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ABSTRACT

The biotic stress of garlic and tobacco infected by bacteria and virus was evaluated using a
thermal imaging camera in a growth chamber. The remote sensing technique using the
thermal camera detected that garlic leaf temperature increased when the leaves were infected
by bacterial soft rot of garlic. Furthermore, the temperature of leaf was relatively high for
the leaves where the colony-forming unit per mL was large. Such temperature patterns were
detected for tobacco leaves infected by Cucumber Mosaic Virus using thermal images. In
addition, the crop water stress index (CWSI) calculated from leaf temperature also increased
for the leaves infected by the virus. The event such that CWSI increased by the infection of
the virus occurred before visual disease symptom appeared. Our results suggest that the
thermal imaging camera would be useful for the development of crop remote sensing
technique, which can be applied to a smart farm.

Key words: Thermal infrared image, Leaf temperature, Crop water stress index, Garlic, Tobacco,
Crop disease
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Fig. 1. Temporal change of the difference between
normal and bacteria infected garlic leaf temperatures.
Gray circle is for 10° cfu/ml infection and white circle
is for 10® cfu/ml infection.
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Fig. 2. Temporal changes of the CWSIs of normal leat
and virus infected tobacco leaf. A dotted line indicates
the day when disease symptom appeared.
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Fig. 3. Relation between CWSI and stomatal
conductance for normal leaf.
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