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Quantiative evaluation of the degrees of disease or insect pest
intimidation based on spectral reflectance of canopies of fruit trees

—Yellow leaf disease and red mite insect pest of

Fuli apple trees as samples
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Abstract: [Objective] The research attempts to explore the spectral characteristics of FuJi apple trees
which are intimidated by disease or pests,and try to evaluate quantitatively the degrees of disease or pest
stress by spectra data. [Method) During June and July 2007, the reflectance spectroscopies of the FuJi apple

trees intimidated by each level of disease or pests were measured in liquan county,and the spectral reflec-
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tances were marked respectively: R vere s Rioderate » Riightly s Roomal- Firstly, The spectra reflectance (R, ) data
were pretreated and transformed with the first derivative,and on the basis of it,the spectral characteristics
of fruit trees intimidated by all levels of disease or insect pest were analyzed separately. Subsequently, on
the basis of the spectral characteristics of fruit trees intimidated by each level of disease or pests,six kinds
of spectra index were conformed separately,and the optimal spectra index was selected and used to model
each level of disease or pests. Finally, the models that were used to evaluate quantitatively the degrees of
disease or pest stress were checked up separately. [Result] The main conclusions are; (1) The Spectral re-
flectance of each level of red mite pests within the wavelen-gth ranges from 630 to 695 nm, R >
R oderate = Riighity = Roorma » the largest coefficient of variation of the four reflectances is at 684 nm, within the
wavelength range from 730 to 950 nm. R ere <Rumoderaste < Riighity < Ruomal » the largest coefficient of variation of
the four reflectances is at 762 nm. The spectral reflectance of each level of yellow leaves disease within the
wavelength ranges from 515 to 716 nm, R ere = Ruoderate = Riighity = Ruomat » the largest coefficients of variation
of the four reflectances is at 603 nm, within the wavelength range from 740 to 950 nm, Rere <R moderate <<
Riigiity <Ruoma » the largest coefficient of variation of the four reflectances is at 764 nm. (2) The red border
position of the spectral reflectance of fruit trees moves to shortwave with the level of disease or pest in-
creasing. (3) The models that are used to evaluate quantitatively the degrees of disease or pest stress have
higher precision. [Conclusion] The discrepancy among the reflectance spectroscopy of each level of disease
or pest intimidating the FuJi apple trees is larger,the precision using the spectra data to evaluate quantita-
tively the degree of disease or insect pest intimidation is high.
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Table 1 Classification and classifying standards of the degree of fruit trees intimidated by disease or pests
e 93 15 4 5 i R 2 B
Discase and pest Degree of disease Symptom of each degree of
1sease and pes or pest disease or pest
w5 P56 90 Y0 22 A7 H I o 2 4148 0, IR AT — 28 R N R/ TR B B B
SA -~ 90% right-and-left leaves of tree-crown assumehenna,and have
pevere some black speckles whose size close to soybean
i WEIEE 60 0 2247 BT R iR 4k R IZ 21 IR A A0 VRS RN B 2T 4 BE B
ST 1 M ﬁ rate 60% right-and-left leaves of tree-crown assume light green mixed
ggiﬂ&tm = oderate light red,and have little red speckles whose size close to mung bean
e ite
7% i W58 30 96 22 A5 (I e B8 R 2 L Al A VR 2 BH AR BRI L1
IJ? Tll 30% right-and-left leaves of tree-crown assume light green,
Aehty and have a lot of red point whose size close to needlepoint
EH T E R RgE
Normal the tree have not insect pest, the leaves assume green
B W56 60 Y0 26 A7 B I 4 22 B0, IR AT — S R R R /N T IR 1) B e
3 jL 60% right-and-left leaves of tree-crown assume yellow, and have
cevere some dark speckles whose size close to soybean
g W 5EE 40 20 26 A7 B I PGk v IZ B R A 1R S LR/ BB
g de at 40% right-and-left leaves of tree-crown assume light green mixed light
Yellow leaf oderate yellow, and have little yellow speckles whose size close to mung bean
Disease i BT 20 96 72 47 Y U R IR ATV 20 B RBE RO B
IT: Tﬁtl 20% right-and-left leaves of tree-crown assume light green,and have
~ghtly a lot of yellow point whose size close to needlepoint
EH TR E R
Normal The tree have not disease,the leaves assume green
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Fig.1 Reflectance spectroscopy of the fruit trees

under each level of red mite pest
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Fig. 3 Reflectance spectroscopy of the fruit trees

under each level of yellow leaves disease
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Fig. 2 First differential spectroscopy of the fruit trees

under each level of red mite pest
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Fig. 4 First differential spectroscopy of the fruit trees

under each level of yellow leaves disease
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Table 2 Six kinds of spectra index corresponding the statistic values
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DF1 DI-2 DI-3 DI-4 DI5 DI-6
Index
¥I{H Mean 4.936 0.643 17.429 0. 045 0.317 0. 289
U
AR 0. 298 0.147 0. 247 0.766 0.641 0.606

Coefficient of variation
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Table 3 Six kinds of spectra index corresponding the statistic values

Ei o

DI-1 DI-2 DI-3 DI-4 DI-5 DI-6
Index
P Mean 4.176 0.535 80. 994 0.159 0.457 0. 408
R L Z
kR 0.541 0.415 0.122 0.929 0. 642 0.656

Coefficient of variation
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