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Abstract. Other research aims to obtain data on vegetation analysis of species lichens in Aek Nauli-Forest
and TAHURA, Karo North Sumatera, This study transect method, determination of tree stands in
purpossive sampling with exploratory surveys and inventories. is descriptive. The results showed a high
diversity and obtained 22 species of lichens, the 19 species in Aek Nauli and 14 species in TAHURA.
Thallus lichens forms encountered on two locations: crustose, foliose and fruticose. Data analysis Relative
Density (RD) of Vegetation Relative Frequeney (FR) Relative Dominance (RDm) and Importance Value
(IV), the highest for Aek Nauli consecutive Pyrhospora quernea the type (25.56%, 15.52%: 25,56% and
68.63%). Data analysis of RD: FR: RDm and IV for the highest consecutive Tahura the type of Pertusaria
amara (24.80%. 21.05%, 24 .80% and 70.64%). Almost all types of lichens both locations showed clumped
distnibution pattern and one type which shows a random distribution pattern. Through measurements of
physico-chemical factors on the standing tree Styrax sp, Aek Nauli obtained in air temperature, air humidity
and light intensity on average (22.90C. 60%:; 827.1 Joules). While in the TAHURA, has a temperature,
humidity and light intensity on average (21.20C: 77.9%, 894 4 Joules).
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1 Introduction

Lichens can grow in almost all places such as on rocks. soil and tree stands, one of which is in the stands of
incense trees. The incense tree has an upright/straight stem with little branching. The bark is grooved until it
cracks in a vertical direction or is smooth notched. grape red skin. The inner skin is soft. brown to red, pink or
purplish red. The shape of the thallus lichens found in the frankincense tree stands usually in the form of
crustose, foliose, fruticose, and squamulose (Hasairin, et al. 2014).

Based on data from Bogor Herbarium Bogoriensis, lichens in Indonesia number 40,000 species, but
not many researchers in Indonesia have pursued this research, so the opportunity to research lichens in
Indonesia is still wide open and potentially (Pratiwi, 2006). The fact that is known and displayed in biology
books shows that only a few species are known, even though the number reaches 40,000 species. In addition to
the types. the benefits of Lichens have also not been widely reviewed (Pratiwi, 2006). Furthermore Darma et al.
(1998) found several types of lichens, in pine stands, among others: Parmelia reticulata, Crusta sp. and
Staurothele sp., whereas in rubber stands found Parmelia sp., Parmelia reticulata, Verrucaria sp. and one
species belonging to Lichens imperfecti. Thallus Parmelia reticulata is found to develop in pine and rubber
trees.

Forest area is very potential for habitat growth of the lichens. One of them 1s the Aeck Nauli-Parapat
Protection Forest and the Bukit Barisan Grand Forest Park (TAHURA), Tongkoh. This forest is located in
North Sumatra which is a tropical rain forest ecosystem which is the habitat of living things. These forests have
not been much researched on flora and fauna, although there are only a few protected forests and nature
reserves that specifically examine flora and fauna. but research on the diversity and distribution of lichens is
still rare, such as in the Aek Nauli forest area, Parapat, Simalungun Regency and Forest Park (TAHURA) Bukit
Barisan, Karo District. Both of these forest areas can be used as research locations. The vegetation type can be
divided into three, namely shrub vegetation type. secondary forest and primary forest from lowland to highland
reaching a height of = 2000 m altitude above sea level. The topography is flat to hilly with the slope of clay and
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3.2 Lichens found in both study location

Based on the results of the research conducted at the two study sites there were 22 species
from 11 genera. For the Aek Nauli forest area as many as 19 species and in the TAHURA
region as many as 14 species. Lichens identified according to Misra and Agrawal refer to
"Key to the lichens genera of Bogor. Cibodas and Singapore" (Sipman, 2003), "Key to the
Lichen Genera of the Pacific Northwest (McCune, 2010)" and with reference ooks "Grasses.
Ferns, Mosses & Lichens" (Phillips. 1990). The genus is divided mto genus Cladonia,
Graphis, Lecanora, Lepraria, Parmelia, Peltigere. Pertusaria. Pyrenula, Rimelia, Usnea and
Verruearia. Of the 22 species of lichens found in the two study locations in the frankincense
tree stand, there was a diversity that was so varied from one another. Comparison types of
lichens. number of colonies and diversity index are shown in Table 1.

Table 1. Comparison and lichens diversity index in research sites
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Based on Table 1 the highest percentage of lichens found in Aek Nauli, Parapat.
Simalungun Regency is a Pyrernospora quernea with a value of 26.56%. The highest
percentage of lichens in TAHURA Bukit Barisan Karo Regency is Pertussaria amara with a
value of 24.80%. While the lowest percentage of lichens found in Aek Nauli forest is a
Graphis scripta with a value of 0.11%. The lowest percentage of lichens in TAHURA Karo
Regency is a Graphis scripta with a value of 0.41%.

By looking at the highest percentage of lichens in the two study locations there were
differences in species. This is most likely influenced by the ecological conditions of the
environment where the lichens grow. According to Pratiwi (2006) the growth of lichens is
influenced by several environmental factors including air temperature, air humidity, and air
quality (Pratiwi. 2006).

The diversity value in Aek Nauli - Parapat. Simalungun Regency is H "= 2.52. while in
TAHURA Bukit Barisan Tongkoh - Karo Regency is H' = 2.05 which according to Odum
(1993) 1s in good condition (high) because of the value H' > 2 (Odum. 1993). This situation is
acceptable given the location of the study is relatively fertile and has physical chemical factors
that are very supportive for the growth and development of lichens. Species diversity is
influenced by the distribution of individuals in each type. because a community even though
there are many species, but if the distribution of individuals is not evenly distributed, species
diversity is low.

The high diversity seen shows the stability of the community in it. This is because the two
research locations are classified as primary forests with relatively high heterogeneity. Barbour
said that a community is said to have high species diversity if the community is composed by
many species with an abundance of the same or almost the same species (Barbour, et al.
1987). Next (Odum, 1993) states that the more the number of species. the more diversity. In
this study. diversity (H ") is higher in the location of the Aek Nauli forest area - Parapat
compared to TAHURA, Tongkoh - Karo Regency.

Lichens in the frankincense tree stands generally have different characteristics in terms of
shape, color and also their lushness. The shape of the thallus lichens found in both locations
varies, consisting of elongated. rounded and irregular shapes. The shape of the lichens in the
incense stand for the crustose type lichens tends to be elongated and irregular. This situation
can be found in the genus Phyrospora and Pertussaria. According Pratiwi states the shape of
the thallus, especially for the crustose type. will be found dam forms that are not fixed and




some types of lichens have a thallus shape which tends to resemble a circle but can also be
found in wrregular conditions (Pratiwi, 2006); (Hasairin, et al. 2014),

3.3 Analysis of the vegetation lichens risearch location

The vegetation in the forest area of the lichens Aek Nauli — Parapat and TAHURA, Bukit
Barisan, Kabupaten Karo very in detail are presented in Table 2.

In Table 2 the highest vegetation analysis data is in the form of Relative Density (KR).
Relative Frequency (FR): Relative Dominance (DR) and Important Value (NP): the highest
was for Aek Nauli. respectively. namely Pyrhospora quernea (25.56%: 15.52%: 25.56% and
68.63%) and the lowest in Graphis scripta. While KR analysis data: FR: The highest DR and
NP for Tahura were Pertusaria amara (24 .80%: 21.05%; 24 .80% and 70.64%) respectively.

The highest Important Value Index (INP) found in the Aeck Nauli forest - Parapat
Simalungun Regency is Pyrhospora quemea with a value of 68.63%. The highest important
value found m TAHURA - Karo District is Pertusaria amara with a value of 70.64%. This
means that Pyrhospora quernea and Pertusaria amara species are the most dominant types of
lichens along the study area, can be seen in the sampling table of lichens in both study
locations

Table 2: Vegetation lichenes in two research location
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Total
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Descniption: RD = Relative Density; RF = Relative Frequency; RDm = Relative Dominance; [VI=

Important Value Index.

3.4 Physical properties of environmental chemistry

Observation of ecological characteristics carried out by measuring physical chemical
factors. namely; air temperature, air humidity. and light intensity. This measurement was
carried out only once for each plot as primary data and secondary data was obtained from the
Sampali Meteorology and Geophysics Agency in Medan.

Table 3. Characteristics of ecology in two research sites

Environmental Conditions

Tree Temperature ("C) Humidity Light Intensity
Acek Nauli  Tahura Aek Nauli  Tahura  Aek Nauli Tahura

[ 23 20 57 81 945 915
1 24 22 70 78 745 812
I 19 23 82 77 140 822
IV 24 21 43 79 1869 502
v 22 23 67 77 604 987
Vi 23 20 53 80 1621 921
VII 23 21 36 83 982 875
VIII 23 2] 58 74 570 993
[X 24 21 62 75 468 904
X 24 20 52 73 327 913
Rata-rata 22,9 21.2 60 77.9 827.1 §94.4

Based on table 3. the results of measurements of air humidity on average at the two study
locations were 58.29% and 77.41%. this supports the opinion Pratiwi (2006) which states that




lichens like dry places with humidity of 40% to 69% (Pratiwi, 2006). the average air humidity
in aek nauli is in the range of 40% - 69%, so there are more types of lichens in that location.
where as the average humidity in tahura is above that range. so there are fewer types of lichens
in tahura. nevertheless the growth and development of lichens in an area is not only
determined by the hunudity factor of the air. growth and development of lichens in
frankincense trees in the two study sites were also influenced by the content of pollutants in
the air. because the area contained a trans-sumatra road.

The measurement of air temperature at the ack nauli location ranges from 19° - 24° and
in the tahura region, ranging from 20%-23%c. according to Pratiwi (2006) high temperatures
will increase respiration rate and reduce the rate of photosynthesis. temperature conditions
with a range of values at the two study sites support the growth and development of the
lichens because they are in normal plant threshold conditions.

3.5 Index of Diversity / Abundance of Lichens

The distribution or distribution pattern of each type of lich is determined using the ratio
ratio formula with the middle value. the following is a graph of the distribution pattern of a
type of lichens found in the two study locations. according to krebs if the distribution index is
1 (v/m = 1) then the distribution of the species is random., if the distribution index is> 1 then
the distribution is clustered, and if the distribution index 1s <1 then the distribution i1s uniform
(Pratiwi, 2006). the distribution pattern or level of distribution obtained from the two locations
1s almost more than 1 (> 1) and there is one type in the ack nauli forest area where the
distribution 1s equal to 1 (= 1), namely verrucaria sp. from these results it is known that the
distribution pattern of lichens is more than 1 (> 1) the distribution is grouped and the
distribution pattern of lichens is equal to 1 (= 1) the distribution is random. this shows that the
type of distribution pattern in the two study locations almost entirely reflects heterogeneous
reproductive modes, group behavior, and one type reflects homogeneity and non-selective
patterns of behavior. this statement is justified by Kusmana (1995). that there are 3 types of
distribution patterns. namely: (1) random or random. this pattern reflects homogeneity and
patterns of non-selective behavior, (2) clumped. this pattern reflects heterogeneous habitats.
reproductive modes. group behavior, ete.. (3) uniform or uniform, reflecting the existence of
negative interactions between individuals such as competition for space, nutrients or light.

4 Conclusion

The results showed a high diversity and obtained 22 species of lichens. the 19 species in
aek nauli and 14 species in tahura consisting of 11 genera. thallus lichens forms encountered
on two locations is crustose, foliose and fruticose. but the squamulose type is not found. data
analysis relative density of vegetation (kr) relative frequency (fr) relative dominance (dr) and
importance value (np), the highest for aek nauli consecutive pyrhospora quemea the type and
the highest consecutive tahura the type of pertusaria amara. physical-chemical condition of the
habitat that supports the growth and development of this type of tourist forest lichens tahura,
karo is the average temperature (21.20¢), humidity (77.9 %) and light intensity (894.4 joule),
but at ack nauli is the average temperature (22.90¢). humidity (60 %) and light intensity
(827.1 joule). almost all types of lichens both locations showed clumped distribution pattern.




the highest dispoersion of lichens is lecanora conizoides and the lower distribution of lichens
is usnea filifumdea.

5 SUGGESTIONS

Need further identification at lepraria sp.. peltigere sp.. pyrenula sp.. verrucaria sp.
physical chemistry environmental factors need to be added to look at other factors that
influence real against the presence of lichens. other factors include the density of the heading,
direction and wind speed are thought to affect the pattern of spread of lichens.
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