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Abstract: The twenty-six elements (F, CI, NO,, Br, NOs, PO,*, SO, C,0,%, Li",
Na*, NHs", K*, Rb*, Cs*, Mg?*, Ca®*, Sr**, Ba®*, Cu®, Ni**, Zn*, Co*, Mn**, Cd**, Pb*",
and Fe**) in lichen were analyzed by using lon chromatography. Lichen Parmotrema
tinctorum attached on branches of host tree, Ficus sp., from the unpolluted site at KhaoYai
National Park, Thailand, were collected and transplanted to 5 biomonitoring sites at
Ramkhamhaeng area in two seasons: wet season started in August, 2004 and dry season
started in December, 2004. The exposure times in wet and dry season lasted for 6 and 3.5
months, respectively. The results indicated increasing accumulation of F, CI', NOg’,
PO,¥, SO,* and NH," with time in both seasons, except C,0,> was constant in dry season.
The accumulation during dry season was higher than wet season. It indicated
significant accumulation of these elements as dry and wet deposition at Ramkhamhaeng
area. Li*, Na*, K*, Rb*, Mg®, Ca?*, Ba**, Cu*, Ni?*, Zn**, Mn®* and Fe®* were constant
in wet season, indicated that no accumulation of these elements occurred. In dry season
Na*, Rb*, Ba?*, Cu®*, Zn**, Mn?* and Fe** were constant, but Li*, K*, Mg** and Ca*
were decreased with increasing time.
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Introduction: Biological monitoring can be very efficiently used as an early warning
system to detect environmental changes. It has advantage over expensive equipment because
many traditional studies on atmospheric pollutants have been limited by high cost and
the difficulty of carrying out extensive sampling. Lichens have been used extensively as
biomonitor and bioindicator of air pollution for a long time. According to lichens absorbed
nutrients directly from atmospheric water, they are more susceptible to air pollutants
than plants and animals that have better protective covering and selectively obtain their
nutrients from the soil or from eating other organisms. Water and gas are exchanged over
the entire lichens thallus. Because they lack roots, lichens do not have access to soil
nutrient pools and must depend on deposition. Thus, their tissue content largely reflects
atmospheric sources of nutrients and contaminants. The advantages of using transplanted
lichen to polluted site is apply in several areas to get the basic information of elemental
accumulation in lichens at the present for assessing air quality and for monitoring changes
in the future. The elements accumulated in lichen cause from air pollution that can indicate
air quality. In this research, ion chromatography (IC) was used for determination all of anions,
cations, and heavy metals. This technique is generally easy to use, provide rapid turn
around time for analysis, and can analyze multiple ions of each group at the same time.

Methodology: The lichen Parmotrema tinctorum was used as biomonitoring material
of air quality in Bangkok Metropolitan area at Ramkhamhaeng University campus.
The study consisted of wet season during August, 2004 — February, 2005 and dry season
during December, 2004 — April, 2005. Lichen was transplanted from the unpolluted site
at KhaoYai National Park to the polluted site at Ramkhamhaeng university area. The
elements were analyzed by using ion chromatography and calculated in dry weight
basis of lichen. In each season, the elements in lichen were analyzed at the initial time
and at time intervals after exposure. At the initial time, bark of the host tree, Ficus sp., was
also analyzed for elements to compare with those found in lichens. Each analysis, lichens
were randomly collected from all five sites. In wet season lichens were analyzed after
exposure time of 0.5, 1, 2, 3, and 6 months, and in dry season after 1, 2, 3, and 3.5 months.
Finally the elements in lichen at unpolluted site collected in June, 2005 were analyzed to
compare with transplantation lichen.

Results, Discussion and Conclusion: Comparison of element contents in the lichen
P. tinctorum with Ficus sp. bark in both seasons revealed that Mg, Ca**, Zn*" and Fe**
in lichen were higher than bark, whilst F', NH,*, K*, Mg?*, Ca?* and Ba®* in lichen were
less than bark. Twenty-six elements accumulated in lichens after 6 months exposure time in
the wet season and 3.5 months in the dry season at the polluted biomonitoring site can
be concluded: Firstly, the concentrations of F, CI', NOs', PO,*, SO,* and NH," increased
with time in both seasons (as Fig 1, 2) while C,0,” only increased in the wet season. The
results also showed that deposited in the dry season was higher than the wet season, and
accumulation of CI, NOs', SO, and NH4" were higher than F, PO,> and C,0,%. (Higher
accumulation of these elements in the polluted site higher causes by different in air quality
in both areas.) In dry season, the concentrations of these elements after 2 months exposure
decreased that cause form rainfall effect. Secondly, the concentrations of Li*, Na', K, Rb",
Mg, Ca?*, Ba®*, Cu®, Ni**, Zn?*, Mn*" and Fe®* were constant after exposure during
the wet season while the concentrations of Li*, K*, Mg®* and Ca?* decreased during the
dry season. It indicated that no accumulation of these elements at the polluted site. Thirdly,
NO,, Cs*, Sr**, Ni**, Co*, Pb?*, and Cd*" in the dry season could not be detected before
and after exposure, while Br” could be found occasionally. In wet season, NO,", Co?*,
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Pb?*, and Cd*" could not be detected while Br,, Cs*, and Sr** are trace elements that
were sparsely found. In this research, it was found that elementals accumulation in lichens
at KhaoYai National Park lower than urban area that indicate air quality at KhaoYai
National Park better than urban area (Bangkok).The basic information of elementals
accumulation in lichens at the present air pollution in urban area can be used to compare
elementals deposition in lichen at the future to indicate air guality change.
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Fig (1) The Amounts of Element Accumulated in the Lichen P. tinctorum
after Transplanted from KhaoYai National Park to Ramkhamhaeng
Area in the Wet Season during August, 2004-February, 2005.
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Fig (2) The Amounts of Element Accumulated in the Lichen P. tinctorum
after Transplanted from KhaoYai National Park to Ramkhamhaeng
Area in the Dry Season during December, 2004-April, 2005
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