The damage degrees of
rice plants caused by the BPH nymphae with different numbers or at different instars, and by the oviposition behaviour of adult
were expressed well by the spectral reflectance in the near-infrared wavelengths. The reflectance was negatively correlated
with the number of BPHs, and the correlation coefficients were significant at the range of wavelengths of 520—570 nm and 700
— 1000 nm. The red edge slope (DAred) and red edge area (S;eq) of the reflectance also significantly correlated with the number
of nymphae. The linear models for forecasting the occurrence number of BPHs were built using following relative indexes to
the undamaged plants: the spectral reflectance at the wavelengths of 550 nm (Rj550) and 760 nm (R740) » and the red edge inde-
xes (DAred and Sred). The accuracy of the models were 53% —79% for the 19 times tests. The factor of Rz was efficient for
forecasting the number of BPHs.

Key words: brown planthopper; damage degree; hyperspectral remote sensing; spectral reflectance; red edge index; forecast

model
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Fig. 1. Reflectance of rice seedlings infested by different instar

nymphae of brown planthopper.
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Table 1. Plant height and reflectance of rice seedling infested by different instar nymphae of brown planthopper for three days (Mean+SD,n=5).

Hl R = FE ARG ST % Reflectance of rice seedling
Instar Plant height /em 400 nm 560 nm 680 nm 760 nm
A3 Uninfested 13.6740.24 a 0.04540. 003 a 0.26740.020 a 0.09540. 009 a 0.42940.011 a
1 13.534+0.61 a 0.03640.008 b 0.24540. 020 ab 0.08640.010 ab 0.36840.007 b
2 13.26+0.15 a 0.035+0.004 b 0.23040.007 b 0.083+0.004 ab 0.3734+0.011 b
3 13.46+0.56 a 0.038%+0.003 ab 0.22840.011 be 0.090+0.011 ab 0.3554+0.018 b
4 12.89+0.71 a 0.029+0.053 b 0.20040.022 d 0.078+0.010 b 0.3054+0.021 d
5 13.134+0.69 a 0.03440.006 b 0.20440.010 cd 0.07840.007 b 0.33240.017 ¢

[ — %) £ 3 I BR A [F) 72 B 3% 755 48 Duncan [RFi B M EME L R AR Z, T,

Within a column, data followed by the common letters indicate no significant difference by the Duncan’s new multiple range test. The same

as in the tables below.
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Fig. 2. Reflectance of rice seedlings infested by adult of brown

planthopper.
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Fig. 3. Reflectance of rice seedlings infested by different number

of the 3rd instar nymphae of brown planthopper.
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Table 2 . Plant height and reflectance of rice seedlings infested by different number of the 3rd instar nymphae of brown planthopper(Mean+SD, n

=5).

P

LN )
Plant height

FE RS S % Reflectance of rice seedling

Number of nymphae

/cm 400 nm 560 nm 680 nm 760 nm
A$Ed Uninfested 14.06+0. 65 a 0.063740.003 ab 0.32340.018 a 0.10940. 003 a 0.49740.029 a
3 13.45+0.62 ab 0.06440.009 a 0.31240.023 a 0.10840.009 a 0.45940.023 b
6 13.4940. 28 ab 0.05040. 009 ¢ 0.29240.020 b 0.0924+0.017 b 0.41140.023 ¢
9 13.4540. 46 ab 0.060+0.009 abe 0.28640.012 ¢ 0.116+0.012 a 0.4094+0.019 ¢
12 13.334+0.47 ab 0.054740. 005 be 0.24040.007 d 0.0924+0.003 b 0.38540.018 ¢
15 13.10+£0.73 b 0.0404+0.002 d 0.1964+0.014 e 0.074+0.003 ¢ 0.31940.020 d
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Fig. 4. Coefficients of correlation between the reflectance of rice

seedlings and number of brown planthoppers.
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Table 3. Red edge indices of the reflectance of rice seedlings infested by different number of nymphae of brown planthopper(Mean£SD, n=5) and

their correlation with number of nymphae.

=
o LT Area L0505 DAves LU TR Seea
Number of nymphae
0 69540.545 a 0.01540. 001 a 0.38840.020 a
3 694+0.548 a 0.01440.001 a 0.351%0.016 b
6 695+0.894 a 0.0124+0.001 b 0.31940.020 ¢
9 694=+1.581 a 0.01240. 001 bc 0.29340.024 ¢
12 695+1.095 a 0.01140.004 ¢ 0.29440.018 ¢
15 695+0.707 a 0.00940.001 d 0.244=40.019 d
i 56 2% Correlation coefficient () 0. 355 0.983* * 0.976* *
AR E KT,

* * Significant at P<C0. 01 level.



208

®4 BEHRSHTINARR R B A RE

i E K RGBS (Chin ] Rice Sci) 45 24 4545 2 W (2010 4E 3 )

Table 4. Models and their accuracy for forecasting number of brown planthoppers.

590 4E 5 2% Accuracy of forecasting/ %

o % 7Y [ s

Model R PSRN REAR RS DU OGIEE N AR AR 1 K %

y’ test by group(n=5) Test by each value(n=19)
Y=34.005—31. 316R;s5, +2. 260 0.830~ 80 63.16
Y=44.053—43. 940R750 = 1. 730 0.900* * 100 78.95
Y=46.053+8.067Rs550 —54. 520Rz50 +2. 094 0.903" 100 73.68
Y=236.783—36.052D2A,ca £ 1.279 0.945" % 80 52.63
Y=44.018 —45. 240S,.a = 1. 500 0.925* % 100 73.68
Y =234.500413. 365DAea —46. 513S,eq £ 1. 550 0.947~ 100 52.63

T R W AR R KT
*, * * Significant at P<C0. 05 and P<C0. 01 levels, respectively.
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