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Fig. 1. Simultaneous measurement of oxygen evolution
and chlorophyll fluorescence from a pepper leal disc. (a)
Oxygen evolution slopc with respect to the change of ac-
tinic light intensity (AL; 20, 40, 240 umol-m ~-s™". (&)
Chlorophyll fluorescence parameters. Fo, fluorescence di-
splaycd by a dark-adapted pepper leaf disc in very weak
modulated light (MB); Fm. maximal [luorescence obitai-
ned with a dark-adapted pepper leal disc upon applica-
tion of saturating light pulsc (SL); Fv, variable fluoresce-
nce of a dark-adapted pepper leaf dise (Fm-Fo), Fv/Fm,
photochemical cfficiency of PSIL
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Fig. 2. Change in the O, evolution rates in pepper leat
discs as a function of photon fluence rate (PFR. umol-:

m~?s7"). The measurements were made at a temmnerature
of 25C.
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Fig. 3. Changes in the quantum yieid and the dark-adap-
ted maximal photochemical efficiency of PSII (Fv/Fm)
as a function of photon exposurc (mol photons-m ) in
pepper leaf discs, The measurements were made at a te-
mperature of 25C. (a) Quanium yield of pepper leaf discs
cxposed to various irradiances (0, 500, 1000, 1700, 2500,
3000 umol-m2-s™"y for various periods (0, 10, 30, 50, 70
min). (b) Fv/Fm of pepper leaf discs exposed to various
irradiances (0, 500, 1000, 1700, 2500, 3000 pmol-m s ')
for various periods (0, 10, 30, 50, 70 min).
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Fig. 4. Relationship between the dark-adapted maximal
photochemical efficiency of PS II (Fv/Fm) and the quan-
tum yield of oxygen evolution.
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Photoinhibition of PSIl in Leaves of Pepper (Capsicum annuum L)
under Various Light Intensities and Temperatures

Lee, Hae Yeon, Jeong Won Nam and Young-Nam Hong’
Department of Biology, Seoul National University, Seoul 151-742. Korea

ABSTRACT

Photoinhibition of photosystem (PS) I was induced in primary leaves of 25 day-old peppers
grown 100 ymol-m~*-s™", at 25°C. The modulation of PSII functionality in vivo was induced
by varying both irradiance (0-3000 umol-m™*-s~") and duration (0~70 min) of light treatment.
The functionality of PSII was investigated in terms of photochemical efficiency of PSII
(Fv/Fm) and quantum yield of O, evolution, and expressed as a function of photon exposure
[mol photons-m™’, the product of irradiance and duration of light treatment (Bell and Rose,
1981)]. Contrary to the linear decline of Fv/Fm ratio showing 50% decreases by absorption
of 10 mol photons-m °, quantum yield of O, evolution decreased biphasically with increasing
photon exposure, showing 50% decreases by absorption of 5.5 mol photons-m 2. Treatment
of low temperature at 15°C for 30 min alone did not affect the functionality of PSII, but
high temperature (45°C) significantly inactivated PSII activity. However, when leaves of pepper
were subjected to low or high temperature in the presence of light, PSIT was substantially
photoinactivated. These results suggest the presence of different photoinhibitory mechanisms
at low and high temperature.

Keywords : photoinhibition, quantum yield, fluorescence parameter, low temperature, high
temperature
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