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Effects of Air Pollutants on the Lecanoric Acid Content of

the Lichen Parmotrema tinctorum

Makoto Banpo* and Mamoru SUGINO*

Synopsis

Treatment with artificial acid rain at pH 2 for 10 min and then modified Czapek’s solution for
90 min every 3 or 4 days decreased the lecanoric acid content of Parmotrema tinctorum within 2
weeks, and did treatment with such rain at pH 4 or 5 for 90 min every 3 or 4 days. Exposure to
0.15 ppm SO, gas for 90 min every 3 or 4 days for 2 weeks affected this content little if at all. In
urban areas, the lecanoric acid content of the test lichen moved into the open air did not change
in the 5 weeks of the experiment. However, rain that fell in urban areas decreased the lecanoric
acid content, although rain that fell in the outskirts did not.
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Fig. 1 Device for exposure of the lichen to the air.
‘The upper tube exposes thalli to purified air. The lower tube exposes thalli to the open

air.

N, nets; C, cartridge containing granules of activated carbon; P, cartridge

containing plastic gralules; F, filter papers; L, lichen thalli; GT, glass tubes.
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Fig.2 Device for exposure to the rain. The left cylinder shelters thalli from the rain. The

right cylinder exposes thalli to the rain.

gauze. L, lichen thalli.
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Table 1. Effects of artificial acid rain at different pHs on the content of lecanoric acid in P. tinctorum.

pH With artificial acid rain With artificial acid rain and
modified Czapek’s solution
Content of lecanoric acid Probability Content of lecanoric acid Probability
(absorbance at 213 nm) (absorbance at 213 nm)

2 NT 0.497+0.026

q 0.242+0.073" 0.661+0.076 b

5 0.373+0.106 NT

5.6 (Water) 0.723+0.205 0.715+0.061 b

" Mean +standard deviation of 5 samples.

» Different letters indicate a significant difference (p<0.05, t-test with Welch’s correction).

NT, Not tested.
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Table 2. Effects of 0.15 ppm SO, gas on the content of lecanoric acid in P. tinctorum.

Content of lecanoric acid (absorbance at 213 nm)

With gas Without gas Statistical
exposure exposure significance?
SO, treatment only 0.734+0.237" 0.748+0.197 NS
Water supply and SO, treament 0.537+0.143 0.514+0.117 NS
Supply of modified
Czapek’s solution and SO, treatment 0.753+0.173 0.628+0.104 NS

Y Mean*standard deviation of 5 samples.
# Differences with p<0.05 by the t-test with Welch’s correction are taken to be significant.
NS, Not significant.

Table 3. Effects of growth in the open air on the content of lecanoric acid in P. tinctorum.

Location Content of lecanoric acid (absorbance at 213 nm)
In the In purified Statistical
open air air significance?

Urban areas

Tennoji-ku, Osaka 0.631+0.139" 0.6410.120 NS

Uenoshiba-Mukogaoka. Sakai 0.660+0.078 0.703+0.096 NS

Nakajimasho, Nishinomiya 0.591+0.057 0.572+0.022 NS
Outskirts

Fushiodai, Ikeda 0.817+=0.110 0.773+0.062 NS

Nakamachi. Nara 0.608+0.095 0.631+0.164 NS

Y Mean +standard deviation of 3 samples.
2 Differences with p<0.05 by the t-test with Welch’s correction are taken to be significant.
NS, Not significant.

Table 4. Effects of rain on the content of lecanoric acid in P. tinctorum.

Location Content of lecanoric acid (absorbance at 213 nm)
Exposed to Sheltered Statistical
rain from rain significance?

Urban areas

Tennoji-ku, Osaka 0.557=:0.026" 0.747+0.071 Give value

Yodogawa-ku, Osaka 0.496+0.029 0.682+0.066 Give value

Nakasakurazuka, Toyonaka 0.621:0.059 0.714+0.133 NS
Outskirts

Fushiodai. Tkeda 0.582+0.090 0.687+0.101 NS

Nakamachi, Nara 0.500+0.018 0.564+0.069 NS

" Mean *standard deviation of 3 samples.
% Differences with p<0.05 by the t-test with Welch’s correction are taken to be significant.
NS, Not significant.
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Fig. 3 Hypothesis about the effects of air pollution on P. tinctoriom.
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