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Effects of Ozone on Apparent Photosynthesis and Soluble
Carbohydrate in Leaves at Different Ages of Morning Glory
Haruko KUNO and Kazuya TERAKADO

Surmmary

This study was carried out about the relation between leaf age and the order of leaves damaged visibly from

photochemical oxidant according to growth stages of morning glory. In this work, the effects of ozone on

apparent photosynthesis and soluble carbohydrate contents of inmatured leaves and matured ones were studied.

Results obtained were as follows;
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The leaves which were located below the 5th, 9th, 15th and 17th respectively of 6, 13, 22 and 40 leaves
according to growth stages, were damaged visibly from oxidant. The ozone sensitive leaves ceased their
area expansion and showed large stomotal opening.

Apparent photosynthetic rate was highest at the leaf order just before ceasing leaf expansion. And the
value at the leaf order above or below it became lower.

Changes and recovery of photosynthetic rates when the upper and the lower leaves were exposed to
0.1, 0.2 and 0.5 ppm ozone for 120 minutes were observed. In the exposed plot to 0.1 ppm ozone,
photosynthetic rate was similar as that of conirol and visible damage was not observed. A slight de-
crease of photosynthetic rate in the lower leaves was observed at a concentration of 0.2 ppm and recovery
of photosynthetic rates in the upper and the lower leaves became later in early stage.” But visible damages
were not occured. In the exposed plot to 0.5 ppm ozone, photosynthetic rates were decreased remarkab-
ly and recovery of them were worse at the upper, the middle and the lower leaves. Visible damages
were observed at the middle and the lower leaves, but not at the upper ones.

When the plants were exposed to 0.5 ppm ozone for 120 minutes, starch coﬁtents in the upper and the
lower leaves were less than that before treatment. Total soluble carbohydrate contents in the upper

leaves increased slightly, but it decreased in the lower leaves.
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Fig.6 Changes of apparent photosynthetic rates during ozone
exposure at 0.2 ppm and recovery after exposure,
in the lower (A) and the upper (B) leaves.
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Fig.7 Changes of apparent photosynthetic rates during ozome
exposure at 0.5 ppm and recovery after exposure,
in the lower (A), the middle {(B) and the upper (C)
leaves.
Table.l Eiffects of soluble carbohydrates contents in the lower and the upper
leaves by ozone exposure at 0.50 ppm for 120 minutes,
Reducing Non~reducing Starch Total after-
sugar sugar before
(glucose m g f.w.)
The lower leaf
Control before 2151 5.17 10.49 37.17 13.07
after 18.84 8.42 22.98 5024 -
Ozone before 16.50 3.25 19.89 39.64 9.48
after 1618 9.40 16.54 42.12 "
The upper leaf
Control before 14.31 8.47 49.33 70.11 813
after 14.68 8.08 56.49 7825 '
Ozone before 16.13 6.40 30.99 5352 035
after 16.93 9.22 28.02 53.17 )
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