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Influence of vertical stratification of microclimate on corticolus lichen communities in
the tropical rain forest at Khao Yai National Park
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Abstract: Lichen communities vary markedly along vertical stratification of tree trunk in the
forest due to influence of canopy which affect climate underneath them. The objectives of
this study are to observe the diversity of lichens caused by gradient of microclimate under
the canopy, and to compare lichen distribution on different strata. This information is
essential for using lichen as indicator of climatic condition. The study was performed to test
the hypothesis that species composition of lichens increases from ground to canopy
correspond to light intensity. Monitoring of microclimate together with study of lichens on
quadrats of 10 x 50 cm at 30, 18 and 1.5 meters at the canopy, middle and base of a trunk of
Dipterocarpus gracilis were preformed. Lichens at these levels composed of 18, 12 and 4
species with a total of 29 species. Diurnal variation of climate was greatest at the canopy
level. Light intensity as high as 1300 umol m™s” was recorded at 9:30 hours, whereas
maximum and minimum temperature of 28.7 °C and 21.5 °C were measured at 13:20, and
5:05 hours. Relative humidity over 80 % was often found from 18:30 to 8:40 hours, with the
highest value of 96% was recorded at 5:00 hours, contrasting with noontime low of 60%.



Diurnal cycle of microclimate at the middle of the trunk varied similar to the canopy, but
those at the base of the trunk were entirely different from the canopy. The maximum light
intensity was only 80 pmol m™s™. Temperature and relative humidity varied less than at the
above two levels. Microclimate at the canopy is favorable for many lichens, whereas those at
the base of the stem is marginal, and only appropriate to a few lichens.

Methodology: Microclimate along vertical levels of the stem was recorded by using
datalogger Cambell 21X and LI-1400 to measured light intensity, air temperature, and
relative humidity. The daily data were recorded every 10-minute. Dipterocarpus gracilis
Blume. in tropical rain forest was used as a model tree. The measurements were taken on
east facing side on three levels of the stem at 1.5 m, 18 m, and 30 m above ground.

Lichen in quadrat 10X50 cm at the three levels of stem were record for species
composition, covering area of thalli, and numbers individuals of each species. Identification
of species were base on Homchantara 1999, Noicharoen 2002, Sutjaritturakan 2002.

Result, Discussion and Conclusions:

The quadrats at the base, middle and canopy of D. gracilis contain 4, 12 and 18
species of lichen respectively (Table 1). A total of 29 species were found in these quadrats.
Species compositions are different in each level; Only five species, Bulbothrix pigmentacea,
Parmotrema tinctorum, unknown crustose sp1, sterile isidiate sp1, and sterile sorediate sp.1
were dominated at canopy and middle of trunk. However, areas of lichen covers, population
density, and dominant species at these three levels were different. Ocellularia stiticans, and
sterile non-propaglue sp.7 were dominated at the canopy level covering area of 29.7 % of the
quadrat, whereas Phaeographina exertissima covered 56 % of area of dominated at the
middle of the trunk. The highest number of species with lesser number of individual at the
canopy indicated high competition under favorable condition for growth of many species.
The highest number of individual (174), and lichen cover (93 %) at the middle of the trunk
also show higher competition among species. However, this condition may be most
favorable for Bulbothix pigmentacea, which comprised of 131 individuals. Small number of
species with large covering area at the base of the trunk indicated lesser species competition
as a result of unfavorable condition at this level. Species and individual that survive in this
condition are able to expand cover large area.

Light intensity, relative humidity and temperature at the base, middle, and canopy of
the trunk are shown in Figure 1 and Table 2. Microclimates at the canopy and the middle of
the trunk were similar. However, that at the base of the trunk was quite different. This level
never received light intensity over 82 umolm™s”. Moisture was always higher than the
above two levels through out the day, whilst temperature during the night was about 1°C
higher. This condition is unfavorable for most lichens, only four species were able to thrive
under this light stress.

Lichen
gmmunity No. of Lichens cover | No. of thallus . . .
. o A Dominance & co-dominance species
species (%) (individual)
Tree levels
Sterile non- propagule sp. 7 (cover 15 %)

Canopy 18 48 69 Ocellularia stiticans (cover 14 %), and others

- Phaeographina exertissima (cover 56 %),
Mid-trunk 12 93 174 Bulbothrix pigmentacea (cover 10 %), and others
Base 4 67 17 Sterile non- propagule sp. 6 (cover 63 %)

Table 1 Numbers of species, covering area and number of individual of lichens from three
levels of D. gracilis in 10 X 50 cm quadrat.
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Figure 1 Microclimate at three levels on an east-facing stem of D. gracilis in the TRF at

KYNP. (A) Light intensity (B) Relative humidity (C) Air temperature. The data
collected in 3 levels of the tree. (Data on 28-29 May 2004).

icroclimates 2. . ‘s .
PAR (umolm?s™) Relative humidity (%) Air temperature (°C)
Time of day (hour) Time of day (hour) Time of day (hour)
Tree levels 6-8 8-12 12-18 6-9 | 9-15 15-18 | 18 -6 6-18 18-6
Canopy 19 -417 126 - 1343 5-192 75-95 | 60-76 | 63-84 | 76-96 | 21.6-28.7 21.5-263
Mid-trunk 7-162 48 - 1186 2-79 82-95 | 62-81 | 65-82 | 75-94 | 21.6-28.6 21.7-26
Base 1-29 6-82 <1-12 90-95 | 69-89 | 76-87 | 84-94 22.7-28.5 22.7-26.3

Table 2 Range of microclimatic parameters at different times of the day.
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