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Effects of Low Dose v-Radiation on Photosynthesis of Red Pepper (Capsicum annuum
L.) and the Reduction of Photoinhibition

Hae-Youn Lee, Jae-Sung Kim, Myung-Hwa Baek, Soon-Chul Park, and Youn-Il Park” (Korea Atomic Energy
Research Institute, Taejon 305-353, Korea, "Chungnam National University, Taejon 305-764, Korea)

ABSTRACT: The effect of low dose V radiation on photosynthesis and the reduction of photoinhibition in red
pepper plant was investigated. The seedling height, leaf width and leaf length of pepper were stimulated in
plants grown from seeds irradiated with the low dose of 4 Gy. The O, evolution in the 4 Gy irradiation
group was 1.5 times greater than in the control. To investigate the effect of low dose Y radiation on response
to hi%h light stress, photoinhibition was induced in leaves of pepper by illumination of high light (900 p
mol/m’/s). Pmax was decreased with increasing illumination time by 20% in the control, while hardly
decreased in the 4 Gy irradiation group. The photochemical yield of PSII, estimated as Fv/Fm, was decreased
with increasing illumination time by 50% after 4 hours while Fo did not change. However, Fv/Fm in the 4
Gy irradiation group was decreased by 37% of inhibition, indicating that the photoinhibition was decreased by
the low dose Y radiation. Changes in the effective quantum yield of PSII, ®psy, and 1/Fo-1/Fm, a measure of
the rate constant of excitation trapping by the PSII reaction center, showed similar pattern to Fv/Fm. And
NPQ was decreased after photoinhibitory treatment, showing no difference between the control and the 4 Gy

irradiation group. These results showed the positive effect of low dose Y radiation on the seedling growth and
the reduction of photoinhibition.
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Table 1. Growth response of pepper developed fiom seeds
irradiated with different doses of v-radiation

Irradiation dose (Gy)

Traits
0 4
Germination rate (%) 920 £ 20" 87 + 34
Seedling Height (cm) 178 + 02 20 £ 06
Leaf Width (cm) 360 = 02 44 + 03
Leaf Length (cm) 7.00 + 0.0 79 + 02
Chi a/b 282 + 02 311 = 0.1
Chl Content (umol/m’) 308 + 16 345 + 24

" Mean + standard error(n=3).
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Fig. 1. Change in the O, evolution in pepper leaf discs as a
function of photon fluence rate (PFR). @, Control ; O, 4 Gy
treatment.
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Fig. 2. Changes in the maximal photosynthetic O; evolution
(Pmax) in pepper leaf discs with PIT or without PIT(Cont).
Pepper leaf discs were exposed to 900 p mol/m’/s for 4 hrs
at 25C. Data presented are mean values *SE. for 3 measur-
ements. PIT represents photoinhibition.
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Fig. 3. Changes in the maximal photochemical efficiency of
PSII (Fy/Fm) as a function of illumination time. (a), Changes
in darklevel fluorescence yield, Fo as a function of illumi-
nation time; (b), Pepper leaf discs were exposed to 900 pmol/
mz/s at 25 C. @, Control ; O, 4 Gy treatment.
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Fig. 4 Changes of the non-photochemical quenching, NPQ,
in pepper leaves as a function of illumination time. Pepper
leaf discs were exposed to 900 n mol/m’/s at 25 C. @,
Control ; O, 4 Gy freatment.
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Fig. 5. Changes in the effective quantum yield of photo-
chemical energy conversion at PSII reaction centers, ®psp with
illumination time. (a), Changes in the fluorescence parameter,
1/Fo-1/Fm with illumination time; (b), Pepper leaf discs were
exposed to 900 wmol/m’/s at 25 C. @, Control ; O, 4 Gy
treatment.
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