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Table 2 Summary of the first derivatives indices
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Table 3 Correlation coefficient between DI and hyperspectral derivative index with different wheat varieties
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Table 4 Fit equation between DI and reflectance of 690 nm and 850 nm and SDr with different wheat varieties
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Table 5 Fit equation between DI and NDVI, RVI with different wheat varieties
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Disease Index Inversion of Wheat Stripe Rust on Different Wheat
Varieties with Hyperspectral Remote Sensing

GUO Jie-bin, HUANG Chong, WANG Hai-guang, SUN Zhen-yu, MA Zhan-hong”
State Key Lab of Plant Pathology, Ministryof Agriculture, Department of Plant Pathology, China Agricultural University,
Beijing 100094, China

Abstract It is becoming more and more important to use mixed wheat varieties to control wheat stripe rust. Different wheat va-
rieties were planted in field and stripe rust was caused by artificial inoculation. Disease index (DI) was assessed and the canopy
reflection data of wheat canopy were obtained by ASD FieldSpec HandHeld FR(325-1 075 nm) made by ASD Company. The
correlation analysis between DI and spectral data (reflectance and the first derivative) was conducted, and the estimation models
between DI and reflection data (reflectance at 690 and 850 nm, SDr, NDVI and RVI) were built using linear regression method.
The results showed that different combinations of wheat varieties had the similar variation at different disease index. DI has posi-
tive correlation with reflectance of wheat canopy in visible region, and has significant negative correlation in the near infrared re-
gion. DI has stable negative correlation with the first derivative in the region of 700-760 nm and with big fluctuation in other re-
gions. The correlation was compared between DI and hyperspectral derivative index, and SDr has the best correlation with DI.
DI estimation models were built based on the canopy reflectance at 690 and 850 nm, SDr, NDVI and RVI. The determinant coef-
ficient of themodels is between 0. 588 and 0. 855, 0. 669 and 0. 911, 0.534 and 0. 773, and 0. 587 and 0. 751, respectively, and
all the models were fit well. The results indicated that DI of wheat stripe rust could be inverted using hyperspectral remote sens-

ing technique and that the inversion effect was hardly influenced by the different combinations of wheat varieties.
Keywords Hyperspectrum; Wheat stripe rust; Disease index; Inversion model
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