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The effect of Photosynthesis, Chlorophyll Fluorescence, and Anti-Oxidation
Enzyme Activity on Carbon Dioxide Treatment in Summer Greenhouse
Cultivation for Tomato (Solanum Lycopersicum)
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Abstract

The present study was performed to examine the high temperature adaptability with
CO; treatment for tomato under the condition of greenhouse cultivation during summer
season. The plants with the CO, concentration of 1000 ppm recorded higher scores in
Fm/Fo and Fv/Fm but lower score in Fo than others through the measurement of
chlorophyll fluorescence, which implicated that the plants with the CO, concentration of
1000 ppm had more adaptability to high temperature than the others. At the condition
of the same air temperature as 30°C and 40°C, the photosynthetic rate was increased
with the increase of CO; concentration. When in the high air temperature state of 40°C,
although the photosynthic rate was low in comparison with 30°C, its value was about
18.5umolm™s™! in case of 1000ppm. The higher concentration of CO, made the more
activated anti-oxidation enzyme (superoxide dismutase and peroxidase) for the both
cultivars as 'momotaro' and 'minichal'. The cultivar of 'minichal' performed the high
temperature limit as 41°C at the CO, condition of 500 ppm and 43°C at the CO, condition
of 1000 ppm through the estimation on the variation of chlorophyll fluorescence Fo by
CO, concentrations.
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Fig. 1 Maximal efficiency of PSII(Fo) in leaf
discs of Minichal tomato according to
CO, treatment concentration. Vertical
bars(I) represent +SE of
means(n=25).
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Fig. 2 Maximal efficiency of PSII(Fv/Fm) in
leaf discs of Minichal Tomato
according to CO,  treatment
concentration. Vertical bars(I)
represent +SE of means(n=25).
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Fig. 3 Maximal efficiency of PSII(Fm/Fo) in

leaf discs of Minichal Tomato
according to CO; treatment
concentration. Vertical bars(I)

represent +SE of means(n=25).
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Fig. 4 Effects of CO, treatment concentration
on activity of Peroxidase in Momotaro
and Minichal Tomato. Vertical bars(I)
represent +SE of means(n=15).
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Fig. 5 Effects of CO, treatment
concentration on activity of Superoxide
Dismutase in Momotaro and Minichal
Tomato. Vertical bars(I) represent
+SE of means(n=15).
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Fig. 6 Photosynthesis rates for leaves of
Minichal Tomato following a 4 weeks
treatment at 30°C or 40°C. Leaves were
from plant grown at Control, 500ppm
and 1000ppm CO, at between am 7h
and pm 4h in greenhouse. Vertical
bars(I) represent +SE of means(n=25).
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Fig. 7 Representative fluorescence traces for
the determination of the critical
temperature for PSII(Fo) damage.
Changes of Fo relative value of
Minichal Tomato according to control,
500ppm and 1000ppm CO,. Vertical
bars(I) represent +SE of means(n=15).
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