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ABSTRACT : To study whether the secondary toxic substances such as ethylene and reactive oxygen species(ROS) are
induced by air pollutants in foliage plants, SO, was fumigated to Pachira aquatica, Spathiphyllum patinii, and Hedera
helix. SO, was controlled to 1 2L/L and then fiumigated to plants for 2 days(8 hrs/day). It resulted in visible injury in P.
aquatica and H. helix while no symptom appeared in S patinii Photosynthetic rate and water use efficiency were most
remarkably reduced in P. aquatica compared to other two species whereas least in S patinii. Two days after SO,
fumigation, ethylene evolution was quantified to 23.56, 10.43 and 4.79 nL/glh in P. aquatica, H helix and S. patini,
respectively. On the other hand, antioxidative enzymes were clearly activated by SO, treatment in all tested plant species
implying ROS production. In conclusion, we could suggest that ethylene and ROS have been intimately related to the
defense mechanism against SO, and their induction degree increased with plant susceptibility to SO, Furthermore, it was
found that S patinii was tolerant and P. aquatica sensitive to SO on the basis of antioxidative enzyme activity and

ethylene evolution.
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1) Ascorbale peroxidase(APX)
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2) Glutathione reductase activity(GR)
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Table 1. Change of ethylene evolution in SO, fumigated foliage
plants. SO; was fumigated to plants with 14L/L for 2
days. Leaf discs were incubated at 30°C for 2 hours in

the dark
Species Treatment Ethylene evolution (nL/g/h)
1 day 2 days
P. aquatica
Control 3.67£0.30° 5041081
SO, 49271202 23.56+2.64
S. patinii
Control 0.540.00 056%0.11
SO, 1.091£0.21 4791 1.68
H. helix
Control 1.52x0.01 227£0.59
SO, 1.53£0.08 10.43::7.40

*Means+SE of result from 3 sets of 5 samples are shown for each
species.
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Fig. 1. Decline of photosynthetic rate(A) and water use efficiency(B) in
SO; fumigated foliage plants. SO, was fumigated to plants with
1uL/L for 2 days. This experiment was executed at 28127
and under the light intensity of 200730 . mol/m’/s/Symbols
and error bars represent the means of results of three sets of
samples and standard errors of three means, respectively.
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Fig. 2. Induction of ascorbate peroxidase(APX) and glutathione
reductase(GR) activity in SO, fumigated foliage plants.
Upper is APX activity (pzmol ascorbate oxidized/min/mg
protein) and lower is GR activity (zmol NADPH
oxidized/min/mg protein). SO, was fumigated to plants
with 1 L/L for 2 days. Measurement was executed at <
4C in the dark. Symbols and error bars represent the
means of results of three sets of samples and standard
errors of three means, respectively.
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Table 2. Change of ion leakage in SO» fumigated foliage plants. SO,
were fumigated to plants with 1L/l for 2 days. Leaf
discs were shaked with 90 rpm for | hr a fter incubating at
307 for 2 hours in the dark.

Ion leakage ( zsfcm)

Species Treatment

1 day 2 days
P. aquatica
Control 4095+3.61° 44.40%141
S0, 163.20£9.32 217.50+7.68
S. patinii
Control 2225%035 2765007
SO, 22.35+0.64 36.60+5.37
H. helix
Control 39.95£9.69 67.9012.12
SO, 4290+325 77.8512.76

"Means* SE of result from 3 sets of 5 samples are shown for each
species.
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Fig. 3. Schematic diagram of the enzymatic detoxification in
chloroplast(Asada, 1992). AsA, ascorbate; DHA,
dehydroascorbate; GSH, reduced glutathione; GSSG,
oxidized glutathione; MDA, mono dehydroascorbate; APX,
ascorbate peroxidase; DHAR, dehydroascorbate reductase;
GR, glutathione; MDAR, mono dehydroascorbate reductase;
SOD, superoxide dismutase.
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