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Abstract Setting priority species for conservation

planning in a large and biodiverse country such as

Indonesia is crucial. At least 80% of the medicinal

plant species in South East Asia can be found in

Indonesia, whether they are native or introduced.

However, their conservation is currently ineffective

due to limited human and financial resources. By

examining factors such as species’ occurrence status,

rarity and part of the plant harvested, the various

Indonesian medicinal plant species can be prioritised

for conservation planning. In this study, various

threatened plant species have been included in the

priority list as well as those listed in related legislation.

Some 233 species within 161 genera and 71 families

are recommended for prioritisation. An inventory of

these priority species was produced presenting com-

piled data including vernacular names, plant habit,

harvested plant part, uses, distribution, whether it is

conserved ex situ, and their DNA barcoding. Signif-

icantly 41.20% of priority species have no information

on their current conservation status in either in situ or

ex situ national or international genebanks.

Keywords Prioritisation � Priority � Conservation �
Medicinal plants � Indonesia

Introduction

For centuries, the diversity and wealth of Indonesian

medicinal plants have been recognised worldwide.

This was first noted by the French botanist Bontius

(1658) in the list of Java medicinal plants compilation

(de Padua et al. 1999) and the Portuguese botanist

Georgius Everhardus Rumphius (1627–1702) in his

work entitled Het Amboinsche kruidboek (Herbarium

Amboinense) (Rumphius, 1741–1755; Veldkamp

2011). Medicinal plants are still widely used in

Indonesian traditional medicine (Jamu), a tradition

that is similar to Ayurveda in India and Traditional

Chinese Medicine (TCM) in China (WHO 2009).

These traditional Indonesian remedies remain widely

used today, in urban as well as rural areas and among

all social classes. About two-fifths of the national

population use traditional medicine, and most tradi-

tional healers in Indonesia use Indonesian indigenous

medicine (WHO 2009).

As a country rich in medicinal plants, it is difficult

to quantify the exact number of plants in Indonesia,

but it is estimated that 2,000 (Erdelen et al. 1999;

WHO 2009) to 7,500 medicinal plants (Hamid and

Sitepu 1990) are regularly used out of a total of around
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30,000–40,000 plant species within the country

(Ministry of National Development Planning 2016).

There are high levels of endemicity and expected

medicinal plant uniqueness in Indonesia is estimated

to be at about 40%–50% of the total flora of each

island, except Sumatera which has only 23% (Ministry

of National Development Planning 2016).

Medicinal plants are valuable species not only for

personal health care (de Padua et al. 1999) but also for

their economic value as they are traded by local

communities (Hawkins 2007). Indonesia’s medicinal

plants’ economic value equates to as much as US$14.6

billion annually (Ministry of Environment The Repub-

lic of Indonesia 2013). Globally, the trade of medicinal

plants in 2005 was more than US$3 billion (Jenkins

et al. 2018) and this is estimated to grow to be worth

US$5 trillion by 2050 (WHO 2009).

Indonesia is a vast country, with a land area of

1,919,440km2 spread over thousands of islands (Min-

istry of Environment and Forestry of Indonesia 2014).

Conservation of Indonesian species is thus challenging

and costly. Human population growth, land conver-

sion, deforestation and climate change all contribute to

medicinal plant loss, as well as overharvesting for

medicinal trade (Voek 2004; Hawkins 2007; Ma

et al. 2010). Hamilton (2004) argues that the loss of

local knowledge regarding medicinal plants and their

use is a global concern.

The economic value of medicinal plants in Indone-

sia, coupled with other threats and a lack of resources

for their conservation, makes it urgent that active

conservation programmes are put in place. An obvious

initial step would be for some form of prioritisation of

species and an assessment of the criteria which might

be used. This has not been previously attempted in

Indonesia, however a number of studies have been

conducted elsewhere. Dhar et al. (2000) did undertake

such an exercise in the Indian Himalayas prioritising

consumers (using medicinal plants) and biologists

(concerned about their conservation). The outcome

was to prioritise conservation for species that are

harvested in a destructive manner, that have restricted

distribution and for which there are limited propaga-

tion techniques. van Andel et al. (2015) prioritised the

medicinal plants in West Africa based on commercial

demand, whether they are wild-harvested, and their

occurrence in undisturbed vegetation types. Dery et al.

(1999) conducted prioritisation in the Shinyanga

Region of Tanzania involving local people with the

necessary knowledge and scored their appraisal. Allen

et al. (2014) prioritised European medicinal plants by

selecting only native species.

Producing checklists that consist of the name of the

species, the author details, inventories and additional

information is essential to formulating the conserva-

tion strategies (Magos Brehm et al. 2017) and these

form the groundwork for further action. Establishing

priorities for conservation can be based on current

conservation status, the threat of genetic conservation,

and legislation (Maxted et al. 1997). Inventory is also

needed to describe a country’s species richness: an

essential tool in conservation management (Magos

Brehm et al. 2008). Considering these arguments, the

economic value of medicinal plants in Indonesia and

the need to prioritise conservation efforts, this project

aims to analyse available data concerning Indonesian

medicinal plants for active in situ and ex situ

conservation and to provide a priority list of species.

Methods

The checklist of medicinal plants of Indonesia was

compiled in Excel from relevant literature. The

literature used was as follow:

1. Plant Resources of South-East Asia (PROSEA)

book series, specifically: Medicinal and Poisonous

Plants 1 (de Padua et al. 1999), Medicinal and

Poisonous Plants 2 (van Valkenburg and Bun-

yapraphatsara 2002), Medicinal and Poisonous

Plants 3 (Lemmens and Bunyapraphatsara 2003),

and Spices (de Guzman and Siemonsma 1999).

Only species distributed in Indonesia were

selected. Poisonous plants were included but in

lower number and only if they had a medicinal

function (de Padua et al. 1999). Spice plant species

were included as well because traditional people

use them in medication (de Guzman and Siemon-

sma 1999).

2. Indonesian Medicinal Plant Indexes (Eisai 1986;

1995).

3. Atlas of Indonesian Medicinal Plants series 1–6

(Dalimartha 1999, 2000, 2003, 2006, 2008, 2009).

Ganoderma lucidum (Curtis) P.Karst. (Ganoder-

mataceae) was excluded from the list as it is fungi.
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4. The Useful Plants of Indonesia (Heyne 1987).

Only species with records of medicinal use was

selected.

5. Rare Indonesian Medicinal Plants stated in IBSAP

(Indonesia Biodiversity Strategy and Action

Plan) based on Rifai et al. (1992) and

Zuhud et al. (2001) (The National Development

Planning Agency 2003). Usnea misaminensis

(Vain.) Motyka, the Parmeliaceae family, was

excluded as it belongs to the fungi kingdom rather

than the plant kingdom.

The taxonomic names were checked against the

online taxonomic name resolution service tool by

checking ‘‘Constrain by higher taxonomy’’ under

‘‘Best match settings’’, which is effective for spelling

errors and for merging all the synonyms into a single

accepted name (Boyle et al. 2013). The steps are

described in Fig. 1.

After the literature review, prioritising the checklist

was done serially with the collected information,

namely, (a) occurrence status, (b) rarity, (c) part of the

plant harvested, (d) threat status, and (e) legislation

(Fig. 2).

a. Native status. Similarly to Allen et al. (2014), only

species native to Indonesia were prioritised.

b. Rarity. This criterion is based on the distribution

of the species in Indonesia. Only medicinal plant

species that are endemic, distributed on seven

major areas in Indonesia (i.e. the main islands of

Sumatera, Java, Kalimantan, Sulawesi, and Papua,

and the area of the Lesser Sunda Islands and

Maluku) regardless of their global distribution,

and that have never been introduced elsewhere

(with data obtained from literature and online

through http://powo.science.kew.org/; POWO

2019) are listed as a priority. Plants never intro-

duced elsewhere could describe their slow natural

distribution and unavailability of propagation

technique.

c. Part of the plant harvested. The species for which

the root or non-aerial parts such as tuber and

rhizomes, complete bark, or whole plants are

harvested were prioritised (as suggested by Dhar

et al. 2000) as this is detrimental to the persistence

of the species in the wild.

d. Threat status. Since Indonesia does not have a

national red list, the threat status at the global level

for each species was retrieved from the IUCN Red

List (https://www.iucnredlist.org/).

The medicinal plant species that have been

assessed as Critically Endangered (CR), Endan-

gered (EN) and Vulnerable (VU) are considered a

priority.

e. Legislation. This criterion refers to the prioritisa-

tion of those species included in national or global

legislation. This is very important because it

depicts that the listed species need conservation

and the government should be responsible to them

(Magos Brehm et al. 2010). At a global level, the

Convention on International Trade in Endangered

Species of Wild Fauna and Flora (CITES) was

used. Thus, the species threatened with extinction

(listed in Appendix I) and the species which may

13,996 
species

•Merging data from all collected literatures
•Selecting species that is only distributed in Indonesia
•Selecting species that have only medicinal use
•Removing non plant species

7,192
species

•Using tool of the taxonomic name resolution service 
(http://tnrs.iplantcollaborative.org/TNRSapp.html)

•Checking for spelling errors
•Finding synonims for non binomial names
•Removing all duplication from the various sources
•Removing names from Heyne (1987) list without medicinal use record

5490
species

•Using tool of the taxonomic name resolution service 
(http://tnrs.iplantcollaborative.org/TNRSapp.html)

•Checking for the best scientific species name
•Merging all synonyms into one scientific name, regardless the taxonomic status

Fig. 1 Flowchart of setting

checklist of medicinal plants

of Indonesia
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be threatened with extinction if their trade is not

closely monitored (listed in Appendix II of CITES

(UNEP-WCMC (Comps.) 2014)) were prioritised.

At the national level, the legislation related to

medicinal plant conservation included the

following:

1. Indonesian Government Regulation Act. 7 of

1999 regarding Natural Genetic Resources

and Its Ecosystem.

2. Decree of Forestry Ministry No 57/MEN-

HUT-II/2008 regarding Strategy Direction of

National Species Conservation 2008–2018.

3. Decree of Environmental and Forestry Min-

istry No. P.20/MENLHK/SETJEN/KUM.1/6/

2018 regarding the Protected Flora and Fauna

Species.

4. Decree of Environmental and Forestry Min-

istry P.106/MENLHK/SETJEN/KUM.1/12/

2018 revised decree of Environmental and

Forestry Ministry P.92/MENLHK/SETJEN/

KUM.1/8/2018 (replaced the Decree of Envi-

ronmental and Forestry Ministry No. P.20/

MENLHK/SETJEN/KUM.1/6/2018) regard-

ing the Protected Flora and Fauna Species.

5. IBSAP (Indonesia Biodiversity Strategy and

Action Plan) based on Rifai et al. (1992) and

Zuhud et al. (2001) in The National Develop-

ment Planning Agency (2003).

The listed plant species protected by Indonesian

laws are classified as requiring protection due to their

limited or small population, decreasing number of

individuals and endemicity. The medicinal plants that

were included in the CITES appendices I or II or any

native medicinal plants that are listed in any national

legislation were included in the priority list.

Due to the primary data for prioritisation, the

checklist that consists of a scientific name and author

are obtained online from POWO (2019). An inventory

of priority medicinal plant species was compiled with

their vernacular names, plant habit, used plant parts,

uses, and DNA barcoding data (http://www.

boldsystems.org/; Ratnasingham and Hebert 2007).

Group plants that were selected based on criteria of

limited distribution, destructive harvest, CITES,

IUCN, and National legislation were showcased with a

Venn diagram generated by Bioinformatics and Evo-

lutionary Genomics (http://bioinformatics.psb.ugent.

be/cgi-bin/liste/Venn/calculate_venn.htpl).

Occurrence and rarity
• Native plants 
• Endemic 
• Never been introduced 

elsewhere
• Only distributed in one major 

island
(590)

Destructive harvest 
• Root 
• Bark
• Whole plant

(128)

Threats and legislations
• CR, EN, VU 

(assessed at 
global level in 
IUCN),

• CITES App. I/II,
• Indonesian 

legislations
(137)

Priority medicinal plants of Indonesia
(233)

All medicinal plants list distributed in Indonesia based on literature review 
(5490)

• Non native plants
• Non endemic
• Introduced 

elsewhere
• Distributed in more 

than one major 
island
are filtered out

Non desctructive harvest 
plants 

(Stem, Flower, Fruit, 
Seed)

are filtered out

Fig. 2 Flowchart of setting prioritisation of medicinal plants of Indonesia
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Ex situ conservation status information on whether

the species has been collected or not was obtained

from Indonesian botanic gardens through direct com-

munication with Bogor Botanic Gardens, and by

mining data online from Purwodadi Botanic Garden

(http://www.krpurwodadi.lipi.go.id/koleksi/) and

Cibodas Botanic Garden; http://sindata.krcibodas.lipi.

go.id/Cibodas-Botanic-Gardens-Record/CBGR/) as

well as from Genesys (https://www.genesys-pgr.org/).

Results

Establishing the checklist of Indonesian medicinal

plants

Indonesia has a total of 5490 medicinal plant taxa, of

which 5408 are identified species, and 82 can only be

identified at the genus level. No further information

can be identified for the 82 genus-level species; hence

it cannot be concluded that they are new species. The

5408 Indonesian medicinal plant species are within

245 families and 1809 genera; 3312 are native

(61.24%), 1754 (32.43%) are introduced, and 342

species (6.32%) are of unknown status. Most medic-

inal plants (8.84%) belong to the Fabaceae family

(Fig. 3) since it is one of the biggest families of

medicinal plants in the world (Willis 2017). There is

estimated to be a total of 27,734 medicinal plant

species around the world (MPNS 2020), meaning that

Indonesia’s medicinal species make up around 20% of

the global population.

Prioritising and inventorying Indonesian

medicinal plants

A total of 233 species of Indonesian medicinal plants,

within 161 genera and 71 families, were prioritised for

conservation (Table Appendix 1) according to the

criteria discussed above (Fig. 3). The higher priority

medicinal plant families belong to the Orchidaceae (34

species or 14.59%) and Dipterocarpaceae (26 species

or 11.16%). Most of these are included in Appendix II

of CITES or have been assessed as threatened in the

IUCN Red List (Table Appendix 2). Some 127 out of

the 233 priority species are known as medicinal plants

worldwide (MPNS 2020), whereas 106 species are

used as commercial timber (Dipterocarpaceae), orna-

mental plants (Orchidaceae) and sources of fibre

(Nepenthaceae).

Some 96 out of 233 (41.20%) major priority

medicinal plants are distributed in one major area/

island and harvested in a destructive manner. Some

species are included in the priority list solely based on

the IUCN threatened list (2), CITES Appendix II list

(25), and in Indonesian legislation (11) (Fig. 4).

The rest of the species in the CITES Appendices

may represent global demand, and da Silva and Conde

(2019) have used it for their own prioritisation.

Moreover, the CITES Appendices are managed based

on trading data and are very important in Indonesia.

Throughout Asia, as Ma et al. argue (2010), the illegal

trade in medicinal plants like orchids cause losses in

plant diversity. However, it is difficult to assess this

adequately in Indonesia due to its size and large

remote areas.

Table 1 Level of endemism of priority medicinal plant species within Indonesia

Distribution Endemic to one major island Endemic to C 2 islands/areas Total occurrence

Sumateraa 43 78 121

Javaa 33 62 95

Kalimantana 17 68 85

Papuac 13 35 48

LSIb 12 44 56

Malukub 11 37 48

Sulawesib 1 43 44

Biogeographical regions of Southeast Asia: aSundaland, bWallacea, cAustralia (according to Myers et al. 2000; Mittermeier et al.

2011)
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Most of the medicinal plants that can be classed as

priority (77.25%) are harvested destructively either by

removing the rooting parts (root, rhizome, or tuber),

bark, or harvesting the entire plant. The remaining

plants (14.59%) are harvested through other parts such

as their leaves, sap, stems, fruits, or flowers. Some

8.15% of the priority species have no information

regarding how they are harvested, as their harvesting

methods were not necessarily designed solely for

medicinal use. Harvesting non-aerial parts of the plant

(root, rhizome and tuber, bark and rhizome) makes the

plants highly susceptible to failure or can directly kill

the plants. Other parts of the plant, such as leaves,

flowers, and seeds, are excluded from the prioritisation

criteria, although they can also affect the plant’s

vigour and fitness. Nevertheless, the harvesting of root

and bark might affect mostly shrubs and trees, whereas

the collection of seed affects mainly annuals and

biannuals (Schippmann and Cunningham 2002).

In term of the habit types of priority medicinal

species, the majority type consists of trees (32.62%),

shrubs (27.03%), herbs (24.03%), lianas (6.44%),

climbers (6.01%), tree like-palms (3.00%), and

holoparasite (0.86%). Some 97 of the 233 priority

species have been identified through DNA barcoding

and provided online (http://www.boldsystems.org/;

Ratnasingham and Hebert 2007). The taxonomic

identification via DNA barcoding is of high impor-

tance for conservation. Since plant phenotypic char-

acteristics are affected by physiology and

environmental factors (Chen et al. 2010 and Techen

et al. 2014) it may become difficult to identify certain

species. Thus, for conservation purposes, consistent

results of DNA barcoding can help to prevent decep-

tion and theft of protected and commercial species

(Kress et al. 2014 and Mishra et al. 2016). Further-

more, it also protects the rights of consumers to use

authentic plant species for their medicines, as the

barcoding can be conducted on both fresh and dried

plants (Dick and Webb 2012) as well as on market

products (Eurlings et al. and Newmaster et al. 2013).

Regarding their distribution, 53 priority species are

endemic to Indonesia (see Table 1), 179 species are

distributed in both Asia and Australia, and one species

(Dodonaea viscosa Jacq. subsp. angustifolia (L.f.)

J.G.West) is distributed worldwide. Sundaland and

Wallacea, with 93 and 24 endemic medicinal plant

species respectively, are included in the hotspot areas

identified by Myers et al. (2000) and Mittermeier et al.

(2011) as having significant endemism and threats.

The number of native medicinal plants in Indonesia

showcases how rich Indonesia’s biodiversity is, a

point also noted by Vavilov (1935) who identified it as

a centre of origin/diversity of cultivated plants.

Indonesian people in villages often intensively use

a traditional medicinal plant that they collect from the

wild and plant in their home gardens (Astutik et al.

2019). Nevertheless, we could not identify the priority

species data regarding their collection and planting

locally as medicinal plants. In addition, ex situ

conservation institutions have been actively collecting

priority medicinal plants. More than half of the 233

species have been planted in nurseries or botanical

gardens either nationally or internationally. Some 137

priority species are cultivated in the Indonesian

Botanic Garden–Indonesian Institutes of Sciences

and one species [Phyllodium elegans (Lour.) Desv.]

can be found at the International Livestock Research

Institute (ILRI) (Ethiopia) with Forages as its com-

mon name. Despite being distributed in more than two

islands/areas, 107 priority species that are threatened

globally have been listed in national legislation.

Likewise, Borassus flabellifer L. (Arecaceae) and

Dalbergia latifolia Roxb. (Fabaceae) are threatened
Fig. 4 Venn diagram of priority medicinal plant species

grouped into prioritisation criteria

bFig. 3 The families represented in the Indonesian Medicinal

Plant Species Checklist. The species with a higher priority for

conservation can be identified
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but have been introduced to other parts of Indonesia as

well as to other countries.

Discussion

Checklist of Indonesian medicinal plants

As Paton et al. (2016) have argued, plant species

names serve as ‘‘a key to communicating and manag-

ing information about plants’’. Creating a national

checklist of Indonesian medicinal plant species, and

annotating with additional data to allow for prioriti-

sation, is essential groundwork for conservation. As

the information is currently located in different

sources and is arguably incomplete, there are many

areas of literature and numerous journals that discuss

medicinal plants that need to be collected and

reviewed. The Medicinal Plant Names Services

(MPNS 2020) can be useful to access the global

information for medicinal plants and to build up

understanding amongst both scientific and non-scien-

tific users. Many journals report ethnobotanical stud-

ies of Indonesian people that are rich in ethnicity, but

the MPNS to date has little information regarding

Indonesia plants. For this project, the literature that is

estimated to have a complete species list of Indonesian

medicinal plants was selected for further study.

Using the TRNS tool (Taxonomic Name Resolu-

tion Service; Boyle et al. 2013) to help with the

taxonomical check name was helpful for this research

but some issues were unable to be resolved. Homo-

nyms and ambiguous names needed to be checked

manually. Some plant names are Rumphius-related

names such as Sampacea montana Rumph. and Arbor

spiculorum aeruginea Rumph. that are pre-binomial

names, not binomial. This is because Rumphius works

had not been recorded in Species Plantarum, the

starting point of binomial names by Linnaeus (1753)

(Raven and Margulis 2009) and was resolved by

available synonyms in the available literature (Eisai

1986). The value of this ‘‘resolution’’ is also con-

strained by the quality of the underlying taxonomic

resources available. To resolve the taxonomic status

would allow for better tracking of the plant to the

names employed in original publications, enabling

them to be matched to modern comprehensive

nomenclatural and taxonomic datasets.

Allkin (2014) and Rivera et al. (2014) describe the

frequent use of ambiguous names and even misleading

names that exist in the literature, scientific journals,

and international legislation in terms of medicinal

plant names. Some 3,445 names out of 9,178 Latin

names from 308 scientific articles were incorrect, as

identified by Rivera et al. (2014). This might happen

because, in certain circumstances more than one name

can refer to a plant, while on the other hand one name

can refer to more than one plant, or the name can keep

changing (Allkin 2014). Dauncey et al. (2016)

suggested authors use the proper and unambiguous

scientific plant(s) names of medicinal plants or their

products before publishing their articles in order to

maintain scientific integrity. The confusion concern-

ing the identity of plants employed is made even more

complex because of the widespread use in health

legislation of common, trade, product and pharma-

ceutical names (the latter also written in Latin) which

are inherently ambiguous (Allkin 2014). Labelling

plant materials correctly and unambiguously is a key

step in researching medicinal plant use (Allkin and

Patmore 2018).

The checklist resulting from this study might not be

perfect, and can only reduce the pitfall of medicinal

scientific names, that is synonym names and homo-

nyms (Allkin and Patmore 2018). However, it can also

be a reasonable basis for future research and coordi-

nation in discussing whole species to conserve,

considering many medicinal plants can be found in

Indonesia. As the ethnobotanical knowledge, espe-

cially regarding new medicinal plants, is still increas-

ing this study serves as a foundation for future work.

Priority of Indonesian medicinal plants, their cur-

rent conservation and conservation planning.

Prioritisation has been done for some plant taxa in

Indonesia, but this research was not specifically for

medicinal plants. Studies include those by Mogea

(2001), Risna et al. (2010), and Hamidi et al. (2019).

Mogea et al. (2001) listed 200 rare plant species in

Indonesia and 29 priority medicinal plants are

included in his list, namely Anaxagorea javanica

Blume (Annonaceae), Pimpinella pruatjan Molk.

(Apiaceae), Alstonia scholaris (L.) R.Br., Alyxia

halmaheirae Miq., A. reinwardtii Blume, Rauvolfia

serpentina (L.) Benth. ex Kurz, Urceola laevigata

(Juss.) D.J.Middleton & Livsh., Voacanga grandifolia

(Miq.) Rolfe (Apocynaceae), Caryota no Becc.,

Phoenix paludosa Roxb. (Arecaceae), Oroxylum
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indicum (L.) Kurz (Bignoniaceae), Cibotium barometz

(L.) J.Sm. (Cibotiaceae), Shorea palembanica Miq.

(Dipterocarpaceae), Euchresta horsfieldii (Lesch.)

Benn., Koompassia malaccensis Maingay, Parkia

intermedia Hassk., P. timoriana (DC.) Merr. (Faba-

ceae), Scutellaria javanica Jungh. (Lamiaceae), Cin-

namomum culilaban (L.) J.Presl, C. sintoc Blume,

Cryptocarya massoy (Oken) Kosterm. (Lauraceae),

Strychnos ignatii Bergius, S. lucida R.Br. (Logani-

aceae), Vanda miniata (Lindl.) L.M.Gardiner (Orchi-

daceae), Kadsura scandens (Blume) Blume

(Schisandraceae), Symplocos odoratissima (Blume)

Choisy ex Zoll (Symplocaceae), Aquilaria hirta Ridl.

(Thymelaeaceae), Amomum sumatranum (Valeton)

Skornick. & Hlavatá, and Curcuma petiolata Roxb.

(Zingiberaceae). Risna et al. (2010) prioritised the

family of Arecaceae, Cyatheceae, Nepenthaceae, and

Orchidaceae as a taxa unit considering the nature of

each plant and the natural habitat, with the result of ex

situ conservation recommendations on some taxa.

Three priority medicinal plants are in line with other

results and are Nepenthes reinwardtiana Miq., Jo-

hannesteijsmannia altifrons (Rchb.f. & Zoll.) H.E.

Moore, and Nepenthes ampullaria. Anisoptera costata

Korth. (Dipterocarpaceae), Castanopsis argentea

(Blume) A.DC. (Fagaceae), and Eusideroxylon zwa-

geri Teijsm. & Binn.(Lauraceae) are also included in

priority plant taxa that need to be conserved in

Indonesia (Hamidi et al. 2019). Moreover, the Min-

istry of Agriculture published Decree No. 511 Year

2006, which was first revised with Decree No. 141

Year 2019, and finally revised with Decree No. 104

Year 2020, which lists horticultural plants grown in

Indonesia. This includes a number of medicinal plants

that are produced and processed for market. Three

priority species, Curcuma aeruginosa Roxb., Lunasia

amara Blanco, and Rauvolfia serpentina (L.) Benth. ex

Kurz, have already been included in horticulture plant

priority lists since 2006. Thus, some priority Indone-

sian medicinal plants identified in this study have been

confirmed as priority species by other studies. These

depict the need for a priority conservation list for

sustainable use.

This priority list can be used to help formulate

in situ and ex situ conservation plans through the

National Priority Program included in the Mid-Term

National Development Plans of Indonesia, in line with

the Convention on Biological Diversity regarding the

conservation of biodiversity and its sustainable use

(CBD 2010). The priority list also helps to achieve the

Global Strategy for Plant Conservation 2011–2020

objectives and its targets: objective I (‘‘Plant diversity

is well understood documented and recognised’’), II

(‘‘Plant diversity is urgently and effectively con-

served’’), III (‘‘Plant diversity is used in a sustainable

and equitable manner’’), IV (‘‘Education and aware-

ness about plant diversity, its role in sustainable

livelihoods and importance for all life on earth is

promoted’’), and V (‘‘The capacities and public

engagement necessary to implement the strategy have

been developed’’).

The stakeholders involved in the conservation and

use of medicinal plants, particularly in Indonesia, can

use the priority list of medicinal plants developed here

as a basis for coordinated and systematic active

conservation work. It is clear that conservation efforts

on Indonesian medicinal plants have already been

made, but the information and network of stakeholders

either does not currently exist or is difficult to access,

hence the need to make it more widespread and

strengthened. This network will find what has and

what has not been done regarding conservation so that

active conservationmay utilise its limited resources on

the conserving those Indonesian medicinal plants that

most need it.

Conclusion

This study has identified a total of 5490 medicinal

plant species of which 233 are a priority for conser-

vation. Not all priority species are well-known as

medicinal plants, such as those that belong to Dipte-

rocarpaceae (mostly timber plants) and Orchidaceae

(mostly ornamental plants). An inventory of priority

medicinal species was developed, and it is hoped that

this can be used to help the medicinal plant’s

stakeholders, mainly comprising researchers and

government officials working on the systematic con-

servation of priority Indonesian medicinal plants. This

priority list can be used to help formulate in situ and ex

situ conservation plans at regional and national levels.

Furthermore, dissemination to a wider public will help

in raising knowledge and awareness of medicinal

plants, which is essential towards the conservation of

these valuable resources.
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á

Z
in
g
ib
er
ac
ea
e

H
D
D

(R
o
m
an
d
-M

o
n
n
ie
r
2
0
1
3
)

1
3
6

C
u
rc
u
m
a
p
et
io
la
ta

R
o
x
b
.

Z
in
g
ib
er
ac
ea
e

H
D
D

(A
rd
iy
an
i
2
0
1
9
)

1
3
7

K
a
em

p
fe
ri
a

a
n
g
u
st
if
o
li
a

R
o
sc
o
e

Z
in
g
ib
er
ac
ea
e

H

L
1
:
G
o
v
er
n
m
en
t
R
eg
u
la
ti
o
n
N
o
.7
/1
9
9
9
;
L
2
:
D
ec
re
e
o
f
F
o
re
st
ry

M
in
is
tr
y
N
o
5
7
/M

E
N
H
U
T
-I
I/
2
0
0
8
;
L
3
:
F
o
re
st
ry

M
in
is
tr
y
N
o
.
P
.2
0
/M

E
N
L
H
K
/S
E
T
JE
N
/K
U
M
.1
/6
/2
0
1
8
;
L
4
:
P
N
o

9
2
/M

E
N
L
H
K
/S
E
T
JE
N
/K
U
M
1
/8
/2
0
1
8
;
L
5
:
P
N
o
1
0
6
/M

E
N
L
H
K
/S
E
T
JE
N
/K
U
M
1
/1
2
/2
0
1
8
;
L
6
:
IB
S
A
P
(I
n
d
o
n
es
ia

B
io
d
iv
er
si
ty

S
tr
at
eg
y
an
d
A
ct
io
n
P
la
n
)
b
as
ed

o
n
R
if
ai

et
al
.

(1
9
9
2
)
an
d
Z
u
h
u
d
et
al
.
(2
0
0
1
)
in

T
h
e
N
at
io
n
al
D
ev
el
o
p
m
en
t
P
la
n
n
in
g
A
g
en
cy

(2
0
0
3
);
IU

C
N
:
C
ri
ti
ca
ll
y
E
n
d
an
g
er
ed

(C
R
),
E
n
d
an
g
er
ed

(E
N
),
V
u
ln
er
ab
le
(V

U
),
N
ea
r
T
h
re
at
en
ed

(N
T
),
L
ea
st

C
o
n
ce
rn

(L
C
),
D
at
a
D
efi
ci
en
t
(D

D
)

123

Genet Resour Crop Evol



References

Allen D, Bilz M, Leaman DJ et al (2014) European red list of

medicinal plants. Publications Office of the European

Union, Luxembourg

Allkin B (2014) Communicating safely & effectively using

plant names. Traditional Medicines and Globalisation: The

Future of Ancient Systems of Medicine 1–15. Retrieved

from http://www.ncbi.nlm.nih.gov/pubmed/29446907

Allkin B, Patmore K (2018) Navigating the plant-names jungle.

WHO Uppsala Reports 78: 16–20. https://view.publitas.

com/uppsala-monitoring-centre/uppsala-reports78/page/

16–17

Ardiyani M (2019) Curcuma petiolata. The IUCN Red List of

Threatened Species 2019: e.T117309548A124281670.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2019-

3.RLTS.T117309548A124281670.en. Downloaded on 13

February 2020.

Arunkumar AN, Dhyani A, Joshi G (2019) Santalum album. The
IUCN Red List of Threatened Species 2019:

e.T31852A2807668. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.2019-1.RLTS.T31852A2807668.

en. Downloaded on 13 February 2020.

Ashton P (1998a) Anisoptera marginata. The IUCN Red List of

Threatened Species 1998: e.T33066A9754634. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T33066A9754634.en. Downloaded on 13 February 2020.

Ashton P (1998b) Dipterocarpus kunstleri. The IUCN Red List

of Threatened Species 1998: e.T33076A9747934. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T33076A9747934.en. Downloaded on 13 February 2020.

Ashton P (1998c) Hopea celebica. The IUCN Red List of

Threatened Species 1998: e.T33093A9750682. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T33093A9750682.en. Downloaded on 13 February 2020.

Ashton P (1998d) Parashorea lucida. The IUCN Red List of

Threatened Species 1998: e.T33098A9751471. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T33098A9751471.en. Downloaded on 13 February 2020.

Ashton P (1998e) Shorea lepidota. The IUCN Red List of

Threatened Species 1998: e.T33122A9759022. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T33122A9759022.en. Downloaded on 13 February 2020.

Ashton P (1998f) Shorea palembanica. The IUCN Red List of

Threatened Species 1998: e.T33621A9798146. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T33621A9798146.en. Downloaded on 13 February 2020.

Ashton P (1998g) Shorea selanica. The IUCN Red List of

Threatened Species 1998: e.T33146A9762519. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T33146A9762519.en. Downloaded on 13 February 2020.

Ashton P (1998h) Shorea seminis. The IUCN Red List of

Threatened Species 1998: e.T33137A9761480. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T33137A9761480.en. Downloaded on 13 February 2020.

Ashton P (1998i) Shorea teysmanniana. The IUCN Red List of

Threatened Species 1998: e.T33139A9761632. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T33139A9761632.en. Downloaded on 13 February 2020.

Ashton P (1998j) Vatica teysmanniana. The IUCN Red List of

Threatened Species 1998: e.T33158A9755551. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T33158A9755551.en. Downloaded on 13 February 2020.

Ashton P (1998k) Anisoptera megistocarpa. The IUCN Red

List of Threatened Species 1998:

e.T33067A9754704. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.1998.RLTS.T33067A9754704.

en. Downloaded on 10 February 2020.

Ashton P (2018) Hopea mengarawan (amended version of 1998

assessment). The IUCN Red List of Threatened Species

2018: e.T33083A136055329. https://dx.doi.org/https://

doi.org/10.2305/IUCN.UK.2018.RLTS.

T33083A136055329.en. Downloaded on 13 February

2020.

Asian Regional Workshop (Conservation & Sustainable Man-

agement of Trees, Viet Nam, August 1996) (1998a) Dal-
bergia latifolia. The IUCN Red List of Threatened Species

1998: e.T32098A9675296. https://dx.doi.org/https://doi.

org/10.2305/IUCN.UK.1998.RLTS.T32098A9675296.

en. Downloaded on 13 February 2020.

Asian Regional Workshop (Conservation & Sustainable Man-

agement of Trees, Viet Nam, August 1996) (1998b)

Eusideroxylon zwageri. The IUCN Red List of Threatened

Species 1998: e.T31316A9624725. https://dx.doi.org/

https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T31316A9624725.en. Downloaded on 13 February 2020.

Asian Regional Workshop (Conservation & Sustainable Man-

agement of Trees, Viet Nam, August 1996) (1998c)

Koompassia malaccensis. The IUCN Red List of Threat-

ened Species 1998: e.T33209A9765872. https://dx.-

doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T33209A9765872.en. Downloaded on 13 February 2020.

Astutik S, Pretzsch J, Kimengsi JN (2019) Asian medicinal

plants’ production and utilisation potentials: a review.

Sustain. https://doi.org/10.3390/su11195483

Barstow M (2018a) Gonystylus bancanus. The IUCN Red List

of Threatened Species 2018: e.T32941A68084993. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.2018-1.

RLTS.T32941A68084993.en. Downloaded on 13 Febru-

ary 2020.

Barstow M (2018b) Gonystylus macrophyllus. The IUCN Red

List of Threatened Species 2018: e.T33226A68085123.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2018-

1.RLTS.T33226A68085123.en. Downloaded on 13

February 2020.

Barstow M, Kartawinata K (2018) Castanopsis argentea. The
IUCN Red List of Threatened Species 2018:

e.T62004506A62004510. https://dx.doi.org/https://doi.

org/10.2305/IUCN.UK.2018-1.RLTS.

T62004506A62004510.en. Downloaded on 13 February

2020.

Botanic Gardens Conservation International (BGCI), IUCN

SSC Global Tree Specialist Group (2018) Strychnos
lucida. The IUCN Red List of Threatened Species 2018:

e.T136088486A136088488. https://dx.doi.org/https://doi.

org/10.2305/IUCN.UK.2018-2.RLTS.

T136088486A136088488.en. Downloaded on 13 February

2020.

Botanic Gardens Conservation International (BGCI), IUCN

SSC Global Tree Specialist Group (2019) Lunasia amara.

123

Genet Resour Crop Evol

http://www.ncbi.nlm.nih.gov/pubmed/29446907
https://view.publitas.com/uppsala-monitoring-centre/uppsala-reports78/page/16&ndash;�17
https://view.publitas.com/uppsala-monitoring-centre/uppsala-reports78/page/16&ndash;�17
https://view.publitas.com/uppsala-monitoring-centre/uppsala-reports78/page/16&ndash;�17
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T117309548A124281670.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T117309548A124281670.en
https://doi.org/10.2305/IUCN.UK.2019-1.RLTS.T31852A2807668.en
https://doi.org/10.2305/IUCN.UK.2019-1.RLTS.T31852A2807668.en
https://doi.org/10.2305/IUCN.UK.2019-1.RLTS.T31852A2807668.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33066A9754634.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33066A9754634.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33076A9747934.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33076A9747934.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33093A9750682.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33093A9750682.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33098A9751471.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33098A9751471.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33122A9759022.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33122A9759022.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33621A9798146.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33621A9798146.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33146A9762519.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33146A9762519.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33137A9761480.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33137A9761480.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33139A9761632.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33139A9761632.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33158A9755551.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33158A9755551.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33067A9754704.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33067A9754704.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33067A9754704.en
https://doi.org/10.2305/IUCN.UK.2018.RLTS.T33083A136055329.en
https://doi.org/10.2305/IUCN.UK.2018.RLTS.T33083A136055329.en
https://doi.org/10.2305/IUCN.UK.2018.RLTS.T33083A136055329.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T32098A9675296.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T32098A9675296.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T32098A9675296.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T31316A9624725.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T31316A9624725.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33209A9765872.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33209A9765872.en
https://doi.org/10.3390/su11195483
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T32941A68084993.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T32941A68084993.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T33226A68085123.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T33226A68085123.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T62004506A62004510.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T62004506A62004510.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T62004506A62004510.en
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T136088486A136088488.en
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T136088486A136088488.en
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T136088486A136088488.en


The IUCN Red List of Threatened Species 2019:

e.T146096013A146096015. https://dx.doi.org/https://doi.

org/10.2305/IUCN.UK.2019-2.RLTS.

T146096013A146096015.en. Downloaded on 13 February

2020.

Boyle B, Hopkins N, Lu Z et al (2013) The taxonomic name

resolution service: an online tool for automated standard-

isation of plant names. BMC Bioinformatics 14:16. https://

doi.org/10.1186/1471-2105-14-16

Brummitt N (2013) Erythrorchis altissima. The IUCN Red List

of Threatened Species 2013: e.T44392151A44426088.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2013-

1.RLTS.T44392151A44426088.en. Downloaded on 13

February 2020.

CAMP Workshops on Medicinal Plants, India (January 1997)

(1998) Woodfordia fruticosa. The IUCN Red List of

Threatened Species 1998: e.T39058A10160263. https://

doi.org/10.2305/IUCN.UK.1998.RLTS.

T39058A10160263.en. Downloaded on 13 February 2020.

CBD (2010) The Strategic Plan for Biodiversity 2011–2020 and

the Aichi Biodiversity Targets. In Convention on Biolog-

ical Diversity. http://www.cbd.int/doc/strategic-plan/

2011-2020/Aichi-Targets-EN.pdf

Chadburn H (2012)Dalbergia parviflora. The IUCNRed List of

Threatened Species 2012: e.T19892025A20056788.

https://doi.org/10.2305/IUCN.UK.2012.RLTS.

T19892025A20056788.en. Downloaded on 13 February

2020.

Chen S, Yao H, Han J et al (2010) Validation of the ITS2 region

as a novel DNA barcode for identifying medicinal plant

species. PLoS ONE 5:1–8. https://doi.org/10.1371/journal.

pone.0008613

Clarke CM (2014) Nepenthes mirabilis. The IUCN Red List of

Threatened Species 2014: e.T49122515A21844202.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2014-

1.RLTS.T49122515A21844202.en. Downloaded on 13

February 2020.

Clarke CM (2018a) Nepenthes ampullaria (errata version pub-

lished in 2019). The IUCN Red List of Threatened Species

2018: e.T39640A143958546. https://dx.doi.org/https://

doi.org/10.2305/IUCN.UK.2018-1.RLTS.

T39640A143958546.en. Downloaded on 13 February

2020.

Clarke CM (2018b)Nepenthes gracilis (errata version published
in 2019). The IUCN Red List of Threatened Species 2018:

e.T39663A143960417. https://dx.doi.org/https://doi.org/

10.2305/IUCN.UK.2018-1.RLTS.T39663A143960417.

en. Downloaded on 13 February 2020.

Clarke CM (2018c) Nepenthes rafflesiana (errata version pub-

lished in 2019). The IUCN Red List of Threatened Species

2018: e.T39689A143963510. https://dx.doi.org/https://

doi.org/10.2305/IUCN.UK.2018-1.RLTS.

T39689A143963510.en. Downloaded on 13 February

2020.

Clarke CM (2018d) Nepenthes reinwardtiana (errata version

published in 2019). The IUCN Red List of Threatened

Species 2018: e.T39692A143963839. https://dx.doi.org/

https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.

T39692A143963839.en. Downloaded on 13 February

2020

Dalimartha S (1999) Atlas tumbuhan obat Indonesia jilid 1

(Atlas of Indonesian Medicinal Plants Volume 1). Jakarta:

Trubus Agriwidya, Anggota IKAPI. PT. Pustaka Pem-

bangunan Swadaya Nusantara.

Dalimartha S (2000) Atlas tumbuhan obat Indonesia jilid 2

(Atlas of Indonesian Medicinal Plants Volume 2). Jakarta:

Trubus Agriwidya, Anggota IKAPI. PT. Pustaka Pem-

bangunan Swadaya Nusantara.

Dalimartha S (2003) Atlas tumbuhan obat Indonesia jilid 3

(Atlas of Indonesian Medicinal Plants Volume 3). Jakarta:

Puspa Swara, Anggota IKAPI. PT. Pustaka Pembangunan

Swadaya Nusantara.

Dalimartha S (2006) Atlas tumbuhan obat Indonesia jilid 4

(Atlas of Indonesian Medicinal Plants Volume 4). Jakarta:

Puspa Swara, Anggota IKAPI. PT. Pustaka Pembangunan

Swadaya Nusantara.

Dalimartha S (2008) Atlas tumbuhan obat Indonesia jilid 5

(Atlas of Indonesian Medicinal Plants Volume 5). Jakarta:

Pustaka Bunda, Grup Puspa Swara, Anggota IKAPI. PT.

Pustaka Pembangunan Swadaya Nusantara.

Dalimartha S (2009) Atlas tumbuhan Indonesia jilid 6. Jakarta:

Pustaka Bunda, Grup Puspa Swara, Anggota IKAPI. PT.

Pustaka Pembangunan Swadaya Nusantara.

da Silva R, Conde DA (2019) Data on the conservation potential

of fish and coral populations in aquariums. Data Br

22:987–991. https://doi.org/10.1016/j.dib.2018.12.083

Dauncey EA, Irving J, Allkin R, Robinson N (2016) Common

mistakes when using plant names and how to avoid them.

Europ J Integr Med 8(5):597–601. https://doi.org/10.1016/

j.eujim.2016.09.005

Dhar U, Rawal RS, Upreti J (2000) Setting priorities for con-

servation of medicinal plants - a case study in the Indian

Himalaya. Biol Conserv 95:57–65

de Guzman CC, Siemonsma JS (eds) (1999) Spices. PROSEA.

Plant Resources of South-East Asia 13. 400 pp

de Kok R (2019a)Beilschmiedia madang. The IUCNRed List of

Threatened Species 2019: e.T145282078A145297673.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2019-

3.RLTS.T145282078A145297673.en. Downloaded on 13

February 2020.

de Kok R (2019b) Cinnamomum sintoc. The IUCN Red List of

Threatened Species 2019: e.T145345281A145416521.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2019-

3.RLTS.T145345281A145416521.en. Downloaded on 13

February 2020.

de Padua LS, Bunyapraphatsara N, Lemmens RHMJ (eds)

(1999) Medicinal and poisonous plants 1. PROSEA. Plant

Resources, South-East Asia

Dery B, Otsyina R, Ng’atigwa L (1999) Indigenous knowledge

of medicinal trees and setting priorities for their domesti-

cation in Shinyanga Region. World Agroforestry Centre,

Tanzania

Dick CW, Webb CO (2012) Plant DNA barcodes, taxonomic

management, and species discovery in tropical

forests. Methods in molecular biology (Clifton,

N.J.), 858:379–393. https://doi.org/10.1007/978-1-61779-

591-6_18

Duke N, Kathiresan K, Salmo III SG, Fernando ES, Peras JR,

Sukardjo S, Miyagi T, Ellison J, Koedam NE, Wang Y,

Primavera J, Jin Eong O, Wan-Hong Yong J, Ngoc Nam

V (2010) Avicennia marina. The IUCN Red List of

123

Genet Resour Crop Evol

https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T146096013A146096015.en
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T146096013A146096015.en
https://doi.org/10.2305/IUCN.UK.2019-2.RLTS.T146096013A146096015.en
https://doi.org/10.1186/1471-2105-14-16
https://doi.org/10.1186/1471-2105-14-16
https://doi.org/10.2305/IUCN.UK.2013-1.RLTS.T44392151A44426088.en
https://doi.org/10.2305/IUCN.UK.2013-1.RLTS.T44392151A44426088.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T39058A10160263.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T39058A10160263.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T39058A10160263.en
https://doi.org/10.2305/IUCN.UK.2012.RLTS.T19892025A20056788.en
https://doi.org/10.2305/IUCN.UK.2012.RLTS.T19892025A20056788.en
https://doi.org/10.1371/journal.pone.0008613
https://doi.org/10.1371/journal.pone.0008613
https://doi.org/10.2305/IUCN.UK.2014-1.RLTS.T49122515A21844202.en
https://doi.org/10.2305/IUCN.UK.2014-1.RLTS.T49122515A21844202.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T39640A143958546.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T39640A143958546.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T39640A143958546.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T39663A143960417.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T39663A143960417.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T39663A143960417.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T39689A143963510.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T39689A143963510.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T39689A143963510.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T39692A143963839.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T39692A143963839.en
https://doi.org/10.1016/j.dib.2018.12.083
https://doi.org/10.1016/j.eujim.2016.09.005
https://doi.org/10.1016/j.eujim.2016.09.005
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T145282078A145297673.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T145282078A145297673.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T145345281A145416521.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T145345281A145416521.en
https://doi.org/10.1007/978-1-61779-591-6_18
https://doi.org/10.1007/978-1-61779-591-6_18


Threatened Species 2010: e.T178828A7619457. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.2010-2.

RLTS.T178828A7619457.en

Ellison J, Koedam NE, Wang Y, Primavera J, Jin Eong O, Wan-

Hong Yong J, Ngoc Nam V (2010) Phoenix paludosa. The
IUCN Red List of Threatened Species 2010:

e.T178816A7615575. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.2010-2.RLTS.T178816A7615575.

en. Downloaded on 13 February 2020.

Eisai (1986) Indeks Tumbuh-tumbuhan Obat Indonesia (In-

donesian medicinal plant indexes). PT Eisai Indonesia,

Jakarta

Eisai (1995) Medicinal Herb Index in Indonesia, 2nd edition.

PT, Eisai Indonesia

Erdelen WR, Adimihardja K, Moesdarsono H, Sidik (1999)

Biodiversity, traditional medicine and the sustainable use

of indigenous medicinal plants in Indonesia. In: Indigenous

Knowledge and Development Monitor, November 1999

Eurlings MCM, Lens F, Pakusza C, Peelen T, Wieringa JJ,

Gravendeel B (2013) Forensic Identification of Indian

Snakeroot (Rauvolfia serpentina Benth. ex Kurz) Using

DNABarcoding. J Fore Sci 58(3):822–830. https://doi.org/

10.1111/1556-4029.12072

Farjon A (2013a) Agathis borneensis. The IUCN Red List of

Threatened Species 2013: e.T202905A2757743. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.2013-1.

RLTS.T202905A2757743.en. Downloaded on 13 Febru-

ary 2020

Farjon A (2013b) Pinus merkusii. The IUCN Red List of

Threatened Species 2013: e.T32624A2822050. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.2013-1.

RLTS.T32624A2822050.en. Downloaded on 13 February

2020.

Hamidi A, Yulita KS, Kalima T, Randi A (2019) Strategi

Konservasi 12 Spesies Pohon Prioritas Nasional

2019–2029 (Conservation Strategic of 12 National Tree

Species 2019–2020). LIPI Press

Hamid A, Sitepu D (1990) An understanding of native herbal

medicine in Indonesia. Ind Cr Res J 3(1):11–17

Hamilton AC (2004) Medicinal plants, conservation and

livelihoods. Biodivers Conserv 13:1477–1517

Harvey-Brown Y (2018a) Aquilaria cumingiana. The IUCN

Red List of Threatened Species 2018:

e.T38068A88301841. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.2018-1.RLTS.T38068A88301841.

en. Downloaded on 13 February 2020.

Harvey-Brown Y (2018b) Aquilaria hirta. The IUCN Red List

of Threatened Species 2018: e.T34561A2853368. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.2018-1.

RLTS.T34561A2853368.en. Downloaded on 13 February

2020

Harvey-Brown Y (2018c) Aquilaria malaccensis. The IUCN

Red List of Threatened Species 2018: e.T32056A2810130.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2018-

1.RLTS.T32056A2810130.en. Downloaded on 13 Febru-

ary 2020.

Harvey-Brown Y (2019) Parkia timoriana. The IUCN Red List

of Threatened Species 2019: e.T153891751A153917814.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2019-

3.RLTS.T153891751A153917814.en. Downloaded on 13

February 2020.

Hawkins B (2007) Plants for life: Medicinal plant conservation

and botanic gardens. Secretary. Retrieved from https://

www.bgci.org/files/Worldwide/Publications/PDFs/

medicinal.pdf

Heyne K (1987) Tumbuhan Berguna Indonesia Jilid 1–3 (The

Useful Plants of Indonesia Volume 1–3). Jakarta: Yayasan

Sarana Wana Jaya. Badan Litbang Kehutanan

Hill KD (2010) Cycas rumphii. The IUCN Red List of Threat-

ened Species 2010: e.T42081A10623127. https://dx.-

doi.org/https://doi.org/10.2305/IUCN.UK.2010-3.RLTS.

T42081A10623127.en. Downloaded on 13 February 2020.

Jenkins M, Timoshyna A, Cornthwaite M (2018) Wild at Home:

Exploring the global harvest, trade and use of wild plant

ingredients. Traffic report.

Johnson D (1998) Caryota no. The IUCN Red List of Threat-

ened Species 1998: e.T38466A10120889. https://dx.-

doi.org/https://doi.org/10.2305/IUCN.UK.1998.RLTS.

T38466A10120889.en. Downloaded on 13 February 2020.

Kochummen KM (1998) Eugenia conglomerata. The IUCN

Red List of Threatened Species 1998: e.T31849A9664861.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.1998.

RLTS.T31849A9664861.en. Downloaded on 13 February

2020.

Kress WJ, Garcı-Robledo C, Uriarte M, Erickson DL (2014)

DNA barcodes for ecology, evolution, and conservation.

Trends Ecol Evol. https://doi.org/10.1016/j.tree.2014.10.

008

Lemmens RHMJ, Bunyapraphatsara N (eds) (2003) Plant

Resources of South East Asia No 12(3) Medicinal and

poisonous plants 3. Prosea Foundation, Bogor

Ly V, Nanthavong K, Hoang VS, Vu VD, Barstow M, Nguyen

HN, Pooma R, Newman MF (2017a) Parashorea stellata.
The IUCN Red List of Threatened Species 2017:

e.T32626A2822394. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.2017-3.RLTS.T32626A2822394.

en. Downloaded on 13 February 2020.

Ly V, Nanthavong K, Pooma R, Luu HT, Nguyen HN, Barstow

M, Vu VD, Hoang VS, Khou E, Newman MF (2017b)

Dipterocarpus gracilis. The IUCN Red List of Threatened

Species 2017: e.T31315A2804348. https://dx.doi.org/

https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.

T31315A2804348.en. Downloaded on 13 February 2020.

Ly V, Nanthavong K, Pooma R, Luu HT, Nguyen HN, Vu VD,

Hoang VS, Khou E, Newman MF (2017c) Dipterocarpus
baudii. The IUCN Red List of Threatened Species 2017:

e.T33008A2830077. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.2017-3.RLTS.T33008A2830077.

en. Downloaded on 13 February 2020.

Ly V, Nanthavong K, Pooma R, Luu HT, Nguyen HN, Vu VD,

Hoang VS, Khou E, Newman MF (2017d) Dipterocarpus
retusus. The IUCN Red List of Threatened Species 2017:

e.T32400A2817693. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.2017-3.RLTS.T32400A2817693.

en. Downloaded on 13 February 2020.

Ma K et al (2010) The first Asian plant conservation report.

Beijing, China, p 68

Magos Brehm J, Maxted N, Ford-Lloyd BV, Martins-Loução

MA (2008) National inventories of crop wild relatives and

wild harvested plants: case-study for Portugal. Genet

Resour Crop Evol 55:779–796. https://doi.org/10.1007/

s10722-007-9283-9

123

Genet Resour Crop Evol

https://doi.org/10.2305/IUCN.UK.2010-2.RLTS.T178828A7619457.en
https://doi.org/10.2305/IUCN.UK.2010-2.RLTS.T178828A7619457.en
https://doi.org/10.2305/IUCN.UK.2010-2.RLTS.T178816A7615575.en
https://doi.org/10.2305/IUCN.UK.2010-2.RLTS.T178816A7615575.en
https://doi.org/10.2305/IUCN.UK.2010-2.RLTS.T178816A7615575.en
https://doi.org/10.1111/1556-4029.12072
https://doi.org/10.1111/1556-4029.12072
https://doi.org/10.2305/IUCN.UK.2013-1.RLTS.T202905A2757743.en
https://doi.org/10.2305/IUCN.UK.2013-1.RLTS.T202905A2757743.en
https://doi.org/10.2305/IUCN.UK.2013-1.RLTS.T32624A2822050.en
https://doi.org/10.2305/IUCN.UK.2013-1.RLTS.T32624A2822050.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T38068A88301841.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T38068A88301841.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T38068A88301841.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T34561A2853368.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T34561A2853368.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T32056A2810130.en
https://doi.org/10.2305/IUCN.UK.2018-1.RLTS.T32056A2810130.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T153891751A153917814.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T153891751A153917814.en
https://www.bgci.org/files/Worldwide/Publications/PDFs/medicinal.pdf
https://www.bgci.org/files/Worldwide/Publications/PDFs/medicinal.pdf
https://www.bgci.org/files/Worldwide/Publications/PDFs/medicinal.pdf
https://doi.org/10.2305/IUCN.UK.2010-3.RLTS.T42081A10623127.en
https://doi.org/10.2305/IUCN.UK.2010-3.RLTS.T42081A10623127.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T38466A10120889.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T38466A10120889.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T31849A9664861.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T31849A9664861.en
https://doi.org/10.1016/j.tree.2014.10.008
https://doi.org/10.1016/j.tree.2014.10.008
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T32626A2822394.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T32626A2822394.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T32626A2822394.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T31315A2804348.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T31315A2804348.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33008A2830077.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33008A2830077.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33008A2830077.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T32400A2817693.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T32400A2817693.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T32400A2817693.en
https://doi.org/10.1007/s10722-007-9283-9
https://doi.org/10.1007/s10722-007-9283-9


Magos Brehm J, Maxted N, Martins-Loução MA, Ford-Lloyd

BV (2010) New approaches for establishing conservation

priorities for socio-economically important plant species.

Biodivers Conserv 19(9):2715–2740. https://doi.org/10.

1007/s10531-010-9871-4

Magos Brehm J, Kell S, Thormann I, Gaisberger H, Dulloo E,

Maxted N (2017) Interactive Toolkit for Crop Wild Rela-

tive Conservation Planning version 1.0. University of

Birmingham, Birmingham, UK and Bioversity Interna-

tional, Rome, Italy. Available at: http://www.

cropwildrelatives.org/conservation-toolkit/

Maxted N, Hawkes JG, Guarino L, Sawkins M (1997) Towards

the selection of taxa for plant genetic conservation. Genet

Resour Crop Evol 44:337–348. https://doi.org/10.1023/A:

1008643206054

Ministry of Environment The Republic of Indonesia (2013)

State of the Environment Report Indonesia 2012 Pillars of

the Environment of Indonesia

Ministry of Environment and Forestry the Repubic of Indonesia

(2014) The Fifth National Report of Indonesia to The

Convention on Biological Diversity.

Ministry of National Development Planning (2016) Indonesian

Biodiversity Strategy and Action Plan 2015–2020.

Indonesian Government

Mishra P, Kumar A, Nagireddy A et al (2016) DNA barcoding:

an efficient tool to overcome authentication challenges in

the herbal market. Plant Biotechnol J 14:8–21. https://doi.

org/10.1111/pbi.12419

Mittermeier RA, Turner WR, Larsen FW (2011) Global Bio-

diversity Conservation: The Critical Role of Hotspots

Chapter 1 Global Biodiversity Conservation: The Critical

Role of Hotspots. https://doi.org/10.1007/978-3-642-

20992-5

Mogea JP, Gandawidjaja D, Wiriadinata H, Nasution RE, dan

Irawati (2001) Tumbuhan Langka Indonesia (Indonesian

rare plants). Bogor: Puslitbang Biologi – LIPI.

MPNS (2020) the Medicinal Plant Names Services (MPNS)

Resource is V9.0, published January 2020. https://mpns.

science.kew.org/mpns-portal/version. Accessed on 25th

July 2020

Myers N, Mittermeier RA, Mittermeier CG et al (2000) Biodi-

versity hotspots for conservation priorities. Nature

403:853–858. https://doi.org/10.1038/35002501

Newman MF, Pooma R (2017) Shorea glauca. The IUCN Red

List of Threatened Species 2017: e.T33113A2832740.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2017-

3.RLTS.T33113A2832740.en. Downloaded on 13 Febru-

ary 2020.

Newman MF, Pooma R. (2017b). Shorea bracteolata. The
IUCN Red List of Threatened Species 2017:
e.T33105A2832597. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.2017-3.RLTS.T33105A2832597.

en. Downloaded on 13 February 2020.

Newmaster SG, Grguric M, Shanmughanandhan D et al (2013)

DNA barcoding detects contamination and substitution in

North American herbal products. BMC Med 11:222.

https://doi.org/10.1186/1741-7015-11-222

Nguyen HN, Vu VD, Luu HT, Hoang VS, Pooma R, Khou E,

Nanthavong K, Newman MF, Ly V, Barstow M (2017)

Anisoptera costata. IUCN Red List Threat Species

2017:e.T33166A2833752. https://doi.org/10.2305/IUCN.

UK.2017-3.RLTS.T33166A2833752.en

Olander SB, Wilkie P (2018) Palaquium hispidum. The IUCN

Red List of Threatened Species 2018:

e.T61965305A61965308. https://dx.doi.org/https://doi.

org/10.2305/IUCN.UK.2018-2.RLTS.

T61965305A61965308.en. Downloaded on 13 February

2020.

Paton A, Allkin R, Belyaeva I, et al. (2016) Plant Name

Resources: Building Bridges With Users. Botanists of the

Twenty-First Century: Roles, Challenges and Opportuni-

ties 1–10. Retrieved from http://www.ncbi.nlm.nih.gov/

pubmed/29058848

Pooma R, Barstow M, Newman MF (2017a) Hopea sangal. The
IUCN Red List of Threatened Species 2017:

e.T31314A2804189. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.2017-3.RLTS.T31314A2804189.

en. Downloaded on 13 February 2020.

Pooma R, Newman MF (2017a) Shorea singkawang. The IUCN
Red List of Threatened Species 2017: e.T33480A2837343.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2017-

3.RLTS.T33480A2837343.en. Downloaded on 13 Febru-

ary 2020.

Pooma R, Newman MF (2017b) Shorea sumatrana. The IUCN
Red List of Threatened Species 2017: e.T33481A2837487.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2017-

3.RLTS.T33481A2837487.en. Downloaded on 13 Febru-

ary 2020.

Pooma R, Newman MF, Barstow M (2017b) Shorea laevis. The
IUCN Red List of Threatened Species 2017:

e.T33121A2833046. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.2017-3.RLTS.T33121A2833046.

en. Downloaded on 13 February 2020.

POWO (2019) ‘‘Plants of the World Online. Facilitated by the

Royal Botanic Gardens, Kew. Published on the Internet;

http://www.plantsoftheworldonline.org/ Retrieved 05 Jan-

uary 2020.’’

Rakotoarinivo M, Dransfield J (2012) Borassus madagas-
cariensis. The IUCN Red List of Threatened Species 2012:

e.T38452A2869399. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.2012.RLTS.T38452A2869399.

en. Downloaded on 13 February 2020.

Randi A, Julia S, Kusumadewi Y, Robiansyah I, Shomat F,

Tanggaraju S, Hamidi A, Juiling S, Bodos V, Maryani A

(2019a) Shorea macrophylla. IUCN Red List Threat Spe-

cies 2019:e.T33620A125629642. https://doi.org/10.2305/

IUCN.UK.2019-3.RLTS.T33620A125629642.en

Randi A, Julia S, Kusumadewi Y, Tanggaraju S, Maryani A,

Bodos V, Hamidi A, Juiling S (2019b) Shorea splendida.
IUCN Red List Threat Species

2019:e.T33622A149072329. https://doi.org/10.2305/

IUCN.UK.2019-3.RLTS.T33622A149072329.en

Randi A, Barstow M, Julia S, Kusumadewi Y (2019c) Shorea
stenoptera. The IUCN Red List of Threatened Species

2019: e.T33623A125629727. https://dx.doi.org/https://

doi.org/10.2305/IUCN.UK.2019-3.RLTS.

T33623A125629727.en. Downloaded on 13 February

2020.

Ratnasingham S, Hebert PDN (2007) Barcoding bold: the bar-

code of life data system. Mol Ecol Notes 7:355–364.

https://doi.org/10.1111/j.1471-8286.2006.01678.x

123

Genet Resour Crop Evol

https://doi.org/10.1007/s10531-010-9871-4
https://doi.org/10.1007/s10531-010-9871-4
http://www.cropwildrelatives.org/conservation-toolkit/
http://www.cropwildrelatives.org/conservation-toolkit/
https://doi.org/10.1023/A:1008643206054
https://doi.org/10.1023/A:1008643206054
https://doi.org/10.1111/pbi.12419
https://doi.org/10.1111/pbi.12419
https://doi.org/10.1007/978-3-642-20992-5
https://doi.org/10.1007/978-3-642-20992-5
https://mpns.science.kew.org/mpns-portal/version
https://mpns.science.kew.org/mpns-portal/version
https://doi.org/10.1038/35002501
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33113A2832740.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33113A2832740.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33105A2832597.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33105A2832597.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33105A2832597.en
https://doi.org/10.1186/1741-7015-11-222
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33166A2833752.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33166A2833752.en
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T61965305A61965308.en
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T61965305A61965308.en
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T61965305A61965308.en
http://www.ncbi.nlm.nih.gov/pubmed/29058848
http://www.ncbi.nlm.nih.gov/pubmed/29058848
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T31314A2804189.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T31314A2804189.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T31314A2804189.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33480A2837343.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33480A2837343.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33481A2837487.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33481A2837487.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33121A2833046.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33121A2833046.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T33121A2833046.en
http://www.plantsoftheworldonline.org/
https://doi.org/10.2305/IUCN.UK.2012.RLTS.T38452A2869399.en
https://doi.org/10.2305/IUCN.UK.2012.RLTS.T38452A2869399.en
https://doi.org/10.2305/IUCN.UK.2012.RLTS.T38452A2869399.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T33620A125629642.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T33620A125629642.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T33622A149072329.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T33622A149072329.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T33623A125629727.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T33623A125629727.en
https://doi.org/10.2305/IUCN.UK.2019-3.RLTS.T33623A125629727.en
https://doi.org/10.1111/j.1471-8286.2006.01678.x


Raven PH, Margulis L (2009) Macroscope: the herbal of rum-

phius. Am Sci 97(1):7–9. https://doi.org/10.1511/2009.76.

7

Risna AR, Kusuma YWC, Widyatmoko D, Hendrian R, Pribadi

DO (2010) Spesies priositas untuk konservasi tumbuhan

Indonesia. Bogor, Pusat Konservasi Tumbuhan Kebun

Raya Bogor Lembaga Ilmu Pengetahuan Indonesia (LIPI)

Rivera D, Allkin R, Obón C, Alcaraz F, Verpoorte R, Heinrich

M (2014) What is in a name? the need for accurate scien-

tific nomenclature for plants. J Ethnopharmacol

152(3):393–402. https://doi.org/10.1016/j.jep.2013.12.022

Romand-Monnier F (2013) Elettariopsis sumatrana. The IUCN
Red List of Threatened Species 2013:

e.T44392454A44426836. https://dx.doi.org/https://doi.

org/10.2305/IUCN.UK.2013-1.RLTS.

T44392454A44426836.en. Downloaded on 13 February

2020.

Rumphius CE (1741–1755) Herbarium Amboinense 7 vols

Burman, J (ed.) Amsterdam, s Gravenhage, Utrecht.

Schippmann U, Cunningham DLAB (2002) Impact of cultiva-

tion and gathering of medicinal plants on biodiversity:

global trends and issues. FAO, Rome Italy

Schnell D, Catling P, Folkerts G, Frost C, Gardner R, et al.
(2000) Nepenthes boschiana. The IUCN Red List of

Threatened Species 2000: e.T40104A10314124. https://

dx.doi.org/https://doi.org/10.2305/IUCN.UK.2000.RLTS.

T40104A10314124.en. Downloaded on 13 February 2020.

Techen N, Parveen I, Pan Z, Khan IA (2014) DNA barcoding of

medicinal plant material for identification. Curr Opin

Biotechnol 25:103–110. https://doi.org/10.1016/j.copbio.

2013.09.010

The National Development Planning Agency (2003) Indonesian

Biodiversity Strategy and Action Plan National document.

The National Development Planning Agency

Thomas P, Farjon A (2011) Taxus wallichiana. The IUCN Red

List of Threatened Species 2011: e.T46171879A9730085.

https://dx.doi.org/https://doi.org/10.2305/IUCN.UK.2011-

2.RLTS.T46171879A9730085.en. Downloaded on 13

February 2020.

UNEP-WCMC (Comps.) (2014). Checklist of CITES species.

CITES Secretariat, Geneva, Switzerland, and UNEP-

WCMC, Cambridge, United Kingdom. Accessed on 4th

December 2019.

van Andel TR, Croft S, van Loon EE et al (2015) Prioritising

West African medicinal plants for conservation and sus-

tainable extraction studies based on market surveys and

species distribution models. Biol Conserv 181:173–181.

https://doi.org/10.1016/j.biocon.2014.11.015

Vavilov NI (1935) Theoretical Basis for Plant Breeding, Vol 1

Moscow Origin and Geography of Cultivated Plants. The

Phytogeographical Basis for Plant Breeding D Love, transl

Cambridge Univ Press, Cambridge

Veldkamp JF (2011) Georgius everhardus rumphius

(1627–1702), the blind seer of Ambon. Gard Bull Singap

63(1 & 2):1–15

Voek RA (2004) Disturbance pharmacopoeias: medicine and

myths from the humid tropics. Ann Assoc Am Geogr

94(4):868–888

WHO (2009) The use of herbal medicines in primary health

care. Report of the regional meetings. Yangon, Myanmar

10 - 12 March 2009. WHO Drug Inf

Willis KJ (ed) (2017) State of the world’s plants 2017. Report

Royal Botanic Gardens, Kew

World Conservation Monitoring Centre (1998a) Alstonia
scholaris. The IUCN Red List of Threatened Species 1998:

e.T32295A9688408. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.1998.RLTS.T32295A9688408.

en. Downloaded on 13 February 2020.

World Conservation Monitoring Centre (1998b) Horsfieldia
iryaghedhi. The IUCN Red List of Threatened Species

1998: e.T33525A9790189. https://dx.doi.org/https://doi.

org/10.2305/IUCN.UK.1998.RLTS.T33525A9790189.

en. Downloaded on 13 February 2020.

World Conservation Monitoring Centre (1998c) Lithocarpus
indutus. The IUCN Red List of Threatened Species 1998:

e.T31990A9668174. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.1998.RLTS.T31990A9668174.

en. Downloaded on 13 February 2020.

World Conservation Monitoring Centre (1998d) Lithocarpus
platycarpus. The IUCN Red List of Threatened Species

1998: e.T31997A9669039. https://dx.doi.org/https://doi.

org/10.2305/IUCN.UK.1998.RLTS.T31997A9669039.

en. Downloaded on 13 February 2020.

World Conservation Monitoring Centre (1998e) Livistona
woodfordii. The IUCN Red List of Threatened Species

1998: e.T38601A10136462. https://dx.doi.org/https://doi.

org/10.2305/IUCN.UK.1998.RLTS.T38601A10136462.

en. Downloaded on 13 February 2020.

World Conservation Monitoring Centre (1998f) Sindora
javanica. The IUCN Red List of Threatened Species 1998:

e.T33259A9764939. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.1998.RLTS.T33259A9764939.

en. Downloaded on 13 February 2020.

World Conservation Monitoring Centre (1998g) Vitex parvi-
flora. The IUCN Red List of Threatened Species 1998:

e.T33339A9777894. https://dx.doi.org/https://doi.org/10.

2305/IUCN.UK.1998.RLTS.T33339A9777894.

en. Downloaded on 13 February 2020.

Publisher’s Note Springer Nature remains neutral with

regard to jurisdictional claims in published maps and

institutional affiliations.

123

Genet Resour Crop Evol

https://doi.org/10.1511/2009.76.7
https://doi.org/10.1511/2009.76.7
https://doi.org/10.1016/j.jep.2013.12.022
https://doi.org/10.2305/IUCN.UK.2013-1.RLTS.T44392454A44426836.en
https://doi.org/10.2305/IUCN.UK.2013-1.RLTS.T44392454A44426836.en
https://doi.org/10.2305/IUCN.UK.2013-1.RLTS.T44392454A44426836.en
https://doi.org/10.2305/IUCN.UK.2000.RLTS.T40104A10314124.en
https://doi.org/10.2305/IUCN.UK.2000.RLTS.T40104A10314124.en
https://doi.org/10.1016/j.copbio.2013.09.010
https://doi.org/10.1016/j.copbio.2013.09.010
https://doi.org/10.2305/IUCN.UK.2011-2.RLTS.T46171879A9730085.en
https://doi.org/10.2305/IUCN.UK.2011-2.RLTS.T46171879A9730085.en
https://doi.org/10.1016/j.biocon.2014.11.015
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T32295A9688408.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T32295A9688408.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T32295A9688408.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33525A9790189.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33525A9790189.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33525A9790189.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T31990A9668174.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T31990A9668174.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T31990A9668174.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T31997A9669039.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T31997A9669039.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T31997A9669039.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T38601A10136462.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T38601A10136462.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T38601A10136462.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33259A9764939.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33259A9764939.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33259A9764939.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33339A9777894.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33339A9777894.en
https://doi.org/10.2305/IUCN.UK.1998.RLTS.T33339A9777894.en

	Setting the priority medicinal plants for conservation in Indonesia
	Abstract
	Introduction
	Methods
	Results
	Establishing the checklist of Indonesian medicinal plants
	Prioritising and inventorying Indonesian medicinal plants

	Discussion
	Checklist of Indonesian medicinal plants

	Conclusion
	Author Contributions
	Funding
	Appendix
	References




