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Effect of Uniconazole and Free Radical Scavenger Treatments on Reduction of SO: Injury
in Platanus occidentalis
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of Horticulture, College of Agriculture, Chungnam National University, Taejeon 305-764, Korea ; ®Division of Horticulture
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Abstract . The objective of this research was to increase phytoprotective effects by combined treatment of unicona-
zole and free radical scavengers such as ascorbic acid or sodium benzoate on SO, injury in P. occidentalis. The
plant injury, chlorophyll content and enzyme activity of superoxide dismutase(SOD) and peroxidase(POD) affected
by combined treatment were also investigated. The phytoprotective role of uniconazole was nullified by spray of
Diethyldithiocarbamate(DDTC) resulting in the decrease of SOD and POD activities. Free radical scavengers, sodium
benzoate and ascorbic acid, did not affect SOD and POD activity, but significantly inhibited the development of
visible injury, degradation of chlorophyll, and SOD and POD activity in leaves exposed to SO,. The spray of ascorbic
acid decreased plant susceptibility to SO, induced by DDTC application. These results indicate that uniconazole
application increase SOD activity that play a role of antioxidant in plant body, but sodium benzoate and ascorbic

acid do not affect enzyme activities of SOD or POD.
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Fig. 1. Effect of free radical scavengers(SB : sodium benzoate,
AA : ascorbic acid) on injury rate of leaves of P. occidentalis
exposed to 2 ppm SO; for 8h daily for 2 days. SB and AA
were applied to plant as foliar spray a day prior to SO, fumiga-
tion.
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Table 1. Effect of free radical scavengers on chlorophyll content
in leaves of P. occidentalis exposed to 2.0 ppm SO, for
8h daily for 2 days.

Chlorophyll content (pg/cm?

Treatment? SO; exposure (h)

0 16
Control 26.39 a' 2126 b
SB 1.0mM 26.10 a 2169 b
SB 10.0mM 2543 a 22.15 ab
AA 0.6% 2592 a 2453 a
AA 6.0% 26.75 a 23.73 ab

*SB ! sodium benzoate, AA : ascorbic acid.
¥ Mean separation within a column by Duncan’s multiple range
test, 5% level.

Table 2. Effect of free radical scavengers on superoxide dismu-
tase(SOD) activity in leaves of P. occidentalis exposed to 2.0
ppm SO, for 8h daily for 2 days.

SOD activity (unit/g fresh weight)

Treatment* 50, exposure (h)

0 16
Control 189.49 a¥ 14148 ¢
SB 1.0mM 184.49 a 16992 b
SB 10.0mM 202.69 a 198.72 ab
AA 0.6% 185.63 a 17844 b
AA 6.0% 189.71 a 17539 b

*SB : sodium benzoate, AA : ascorbic acid.
¥ Mean separation within a column by Duncan’s multiple range
test, 5% level.
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Table 3. Effect of free radical scavengers on peroxidase(POD)
activity in leaves of P. occidentalis exposed to 2.0 ppm SO:
for 8h daily for 2 days.

POS activity (unit/g fresh weight)

Treatment® SO, exposure (h)

0 16
Control 4733 & 2767 b
SB 1.0mM 4733 a 32.33 ab
SB 10.0mM 48.67 a 34.00 ab
AA 0.6% 4933 a 35.00 ab
AA 6.0% 48.67 a 3533 a

*SB : sodium benzoate, AA © ascorbic acid.
¥ Mean separation within a column by Duncan’s multiple range
test, 5% level.
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Fig. 2. Effect of a combined treatment with uniconazole(UCZ),
diethyldithiocarbamate(DDTC), and ascorbic acid(AA) on in-
jury rate of leaves of P. occidentalis exposed to 2.0 ppm SO,
for 8 h daily for 2 days . UCZ was applied to plant as a soil
drench 4 weeks prior to SO, fumigation where DDTC and AA
were as foliar spray 14 h and a day prior to SO, fumigation,
respectively.
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Table 4. Effect of a combined treatment of uniconazole(UCZ),
diethyldithiocarbamate(DDTC), and ascorbic acid(AA) on chlo-
rophyll content in leaves of P. occidentalis exposed to 2.0 ppm
S0; for 8h daily for 2 days.

Treatment?® Chlorophyll content(ug/cm?)

UCZ DDTC AA SO, exposure (h)
(mg/pot) (%) (%) 0 16

0.00 0.0 0.0 2599 ¢* 23.60 ¢
0.00 3.0 0.0 2523 ¢ 2214 ¢
0.00 3.0 0.6 26.52 ¢ 23.99 ¢
0.02 0.0 0.0 42.80 ab 36.63 b
0.02 3.0 0.0 41.03 b 3798 b
0.02 3.0 0.6 4542 a 43.40 a

*Mean separation within a column by Duncan’s multiple range
test, 5% level.

Table 5. Effect of a combined treatment of uniconazole(UCZ),
diethyldithiocarbamate(DDTC), and ascorbic acid(AA) on su-
peroxide dismutase(SOD) activity in leaves of P. occidentalis
exposed to 2.0 ppm SO, for 8h daily for 2 days.

Treatment® SOD activity (unit/g fresh weight)
UCZ DDTC AA SO, exposure (h)
(mg/pot) (%) (%) 0 16

0.00 0.0 0.0 217.60 b* 151.26 bc
0.00 3.0 0.0 167.63 b 126.81 ¢
0.00 3.0 0.6 17297 b 150.92 be
0.02 0.0 0.0 675.26 a 260.13 a
0.02 3.0 0.0 209.55 b 170.94 b
0.02 3.0 0.6 209.83 b 187.58 b

* Mean separation a within column by Duncan’s multiple range
test, 5% level.
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Table 6. Effect of a combined treatment of uniconazole(UCZ),
diethyldithiocarbamate(DDTC), and ascorbic acid(AA) on per-
oxidase(POD) activity in leaves of P. occidentalis exposed to
2 ppm SO; for 8 h daily for 2 days.

Treatment®

UCZ DDTC AA

POD activity (unit/g fresh weight)

SO, exposure (h)

(mg/pot) (%) (%) 0 16 h
0.00 0.0 0.0 44,00 bed® 35.00 be
0.00 30 0.0 33.33 cd 2700 ¢
0.00 30 0.6 3233 d 30.00 ¢
0.02 0.0 0.0 88.00 a 73.00 a
0.02 30 0.0 5167 b 46.00 b
0.02 3.0 0.6 46.33 be 4467 b

* Mean separation within a column by Duncan’s multiple range
test, 5% level.
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