
18 Marvelous strain oat plants were germinated and
planted in cone-tainers. 10 days after planting half of
the plants were inoculated with the 12SD80 strain of P.
coronata. The plants were imaged on the day of
inoculation and every day after for 10 days as access to
the greenhouse allowed. The images were input into
spectronon where 2 representative squares of
approximately 64 pixels each for each plant were taken.
The average reflectances for the squares were taken
and. normalized to their refletance at 754nm. A
principal
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Introduction
The basidiomycete fungus Puccinia Coronata is the
causative agent of crown rust in oat plants.1 The first
visible symptoms of the disease is a yellow uredinia that
appears 7-10 days after infection, as shown in figure 1.It
is believed that a hyperspectral camera can be used to
detect the presence of the fungus around the time of
visual presentation of the uredinia. Hyperspectral
cameras can record the radiance of wavelengths of light
in both the visual and non-visual regions of the
electromagnetic spectrum.2 It is possible that changes
occur in the plant outside the visible spectra which
could be indicative of the disease status of the plant.

Figure 1: A crown rust infection on an oat plant.3
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Figure 3: Progression of plants
throughout the trial. Representative
image of a control and inoculated plant
are shown. Each plant was imaged daily
and the data corresponding to each
plant was recorded. Disease symptoms
were visually present starting at day 5
and were more visible on day 6.

Figure 4: Plot of normalized reflectance
on Day 0 and Day 6. Data was
normalized to reflectance at 754nm for
each plant and the control group and
inoculated group values were averaged.

No clear difference was seen in the
reflectance spectrum between
treatments.

Figure 5: PCA plots of days 0, 4, and 6.
PCA analysis was performed in R for
each day independently.

No clear grouping of control or
inoculated plants were seen for any
days, indicating that there was not
sufficient hyperspectral profile
variation to cluster the plants by the
two treatments.
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No Hyperspectral difference was observed in spectral graphs or principal
compoenent analysis despite disease being present visually. Potential future
directions include:

● More intense infection using additional inoculum or infection procedure
● Increase number of plants
● Alternative data collection pipeline, such as removing infected leaf for

ease in imaging.
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principal component
analysis was applied to
the plants for each day,
for the averages for
each day, and for all
plants to see if the
plants could be
grouped.Figure 2: Example of data selection in spectronon.

Red boxes indicate selected pixels for analysis.
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