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ECOLOGICAL STRATEGIES OF EPIPHYTIC LICHEN COMMUNITIES IN THE
TROPICAL RAIN FOREST AT KHAO YAI NATIONAL PARK, THAILAND

o = [ S
NPAITAT WYY LAL NUNTY uﬂluﬂigﬂﬂﬂ

Wetchasart Polyiam and Kansri Boonpragob

Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi,
Bangkok, Thailand

Tel: 02 3108395 Fax: 02 3108416, E-mail: wetchsart@hotmail.com

YA = g dyd ) a o ¥ J A .
unsade:  msanviasaililumsdisivriiaveslamuaudiAuvesnetdes (Castanopsis
acuminatissima (Blume) A. DC.) uazenaideu (Dipterocarpus gracilis Blume) lugainih
a 49} ] a 1 A v s A G ~ = VoA 1 v
audu a gnenuuanan v TaslidaglszasdmenSsuiovagudn lamuninuasioge de
o Yy KX A A A A A a a 9 A
3wz 10 laududusoueataz dnaAN1e telsziusninavesaninuInqouninony
wannaten 1z an e lamu suih ldgmsteswunnguueslamuauanudesmadaing
= o Yy o 1 4 Y = a = 9
Feansorh 115 dudtsFanmuiadennerunanmsasundaslueuing 11nmsd1sam

K A Ay g A Yy A a
lTamulunuialrenuasnuuia 10x50 %.4. AW IU 2 ¥ia 9 az 3 AU AUTnalau naig
1AzeaAveIaIAY dIunaAusINAmKile 18 uazaziuandale wulaau 270 ¥ila Tael 31

a 9 A 9 ) :J' a A Aa 9 Y 1 A
¥ila (Fovaz 11) Mnuuuduldngesyiia vagh 153 ¥iia 30z 57) NUMMIZUUAUNDIADY

a 1 % 2 [ 14 :/l 1
uay 86 ¥ila (3ooaz 32) wumwizuuAueudou Tagninailavesd U NIuanUoon
dosunaad nsany1a Sdiversity uag Canonical Correspondence Analysis (CCA)
J < ' a o o { v asxl A o {
Flmunsiavesisinnudidguinigatar msudwendulutuiaadianudinysesadn 7

Y [
wlifannuuanasuesgudnlany dlamunniesisaianuvainnatovesyialndifes
o a o = A 1 A a S 1 ]
nu Tasfiaaz Tueoniinnugauved lalnuuiniige uamsulasuulasvessia lanuiiaigedu
Artniie M3 A312H Iae Detrended Correspondence Analysis (DCA) Vlﬂwmmimﬂﬂau
siaved lawunieingld o nqu “VIZ‘ﬂiﬂiﬂ1“]1‘]JQ“]ff“fﬂ1WLL’J@]ﬁEJiJ1/]G]NﬂWUENWH‘VHﬂ1 mﬁeuaw

a

AUDIMARWIZLUN ﬁ']iﬂiﬂlﬂllW]3’Jﬁ]’Jﬂﬂﬂ!ﬂ"lW‘U’f)\iﬁﬂWWLL’JﬂﬁﬂiJllﬂ ﬂ"l'iﬁﬂ’]sﬂﬂi\‘]u‘ﬂﬂcb"ﬂ N3

U

[ g

o o o & Y A a s A 9 o A o
i’]uiﬂHﬂ'ﬂll‘HﬁWﬂ‘Viﬂ"lEJleﬂﬁﬁ?ﬂwuﬁ‘]lmﬂuﬁ]TL‘]JLWI@\11151)'1!ﬂWH‘ﬁ‘WGKWi@N‘I/]\iﬁﬂ"lW‘VlﬂQﬂTﬁElLLﬂ%

q

au ’f]'lﬂ1ﬁ1/]1’iﬁ'lﬂ1’iﬁﬁl

Abstract: This study explored species composition of lichens on tree trunks of
Castanopsis acuminatissima (Blume) A. DC and Dipterocarpus gracilis Blume grew in
the tropical rain forest at Khao Yai National Park. The objectives were to compare lichen
communities on microhabitats along environmental gradients from bases to canopies and
on four compass directions of the two different host trees. Environmental factors that
governed distribution and biodiversity of lichens will be assessed in order to identify
ecological species group of lichens that can be used as bioindicator of environmental
quality. The study was performed on 10x50 cm quadrats on three trees of each host



species at the base, middle and canopy of the trunks, as well as on the N, S, and W
aspects at the middle of the trunks. A total of 270 species were identified, of which only
31 species (or 11%) inhabited both host species, whereas 153 species (57%) preferred C.
acuminatissima, and 86 species (32%) harbored only D. gracilis. Over half of the total
taxa found less than two thalli. Beta diversity values and Canonical Correspondence
Analysis (CCA) indicated that host species was the most important factor, and vertical
stratification contributed the second, that coursed the differences in lichen communities.
Lichens on four compass directions were less different. The east facing trunks had the
richest number of species, but the northern aspects show greatest differences in taxa.
Detrended Correspondence Analysis (DCA) segregated all lichens into nine ecological
groups mediated through microclimate and substrate. These were groups of indicator
species that can be used for monitoring site quality. In addition, this study underpins the
importance of heterogeneity of host tree, and microclimate along vertical strata as the
crucial factors for making up rich lichen flora.

Introduction: Lichens act as phytometer that integrated many environmental factors that
are difficult to measure directly e.g. light, humidity, substrate characteristic and
chemistry, as well as air pollution (1). Each species is unique in its requirement. Lichen
species of similar requirement tends to occur together forming an ecological group (2).
All species of an ecological group have similar amplitude to particular set of
environments, and can be perceived by its occurrence across the environmental gradient
of the host trees. In the natural habitat host tree species were intermixed, but they were
not fully interspread. This causes variability of microclimate and microhabitat for the
lichens (3). Single indicator species often fail to provide sufficient discrimination needed
to differentiate and classify ecosystems, particularly when occurrence and abundance of
these species are not integrated with characteristic of climate, substrate and other
environment conditions. Alternately, group of indicator species (termed ecological
species groups) may be used to indicate site quality. This study therefore observed lichen
communities along distinct environmental gradients, height, compass direction and
different host species. Small scale observation can be used as a fundamental model to
interpret large scale community distribution with respect to the environment of Khao Yai
National Park and other natural forests of Thailand.

Methodology: The lichen communities found in transparent quadrats of 10x50 cm on
three individuals of Dipterocarpus gracilis Blume and Castanopsis acuminatissima
(Blume) A. DC. were studied. The quadrats were placed on the east-facing side of the
trees at canopy, mid-trunk, and trunk base levels, and on the sides facing N, S, and W at
mid-trunk. Thallus edge of each taxon was traced, and species composition of lichens,
thallus cover, and frequency of individual taxa were analyzed following the VDI Lichen-
guideline (4). Several diversity indices and similarity were used to describe different
aspects of variability within and between communities (5). The microclimates (light, RH
and temperature) were recorded monthly at the quadrat positions of a tree of each species
by using data logger Campbell 21X and LICOR-1400. The statistical package CANOCO
was used to analyzed the environmental gradients by the ordination techniques of
Detrended Correspondence Analysis (DCA) and Canonical Correspondence Analysis
(CCA) (6).



Result, Discussion and Conclusion: Of a total 270 lichen species found on six host
trees, 57 % of which inhabited the three C. acuminatissima, whereas those inhabited the
D. gracilis accounted 32 %. The majority of lichens, 89%, grew on different host species.
More importantly, lichens found on three individual of the D. gracilis were different,
whilst those inhabited three C. acuminatissima were more similar. CCA result (Fig 1A)
indicated strong specification on host species of lichen diversity and distribution. Bark
properties of the host, stability, roughness, pH, nutrient and chemistry may directly
influence their lichens (1). The second most important factor contributed by tree height,
that related to light intensity along the tree trunk. The DCA (Fig 1B) show ecological
species groups of lichens that required the same environmental condition. These
included: Gr. 1: the Graphids that favor bright light, dry and smooth substrate; Gr. 2: the
Thelothrems favored moderate light around mid trunk; Gr. 3, 6 and 7: the canopy
inhabitors, favor bright light, dry bark of the D. gracilis; Gr. 4 and 9: the foliose of rough
bark, sunny habitat; Gr. 5 and 8: the shade loving species, found on tree bases. These nine
ecological species group clearly represented site qualities in this study. They may be used
as indicator for set of environmental variation at Khao Yai National Park, and may be
extend to other habitats.
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Figure 1. Ordination of lichen communities and their environment A) Canonical
Correspondence Analysis showing the importance of host species, tree height and
temperature that segregated lichen communities. B) Detrended Correspondence Analysis
showing nine ecological species groups based on site quality.
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