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Dothistroma septosporum (Red band needle blight) is a fungal disease which aﬀects pine trees within the UK; it is a
controlled disease which organisaons such as FERA and Forest Research are trying to prevent moving around the UK.
The work being carried out in this project as part of the BBSRC tree health iniave is developing spectral, parcularly
hyperspectral, techniques to aid inspectors in the early detecon of diseased seedlings involved in trade and in
nurseries. By detecng diseased plants at this early stage it is hoped that we can prevent the disease moving into areas
which are currently disease free while also managing areas where the diseased trees have been found.
Method and the building of a spectral database
One of the major parts of this work is the stascal model which can be
used to disnguish between health and diseased speicmens. To do this
we have been building up a healthy and infected spectroscopic
database which can be used for model building and evaluaon.
Although this database is derived from single spectroscopic
measurements for a sample we have data from a variety of techniques
collected from a variety of samples over varying condions which
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Figure 1: Setup used by William Cornforth as
part of his PhD collecon program to collect spectra collected from
inoculated and control seedlings.
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The majority of the spectra in the database are collected from samples
of single needles.
 Needles are introduced individually to an integrang sphere
 Needles on the same tree separated by years growth
 Needles are collected from diﬀerent trees with various levels of
infecon
 The presence of disease is inially classiﬁed by an expert as: diseased,
at risk or disease free
 Once spectra are collected the disease status of the needle is
conﬁrmed using genec PCR analysis
Figure 2: the spectra collected
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Instrumentaon and the development of a Hyperspectral imaging
system
Alongside the development of a spectral model we are developing
instrumentaon which can be used to aid plant inspectors to
discriminate between healthy seedlings and saplings and those which
have been infected with Dothistroma. We ideally want to build a small
robust system which could be deployed in either a handheld device or
mounted on a unmanned aerial vehicle, UAV.
We have purchased a couple of XiSpec hyperspectral cameras which use
a mosaic of interference ﬁlters in front of a 2D CCD array to detect
narrow bandwidths of light.


Figure 3: 670 - 965 nm xiSpec camera
 25 spectral bands
 FWHM spectral bandwidth of ~11 nm for
each band*
 maximum capture rate is 170 cubes/sec*
 weight: 31g and size: 26.4 x 26.4 x 31 mm
without lens or mounng brackets*
 * same for 470 - 620 nm xiSpec camera
except only 16 spectral bands

Current work is focussed on wring soware to collect and process
spectral data from these cameras and to assessing their capabilies.
Figure 4: tradional RGB image
of red lily

Figure 5 and 6: 2 of the 16 images
using the 460 - 620 nm xiSpec
camera showing the diﬀerence in
contrast at diﬀerent wavelengths
this is parcularly evident in the red lily ﬂower
Future work will focus on calibraon and integraon of these cameras
with the models from the spectral database to detect diseased and
health plant specimens.

