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Abstract

This study utilized RGB images to quantify the lesion area of fire blight-infected pear leaf disks and analyzed
chlorophyll fluorescence responses according to disease severity. Chlorophyll fluorescence imaging distinguished healthy
and infected areas, revealing the spread of symptoms along the leaf veins. The invasion of Erwinia amylovoraresulted in
chlorophyll degradation, leading to a decrease in fluorescence intensity. Analysis of chlorophyll fluorescence parameters
showed that as disease severity (DS) increased, certain parameters increased, while others e.g., Fn, Fv, QY max, Fo/Fan_Lss:
decreased. These changes indicate that chloroplast damage reduces the capacity for light energy capture and its
conversion into photochemical energy, impairing photosynthetic efficiency. However, healthy areas activated
photoprotection mechanisms as a defense strategy to maintain the efficiency of Photosystem II before tissue necrosis
occurred. This study highlights the potential of using chlorophyll fluorescence parameters to assess disease severity and
provides a foundational resource for studying the photosynthetic mechanisms between pathogenic microorganisms and
plant tissues.
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Disease severity(DS) Description RGBY Leaf area”

0 Non infected (Healthy)
1 1~10% infected

2 11~20% infected

3 21~30% infected

4 31~50% infected

5 51~100% infected

Fig. 1. Disease severity rating scale (DS 0 ~ DS 5) on leaf disk. YOriginal RGB images of leaf disks captured under identical
conditions, YExtraction of healthy ieaf area from leaf disks using R.
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Table 1. Summary of the chlorophyll fluorescence (ChlF) parameters (Modified from Gorbe and Calatayud's data, 2012)

Fluorescence parameters Definition
P Minimal chlorophyll fluorescence intensity measured in the dark-adapted state, when all PSII
° reaction centres are open
F Maximal chlorophyll fluorescence intensity measured in the dark-adapted state during the
o application of a saturating pulse of light
P Variable chlorophyll fluorescence (F, - Fo) measured in the dark-adapted state, when
v non-photochemical processes are minimum
Fp Peak fluorescence during the initial phase of the Kautsky effect
F Maximal Chlorophyll fluorescence intensity measured in the light-adapted state during the
mLss application of a saturating pulse of light
Fr 1ss Photochemical quenching of fluorescence due to open PSII centres
Fo 1ss Minimal chlorophyll fluorescence intensity measured in the light-adapted state
Fy 1ss Variable chlorophyll fluorescence (Fy, - F,) measured in the light- adapted state
QY _max Maximum PSII quantum yield
Excition transfer efficiency from antenna pigments to the reaction centre of PSII in the
1::v / Fm,Lss .
light-adapted state
QY 1ss Steady-state PSII quantum yield in light
NPQ s Steady-state non photochemical quenching in light
Rd 1ss Fluorescence decline ratio in steady-state
DS RGB Fvw/Fm Lss QY Lss NPQ Lss Rid Lss

&

Fig. 2. Changes in chlorophyll fluorescence imaging according to fire blight disease severity (DS) 0~5 in pear trees leaf
disk. Green represents low fluorescence intensity, while red represents high fluorescence intensity.
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