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Physiological responses of lichen and moss transplanted along air pollution gradient
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Lichen and moss are wildly used as bioindicators of air quality in Europe and America,
but no moss bioindicative study is found in Thailand. The research aimed to examine
bioindicative ability on air quality in moss Leucobryum aduncum comparing with lichen
Parmotrema tinctorum. Lichen and moss samples were collected in a forested area in Khao
Yai National Park, and then transplanted to 4 targeted areas including highland forested (HF),
lowland forested (LF), rural (RU), and urban (UR, Bangkok) areas. The samples were installed
at two points in each area that had similar climatic conditions but different air pollution level.
The first point was roadside with heavier traffic vehicles (R site), while the second point was
at least 100 meters away from the road and had lighter traffic vehicles (A site). The samples
were retrieved to laboratory after being exposed 30, 60, and 90 days for physiological
measurements. We found that the average chlorophyll fluorescence (Fv/Fm) and total
chlorophyll content (Chl a+b) of the transplanted lichen at A and R sites were distinct after
being exposed 90 days. The values at the A sites were higher than those at the R sites in every
area, indicating that the R sites were more affected by air pollution. Whereas the moss showed
distinct of both two values at A and R sites after being exposed 30 days. At 90 days of the
exposure, the Fv/Fm in lichen at the R sites decreased 3, 8, 14, and 42 percent, while moss
decreased 20, 16, 100, and 100 percent in the HF, LF, RU, UR areas, respectively, in comparison
with the values at the control site. Chl a+b in the lichen reduced 17, 52, 35, and 50 percent,
while the moss reduced 69, 54, 81, and 80 percent in the HF, LF, RU, UR areas, respectively,
comparing with the control site. The result of this study indicates that the moss and lichen
can be utilized as bioindicators of air quality. The moss was more sensitive to air pollution
than the lichen when considering on the reduction of Fv/Fm and Chl a+b. Photosystem I

(suggested by Fv/Fm) was more affected than the photosynthetic pigments.
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