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Abstract. Rahmawaty, Samosir JB, Batubara R, Rauf A. 2019. Diversity and distribution of medicinal plants in the Universitas
Sumatera Utara Arboretum of Deli Serdang, North Sumatra, Indonesia. Biodiversitas 20: 1457-1465. The plants found in Universitas
Sumatera Utara (USU) Arboretum has the potential to be utilized by the local community to meet their food and medicinal needs. The
objectives of this study were to calculate the species diversity, to find out the various parts of plants utilized for medicinal purposes and
to map the distribution of medicinal plants in the arboretum. Survey and interview methods were used to collect data. The species
diversity was determined using Shannon-Wiener index. Geographic Information System (GIS) was used to map the distribution of
medicinal plants. The results showed that there were 17 species of medicinal herbs, 21 species of trees and 12 species of poles in the
arboretum. The diversity was classified as moderate based on the calculated value. The most predominant part of plants utilized for
medicinal purposes were leaves. The distribution of medicinal plants was mostly clustered and uneven. The condition indicates still
there is scope for additional planting of medicinal species to increase the diversity of species, especially in the western and the northern

part of the arboretum.
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INTRODUCTION

Indonesia has mega-diversity of natural resources. One
of the most important biodiversity is of medicinal plants.
Medical experts known as physicians make medicinal
preparations from herbal raw materials collected from the
forest. Traditional medicines and pharmaceuticals derived
from forests currently play an important role in global
health care. Musinguzi et al. (2017) reported that medicinal
and aromatic plants represent the largest number of plants
collected from natural forests. There are several medicinal
herbs that have been known to the people of Indonesia
since very long, more than even hundreds of years.
According to Nugroho (2010), it is estimated that
Indonesia's forests are the repository of as many as 30,000
types of potential medicinal plants, of which 940 species
have already been declared as medicinal and around 78%
of these species are obtained still through direct extraction
from the forest.

According to Zuhud et al. (1994) and Zuhud and
Hikmat (2009), the medicinal plants are classified into 3
categories, namely traditional medicinal plants, modern
medicinal plants, and potential medicinal plants.
Traditional medicinal plants are known already or believed
to have medicinal properties and have been used as raw
materials for traditional medicines. Modern medicinal
plants are medicinal plants that have been scientifically
proven to contain bioactive compounds/ingredients that
have medicinal properties and their use can be medically
accountable. Potential medicinal plants are suspected to be

containing bioactive compounds/ingredients that are
medicinally efficacious but have not yet proven to be used
as ingredients of traditional medicine (Zuhud and Hikmat
2009).

Medicinal plants can be found in several places,
including community lands, either planted or grown wild.
According to Mashayekhan et al. (2016), wild plants are
vitally important in supporting livelihoods for millions of
people around the world. Current World trade volume of
medicinal plants is more than 43 billion dollars and in
2050, has been predicted to reach to 5 trillion dollars. Many
studies also have been reported about medicinal plants
growing in different places. For instance, Chowdhury et al.
(2009) conducted research on use of plants in the
healthcare system of rural areas of southeastern
Bangladesh. Singh et al. (2009) have studied diversity,
indigenous uses and conservation prioritization of
medicinal plants in Lahaul valley, India. Zuhud (2009) has
studied the potential of Indonesian tropical forests as a
support for natural medicines for protecting national health.
Lense (2012) has studied wild plants as traditional
medicines in Manokwari, West Papua, Indonesia. Silalahi
et al. (2015) have reported the local knowledge of
medicinal plants and diversity of medicinal plants in the
Kabanjahe traditional market, North Sumatra, Indonesia.
Deb et al. (2016) conducted research about ethnomedicinal
plants used for herbal medication of jaundice by the
indigenous community of Tripura, India. Noorul et al.
(2016) have studied health benefits and pharmacology of
Persea americana Mill. Musinguzi et al. (2017) studied the
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medicinal plants used in and around Kalinzu central forest
reserve, Western Uganda. Zarta et al. (2018) work are on
identification and evaluation of bioactivity in forest plants
used for medicinal purposes by the Kutai community of
East Kalimantan, Indonesia. Pandiangan et al. (2019) have
studied diversity of medicinal plants and their uses by the
Sanger Tribe of Sangihe Islands, North Sulawesi,
Indonesia. Purba et al. (2016) reported the ethnomedicinal
plants of the Batak Karo Peoples of Merdeka Subdistrict,
North Sumatra, Indonesia.

Geographic Information System (GIS) technology is
very helpful in research, including research related to
medicinal plants and is the most popular tool used for
studying the vegetation cover of a particular area. Several
research studies have proved that GIS can be an impressive
instrument for cataloging vegetation data obtained from
ground surveys into mapping and analysis. For instance,
Piri et al. (2019) have used GIS to assess the suitable areas
for medicinal species of Astragalus. Shojaeic et al. (2018)
conducted research on locating Astragalus hypsogeton
Bunge using GIS. Biswas et al. (2017) have used GIS for
identification and mapping of medicinal plants in India.
Fathizad et al. (2017) have used GIS for exploring canola
planting area in Meymeh-Zarinabad of Iran. Mashayekhan
et al. (2016) have used GIS for mapping of medicinal
plants in Iran. Al-Bakri (2011) has used GIS for analysis of
spatial distribution of medicinal and herbaceous plants in
arid and semi-arid zones in the North-West of Jordan.

One place that has the potential to find medicinal plants
is Universitas Sumatera Utara (USU) Arboretum, located in
Pancur Batu Sub District, Deli Serdang District, North
Sumatra Province, Indonesia. There is no systematic
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documentation of species diversity, medicinal uses, parts
used, distribution of plants, etc. about the medicinal plants
of this location because such studies have not been
conducted so far. Therefore, this study was undertaken with
the objectives of documenting the distribution, species
diversity index and useful parts of the medicinal plants of
USU Arboretum.

MATERIALS AND METHODS

Study area

This research was conducted in USU Arboretum,
Pancur Batu Sub District, Deli Serdang District, North
Sumatra Province, Indonesia (Figure 1). The USU
Arboretum has an area of 55 ha. Geographically, it is
located between 98° 39 12.90” to 99° 10° 2.83” east
longitude and 3° 32” 7.00” to 3° 34” 8.06” north latitude. It
is bordered by the Bekala River in the south and east and
areas for other use (for campus facilities) in the west and
north. The topography of the USU Arboretum was flat
(slope was 0-8%). The altitude was 120 meters above sea
level. The soil type was dominated by Ultisol. In the
beginning, the USU Arboretum construction was carried
out in collaboration between USU and the Wampu Sei Ular
Watershed Management Office, Ministry of Forestry,
Republic of Indonesia. The USU Arboretum was built
based on land rehabilitation by implementing an
agroforestry system, where the trees planted were
combined with corn and cassava to be used by the
community around the USU Arboretum.
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Figure 1. Map of research location in Universitas Sumatera Utara (USU) Arboretum, Pancur Batu Sub District, Deli Serdang District,

North Sumatra Province, Indonesia
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Data collection

The survey method was used by making plots in the
field. A global positioning system (GPS) was used to
record the coordinate points of medicinal plants and a
geographic information system (GIS) was used to map the
distribution of the medicinal plants. Interview method was
used to collect data regarding local names and the parts of
herbs utilized for medicinal purposes. The two key
informants were interviewed. They were male, comes from
Karo Tribe, and work as traditional medicine experts and
alternative medicine experts.

The total number of plot was 174. The size of each
plot was 20 x 20 m?, 10 x 10 m?, 5 x 5 m?, and 2 X 2 m?,
each for tree, pole, sapling, and seedling respectively. Tree
is plant that has roots, stems, and canopy with a diameter of
more than 20 cm. Pole is a young tree with a diameter of 10
cm to 19 cm. Sapling is regeneration with a height of more
than 1.5 m up to a diameter of less than 10 cm. Seedling is
regeneration from sprouts to a height of less than 1.5 m.

Data analysis

Knowledge and experience of local community were
used to identify local names and the parts of herbs utilized
for medicinal purposes, in the field. The same method has
been used earlier by Silalahi et al. (2015) and Pandiangan
et al. (2019). The plants were scientifically identified with
the help of herbaria, photographs, and relevant botanical
literature, such as Balai Pustaka (1980), Hutapea et al.
(1994) and Dalimartha (2008).

The composition of stands was determined by the
important value index (I\VI). The IVI for tree consisted of
the sum of the relative frequency (RF), the relative density
(RDe) and the relative dominance (RDo). The composition
of medicinal plants was also determined by the important
value index (IVI). The IVI consisted of the sum of the
relative frequency and the relative density. The mastery
level of each species in the community was indicated by
the VI (Misra 1968; Sharma 2003). The diversity of
species was calculated using the Shannon-Wiener diversity
index (Shannon and Wiener 1963; Kent and Paddy 1992),
as shown below:

H = - (pi) Ln (pi)

Where:
H '= species diversity index
pi=ni/N

ni = i-type important value
N = Number of important values of all types

and the criteria used for are:

H '<1, diversity is relatively low
H *1-3, diversity is classified as medium
H '> 3, diversity is high

The distribution of medicinal plants was analyzed with
the GIS by overlaying the GPS data and village map. The
same method has been used by Rahmawaty et al. (2011),
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Albakri et al. (2011), Rahmawaty et al (2015), Hamidy et
al. (2016), Rahmawaty et al. (2017a), Rahmawaty et al.
(2017b), Aliabad et al. (2018), Rahmawaty et al. (2018),
Shojaeic et al. (2018) and Piri et al. (2019).

RESULTS AND DISCUSSION

Diversity of medicinal plants

Species diversity, numbers of trees of each species,
important value index and species diversity index related to
medicinal plants of USU Arboretum, Pancur Batu Sub
District, Deli Serdang District, North Sumatra Province is
presented in Table 1.

As shown in Table 1, Swietenia mahagoni (L.) Jacq.
has the highest IVI (33.89 %), followed by Alstonia
scholaris (L.) R.Br. (29.32 %) and Anthocephalus cadamba
Miqg. (25.68%). The diversity index for the study site was
2.56 which can be considered as moderate. Some of these
trees are shown in Figure 2. along with their GPS
coordinates.

List of species falling in the pole category and their
important value index (IVI1) is presented in Table 2. In pole
category also, Swietenia mahagoni (L.) Jacg. has the
highest IVI (51.30 %), followed by Lansium domesticum
Corr. (47.36 %) and Nephelium lappaceum Linn. (36.17 %)
(Table 2). The value of the diversity index for the study site
was 2.08 (classified as moderate). 17 species of medicinal
herbs were found in USU Arboretum with a total of 1934
individuals. Solanum torvum Swartz. was the dominant
species with 324 individuals in this area (Table 3). The
diversity index for the study sites was 2.52 (classified as
moderate). Species of medicinal plants in herb category,
their numbers, and important value index is presented in
Table 3 and some of these herbs are shown in Figure 3.

In herb category (Table 3), Melastoma candidum D.
Don. has the highest VI (35.76%), followed by Clidemia
hirta D. Don. (24.74%) and Crassocephalum crepidioides
(Benth.) S.Moore. (22.14%). Solanum torvum Swartz. has
the largest number of individuals in the study area because
they grow wild and produce seeds in plenty. The value of
the diversity index for the study sites was 2.52 (classified
as moderate). This means that environmental conditions
were relatively stable (Rahmawaty et al. 2017), meaning
that the ecology of understorey vegetation was in a
relatively stable condition (Hadi et al. 2016).

Parts of plants utilized for medicinal

The communities living around USU Arboretum have
been using plants as medicine for a long time. This
knowledge was transmitted from generation to generation.
They use various parts of the plants, namely roots, stems,
fruits, flowers, leaves, and rhizomes, as medicinal.
Proportion of various medicinally useful parts of herbs,
poles, and tree of USU Arboretum is shown in Figures 4
and 5.
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Table 1. Species diversity, numbers of trees, important value index and species diversity index of medicinal plants of USU Arboretum,
Deli Serdang District, North Sumatra, Indonesia

Local name . Botanical Number of H*
of species Botanical name families name trees Rde RF Rdo  1VI (%)
Sentul Sandoricum koetjape Merr. Meliaceae 21 395 39 569 13.60 0.11
Melinjo Gnetum gnemon Linn. Gnetaceae 64 724 727 334 17.85 0.22
Saga Adenanthera pavonina (L.) Leguminosae 27 789 793 467 20.49 0.13
Nangka Artocarpus heterophyllus Lam. Moraceae 1 066 0.66 2.67 3.99 0.01
Matoa Pometia pinnata J. R. Forst. & G. Forst.  Sapindaceae 15 526 528 3.09 13.63 0.09
Mindi Melia azadirach L. Meliaceae 36 724 7.27 399 18.50 0.16
Suren Toona sinensis (Juss.) M.Roem Meliaceae 10 197 198 535 930 0.06
Jati Tectona grandis Linn.F. Verbanaceae 33 461 462 650 15.73 0.15
Asam gelugur ~ Garcinia atroviridis Griff. ex T. Anders  Clusiaceae 13 329 330 286 945 0.08
Kemiri Aleurites moluccana (L.) Willd Euphorbiaceae 6 132 132 518 782 0.04
Pulai Alstonia scholaris (L.) R.Br. Apocynaceae 89 855 859 1218 29.32 0.27
Mahoni Swietenia mahagoni (L.) Jacq. Meliaceae 146 1447 1453 4.88  33.89 0.33
Melina Gmelina arborea Roxb. Verbanaceae 42 329 330 829 1488 0.17
Ketapang Terminalia catappa L. Combretaceae 42 461 462 371 129 0.17
Rambutan Nephelium lappaceum L. Sapindaceae 28 461 462 255 11.78 0.13
Durian Durio ziberthinus Murr. Bombacaceae 31 592 595 513 17.00 0.14
Jabon Anthocephalus cadamba Mig. Rubiaceae 51 987 991 590 25.68 0.20
Kayu manis Cinnamomum verum J.Presl. Lauraceae 9 329 330 295 954 0.06
Alpukat Persea americana Mill. Lauraceae 1 066 0.66 2.67 3.99 0.01
Duku Lansium domesticum Corr. Meliaceae 1 066 0.66 219 3.50 0.01
Sukun Artocarpus communis Forst. Moraceae 1 066 066 6.07 7.39 0.01
Total 667 100 100 100 300 2.56

Note: Rde=relative density, RF= relative frequency, Rdo=relative dominance, IVl = important value index, H '= species diversity index

Table 2. Species in pole category, their numbers and important value index.

Local name - Botanical Number H'
of species Botanical name families name  of poles Rde RF Rdo 1VI (%)
Mahoni Swietenia mahagoni (L.) Jacq. Meliaceae 14 2121 1845 11.63 51.30 0.33
Melinjo Gnetum gnemon Linn. Gnetaceae 3 4,55 7.91 944  21.89 0.14
Saga Adenanthera pavonina (L.) Leguminosae 2 3.03 5.27 7.16 15.46 0.11
Jati Tectona grandis Linn.F. Verbanaceae 1 1.52 2.64 14.93 19.08 0.06
Jabon Anthocephalus cadamba Mig. Rubiaceae 2 3.03 5.27 10.36  18.66 0.11
Asam gelugur  Garcinia atroviridis Griff. ex T. Anders Clusiaceae 4 6.06 7.91 1044 24.41 0.17
Matoa Pometia pinnata J. R. Forst. & G. Forst. Sapindaceae 1 1.52 2.64 7.31 11.46 0.06
Duku Lansium domesticum Corr. Meliaceae 18 27.27 1845 163 47.36 0.35
Rambutan Nephelium lappaceum Linn. Sapindaceae 9 13.64 1318 9.36 36.17 0.27
Mindi Melia azadirach L. Meliaceae 5 7.58 7.91 3.92 19.40 0.20
Pulai Alstonia scholaris (L.) R.Br. Apocynaceae 3 1.52 2.64 5.62 9.77 0.06
Ketapang Terminalia catappa L. Combretaceae 6 9.09 7.91 8.21 25.21 0.22
Total 68 100 100 100 300 2.08
| =

Note : Rde=relative density, RF= relative frequency, Rdo=relative dominance, IV

Table 3. List of medicinal species in the herbs category, their numbers and important value index

important value index, H '= species diversity index

Number of

Locgrl);?gge of Botanical name Botanlr(]:::ggmllles m;?allﬂtgal Rde RF (I(}/{) I) H'
Ikausabi Crassocephalum crepidioides (Benth.) S.Moore. Asteraceae 240 1241 973 2214 0.26
Rimbang Solanum torvum Swartz. Solanaceae 324 16.75 19.01 35.76 0.30
Sambiloto Andrographis paniculata (Burm. fil.) Nees.  Acanthaceae 66 341 3.09 651 0.12
Meniran Phyllanthus urinaria L. Phyllanthaceae 15 0.78 0.88 1.66 0.04
Senduduk Melastoma candidum D. Don. Melastomataceae 12 062 133 19 0.03
Tempuyung Sonchus arvensis L. Asteraceae 95 491 398 8.89 0.15
Senduduk bulu Clidemia hirta (L.) D. Don. Melastomataceae 239 12.36 12.38 24.74 0.26
Putri malu Mimosa pudica L. Fabaceae 179 926 796 17.21 0.22
Duhuut belulang Eleusine indica (L.) Gaertn. Poaceae 31 160 177 3.37 0.07
Alang alang Imperata cylindrical (L.) Raeusch. Poaceae 103 533 398 9.30 0.16
Nanangkaan Euphorbia hirta L. Euphorbiaceae 157 812 7.07 15.19 0.20
Paet paet Tithonia diversifolia Asteraceae 84 434 398 832 0.14
Pegagan Centella asiatica (Hemsl.) A. Gray. Apiaceae 23 119 265 384 0.05
Oma Cyperus rotundus L. Cyperaceae 119 6.15 531 11.46 0.17
Pungpulutan Uruna lobata L. Malvaceae 150 7.76 8.84 16.60 0.20
Keji beling Plantago lagopus L. Plantaginaceae 85 440 6.19 10.58 0.14
Keladi Caladium sp. Araceae 12 062 177 239 0.03
Total 1934 100 100 200 2.52

Note : Rde=relative density, RF= relative frequency, IVI = important value index, H '= species diversity index
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Figure 2. Some of the trees found at the USU Arboretum and their coordinate point: A. Swietenia mahagoni (L.) Jacq., B. Alstonia
scholaris (L.) R.Br., C. Anthocephalus cadamba Mig., D. Lansium domesticum Corr.
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Figure 3. Medicinal herbs at the USU Arboretum, Deli Serdang District, North Sumatra, Indonesia, and their coordinate points: A.
Solanum torvum Swartz., B. Uruna lobata L., C. Crassocephalum crepidioides (Benth.) S.Moore., D. Clidemia hirta (L.) D. Don.
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Figure 4. Percentage of medicinally useful parts of herbs of USU  Figure 5. Percentage of medicinally useful parts of trees/poles of
Arboretum, Deli Serdang District, North Sumatra, Indonesia USU Arboretum, Deli Serdang District, North Sumatra, Indonesia
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Leaves were the most widely used plant part for
medicinal purpose in herbs, poles, and trees (Figures 4 and
5). The community predominantly utilized leaves because
there is a belief that certain plant leaves are having cooling
property and, therefore, they can be used to treat fever and
lower the patient's body temperature (Kala 2006, Zuhud
and Hikmat 2009, Pandiangan et al. 2019). Some other
tribes of Indonesia, such as the Simalungun Batak Tribe
(Silalahi et al. 2015), the Karo Tribe (Purba et al. 2016),
and the Sanger Tribe (Pandiangan et al. 2019), also utilize
leaves as the predominant part for medicinal purpose,.
Silalahi et al. (2015) reported that the Simalungun Ethnic
group used coarse-textured plant leaves to treat kidney
disorders. The Sanger Tribe utilized leaves Orthosiphon
spicatus and S. crispus to treat kidney disorders
(Pandiangan et al. 2019).

Trees and poles found at the Arboretum USU and
always used by the community as medicinal plants are
Swietenia mahagoni (L.) Jacq., Alstonia scholaris (L.)
R.Br., Lansium domesticum Corr., Anthocephalus cadamba
Miq., Persea americana Mill., Garcinia atroviridis Griff.
ex T. Anders., Terminalia catappa L. and Pometia pinnata
. R. Forst. & G. Forst. These plants were usually cultivated
and commonly found in North Sumatra. Swietenia
mahagoni (L.) Jacq. was used to reduce high blood
pressure. Locals believe that drinking of water boiled with
the seeds of Swietenia mahagoni (L.) Jacq. can reduce
blood pressure. According to Nagalakshmi et al. (2001),
the decoction of the bark of Swietenia mahagoni (L.) Jacq.
is extensively used as febrifuge, which could be associated
with its use as an antimalarial drug. Furthermore, Swietenia
mahagoni (L.) Jacq. seeds have been employed in folk
medicine for the treatment of hypertension, diabetes, and
malaria. The seeds have also been reported to have
therapeutic value in the treatment of cancer, amoebiasis,
coughs, chest pains and intestinal parasitism (Sahgal et al.
2009).

Alstonia scholaris (L.) R.Br. leaves were used by local
community for the treatment of fever and headache.
Studies of Dalimantha (2008) and Pandiangan et al. (2019)
have shown that, besides for the treatment of fever and
headache, Alstonia scholaris (L.) R.Br. is also effective in
the treatment of digestive disorders and malaria.

Use of Lansium domesticum Corr. by the local
community was limited to consumption of the fruit.
According to Dalimantha (2008) and Pandiangan et al.
(2019), Lansium domesticum Corr. has anti-oxidants that
may be useful in cancer treatment. Fruits are high in
vitamin C which functions to maintain healthy gums and
mouth.

Extract of Anthocephalus cadamba Mig. leaves were
used by local community as a mouthwash. According to
Duke (2010), various parts of this plant have traditionally
been used as an antidiuretic, in the treatment of fever,
anemia, and tumor, and for the improvement of semen
quality. This plant was traditionally used in the form of a
paste by a tribe in Western Ghats for treating skin diseases
(Mishra and Siddique 2011). The bark extract has also been
reported to be traditionally used as a hypoglycemic agent in
Bangladesh (Ghani 2003).
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The local communities use Garcinia atroviridis Griff.
ex T. Anders. for hypertension. According to a previous
study by Hamidon et al. (2017), G. atroviridis was also
used as a traditional remedy for post-partum treatment. In
addition, the leaves were used to treat high blood pressure
and slimming.

Extract Solanum torvum Swartz. was used by the local
community as a treatment for skin diseases. According to
Jaiswal (2012) Solanum torvum Swartz. was found in
tropical Africa, Asia, and South America. In several
countries, Solanum torvum Swartz. was widely used as a
vegetable and food ingredient. It has a wide spectrum of
pharmacological activities, such as antimicrobial and
antifungal (Balachandran et al. 2012), anti-inflammatory
(Lee et al. 2013), antioxidant (Ramamurthy et al. 2012),
antihelmintic (Kamaraj et al. 2011), antidiabetic (Gandhi et
al. 2011a; Gandhi et al. 2011b) and nephroprotective
activities (Mohan et al. 2010).

Urena lobata L. was used by local community as
traditional medicine for treating rheumatism, to treat
intestinal complaints, inflammation of the intestine,
bladder, abdominal pain, diarrhea and dysentery (Babu et
al. 2016). Furthermore, Babu et al. (2016) mentioned that,
in India, extracts of leaves and roots are used in herbal
medicine to treat such diverse ailments as colic, malaria,
gonorrhea, toothache, fever, wounds, and rheumatism.

Leaves of Crassocephalum crepidioides (Benth.)
S.Moore. were used by local community as medicine for
boils. According to Musa et al. (2011), the plant was
known to contain a large number of phytochemical
compounds, namely tannin,  dihydroisocoumarins,
pyrrolizidine alkaloids, and monoterpenes. In Southern
Nigeria, this plant was used for treatment of indigestion, in
Congo for treatment of stomach upset, and in Uganda for
treatment of fresh wounds. The decoction of the leaf was
used in Nigeria for the treatment of headache. In Tanzania,
a mixture of the leaf sap of Crassocephalum crepidioides
and Cymbopogon giganteus was used orally and externally
for the treatment of epilepsy. In Tanzania, the dried leaf
powder was applied as a snuff to stop nose bleeding and it
is also smoked to cure sleeping sickness. Tannins found in
the roots of the plant was used to treat swollen lips.

Clidemia hirta (L.) D. Don. was used by local
community as a wound healer. According to Dalimartha
(2008), it has active substances, namely flavonoids,
steroids, saponins, and tannins and therefore can be used as
a wound healer.

According to Zein (2005), in the past, medicinal plants
played an important role, due to the non-availability of
modern health facilities, especially in remote areas.
Medicinal plants are still widely used by people in
traditional medicinal practices and are playing a very
important role in the area of global health management.
Abdiyani (2008) stated that the treatment using traditional
herbs has advantages in general and is considered safer
than the use of modern medicine because traditional
medicine has relatively fewer side effects than modern
medicine. Based on WHO, IUCN and WWF records, more
than 20,000 species of medicinal plants were used by 80%
of the population worldwide. Research reports and
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literature indicate that not less than 2039 species of
medicinal plants originate from Indonesian forests (Zuhud
2009).

Distribution of medicinal plants

Distribution maps for the medicinal trees, poles, and
herbs in the arboretum is shown in Figures 6 and 7. These
maps indicate the geographical location of medicinal plants
in USU Arboretum. Trees were planted almost at the same
time. Hence, the distribution of medicinal plants in USU
Arboretum is mostly clustered and uneven. According to
Kala (2006), plant species were rarely uniformly
distributed. The distribution of medicinal plants varies in
each location as shown by Al-Bakri (2011), Vidyarthi et al.
(2013), Mashayekhan (2016) and Biswas (2017). Several
seedlings were obtained from the Wampu Sei Ular
Watershed Management Office. The opening of the road in
the arboretum caused some of the trees in the arboretum to
be lost/cut down (Figure 1). Medicinal herbs that were
found in USU Arboretum grow wild, as reported earlier by
Mashayekhan (2016).
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The information from the maps clarifies the current
situation of medicinal species distribution in USU
Arboretum. The maps of species distribution are helpful to
conservation. The map indicates that additional medicinal
trees can be planted in the western and the northern part of
USU Arboretum. For tree planting and cultivation activities
at the USU Arboretum, promoting the role and
participation of stakeholders, especially the local
community is important. According to Rahmawaty et al.
(2011), participatory  management by involving
stakeholders can be effective. The communities and other
stakeholders will also maintain and preserve the USU
Arboretum if they are involved. Thus, the USU Arboretum
can be preserved sustainably.

In conclusion, the diversity of vegetation condition was
moderate. The most dominant part of plant utilized for
medicinal were leaves. The use of medicinal plants at the
USU Arboretum by local community still limited to
personal medical needs. Planting tree species in USU
Arboretum is still needed especially in the western part and
the northern part.
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