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Abstract. More than 80 potentially invasive plant species have spread throughout the Cibodas 

Biosphere Reserve, Indonesia. Recently, research has shown that the surrounding community 

utilizes more than 50% of these species. Although this utilization provides social and economic 

benefits, it threatens the Cibodas Biosphere Reserve core zone ecologically. Therefore, this study 

conducted a risk assessment to determine the invasiveness level of utilized plant species. The 

evaluation was performed using Hawaii and Pacific Weed Risk Assessment (WRA) scheme. The 

results show that almost all the potentially invasive plant species are high risk, with scores 

ranging from 10 to 26, except for Fragaria vesca and Mentha arvensis. The highest WRA score 

was obtained for Lantana camara and followed by Austroeupatorium inulifolium, Cobaea 

scandens, Mikania cordata, Sonchus asper, Clidemia hirta, Piper aduncum, Sonchus arvensis, 

Cestrum aurantiacum, Dracaena fragrans, Passiflora ligularis, Podachaenium eminens, 

Thunbergia coccinea, and Wedelia trilobata. As most of these species were herbaceous plants 

obtained from cultivated areas, the risk of invasion into the core zone is low. Based on the 

findings, the recommended management option to control these species is harvesting, 

accompanied by containment. Through this method, the community can continue to use the 

species while controlling the population, thereby limiting their spread.  

1.  Introduction 

Alien plant species are species that have spread over new areas beyond their geographic distribution [1, 

2]. After these species are naturalized, they can survive and reproduce. However, these species become 

invasive alien plant species (IAPS) when they cause ecological and economic loss [2-4]. Richardson [5] 

described the growth and reproduction of IAPS, stating that for taxa that are spread by seeds or other 

propagules, IAPS can spread a distance of over 100 m in less than 50 years. Meanwhile, for taxa that 

are spread by roots, rhizomes, stolons, or vine stems, IAPS can spread more than 6 m in three years. 

To date, there are 88 potentially IAPS in the Cibodas Biosphere Reserve (CBR) area [6], occurring 

in both the Gunung Gede Pangrango National Park (GGPNP), which is considered the core zone as well 

as a buffer zone [7-15]. Of these IAPS that spread, communities in the buffer zone utilize more than 

50% of them [6], including the community in the Cibodas [16], Sarongge [17], and Bodogol areas [18-

20]. Our previous study concerning potential IAPS utilization at three locations (Cibodas, Bodogol, and 
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Gekbrong) in the CBR buffer zone revealed that at least 72 species are beneficial to the community, ten 

of which have high utilization value [21]. 

Further, the utilization of these plant species has a positive impact as they benefit the community. 

However, caution regarding the potential invasion of these species must be maintained. Hence, each 

utilized species' invasive risk level must be assessed to identify the risk level of these species and 

determine their proper management. 

2.  Methodology 

Our previous research about the utilization of potentially Invasive Alien Plant Species (IAPS) in Cibodas 

Biosphere Reserves showed 72 species commonly used by the community [21]. From that data, we 

evaluate the ecological risk of every utilized species. The ecological risk assessment uses the Hawaii 

and Pacific Weed Risk Assessment (WRA) scheme [22]. The evaluation was performed by filling out 

the WRA sheet for every utilized potential IAPS. This scheme was selected because it is free, and it 

predicts the risk level of invasion from many species quickly and easily without conducting ground 

checks. The WRA was developed to identify the risk level of species invasion via a series of questions 

based on the characteristics of the plant species of interest. These questions include cultivation factors, 

climatic suitability, morphological and physiological characteristics, seed productivity and distribution, 

and resistance to disturbance [22, 23]. The answers to these questions are "yes" or "no" based on a 

literature review of several assessed species studies. The score of each "yes" and "no" is different for 

every question (WRA sheet 2). After the assessment is complete, the total score is calculated to 

determine the category of risk as follows [22]: 

a. Total score > 6 = high risk 

b. Total score 1-6 = need a second assessment 

c. Total score < 1 = low risk 

Based on this categorization, we analyzed the risk level of each species relative to their bio-ecological 

characteristics and their location in the CBC area. Based on this analysis, we determined whether the 

invasive risk of every species threatened the GGPNP forest area. Additionally, determining a suitable 

management option based on their individual utilization is crucial for reducing the spread of these 

species. 

3.  Results and Discussion 

The risk assessment results showed that all 72 species were considered high-risk for invasion, except 

for two species with low risk, namely Fragaria vesca and Mentha arvensis (Table 1). Several factors 

determine the potential level of invasiveness, including domestication or cultivation, weeds in other 

places, morphology, lifeform, seed reproduction, distribution mechanism, and other characteristics. 

Those can make the species resistant to disturbance [23]. Specifically, the cultivation factor influences 

the risk value, and if it is commonly cultivated, the risk value reduces significantly, as in the case of F. 

vesca and M. arvensis. 

In low-risk F. vesca and M. arvensis, both species have been cultivated by the community for a long 

time. These species commonly trade in the Cibodas area, especially F.vesca, which produces 

strawberries, giving them a high economic value. Strawberries were introduced to the mountainous areas 

of the Cibodas Botanical Gardens in the 18th century or around the 1840s, when many other species 

were also introduced [24]. The history of the spread of M. arvensis is mostly unknown, but they were 

derived from Europe [25]. This species is a source of essential oils that have economic value and is 

suitable for the climate of Indonesia [25].  

3.1. Characteristic of high-risk plant species and their introduction histories 

A total of 70 potentially high-risk IAPS had WRA scores ranging from 10 to 26. The high-risk species 

with a WRA score of > 20 included Lantana camara, Austroeupatorium inulifolium, Cobaea scandens, 

Sonchus asper, Clidemia hirta, Piper aduncum, and Sonchus arvensis (Table 1). The species with the 

highest WRA score (26) is Lantana camara, which is from the Verbenaceae family.  
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Table 1. The risk level of every species based on assessment results. 

Species Family WRA score Risk level Life form 

Ageratina riparia Asteraceae 18 high herbs 

Ageratum conyzoides Asteraceae 16 high herbs 

Ageratum houstonianum Asteraceae 19 high herbs 

Amaranthus spinosus Amarathaceae 16 high herbs 

Artemisia vulgaris Asteraceae 16 high herbs 

Austroeupatorium inulifolium Asteraceae 22 high shrub 

Bartlettina sordida Asteraceae 16 high shrub 

Bellucia pentamera Melastomataceae 13 high small tree 

Bidens pilosa Asteraceae 19 high herbs 

Browallia americana Solanaceae 19 high herbs 

Brugmansia suaveolens Solanaceae 15 high small tree 

Brugmansia versicolor Solanaceae 16 high small tree 

Brugmansia x candida Solanaceae 16 high small tree 

Calathea lietzei  Marantaceae 13 high herbs 

Calliandra calothyrsus Fabaceae 12 high shrub 

Centella asiatica Apiaceae 13 high herbs 

Cerastium glomeratum Caryophyllaceae 12 high herbs 

Cestrum aurantiacum Solanaceae 20 high shrub 

Cestrum elegans Solanaceae 18 high shrub 

Chimonobambusa quadrangularis Poaceae 18 high bamboo 

Cinchona pubescens Rubiaceae 15 high tree 

Clibadium surinamense Asteraceae 13 high shrub 

Clidemia hirta Melastomataceae 21 high shrub 

Cobaea scandens Polemoniaceae 22 high climber 

Cosmos caudatus  Asteraceae 13 high herbs 

Cyphomandra betacea Solanaceae 14 high shrub 

Dichrocephala bicolor Asteraceae 14 high herbs 

Dracaena fragrans Asparagaceae 20 high shrub 

Drymaria cordata Caryophyllaceae. 18 high herbs 

Emilia sonchifolia Asteraceae 15 high herbs 

Erechtites valerianifolius  Asteraceae 12 high herbs 

Eryngium foetidum Apiaceae 14 high herbs 

Euphorbia hirta Euphorbiaceae 10 high herbs 

Euphorbia prostrata Euphorbiaceae 10 high herbs 

Fragaria vesca Rosaceae -1 low herbs 

Galinsoga parviflora Asteraceae 13 high herbs 

Gnaphalium purpureum Asteraceae 11 high herbs 

Hyptis brevipes Lamiaceae 12 high herbs 

Indigofera suffruticosa Fabaceae 10 high shrub 

Kalanchoe pinnata  Crassulaceae 12 high herbs 

Lantana camara Verbenaceae 26 high shrub 

Maesopsis eminii Rhamnaceae 17 high tree 

Melastoma malabathricum Melastomataceae 17 high shrub 
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Species Family WRA score Risk level Life form 

Mentha arvensis Lamiaceae -4 low herbs 

Mikania cordata Asteraceae 22 high climber 

Oxalis barrelieri Oxalidaceae 10 high herbs 

Oxalis corniculata Oxalidaceae 15 high herbs 

Oxalis latifolia Oxalidaceae 13 high herbs 

Passiflora edulis Passifloraceae 17 high climber 

Passiflora ligularis Passifloraceae 20 high climber 

Passiflora suberosa Passifloraceae 14 high climber 

Physalis peruviana Solanaceae 11 high herbs 

Piper aduncum Piperaceae 21 high small tree 

Podachaenium eminens Asteraceae 20 high shrub 

Salvia hispanica Lamiaceae 10 high herbs 

Sida rhombifolia Malvaceae 13 high shrub 

Solanum aculeatissimum Solanaceae 17 high shrub 

Solanum americanum Solanaceae 14 high herbs 

Solanum torvum Solanaceae 10 high shrub 

Solanum verbascifolium Solanaceae 17 high shrub 

Sonchus arvensis Asteraceae 21 high herbs 

Sonchus Asper Asteraceae 22 high herbs 

Sonchus oleraceus Asteraceae 16 high herbs 

Spilanthes acmella Asteraceae 11 high herbs 

Stachytarpheta jamaicensis Verbenaceae 17 high shrub 

Stellaria media Caryophyllaceae. 18 high herbs 

Taraxacum officinale Asteraceae 18 high herbs 

Tetrapanax papyrifer Araliaceae 14 high shrub 

Thunbergia coccinea Acanthaceae 20 high climber 

Tithonia rotundifolia Asteraceae 16 high shrub 

Viola odorata Violaceae 12 high herbs 

Wedelia trilobata Asteraceae 20 high herbs 

As reported in many studies on weeds, L. camara is a highly important invasive species. Specifically, 

this species is one of the 100 most dangerous invasive species globally [26]. In addition, [27] stated that 

this species includes ten dangerous weeds that have invaded various global habitats. This species is 

reported as the 75 most important weed species in Indonesia [28]. The first record of this species was 

recorded in the Java state in the Bogor Botanical Gardens catalog 1866 [14] but has since spread over 

almost all over the country [28]. Therefore, this species is listed as an IAPS in the Ministry of 

Environment and Forestry Regulation [29]. 

 [14] mentioned that L. camara could adapt to a variety of different habitats (mountain forests to 

savanna). This is evidenced by its invasion in eight national parks in Java, including Ujung Kulon, Gede 

Pangrango, Merapi, Merbabu, Bromo Tengger Semeru, Meru Betiri, Alas Purwo, and Baluran [14]. This 

species also has several characteristics that support its invasive ability, such as thorny shrubs, shade 

resistance, tolerance to various soil types, and fuel sources in fire-prone areas [30]. Further, its 

allelopathic content of decomposed leaf litter has been shown to inhibit the growth of other plant species 

[31]. L. camara also survives under shade by increasing leaf biomass, leaf size, leaf area index, and 

plant height and decreasing leaf thickness and stomatal density [27]. 

The invasive species with high WRA values include Austroeupatorium inulifolium, Sonchus asper, 

and Cobaea scandens. In addition to L. camara, A. inulifolium and C. scandens are also considered 
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important invasive species in Indonesia [28]. [32] stated that A. inulifolium has phenotypic plasticity or 

morphological and physiological flexibility, allowing it to adapt to various environmental conditions 

quickly. This characteristic allows the species to invade a habitat quickly. This species was introduced 

to the Bogor Botanical Gardens in the 1900s and then spread to the tea and quinine plantations in West 

Java, used as a hedge plant [14, 28, 33]. 

Cobaea scandens is a fast-growing climbing plant that can cover many other plant species [34]. It 

produces abundant fruit and seeds, is pollinated by bats, and lives in riparian areas, facilitating seeds' 

dispersal via water [34]. The first record of this species was in the Cibodas Botanical Garden (CBG) in 

1927, and in 1930, it was officially recorded in the CBG plant catalog [15]. This species was introduced 

as an ornamental plant from Mexico and has since spread onto the GGPNP forest area [15, 28]. 

Although Sonchus asper is not considered an important weed species in Indonesia, it is a 

cosmopolitan plant with wide tolerance to various climatic conditions. In addition, it produces abundant 

seeds that are spread by wind, water, and agricultural activities [35, 36]. These factors play an essential 

role in the invasion of this species, making it a dangerous weed [36, 37]. This species was first recorded 

in the Bogor Botanical Gardens catalog in 1844 [14]. 

Clidemia hirta (local name: harendong bulu) is a shrub from the Melastomataceae family. [14] 

mentioned that this species was first discovered in Java in the late 19th century but has since spread and 

become naturalized in Java, Sumatra, and Sulawesi [28]. [14] also showed that it had invaded six of the 

eight national parks in Java, including Ujung Kulon, Gede Pangrango, Merapi, Merbabu, Bromo 

Tengger Semeru, and Meru Betiri. As this species has sweet, edible berries, both animals and humans 

play a role in spreading its seeds. The morphology of the fruit, which has soft thorns and sticky flesh, 

makes it easier to spread the seeds, as they attach to clothes or animal skins or are carried away during 

agricultural activities. The production of seeds is also abundant and can be applied in various ways, 

enabling this species to quickly spread and invade a habitat [38]. Further, it has an allelopathic effect 

that inhibits the growth of other species [39]. 

Piper aduncum (local name: sirihan) is a shrub or small tree belonging to the Piperaceae family. 

Hartemink [40] mentioned that this species was introduced to Indonesia in the 1860s as an ornamental 

plant for the Bogor Botanical Gardens. Then, in the 1920s, this species spread to the environment around 

the Bogor Botanical Gardens, consisting of riverbank habitats and steep slopes. This species has since 

spread throughout Indonesia because of its ability to proliferate in neglected or disturbed areas and open 

forest areas [28]. Although this species is not very resistant to shade, it can survive shade at a low growth 

rate [41]. 

Nevertheless, it will experience rapid growth under full sun, causing this species to easily grow in 

open areas, both individually and in groups, forming dense shrubs. This species flowers and bears fruit 

all year, and its seed dispersal is performed by birds, bats, and even arboreal rodents, as well as the wind 

[40,41]. Susanto [42] reported that P. aduncum seeds have a fast germination time of approximately 17 

to 25 days, with a percentage of sprouts as high as 90%. The combination of small and abundant seed 

sizes, high germination rates, and various distribution mechanisms allows this species to rapidly invade 

a habitat, especially in open areas [40]. 

Finally, the last species, Sonchus arvensis, is in the same family as Sonchus asper. This species is 

also known as a weed on agricultural lands [36]. Although its seed production is not as high as that of 

S. asper, its seeds are very easily spread by the wind and easily germinate [43]. This species also has 

allelopathic effects [44].  

3.2. Potential for invasion of high-risk species into forest areas 

The leading cause of plant invasion is the absence of factors that naturally control invasive plant 

populations [45]. In the absence of natural enemies, these species can grow and reproduce without 

disturbance [46]. This phenomenon is also supported by small seed size, abundance, easy distribution, 

high germination rates, and fast growth [47]. Apart from the inherent characteristics of these IAPS, 

habitat conditions also determine their rates of invasion. For example, a study on the spread of Cestrum 

aurantiacum in a remnant forest in Cibodas Botanic Garden [11] found that at least two factors supported 

its spread: the characteristics of the species and the environmental conditions that support the growth 
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and distribution of the species. Specifically, ecological conditions play a crucial role in the invasion 

process. [3] mentioned that habitat conditions also support the spread of IAPS, such as usually disturbed 

areas with low species diversity rates.  

Although some IAPS are resistant to shade, most require a high intensity of sunlight and thus tend to 

grow in open areas [9]. In particular, Junaedi [48] found that the distribution of Cestrum aurantiacum 

was significantly related to light intensity. Specifically, the light intensity was higher at the location of 

species occurrence than that in the plot without the species. Therefore, invasive species populations are 

generally more abundant in open areas than in shaded locations. This information relates to this study 

as most of these plant species occur in cultivated areas (CBC buffer zone) rather than forest areas 

(Gunung Gede Pangrango National Park), as the population mostly exists in cultivated areas (Fig. 1). 

This occurrence also increases the ease of access of obtaining species that grow close to the settlements. 
 

 
Figure 1. Source of utilized potential Invasive Alien Plant Species (IAPS). 

Concerning the potential of invasion in tropical forest areas, [46] stated that the primary key to 

invasion occurrence in forest areas depends on canopy cover. Specifically, if the canopy cover is 

maintained, the site will be more resistant to invasion. For example, studies on the spread of invasive 

Merremia peltata in Bukit Barisan Selatan National Park showed that this species is more abundant in 

fragmented forests than in preserved forest areas [49]. Thus, it is generally assumed that well-managed 

protected areas, especially mountainous areas with a high level of species diversity, can withstand plant 

invasion [2]. Therefore, although the results of the WRA assessment indicate that certain species have 

a high potential for invasion, as long as the condition of the TNGP forest area is maintained, it is unlikely 

that these species will invade. 

3.3. Efforts to control the population of potentially invasive alien plant species 

Although the potential for invasion is low, it is still necessary to control the species spread in the CBR, 

not only in forest areas but also in cultivated areas. Management options can be adopted from research 

concerning the management of the invasive species C. aurantiacum [50]. Several options can be applied 

in this study, including eradication, containment, bio-control, harvesting, and doing nothing. Based on 

the literature, even though this study did not conduct an assessment process to determine which action 

was most appropriate for the application, because these IAPS are utilized, harvesting is arguably the 

most suitable management option. Further, harvesting can simultaneously be performed with 

containment, enabling the plant population to be controlled without further spread. Containment is a 

deliberate action that prevents the formation and reproduction of species outside a predetermined area 

[51]. Containment is the best management option when eradication is not feasible or has unexpected 

side effects [50].  

Containment can be performed alongside harvesting activity by the community as a population 

control method in the locations the species spread. For species in cultivated areas (buffer zone), 

harvesting activities can be maximized and even commercialized. Some of these species have economic 
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value and are usually traded by the community. Similarly, several species in forest areas have a high 

potential as a source of food, medicine, or firewood. For example, Chimonobambusa quadrangularis 

has the potential to be used as a source of prebiotics [52], Calliandra callothyrsus as wood energy [53], 

or Passiflora edulis as a source of fruit [17]. Moreover, harvesting is a feasible management option 

because the species are mostly herbaceous plants and shrubs, making them easier to harvest than trees 

(Fig. 2). 

 

 
Figure 2. Lifeform of utilized potentially Invasive Alien Plant Species (IAPS). 

Rai and Scarborough [54] stated that introduced species have already become part of the ecosystem, 

providing direct and indirect benefits. van Steenis and van Steenis-Kruseman [24] found many exotic 

species were introduced to the Cibodas mountain area around the 1800s. From the time the species was 

introduced to the present day, the period has undoubtedly made the species considered part of the 

community's life in the CBR area. Therefore, collaboration with the community on the management of 

potentially IAPS is needed, so the invasion risk of these species can be controlled, and the community 

can still benefit from these species' existence. 

In this study, the WRA was used as a pre-assessment to determine the risk level and rapidly assess a 

large number of species at no cost. However, suppose there is a massive spread of potentially IAPS 

within the forest area. In that case, we must assess the invasive rate using post-border risk management 

[55], which can evaluate the real invasion risk by calculating the level of invasiveness, impact, and 

potential distribution of the species. Nevertheless, the method used herein determined a comparative 

risk value of every IAPS to formulate the most feasible management [55]. 

4.  Conclusion 

Based on the WRA assessment, 70 of the 72 utilized alien species have a high risk of invasion. 

Depending on their lifeform, which was dominated by herbaceous plants, and the species source, which 

was mostly cultivated areas (buffer zone), the invasion potential of these species in the TNGP forest 

area (CBC core zone) is low. However, the most suitable way to prevent potential invasion is to maintain 

the forest areas as unsuitable habitats for IAPS by preventing forest areas from fragmentation, 

maintaining canopy cover, and preserving a high diversity of plant species. The recommended 

management option for controlling the population based on the results of the WRA and the current 

utilization activity is a combination of harvesting and containment. By implementing these management 

options, the community can continue to utilize these species while controlling their populations. 

References 

[1] Cassey P, García-Díaz P, Lockwood J L and Blackburn T M 2018 Invasion Biology: Searching 

for Predictions and Prevention, and Avoiding Lost Causes (Invasion Biology: Hypotheses and 

Evidence) Eds. Jeschke J M, Heger T UK CAB International chapter 1 pp 3-13 

bamboo
climber

herbs

shrub

small tree

tree



INAFOR 2021 Stream 2
IOP Conf. Series: Earth and Environmental Science 914 (2021) 012035

IOP Publishing
doi:10.1088/1755-1315/914/1/012035

8

 

 

 

 

 

 

 

[2] Rai P K and Singh J S 2020 Invasive alien plants: Their impact on environment, ecosystem 

services and human health Ecol. Indic. 111 1-20  

[3] Booth B D, Murphy S D and Swanton C J 2010 Invasive Plant Ecology in Natural and 

Agricultural System, 2nd edition UK CAB International p 214 

[4] Ricciardi A, Hoopes M F, Marchetti M P and Lockwood J L 2013 Progress toward understanding 

the ecological impacts of non-native species Ecol. Monogr. 83 263-82 

[5] Richardson D M, Pyšek P, Rejmánek M, Barbour M G, Panetta F D and West C J 2000 

Naturalization and invasion of alien plant: concepts and definitions Divers Distrib. 6 93-107 

[6] Handayani A and Hidayati S 2020 Utilization of Invasive Alien Species (IAS) by communities 

around Cibodas Biosphere Reserve (CBR): a recommendation for invasive alien species 

management and policy IOP Conf. Ser.: Earth Environ. Sci. 533(2020) 012017  

[7] Mutaqien Z, Tresnanovia V and Zuhri M 2011 Penyebaran Tumbuhan Asing di Hutan Wornojiwo 

Kebun Raya Cibodas, Cianjur, Jawa Barat Prosiding Seminar Nasional HUT Kebun Raya 

Cibodas Ke-159 1 550-58 

[8] Sunaryo, Uji T and Tihurua E F 2012 Jenis tumbuhan asing invasif yang mengancam ekosistem 

Taman Nasional Gunung Gede Pangrango, Resort Bodogol, Jawa Barat Berk. Penelit. Hayati 

17 147-152 

[9] Mustika D, Panjaitan P and Setiawan I 2013 Pemetaan sebaran Invasive Alien Species (IAS) 

Konyal (Passiflora Suberosa L) di Resort Pemangkuan Taman Nasional Mandalawangi, 

Taman Nasional Gunung Gede Pangrango J. Nusa Sylva 13(2) 1-8 

[10] Zuhri M and Mutaqien Z 2013 The spread of non-native plant species collection of Cibodas 

Botanical Garden into Mt. Gede Pangrango National Park J. Trop. Life Sci. 3(2) 74-82 

[11] Junaedi D I 2014 Exotic plants in the Cibodas Botanic Gardens remnant forest: inventory and 

cluster analysis of several environmental factors Bul. Kebun Raya 17(1) 1-8 

[12] Kudo Y, Mutaqien Z, Simbolon H and Suzuki E 2014 Spread of invasive plants along trails in 

two national parks in West Java, Indonesia Tropics 23(3) 99-110  

[13] Damayanto I P G P and Muhaimin M 2017 Notes on Chimonobambusa quadrangularis 

(Franceschi) Makino (Poaceae: Bambusoideae) as an Invasive Alien Plant Floribunda 5(7) 

253-257 

[14] Padmanaba M, Tomlinson K W, Hughes A C and Corlett R T 2017 Alien plant invasions of 

protected areas in Java, Indonesia Sci. Rep. 7 1-11  

[15] Efendi M, Muhaimin M and Suherman D 2019 Sebaran Populasi Cobaea scandens CAV. sebagai 

tumbuhan invasif di Kebun Raya Cibodas dan sekitarnya Al-Kauniyah J. Biol. 12 (1) 103-11  

[16] Fahrurozi I, Priyanti and Astutik S 2015 Keanekaragaman jenis tumbuhan obat pada plot cuplikan 

di hutan Taman Nasional Gunung Gede Pangrango, Indonesia Al-Kauniyah J. Biol. 8 (2) 101-

06 

[17] Setiawan M, Rahayu M and Susiarti S 2020 Studi etnobotani spesies tumbuhan asing invasif 

“konyal” (Passiflora edulis) dan peran ekonominya bagi masyarakat lokal Desa Sarongge, 

Kabupaten Cianjur, Jawa Barat Prosiding Seminar Nasional Masyarakat Biodiversitas 

Indonesia 6 552-56 

[18] Sihotang V B L 2011 Ethnomedicinal study of the Sundanese people at the Bodogol area, Gede 

Pangrango Mountain National Park, West Java Gard. Bull. Singapore 63 519-26 

[19] Rahayu M, Susiarti S and Sihotang V B L 2012 A preliminary ethnobotanical study on useful 

plants by local communities in Bodogol Lowland Forest, Sukabumi, West Java J. Trop. Biol. 

Conserv 9(1) 115-25 

[20] Rahayu M, Purwanto Y and Susiarti S 2012 Nilai kepentingan budaya keanekaragaman jenis 

tumbuhan berguna di hutan dataran rendah Bodogol, Sukabumi, Jawa Barat Ber. Biol. 11 313-

20 

[21] Handayani A, Zuhud E A and Junaedi D I 2021 Assessing the utilization of naturalized alien plant 

species by community to inform its management strategy: A case study in Cibodas Biosphere 

Reserve, West Java, Indonesia Biodiversitas 22(7) 2579-88  



INAFOR 2021 Stream 2
IOP Conf. Series: Earth and Environmental Science 914 (2021) 012035

IOP Publishing
doi:10.1088/1755-1315/914/1/012035

9

 

 

 

 

 

 

 

[22] Pheloung P C, Williams P A and Halloy S R 1999 A weed risk assessment model for use as a 

biosecurity tool evaluating plant introductions J. of Environmental Manag. 57 239-51 

[23] Daehler C C, Denslow J S, Ansari S and Kuo H 2004 A risk-assessment system for screening out 

invasive pest plants from Hawaii and other Pacific Islands Conserv. Biol. 18(2) 360-68 

[24] van Steenis C G G and van Steenis-Kruseman M 1953 Brief sketch of the Tjibodas Mountain 

Garden Flora Malesiana Bull. 10(1) 313-48 

[25] Hadipoentyanti E 2012 Varietas Unggul Mentha (Mentha arvensis), Budidaya dan Pascapanen 

Eds. Hadipoentyanti E, Atmadja WR, Hartati S yuni, Ruhnayat A, Jusniarti, Sujianto, Efiana 

(Bogor, ID: Badan Penelitian dan Pengembangan Pertanian, Kementerian Pertanian) p 28 

[26] Global Invasive Species Database 2021 Species profile: Lantana camara Retrieved from: 

http://www.iucngisd.org/gisd/species.php?sc=56 on 09-01-2021 

[27] Carrión-Tacuri J, Rubio-Casal A E, de Cires A, Figueroa M E and Castillo J M 2011 Lantana 

camara L.: A weed with great light-acclimation capacity Photosynthetica 49(3) 321-29  

[28] Tjitrosoedirdjo S S, Mawardi I and Tjitrosoedirdjo S 2016 75 Important Invasive Plant Species 

in Indonesia Ed. Soerianegara SI Bogor SEAMEO BIOTROP p 101 

[29] KLHK 2016 Peraturan Menteri Lingkungan Hidup dan Kehutanan Republik Indonesia Nomor 

P.94/MENLHK/SETJEN/KUM.1/12/2016 tentang Jenis Invasif 

[30] CABI Invasive Species Compedium 2021 Data Sheet Lantana camara Retrieved from: 

https://www.cabi.org/isc/datasheet/29771 

[31] Wang R, Kang X, Quan G and Zhang J 2015 Influence of Lantana camara on soil: effects of 

Lantana camara leaf litter on plants and soil properties Allelopath J. 35(2) 207-16 

[32] Piyasinghe I, Gunatilake J, Madawala S 2014 Competitive ability of Austroeupatorium 

inulifolium over Cymbopogon nardus under varying levels of nutrient supply National 

Symposium on Invasive Alien Species (IAS) 

[33] Heyne K 1987 Tumbuhan Berguna Indonesia jilid III, Ed ke-1 Jakarta Badan Penelitian dan 

Pengembangan Kehutanan Departemen Kehutanan pp 1826 

[34] Benedito M, Sequeira M M 2014 First record of Cobaea scandens Cav. (Polemoniaceae) as 

naturalized plant in Madeira Island (Portugal) Silva Lusit. 159(125) 159-63 

[35] Hutchinson I, Colosi J and Lewin R A 1984 The Biology of Canadian Weeds 63 Sonchus asper 

(L.) Hill and S. oleraceus L. Can J. Plant Sci. 64 731-744 

[36] CABI Invasive Species Compedium 2021 Data Sheet Sonchus asper Retrieved from: 

https://www.cabi.org/isc/datasheet/110319 

[37] Cho M S, Kim J H, Kim C S, Mejías J A and Kim S C 2019 Sow thistle chloroplast genomes: 

Insights into the plastome evolution and relationship of two weedy species, Sonchus asper and 

Sonchus oleraceus (Asteraceae) Genes 10(11) 881  

[38] Le C, Fukumori K, Hosaka T, Numata S, Hashim M and Kosaki T 2018 The distribution of an 

invasive species, Clidemia hirta along roads and trails in Endau Rompin National Park, 

Malaysia Trop. Conserv. Sci. 11 1-9  

[39] Ismaini L and Lestari A 2015 Potensi senyawa alelopati Clidemia hirta sebagai bioherbisida 

Prosiding Seminar Nasional Masyarakat Biodiversitas Indonesia 1(6) 1467-71 

[40] Hartemink A 2010 The Invasive Shrub Piper aduncum in Papua New Guinea: A Review J. Trop. 

For. Sci. 22(2) 202-13 

[41] Francis J K 2004 Wildland shrubs of the United States and its Territories: thamnic descriptions: 

volume 1 (Río Piedras: Gen. Tech. Rep. IITF-GTR-26 San Juan, PR: US Department of 

Agriculture, Forest Service, International Institute of Tropical Forestry, and Fort Collins CO 

US Department of Agriculture, Forest Service, Rocky Mountain Research Station p 830 

[42] Susanto D, Sudrajat, Suwinarti W and Amirta R 2018 Seed germination and cuttings growth of 

Piper Aduncum IOP Conf. Ser. Earth Environ. Sci. 144(1)  

[43] Lemna W K and Messersmith C G 1990 The Biology of Canadian Weeds. 94. Sonchus arvensis 

L. Can. J. Plant Sci. 70 509-32 



INAFOR 2021 Stream 2
IOP Conf. Series: Earth and Environmental Science 914 (2021) 012035

IOP Publishing
doi:10.1088/1755-1315/914/1/012035

10

 

 

 

 

 

 

 

[44] Bashir T, Anum W, Ali I, Ghaffar A, Ali L, Raza M U, Javed Z, Zafar A, Mahmood N and Shabir 

A 2018 Allelopathic effects of perennial sow thistle (Sonchus arvensis L.) on germination and 

seedling growth of maize (Zea mays L.) Allelopath J. 43(1) 105-16  

[45] May S 2007 Invasive Terrestrial Plant New York Infobase Publishing p 110 

[46] Padmanaba M and Corlett R T 2014 Minimizing risks of invasive alien plant species in tropical 

production forest management  Forests 5 1982-98  

[47] Rejmánek M and Richardson D M 2014 What attributes make some plant species more invasive? 

Ecol. Soc. Am. 77(6) 1655-61  

[48] Junaedi D I 2013 light intensity and the spread of Cestrum aurantiacum Lindl. in a secondary 

mountainous remnant forest Ber. Biol. 12(1) 39-45 

[49] Yansen, Wiryono, Deselina, Hidayat M F and Depari E K 2015 The expansion of Merremia 

peltata (L.) Merrill in fragmented forest of Bukit Barisan Selatan National Park enhanced by 

its ecophysiological attributes Biotropia 22(1) 25-32  

[50] Junaedi D I 2012 Invasive plants in mountainous remnant forest: recommendation for choosing 

best decision for invasive species management of Cestrum aurantiacum Lindl. Bul. Kebun 

Raya 15(1) 37-47 

[51] Grice A C, Murphy H T, Clarkson J R, Friedel M H, Fletcher C S and Westcott D A 2020 A 

review and refinement of the concept of containment for the management of invasive plants 

Aust. J. Bot. 68 602-16  

[52] Chen G, Chen X, Yang B, Yu Q, Wei X and Ding Y 2019 Food hydrocolloids new insight into 

bamboo shoot (Chimonobambusa quadrangularis) polysaccharides: impact of extraction 

processes on its prebiotic activity Food Hydrocoll. 95 367-77  

[53] Darmawan U W 2012 Pengembangan kaliandra (Calliandra calothyrsus) sebagai kayu energi 

Mitra Hutan Tanam. 7(2) 39-50 

[54] Rai R K and Scarborough H 2015 Understanding the effects of the invasive plants on rural forest-

dependent communities Small-scale For. 14 59-72  

[55] Tjitrosoedirjo S, Setyawati T, Sunardi, Subiakto A, Irianto R and Garsetiasih R 2016 Pedoman 

Analisis Risiko Tumbuhan Asing Invasif (Post Border) Bogor FORIS Indonesia Pusat 

Penelitian dan Pengembangan Hutan Kementerian Lingkungan Hidup dan Kehutanan 

Republik Indonesia p 48 

Acknowledgments  

We would like to thank LPDP-Ministry of Finance Republic Indonesia for funding support during this 

research (FR2682020225854). We also thank Editage (www.editage.com) for English language editing. 

 


