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Biodiversity and ecology of lichens at Khao Yai National Park
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Abstract Intensive exploration of lichens at Khao yai nation parks during 1999 — 2001
had the objectives to study taxonomy and distribution of lichens, measure growth and
microclimate of lichen habitats, and isolate the mycobionts. The study found 518 species.
Only 30 % of these are previously known for Thailand, 45 % are new records and 25 %
are probably new species. Most of them are crustose lichens collected from the Tropical
Rain Forest, the Lower Montane Forest, the Secondary Forest and the Dry Evergreen
Forest. Eleven new species are already published. Sixty mycobionts were isolated by
single spore technique. The highest diversity was found in the Tropical Rain Forest,
which consisted of 298 species. Lesser numbers of species were discovered from the Dry
Evergreen Forest 224 species, the Lower Montane Forest 215 species, the Secondary

Forest 184 species, the Mixed Deciduous Forest 80 species, tree plantation 67 species
and the Dry Dipterocarp Forest 60 species.

Saturated atmospheric humidity during the night recorded in every season, and light
intensity during 6 — 10 hours higher than 200 pmol m-2 s-1 at the TRF, DDF and LMF
are essential for the existence of lichens. Temperatures in these ecosystems ranged
between 17- 40 °C, which were appropriate for most biological processes. Average
growth rate of the foliose lichens is 6 mm/ year (range 2.4 — 20.4 mm/ year), that of the
crustose lichens is 1.2 mm/year (range 0 — 12 mm/year). The highest growth rate was



measured during the rainy season, which is about four times higher than the dry and the
cool seasons.

Materials and Methods: Taxonomic study of lichens at Khao yai National Park were
performed from 6,400 specimens collected from seven ecosystems along the altitude 250
— 1400 meters. Information of the collecting sites was also recorded. The specimens were
collected from barks, canopies, leaves, rocks and soils were air- dried and deposited at
the herbarium of Ramkhamhaeng University. Taxonomic identification was based on
morphology of thallus, apothecia, spores and chemistry of lichens.

Diurnal light intensity, humidity and temperature were recorded every ten minutes for 3
days each in every season at the canopies of TRF, LMF, and DDF. during 1999-2000.
Growth of lichens were observed by drawing outline of 306 thalli on transparent sheets at
times intervals. These were June 1999 — April 2002 - August 2000 — January 2001
representing growth during 11 months of the three seasons - rainy season - rainy and cool
season respectively. Areas of thalli were transformed into diameters, and growth rates
were calculated from expansion of thallus diameters against time.

Results, Discussion and Conclusion: Twenty five percent of 518 species of lichens
found at Khao yai National Park are new to science with forty five percent are new
records, and only thirty percent were previously known from Thailand (Figure 1). Some
specimens are still undetermined. This information indicates that lichens in the park are
largely unknown. Although Hales and Kurokawa (2), and Boonpragob et al.(1) reported
their collections in this park. Those two studies were unable to represent status of
biodiversity of lichen there. Intensive exploration in this study underpins gap of
knowledge on biodiversity of lichens in Thailand, and most importantly species richness
of lichens of the country.
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Fig.1 Numbers of new species, new records and old records of lichens identified from Khao yai
National Park

Lichen has been studied intensively by the Thai botanists only after 1995. Previous
collections by foreign botanists during 1909 to 1995 included easily accessible samples
and localities, which amount as much as 554 taxa (3). Regardless of insufficient funding
for basic research, among the difficulties in lichen studies are their small sizes and
different systematic concept because of unique morphology, anatomy and chemistry. The
unknown taxa found in this study are mostly crutose lichens, which are small, and
canopy lichens, which are difficult to access. Many wilderness areas in Thailand never
visit by any lichenologist need to be explored. Intensive and continuous studies of lichens
in Thailand are necessary for sustainable utilization and conservation of this important
biological resource.



TRF comprised the largest number of species and unknown taxa, with lesser species in
DDF, LMF, SF, MDF, areas of tree plantation and DDF (Figure 2). Large numbers of
species are found in four ecosystems, TRF, DEF, LMF and SF. The Tropical Rain Forest
comprises the largest area among the seven ecosystems of the park, and consists of
various microhabitats influences by canopy cover. The Secondary Forest contributes
small area, but it receives bright light because of sparse canopy cover of the successional
vegetation.
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Fig. 2 Proportion of new species, new records and old record among 518 species of lichens identified from
seven forest type at Khao yai National Park. TRF (Tropical Rain Forest), DEF (Dry Dipterocarp
Forest), LMF (Lower Montane Forest), SF (Secondary Forest), MDF (Mixed Deciduous Forest), P
(Plantation area), DDF (Dry Dipterocarp Forest.

Six months of rainy season and optimum temperature through most of the year in the
tropic resulted in higher growth rate of crustose and foliose lichens than those reported
from the other regions. However, light intensity is far more important for establishment
and growth of lichens in the tropic. Dense canopy limits light penetration, and
consequently lichen distribution to the lower levels. In addition, forest ecosystems with
bright light or high humidity seem to house large number of species..
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