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Fig.1 Changes in spectral reflectance of cucumber leaves during
dehydration after cutting off watering into pot. The spectral
reflectance increased with decrease of water potential. Each line
shows spectral reflectance of -0.3MPa, -0.6MPa, -1.0MPa,
-1.6MPa, -3.2MPa, -6.5MPa and -7.1MPa in sequence.
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Fig.2 Photographs of cucumber plants during the dehydration.
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Fig.3 Relationships between spectral reflectance ratio and water
potential of cucumber leaves in wide range of water potential
above -7.1MPa. Symbols: X R550/R850; C,R680/R850;
+,R1,200/R850; A,R1,450/R850; [, R1,650/R850
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Fig.4 Relationships between osmotic potential, pressure potential
and water potential of cucumber leaves during the dehydration.
Symbols: A, Pressure potential; @, Osmotic potential
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Fig.5 Relationships between water content per dry matter
(WC), water saturation deficit (WSD), water content per leaf
area (LWC) and water potential of cucumber leaves during
dehydration. Symbols: (1, WC; ll, WSD; A, LWC
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Fig.6 Relationships between spectral reflectance ratio and
water potential above -1.2MPa of cucumber leaves. Symbols

are the same as those in Fig.3.
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Nondestructive Instrumentation of Water-stressed Cucumber Leaves

Nondestructive Instrumentation of Water-stressed

Cucumber Leaves
-Comparison between Changes in Spectral Reflectance, Stomatal Conductance, PSII Yield and Shape-

Motoko Fujino, Ryosuke Endo and Kenji Omasa

The University of Tokyo, Graduate School of Agricultural and Life Sciences, Yayoi 1-1-1, Bunkyo,
Tokyo, 113-8657, Japan

Summary

In order to study effective methods for
nondestructive analysis of water-stressed leaves,
changes in spectral reflectance, stomatal conductance,
PSIU Yield (@ ,,
during dehydration were measured. Dehydration was

), and shape of cucumber leaves

induced by ceasing the regular watering of potted plants.
The relationships between these changes and indexes
of water stress, such as water potential, pressure
potential, osmotic potential, water content per dry
matter (WC), water saturation deficit (WSD), and water
content per leaf area (LWC), were then examined.
Leaves with water potential above about -1.5MPa
recovered after re-watering but those with water
potential below -1.5MPa did not recover and died. For
water potential above -0.8MPa, changes in stomatal

170

conductance and shape relating to wilting were
principally caused by changes in pressure potential.

Changes in @, depended on changes in osmotic

PSil
potential for water potential below -0.5MPa. The ratio
of reflectance at 1,450nm to reflectance at 850nm
showed a good linear correlation (R>=0.91) over a wide
range of water potentials above -7.1MPa. However,
only slight changes occurred in the ratio of spectral
reflectance of recoverable leaves with water potential

above -1.2MPa.

Keywords
cucumber, water potential, spectral reflection, stomatal

conductance, ® .




