A2 A7) ARHR] A247Q A6E. pp. 539~546. 1999

HAZAE 20]|9 djmby| XEH Hw

Comparison of Non-desructive Method to Detect Nitrogen
Deficient Cucumber
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ABSTRACT

Some stress for a plant could be detected to a certain degree by plant physiological measuring technique of the
state of the art. The capability of early detection of any measuring system depends on kind of plant and kind and
level of stress. The objectives of this study were to evaluate the capability of several fast and intact type plant stress
detection systems to detect nitrogen deficiency of cucumber in the field. A series of experiment was carried out
with four kinds of intact type measuring devices - a chlorophyll content meter, a chlorophyll fluorescence
measurement system, an infrared thermometer and an optical spectrometer.

The experiments resulted that the chlorophyll content meter could detect the stress of N deficiency at a
confidence level higher than 95% on 3rd day for the earliest case and the detection of high precision was possibie
from 7th day after the stress was applied. The chlorophyll fluorescence measurement system detected the stress at a
confidence level higher than 95% on 3rd day for the earliest case but the detection was not as much precise as the
chlorophy!l content meter. Leaf temperature measurement noted very poor results to detect the stress. Using the
spectrometer, sensitive wavelength regions to detect the stress were searched and found out as 562~ 564 nm, 700~
724 nm and 1,886~1,894 nm. With the spectrometer using any of wavelength within the sensitive wavelength
region, detection of the stress at a confidence level higher than 95% was possible from 3rd or 4th day after the
stress was applied.
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Fig. 1 Position of leaves to detect the N-
deficient stress of cucumber.
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Fig. 2 Comparison of the chlorophyll content
in N-deficient(Treated) and controlled
(Control) cucumber leaves and the
significant level( @) of their difference
during the two experimental periods.
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Fig. 3 Comparison of the photosynthetic effi-
ciency (Fv/Fm) of N-deficient(Treated)
and controlled(Control) cucumber lea-
ves and the significant level(qo) of
their difference during the two experi-
mental periods.
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