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Abstract

Lichens are widely accepted as good bioindicators of air pollution. Chlorophyll
content and percent phaecophytin are reliable parameters to assess the effects of air
pollution. Lichens with high chiorophyll content and a low percent phacophytin are found
in areas of good air quality, whereas lichens with low chlorophyll content and high in
percent phaeophytin are found in the area of bad air quality. In this study the lichen
Parmotrema tinctorum (Nyl.) Hale was collected from one clean site and five polluted sites
on Doi Suthep Mountain before and after the rainy season for determination of chiorophyli
content and percent phacophytin. The results show that the chlorophyll content was highest
in samples collected before the rainy season from the clean site where also percent
phacophytin was the lowest among those of all six sites. After the rainy season, chiorophyll
content at all sites increased due to seasonal influence except in the case of the clean site

which had been exposed to emission from the machinery for the road construction during




the rainy season. Interestingly, percent phaeophytin of all the polluted sites increased which
situation might be due to less than normal precipitation in the year 1993. Less rain fall
resulted in higher concentration of pollutant in the atmosphere and caused more
degradation of chlorophyll into phacophytin. Almost half of the chlorophyll was degraded
into phacophytin.

The first study of air quality classification based on biological components
performed in Thailand was carried out in Chiang Mai City. The study was performed by
partitioning the area of Chiang Mai City into grid-squares of 0.5x0.5 km and 1.0x1.0 km.
The frequencies of the lichen species found in a grid-frame of size 0.2x0.5 m laid on the
trunks of six mango trees(Mangifera indica L.) in each grid-square were registered. Three
hundred and ninety trees were investigated in the whole investigation area. Sixty lichen
species were found on these trees. The frequencies were used to calculate the air quality
indices(AQI). Higher frequencies indicated better air quality while lower frequencies
indicated worse air quality. Four air quality classes were distinguished; class 1 with AQI
from 2.3 to 7.8 indicated the areas with very high pollution, class 2 with AQI from 8.3 to
16.0 indicated the area with very high to high pollution, class 3 with AQI from 16.2 to 24.0
indicated the areas with high pollution and class 4 with AQI from 25.2 to 31.5 indicated
the areas with moderate pollution. There were no areas with extremely high pollution nor
were there any areas with very low pollution in investigated areas. Grid-squares of different
air quality classes were colored corresponding with their particular air quality classes.
Additionally, the isolines which represented the three zones of different air quality were
drawn. Zone one, two and three are characterized by very high pollution, very high to high

pollution and high pollution respectively.
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