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Abstract

This study aims to identify the plants as a flagship species in tourism destination based on the
perception of tourists. Field survey was conducted in Mt. Mahawu nature-based tourism area
in Tomohon, North Sulawesi, Indonesia. Field survey was done by distributed questionnaire to
the 196 respondents. Respondent asked to identify the preferred main tourism attraction in Mt.
Mahawu and respondent’s perception of diversity of plant species that could potentially be
used as a flagship tourist destination. Among the numerous natural tourism object in Mt.
Mahawu, this research explained that plants was one of the most interesting tourism attraction
in Mt. Mahawu. The important plants species were found in research area as a tourist
flagships, both in term of tourism interesting object and conservation issues, encompasses
Nepenthes maxima Reinw. ex Nees, Blechnum capense (L.) Schltdl., Pinus merkusii Jungh. &
de Vriese, Phajus sp., Tabernaemontana pandacaqui Poir, Macaranga minahassae Whitmore,
Swietenia macrophylla King, Bulbophyllum lobii Lindl, Euphorbia cotinifolia L. and Shefflera
elliptica (Blume) Harms. The conservation effort to preserve such species was important in
order to enhance tourism destination competitiveness in Mt. Mahawu.
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Introduction

Every country has a tourism potential in the form of nature tourism, cultural and culinary
history [1-3]. Information about the natural beauty and wealth of the tourism destination would
potentially increase the attractiveness of the natural attractions that exist in a region or country,
as well as a chance to increase the number of tourists visit [4-7]. The various tourism potential
being the main attraction or as a flagship product in one country can be explored, managed,
developed and packaged into recreation programs [8-11].

Indonesia is one of the countries that are visited by tourists from different countries.
Indonesia has numerous tourism attractions which are able to invite foreign to come to
Indonesia. It is encompasses the beauty of the landscapes, the diversity of flora and fauna,
culture, culinary, religious, and pilgrimage [12-14]. According to Sudarto [15], the main
attraction of ecotourism is located on nature. It is consist of flora and fauna (90%) and 10%
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local culture. Several national parks in Indonesia is famous for flora diversity, including
endemic plant species. There are also rare plants such as Amorphophallus titanium and Rafflesia
arnoldii. Other plant species found are Livistona altissima, Bulbophyllum sp., Dendrobium sp.
and Cassuarina junghuniana.

Indonesia is home of numerous mega-fauna such as elephants (Elephas maximus),
Malayan bear (Ursus malayanus), Sumatran tiger, Sumatran rhinoceros (Dicerorhinus
sumatrensis), Orangutan (Pongo pygmaeus), Tapirs (Tapirus indicus), One-horned rhinoceros
(Rhinoceros sondaicus), Banteng (Bos sondaicus), Tiger (Panthera tigris), Surili (Presbytis
aygula) and “Owa Jawa” (Hylobathes moloch) which are important as tourism object in nature
environment [16-17]. The variety of flora and fauna with a diverse ecosystem are the
potential special attraction of natural tourism destinations [18-21].

The main attractions which are used to promote tourist destinations and invite tourist
to visit the particular destination, known as a tourism flagship. Conceptually flagship
tourism is the main tool in promoting the tourism destinations due to its characteristics or
uniqueness [22-25]. In China, Panda was used as the flagship; Australia is famous for its
Kangaroo; Netherlands is famous for the beauty of tulips; Nottingham United Kingdom is
famous for its Oak tree Mayor. In Yaman, Dragon's blood trees that give off a red latex were
used as the tourism flagship species [26-27].

North Sulawesi is one of the provinces in Indonesia which abundance nature-based
tourism attraction [28-29]. Mount Mahawu is one of the natural attractions which was most
visited by tourists, especially domestics tourist. The short distance of the tourism object from
the city of Manado (about 30 km) and only 2 km from the capital city of North Sulawesi
Province was the significant factor lead to the frequent tourist visitation to Mt. Mahawu. The
difficulty climbing level in the Mt. Mahawu is relatively moderate and some places can be
reached by using a motor vehicle. The diversity of flora and fauna of Mt. Mahawu could be
encouraged to become the interesting attraction for tourists. In such a case, the development of
Mt. Mahawu tourism as a competitive tourism destination needs a flagship species as a crucial
component to promote mountain tourism destinations. However, there has been no data on
plants that can be used as tourism flagships. The purpose of this research are to determine the
main touristic attraction in Mt. Mahawu and to identify plants which are able to be tourism
flagship spicies to promotes Mt. Mahawi as interested tourism destination.

Methods

Study Site

Tomohon is one of the cities in North Sulawesi province which is about 25 km from
Manado. Tomohon consists of 5 districts with an area of 147.21 km?. The average rainfall of the
area ranging from 1,422 mm - 2.364 mm. Monthly average temperature ranging from 21°C to
22.5°C with humidity ranging between 85% - 91%. The topography of Tomohon is hilly and
dominated by mountainous [30]. Mt. Mahawu located in the eastern part of Tomohon, close to
the Rurukan agrotourism area. Mt. Mahawu has a height of 1,324 meters with a width of 180
meters. Mt. Mahwu consists of two pyroclastic cones on the northern slope.

Mt. Mahawu is one of the potential tourism attractions in North Sulawesi province. The
number of tourists in 2012 was calculated about 59,795 people. Type of tourists who visited in
North Sulawesi are domestic tourists (54,311 people) and foreign tourists (5,484 people). The
number of tourist visits of 15,557 people in 2009 increased to 44,238 persons in 2012. [31-32]

The natural object for tourism was numerous, including flora, fauna and beautiful
landscape. The flora encompasess Ficus celebensis, Pinanga sp, Saccharum spontanum,
Acanthus sp., Sauraria minahasae, Pinanga caesia, Pigafeta filiaris [33]. According to Tasirin
and Hunowu, 2010, there are also rare mammals (i.e. wild boar) and some bird species which
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are protected and preserved (i.e Scalybreast kingfisher, Mountain tailorbirds, Crimson-crowned
Flowerpeckers, Sooty-headed bulbuls (Pycnonotus aurigaster), Grey-sided Flowerpeckers.
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Fig. 1. Map of the study area

Research Methods

The research was conducted from December 2012 until February 2013. Data was
collected by distributing of questionnaires and interviews based on a prepared list of questions.
The number of respondents was determined by used Slovin estimation equation [34] as follows:

n = N _ 497875 - 93.03
T 1+N{d*) 1+ 497675 (0.1%) '
where: n = the number of tourists that will be taken as respondents
N = population size
d = the standard error m

During 2012, Mt Mahawu was visited by 4,978 people. Therefore, the samples used in
this study were 98 multiplied by the length of the study, which equals to a number of 196
respondents. The questionnaire was designed to expore three important issues including the
travelers rating on the main attraction tourist, the traveler's perception of the plant species that
can become the flagship tourist destination and the presence of plant species in tourist locations.

Based on this three important issues, the questionnaire sheet was divided into 15
questions. Each answer was arranged following the Likert Scale. The range of respons was
classified into three categories namely very impressive/important (VI), quite
impressive/important (QI) and less impressive/important (LI). The range of value is shown in
Table 1.
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Table 1. Scoring For Perception of Tourists about Plant Species by Using Three Categories

Category of > (range)
?)ategor?/ L Score 2 (range) Preference (Importance Score
erception level)
Very Impressive (VI) 5 >3.66 — 5.00 Very Important(V1) 5 >3.66 — 5.00
Quite Impressive (QI) 3 >2.33-3.66 Quite Important (QI) 3 >2.33-3.66
Less Impressive (LI) 1 1.00-2.33 Less Important (LI) 1 1.00 -2.33

The results of the questionnaire answers obtained average value is determined by using
the following formula:

The overall mean value = The total value of all components observed visually
Number of observed
The mean value of perception = Total score of perception of all respondents in a species
Number of respondents
The mean value of preference = Total score of preferences of all respondents in a species

Number of respondents

The results were analyzed descriptively. The geographic distribution of the obtained
species were analyzed with reference to the data base Germplasm Resources Information
Network (GRIN Database). The level of threat of invasive actions are assessed by IUCN
(International Union for Conservation of Nature and Natural Resources) and CITES (The
Convention on International Trade in Endangered Species of Wild Fauna and Flora).

Results and discussion

A. Tourism object preference

The results showed that the perception of tourists for the attractiveness of the natural
attractions of the mountain Mahawu Tomohon was based on plant species diversity
(51.53%) followed by the crater (26.53%), caves (12.25%), arts and culture (6.63%). This
means that the tourists are interested in the variety of flora species in Mt. Mahawu.
Tourism products which serve as the object of interest or attraction tourist area can be seen
in Table 2.

Table 2. Object of Tourism as Products of Interest for Tourists

No. Object of Tourism Tourist Perception Percentage (%)
(People)
1. Plant Species 101 51,53
2. Crater 52 26,53
3. Cave 24 12,25
4. Arts and Culture 13 6,63
5. Fauna 6 3,06
6. Culinary - -
Total 196 100,00

Some countries have a tourism destinations such as Australia, Canada and Norway
more highlight the vegetation as a tourist attraction because it has a fantastic aesthetic value
which is different from the other places [18-21]. The other research results by Savitri and
Iskandar (2012), they are more emphasis on the type of bird as an attraction for tourists.
The others tourism attractive is butterflies diversity who used as a tourism product to
attraction tourists [35-37].

At the summit of Mt. Mahawu there is a steep crater used as an exciting attraction.
In the northern part of the peak of Mt. Mahawu, tourists can see the beauty of Manado bay
surrounded by some islands such as Bunaken, Mantehage, Nain and Siladen. Tourist also
can see the beauty of Mt. Klabat and Bitung city. In the western part, tourists can see Mt.
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Lokon with active crater. In the eastern part, tourists can see picturesque of Tomohon City
and some part area of Minahasa City, bay of Amurang and Mt. Soputan. The level of
difficulty for climbing Mt. Mahawu is relatively moderate, except for access to mountain
peak.

B. Tourism flagship species based on tourists perception

The data obtained in this research show that any tourists had a different perception of
each object especially for plants species in Mahawu mountain areas. Tourists gave perception or
judgment based on what they had experienced. Generally, tourists perception depends on the
psychological ability and the power to see, smell, hear and feel. Based on the results obtained,
the perception refers to what is present in the consciousness of thought, included sensory data,
illusion, vision, ideas, concepts and images or images that appear visually [38-40].

The attractions of plant species with the highest average value be found in species of
Nepenthes maxima Reinw.ex Nees (4.42) followed by Blechnum capense (L.) Schitd (4.17),
Pinus mercusii Jungh.& de Vriese(4.07), Lantana camara L. (4.04), Hedychium coronarium
Koenig and Phaius sp. with a value of 3.98 both. As a whole the average tourists ratings in the
plant species in Mahawu mountain areas is very impressive (Table 3).

Tourism flagship is an excellent product who can used as tourist attractions, the point of
interested and conservation value which can be promoted as a tourist destination [22-25]. Plant
species that serve as the tourism flagship ranked by tourists (local, domestic and foreign),
IUCN and CITES database are Nepenthes maxima Reinw. ex Nees followed by Blechnum
capense (L.) Schltdl, Pinus merkusii Jungh. & de Vriese, Phaius sp., Tabernaemontana
pandacaqui Poir, Macaranga minahassae Whitmore, Swietenia macrophylla King,
Bulbophyllum lobii Lindl., Euphorbia cotinifolia L. and Shefflera elliptica (Blume) Harms.

Nepenthes maxima Reinw. ex Nees is highly desirable species or impressive for
tourists because it has biological characteristic. Nepenthes maxima Reinw. ex Nees is
carnivorous plant. Morphology of this species is very unique and impressive. According to
the tourists perception, this species has an unique shape and colour of the sac. It is green
and red-spotted irregularly mottled. Surface of the sac looks such as fluffy feathers.
Classificated as carnivorous plant could be used as natural insect exterminator. That plant
have local name as “Kantong Semar” who is assumpted as an endangered species in
Appendix Il of CITES assessment. This species is found in almost all Mahawu mountain
peaks at an altitude 1,324 m above sea level. Native distribution is from Malesia region.

Species of Blechnum capense (L.) Schltdl gives the impression of beauty, seen as a
unique visual image on the colour of the leaves. There are green and red. The leaves are thick
and shaped like a sword. It is a potentially vulnerable species. In the IUCN assessment, this
plant classified on the vulnerable species. This plant have potentially as tourism flagship. They
are live at an altitude of 900 to 1,324 m above sea level in the Mahawu mountain areas. Native
distribution this plant is from Malesia region then developed in the southern part of Africa,
Malawi, Swaziland and Zimbabwe [7, 41- 42].

The other plant species who have potential tourism flagship in Mahawu mountain areas
is Pinus mercusii Jungh. & de Vriese, who categorized as the Pinaceae family provide
morphological beauty about form and colour of the leaves. Elongated spherical form, drooping
and green, stem by rough skin colored gray brown to dark brown, not buttressed, no flaking and
grooved wide and has a long fiber. In the IUCN assessment, this plant classified on the
vulnerable species. Native distribution is Malesia region, China and Indo-China. The wood on
this plant used as a raw material for making matches. This plant is due to the flammable nature
hance this plant must cautiously handled in the dry season. Generally, this plant was found in
mountain areas of Mahawu at an altitude of 700 — 1,300 m above sea level [7, 28, 43].
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Table 3. Identification of Plant as Tourism Flagship Based on Tourists Perceptions

No. Name of Plants Species Local Name 5[;?]2 Description
Nepenthes maxima Reinw.ex Carnivorous Plants. Native to Malesia Region. Endangered.
L Nees Kantong Semar 4.42 Non invasive species. Appendix Il CITES.
Paku pedang. Paku Form of the leaves unique. Attractive colours. Native to
2. Blechnum capense (L.) Schitdl pedang, “axt 4.17  Malesia Region.Non invasive species. Not endangered. [UCN-
Munding, Pakis kinca
Vulnerable.
. . Leaf shape is attractive and stem buttress. Native to Malesia
3. Pinus merkusiiJungh. & de Pinus, Tusam 4.07 Region. Non invasive species. Not endangered. IUCN-
Vriese
Vulnerable.
Form  of  the  flower is  unique. Attractive
4. Lantana camara L. Kembang telek, Saliara 4.04  colours.Ori.Dist.Northern America. Not endangered. Invasive
species.
5 Hedychium coronarium Gandasuli, Mandasuling 3.98 White flower color. The smell of flowers typical.Native to
* Koenig (Bali) ' Asia Region. Non Invasive species. Not endangered.
. Form of the flower is unique. Attractive colours. Native to
6. Phaius sp. Anggrek Tanah 3.98 Asia Region. Endangered. Non invasive species.
S . Attractive  flower  colour.The  smell  of  flowers
7. Michelia champaca L. Campaka Kuning 3.93 typical.Ori.Dist.Zimbabwe. Endangered. Non invasive species
. Unique stem and attractive. Native to Malesia Region. Non
8. Cyathea contaminans Copel  Paku pohon 3.92 invasive species. Not endangered.
Tabernaemontana pandacaqui Have flowers with attractive shapes and colour. Native to
9. Poir P q Jelutung Badak 3.89 Malesia Region. Non invasive species. IUCN-Vulnerable.Not
endangered.
. Leaf shape is attractive. Native to Malesia Region. Not
10. %ﬁ?ﬁ;ﬁ?ga minahassae Makaranga 3.87 endangered. Endemic plants. [IUCN-Vulnerable. Non invasive
species.
Bunga Lolipop, kancing Form of the flower is unique. Attractive colours.Native to
11. Centratherum punctatum Cz’1ss'lurah 3.85 Malesia Region. Not Endangered. Non invasive species.
Have shape and unique leaf colour. Native to Malesia Region.
12. Swietenia macrophylla King  Mahoni Berdaun Lebar 3.84 Endangered. IUCN-Vulnerable. Appendix Il CITES. Non
invasive species.
Attractive flowers. Form of the leaves unique. Native to
13. Bulbophyllum lobii Lindl. Anggrek hutan 3.78 Malesia Region. Endangered. Non invasive species. [UCN-
Vulnerable. Appendix Il CITES.
. Leaves color is beautiful. Typical stem shape. Ori.Dist.
14. Elmerillia celebica Dandy Z:/l?:'an' Cempaka hutan 3.78 Indonesia.Endemic Plants. Non invasive species. Not
endangered.
. - White flower colour. Fruits such as Strawberry. Ori.Dist.
15. Fragaria spp. Famili Rosaceae 3.18 Northern Afrika. Invasive species. Not endangered.
Have shape and attractive leaf colour. Ori.Dist. Northern
16. Euphorbia cotinifolia L. Herba Mala 3.77 America. Invasive species. Not endangered. IUCN-
Vulnerable.
- . Typical stem shape. Ori.Dist. Indonesia. Non invasive
17. Elmerillia ovalis Dandy Cempaka hutan kasar 3.75 species.Endemic plants. Not endangered.
Schefflera elliptica(Blume) Form of the leaves unique. Native to Asia Region. Non
18. Harms P Tanganan, Kayu Tulak 3.75 invasive species. Not endangered. Medicinal plants. IUCN-
Vulnerable.
Flower shape is attractive. White flower colour. The smell of
19. Polianthes tuberose L. Bunga sedap malam 3.73 flowers typical. Ori.Dist. Indonesia. Cultivated. Not
endangered. Non invasive species.
Litsea elongata Benth.& Leaf shape is unique and attractive. Native to Asia Region.
20. Hook.f. Medang 81 Not endangered. Non invasive species.
Leaf shape andstem shape is typical. Native to Tropical
21. Pandanus spp. Pandan Besar 3.69 Pasific Islands. Not endangered. Non invasive species.
22 Spathodea campanulata Pohon Huian 369 Flower shape is attractive. Attractive flower colour. Ori.Dist.
' Beauv. ! ’ Tropical Afrika. Not endangered. Invasive species.
Form of the flower is unique. Attractive colour. The smell of
23. Hemerocallis sp. Bunga Daylily 3.69 flowers typical. Native to Asia Region. Non invasive species.
Not endangered.
Hynoestess phyllostachya Leaves color is attractive. Beautiful leaf shape. Native to
24, Bz)alIBer phy 4 Polkadot 3.59 Malesiana Region. Tanaman konservasi.Non invasive species.
Not endangered.
. - . Attractive flower colour. Native to Australia and Southern
25. Acagia decurrens Willd. Bunga Akasia 3.58 Asia Region. Not endangered. Non invasive species.
Dipteris conjungata(Kaulf.) . Leaf shape is attractive. Native to Asia Region. Native to Asia
26. Reinw. Paku-pakuan 3.53 Region. Not endangered. Non invasive species.
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Another potential tourism flagship species is Phaius sp. This species has purple flowers
who gives the impression of beauty for tourists. Phaius sp. growing and life at an altitude of 800
— 1,200 m above sea level in the Mt. Mahawu. Comber explaining that orchids can be grown in
a many places such as garbage, land of humus, soil of marshes, sand of rocks, trees and other
plant roots [44]. Native distribution is Indonesia region, Australia and Papua New Guinea.

Tabernaemontana pandacaqui Poir also potentially plant has a tourism flagship in
Mahawu mountain. This plant classified on the family Apocynaceae giving the impression of
beauty, seen from the shape and colour of flowers. In the ITUCN assessment, this plant
categorized as a vulnerable species. The native region of distribution this plant is Malesia
region and then spread to Asia. Tabernaemontana pandacaqui Poir can flowering and fruiting
throughout the year. In Philippines, the peak of the flowering processing is from March to June
and fruiting from September to November. The peak of flowering in Papua New Guinea in
March and November to December and fruiting in January and September. The flowers have
little or no smell fragrant and usually open during the day. This species can live at an altitude of
900 to 1,324 m above sea level on the Mahawu mountain region.

Macaranga minahassae Whitmore is a kind of pioneer and could survived althought
primary forest damaged. It has an attractive leaf shape. This plant has the potentially as a tourism
flagship on Mahawu mountain areas. In the IJUCN assessment, this plant classified on vulnerable
species. Native distribution this plant is Malesia region and then expanded to the lowland Burma
and Thailand. This species had a genus of more than 300 different species. Macaranga species are
used as food plants by the larvae of some Lepidoptera species including Endoclita malabaricus.
This plants could life and grow up at an altitude of 700 to 1,324 m above sea level in the Mahawu
mountain areas.

Plants of Bulbophyllum lobii Lindl also have a potential tourism flagship. Tourists had
perception that it plant have beauty of morphology, seen from the shape of leaves and flowers.
This plant classified on Orchidaceae family. In the IUCN assessment, this plant have classified
as vulnerable species and potentially as a rare species in CITES Appendix Il. Native
distribution of this species is Malesia regions and spread widely in Asia-Tropical, Indo-China.
This plant grow up in Mahawu mountain areas at an altitude of 1,200 m above sea level. The
others plant who had potentially as a tourism flagship in Mahawu mountain is Euphorbia
cotinifolia. Tourists perception that it plant can categorized on species who give the impression
of beauty, seen from the shape and colour of the leaves. This plant classified as a vulnerable
species in the IUCN assessment. The original distribution is from the north and south America.
This plant is included as a pioneer in the Mahawu mountain areas.

Schefflera elliptica (Blume) Harms is one type of Araliaceae tribe which also has
potential flagship tourism in Mahawu area. Tourists perception that Schefflera elliptica (Blume)
Harms has an unique the shape of the leaves. The upper leaves surface is dark green, the bottom
is light green and in the top has a smooth texture and rough in the bottom. The leaves are
palmatus compound with an ellipse or obovate form. This plant usually used as medicinal plant.
In the list of the IUCN criteria, these plants are categorized as vulnerable and potentially not
invasive species. Native distribution of this species from region of Asia. In Mahawu mountain
this plant growing at an altitude of 900 to 1,324 m above sea level. These plants can life and
grow very well at an altitude 2,500 m above sea level.

This results show that the plants species in this research can be potentially as tourism
flagship who has conservation values. That can be promoted to foreigners, but it must supported
by society, governmental, tourism operators and tourists, [27, 36, 45].

http://www.ijcs.uaic.ro 721



R.R.BUTARBUTAR et al.

Fig. 2. Plants Species as Tourism Flagship in Mahawu: (a) Nepenthes maxima Reinw. ex Nees,
(b) Blechnum capense (L.) Schitdl, (c) Bulbophyllum lobii Lindl., (d) Phaius sp.,
(e) Euphorbia cotinifolia L., (f) Macaranga minahassae Whitmore, (g) Schefflera elliptica (Blume) Harms,
(h) Tabernaemontana pandacaqui Poir, (i) Pinus merkusii Jungh.& de Vriese
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C. Importance level of plant species based on tourists

This results show that, respondent had perception there is about 26 plants species which
are interesting and important for tourism development in Mt. Mahawu (Table 4). The most
interesting and important species is Nepenthes maxima Reinw.ex Nees (4.48) and then Pinus
merkusii Jungh. & de Vriese (4.02), Cyathea contaminans Copel. and Blechnum capense (L.)
Schitd (each species with value of 4.01), Lantana camara L. (3.99) and Hedychium coronarium
Koenig (3.98).

The level of importance plant species as tourism flagship was based on two perspectives
of tourists, namely plant beauty and environmental services. Usually, tourists (they have less
knowledge about plants and local animals) more interested in things that are seen visually. If
have no that species, it will decrease the attractiveness of Mt. Mahawu as tourism destination.
This is the same case with some previous research, that is tourists motives to visit some tourism
area was related to the desire observed of the plants and animals attractive [11, 13, 28, 40].
Students, teachers and researchers are usually more interested in plants with ecological role in
an ecosystem. These tourists category declared that if have no key species who contributed on
the tourism destination, it will bring negative impact of the mountain ecosystem [7, 24, 41].

Tourists who assumes that the plant as a flagship species very important (70.66%) and
quite important (25.11%). The results showed that existence of Nepenthes maxima Reinw. ex
Nees in area of Mt. Mahawu was very important for the tourists. Plant species as tourism
flagship in Mt. Mahawu make a major contribution in increasing the number of tourists,
regional income, to improve the welfare local communities and the development of sustainable
nature tourism [12-13].

Table 4. Importance Level of Plant Species Based on Tourists in Mahawu Mountain

No. Name of Plants Species Local Name 1\\,4;?:; Description
1. Nepenthes maxima Reinw. ex Nees ~ Kantong Semar 4.48  Pioner.Climax. Seedling.
. . . . Pioner. Stabilization. Climax. Seedling
2. Pinus merkusii Jungh. & de Vriese Pinus, Tusam 4.02 Saplings. Pole. Mature trees.
. Pioner. Stabilization. Climax. Seedling
3. Cyathea contaminans Copel. Paku pohon _ - 4.01 saplings. Pole. Mature trees.
4. Blechnum capense (L.) Schitdl all(kiﬁcsedang, Paku Munding, Pakis 4.01  Pioner. Stabilization. Climax. Seedling.
5. Lantana camara L. Kembang telek, Saliara 3.99 Invation. Saplings. Pole.
6. Hedychium coronarium Koenig Gandasuli, Mandasuling (Bali) 3.98  Pioner. Seedling.
7. Phajus sp. Anggrek Tanah 3.89  Pioner. Climax. Seedling.
- . . Pioner. Stabization. Climax. Seedling
8. Elmerillia celebica Dandy Wasian, Cempaka hutan alus 3.79 sapling. Pole. Mature trees.
9. Euphorbia conitifolia L. Herba Mala 3.77  Pioner. Seedling.
10. Hemerocallis sp. Bunga Daylily 3.76  Ecessis. Seedling.
11. Elmerillia ovalis Dandy Cempaka Hutan Kasar 3.76 Pioner. Climax. -Seedling. Saplings
Pole. Mature trees.
12. Bulbophyllum lobii Lindl. Anggrek Hutan 3.73  Pioner. Seedling.
13. Swietenia macrophylla King Mahoni Berdaun Lebar 3.71  Ecessis. Saplings. Pole.
14. Fragaria spp. Famili Rosaceae 3.69 Invation. Seedling. Saplings.
. Invation. Climax. Seedling. Saplings
15. Schefflera elliptica(Blume) Harms Tanganan, Kayu Tulak. 3.68 Pole. Mature trees.
16. Dipteris conjungata (Kaulf.) Reinw.  Sejenis Paku-Pakuan 3.67  Pioner. Climax. Seedling.
17. Hypoestes phyllostachya Baker Polkadot 3.67  Pioner. Seedling.
18. Polianthes tuberose L. Bunga Sedap Malam 3.66  Ecessis. Seedling.
19. Spathodea campanulata Beauv. Pohon Hujan 3.66  Invation. Climax. Mature trees.
20. Tabernaemontana pandacaqui Poir  Jelutung Badak 3.66  Pioner. Climax. Mature trees.
21. Michelia champaca L. Campaka Kuning 3.61 tF;g;er. Climax. Saplings. Pole. Mature
. . Pioner. Stabilization. Climax. Seedling
22. Macaranga minahassae Whitmore Makaranga 3.60 saplings. Pole. Mature trees.
23. Litsea elongata Benth.& Hook.f. Medang 3.59  Pioner. Saplings. Pole.
24. Centratherum punctatum Cass. Bunga Lolipop, kancing lurah 3.54  Pioner. Climax. Seedling.
25. Pandanus spp. Pandan Besar 3.50  Pioner. Climax. Pole.
26. Acacia decurrens Willd. Bunga Akasia 3.50 Invation. Pole. Mature trees.
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D. Problem of invasive species

There is significant exotic species found in Mt Mahawu. The most important exotic
species are Lantana camara L., Fragaria spp. and Euphorbia cotinifolia L. These species can
lead decrease of native plant species. The native distribution of Lantana camara L. and
Euphorbia cotinifolia L. have same area, that is Northern and Southern America, and native
distribution wild Fragaria spp. is Europe, East and Southeast Asia, North America (including
Mexico) [47,56]. These species growing in Mt. Mahawu at an altitude of 700 to 1,200 m above
sea level. These species has the potential as an exotic species who need attention by manager of
the tourism destination. The invasion of exotic species is currently the world's attention because
of its ability to degrade land [28, 46-48].

The exotic species occurs because of weak control by manager of the tourism
destination. Tourists who came to visit the tourism destination, often bring food such seeds,
bulbs and the others, than it can spread and grow uncontrolled, and finally it make negative
impact in the development of tourism destination. The uncontrolled spread of the exotic species
can bring unstability of ecosystems. The existence of exotic species in the area of tourism
destination will make serious problems if this species spread widely and uncontrolled [49-52].
Some of tourism destination in Indonesia receive special attention because of the occurrence of
exotic species. In Baluran National Park, Acacia nilotica that dominate the grassland
vegetation, Alas Purwo National Park in Banyuwangi with Cassia tora and Euphatorium
inulifolium species have impact of Banteng population; Bali Barat National Park with grass
Desmostachys bipinnata become the significant exotic species [53-55].

Conclusions

Plants species in Mt. Mahawu can be managed as a potential flagship species. The
potential flagship species was Nepenthes maxima Reinw, ex Nees, Blechnum capense (L.)
Schltdl., Pinus merkusii Jungh.& de Vriese, Phaius sp., Tabernaemontana pandacaqui Poir,
Macaranga minahassae Whitmore, Swietenia macrophylla King, Bulbophyllum lobii Lindl,
Euphorbia cotinifolia L. and Shefflera elliptica (Blume) Harms.
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