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Table 1 Vegetation indexes and differential spectral indexes
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Table 2 Correlation between indexes and the

condition for mild condition (n=40)
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Fig. 1

Validation of a mild onset estimation model(n=18)

(a): Os-A band; (b): O,-B band
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Fig. 2 Validation of a moderate incidence estimation model(n=15)
(a): Oz-A; (b): O:-B; (¢): NDVI; (d): RVI
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Fig. 3 Validation of severe disease estimation model (n=27)
(a): Os-A; (b): O:-B; (¢): NDVI; (d): RVI; (e): DR; (f): SDR
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Comparison of Sun-Induced Chlorophyll Fluorescence and Reflectance
Data on Estimating Severity of Wheat Stripe Rust

ZHAO Ye'?, JING Xia'* , HUANG Wen-jiang”, DONG Ying-ying®, LI Cun-jun®

1. College of Geomatics, Xi’an University of Science and Technology, Xi’an 710054, China
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3. National Agricultural Informatization Engineering Technology Research Center, Beijing 100089, China

Abstract Stripe rust of wheat is one of the hazardous diseases which affects the wheat yield in China. It is more significant to
early detect wheat stripe rust infection information for the prevention of wheat stripe rust and the improvement of yield and quali-
ty. Considering that reflectance spectra are sensitive to variations in the concentration of plant biochemical components, and the
sun-induced chlorophyll fluorescence is sensitive to variations in plant photosynthetic physiology. In order to preferably detect
the severity of wheat stripe rust disease by remote sensing, especially the earlier detection of wheat stripe rust disease, this study
made a comparative analysis of the sensitivity of sun-induced chlorophyll fluorescence and reflectance spectrum data to monitor
the severity of wheat stripe rust disease. First used the ASD Field Spec Pro NIR spectrometer to determine the wheat canopy
spectral data of different illness severity, on the basis of the principle of fraunhofer line to extracted sun-induced chlorophyll fluo-
rescence data by the method of 3FLD under different illness severity, then respectively induced by reflectance spectra data and
sun-induced chlorophyll fluorescence data to construct at different conditions of wheat stripe rust of remote sensing detection
model, and through the retained sample cross terms of inspection on the forecast model accuracy is evaluated. The result shows
that: (1) when the severity of wheat stripe rust disease was less than 20% , the sun-induced chlorophyll fluorescence response of
wheat stripe rust disease information was more sensitive than reflectance spectra data, and the sun-induced chlorophyll fluores-
cence as the independent variable to build the forecasting model of wheat stripe rust disease severity reached the extremely signif-
icant level. It can earlier diagnose the crop diseases by detecting the stress state of plants before the change of chlorophyll content
or leaf area index, while it is hard to use the reflectivity spectrum data to detect wheat stripe rust damage information. (2) when
the severity of wheat stripe rust disease is in the state of moderate incidence (20% <<DI<{45%), both sun-induced chlorophyll
fluorescence and reflectance spectral data can detect the severity of wheat stripe rust disease, but the prediction model construc-
ted by using sun-induced chlorophyll fluorescence data is superior to the reflectance spectral data model. (3) When the severity of
wheat stripe rust reached the severe level (DI>>45%), the prediction model of severity of wheat stripe rust disease constructed
by using reflectance spectral data and sun-induced chlorophyll fluorescence data has reached the extremely significant level, both
of which can preferably detect the severity of wheat stripe rust by remote sensing. The results of this study have great signifi-
cance for improving the remote sensing detection accuracy of wheat stripe rust, and it provides reference basis for the earlier de-

tection of stripe rust in wheat by using TanSat or other satellite fluorescence data.

Keywords Wheat stripe rust; Three-band fraunhofer line discrimination; Sun-induced chlorophyll fluorescence; Vegetation in-

dex; Differential spectrum; Severity
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