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ABSTRACT 
AULIA, S. A. Z., MULYANTO, D., ISKANDAR, B. S. & ISKANDAR, J. 2026. Exotic wild plants, cultural adapta-
tion, and local food diversity in Mekarsari, a tea estate’s buffer-village in West Java, Indonesia. Reinwardtia 25(1): 13
‒29. — This research examines the ethnobotanical knowledge of exotic wild plants utilized as complementary food in 
Tegallega hamlet, a part of the buffer village adjacent to a historic tea estate in West Java, Indonesia. Through semi-
structured interviews and field surveys with 22 local informants, 42 exotic wild plants from 22 families were recorded, 
primarily from Asteraceae and Solanaceae. Predominant species were herbaceous neophytes introduced during or after 
European colonization, illustrating the historical impact of the Columbian Exchange and plantation practices. Leaves 
were the most commonly used plant part, frequently consumed as lalapan, an essential ingredient of Sunda cuisine. 
The community emphasizes readily accessible resources that require the least effort, consistent with optimal foraging 
theory, whereas gender roles markedly affect foraging practices—women generally collect plants near villages, where-
as men tend to explore farther into the forest. The incorporation of these exotic wild plants into local diets underscores 
cultural adaptation and the enhancement of local knowledge. Using exotic wild plants sparingly can enhance conserva-
tion of native and endemic species, lessen the negative effects of invasive species, and create opportunities for eco-
tourism growth. This study highlights the interaction of historical, ecological, and cultural factors that influence local 
plant utilization practices.  
 
Key words: Complementary food, ethnobotany, exotic plants, Sundanese cuisine, tea plantation.   
 
ABSTRAK 
AULIA, S. A. Z., MULYANTO, D., ISKANDAR, B. S. & ISKANDAR, J. 2026. Tumbuhan liar eksotis, adaptasi 
budaya, dan keragaman pangan lokal di Mekarsari, desa penyangga perkebunan teh di Jawa Barat, Indonesia. Rein-
wardtia 25(1): 13‒29. — Penelitian ini mengkaji pengetahuan etnobotani tumbuhan liar eksotik yang digunakan se-
bagai makanan pelengkap di Kampung Tegallega, bagian dari sebuah desa penyangga di sekitar perkebunan teh berse-
jarah di Jawa Barat, Indonesia. Melalui wawancara semi-terstruktur dan survei lapangan dengan 22 informan, tercatat 
42 jenis tumbuhan liar eksotik dari 22 suku, mayoritas berasal dari suku Asteraceae dan Solanaceae. Sebagian besar 
jenis merupakan herba neofit yang diintroduksi selama atau setelah masa kolonial Eropa yang mencerminkan 
pengaruh sejarah dari Pertukaran Columbus serta praktik perkebunan. Daun merupakan bagian tumbuhan yang paling 
banyak dimanfaatkan, sering dikonsumsi sebagai lalapan, makanan penting dalam kuliner Sunda. Penduduk cenderung 
memanfaatkan sumber daya yang paling mudah diakses dengan upaya yang minimal, sejalan dengan teori optimal 
foraging. Selain itu, peran gender memengaruhi praktik ini, perempuan lebih sering mengumpulkan tumbuhan di seki-
tar permukiman, sedangkan laki-laki menjelajah ke area hutan. Penggunaan tumbuhan liar eksotik dalam pola kon-
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INTRODUCTION 
  

Some species of wild plants commonly harvest-
ed by local communities are actually non native to 
the area (Gras et al., 2019; Łuczaj et al., 2024; 
Lautenschläger et al., 2018; Motti & Motti, 2017; 
Motti, 2022). This phenomenon can also be found 
in West Java, an area widely known as a rich 
source of exotic plant species in Indonesia. West 
Java is one of the most fertile regions in Indonesia 
due to its volcanic environment and abundant 
rainfall. It is also an essential area in Indonesia for 
studying the dynamic relationship between humans and 
plants within a biocultural context. Ethnobotany pro-
vides a useful framework for examining local 
knowledge, beliefs, and resource-management practic-

es related to plants  (Albuquerque et al., 2017; Hur-
rell, 2016; Toledo, 2002). Numerous ethnobotani-
cal studies have been conducted in the province, 
but most of them have focused on how wild plants 
contribute to income generation, nutrition, and 
food security for residents (Kulsum & Susanda-
rini, 2023; Rahayu et al., 2024; Sriwahjuningsih & 
Putri, 2022; Yanty et al., 2024). Much of this 
work has focused on wild medicinal plants, with 
little focus on other categories, such as exotic wild 
plants (Aulia & Mulyanto, 2024; Rahayu et al., 
2024; Fatimah & Mulyanto, 2025). Furthermore, 
surveys conducted in West Java have also shown a 
gradual decline in the use of wild plants due to 
rarity and declining local knowledge, highlighting 
the need for further research (Pratama et al., 2019; 
Rahayu et al., 2024; Aulia & Mulyanto, 2024; Au-
lia et al., 2025). 

In 1909, the Dutch botanist Cornelis Andries 
Backer documented 153 plant species naturalized 
in Java, a number that had increased to around 300 
by 1928. Backer also concluded that one of the 
naturalization centers for exotic plants on the is-
land of Java is the plantations surrounding (see 
also Backer, 1928). This pattern shows the global 
tendency of plant homogenization since the Co-
lumbian Exchange, when plant species from other 
continents were extensively introduced and grown 
throughout the tropics, including Southeast Asia 
(Voeks, 2013). During this colonial period of   
Java’s history, concurrent with the introduction of 
new crops and plantation plants from the      
American continent, colonists also brought in  
other exotic plants with little or no food use, acci-

dentally or deliberately (Kudo et al., 2014; Pad-
manaba et al., 2017; Pols, 2009; Rahmawati & 
Rosleine, 2023). At present, in areas near planta-
tions, some of these plants have not only become 
naturalized but are also used by local people as 
complementary food.  However, no single study 
presents a detailed list of these species, including 
their cultural contexts. The diversity and abun-
dance of exotic wild plants have also not been sys-
tematically studied ethnobotanically for the planta-
tion ecosystems of Java’s mountainous regions 
(Handayani & Hidayati, 2020; Handayani et al., 
2021), and exotic wild plants have not received 
enough scientific attention, although it has been 
documented that some of them are components of 
local subsistence (Junaedi et al., 2021; Handayani 
et al., 2021; Farikha et al., 2024; Triyanto et al., 
2024). 

From an evolutionary ethnobotany perspective, 
integration of exotic plants into local knowledge 
and practices helps fill the gaps left by native spe-
cies, diversifies the botanical repertoire, and ex-
pands treatment options for diseases within local 
health systems (Gama et al., 2018; Silva et al., 
2024). On the other hand, the use of exotic wild 
plants may divert harvesting pressure from native 
species, especially endemic ones, thereby contri-
buting, albeit unintentionally, to their conservation 
and ecological sustainability. Therefore, the aim of 
this ethnobotanical study is to document local 
knowledge of exotic wild plants and their use as 
complementary food by residents of one of the old-
est tea plantations in West Java (Gambung). This 
study also investigates how the integration of exot-
ic wild plants impacts food security, consumption 
patterns, and ecological sustainability.  

 
MATERIALS AND METHODS 

 
Study Site 

This field study was conducted in Tegallega 
hamlet, Mekarsari Village, Pasirjambu District, 
Bandung Regency, West Java, Indonesia (7°
13'36.9"S; 107°51'84.1"E) (Fig. 1). The village and 
its farmland are located between two historical 
landscapes: Gambung Tea Estate and Mount Tilu 
Nature Reserve. The 600-hectare tea plantation in 
the north is one of the oldest in West Java. It was 
established in 1874 by a Dutch planter, Rudolph 
Eduard Kerkhoven, and is still run by a state-

sumsi lokal menunjukkan adanya adaptasi budaya dan pengayaan pengetahuan lokal. Pemanfaatan tumbuhan liar 
eksotik dapat membantu mengurangi efek negatif jenis invasif, mendukung pelestarian jenis asli dan endemik, serta 
membuka peluang untuk pengembangan ekowisata. Studi ini menekankan pentingnya interaksi antara faktor sejarah, 
ekologi, dan budaya dalam membentuk praktik pemanfaatan tumbuhan oleh masyarakat lokal.  
 

Kata kunci: Etnobotani,  makanan pelengkap, masakan Sunda, per kebunan teh, tumbuhan eksotik .  
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owned enterprise. Due to similar geographical and 
climatic conditions, this is one of the places in Java 
where tea and cinchona plants were commonly 
found. The Mount Tilu Nature Reserve currently 
covers an area of 8,000 hectares and is the largest 
nature reserve that located in Bandung Regency. 

The village has a cool climate, with annual tem-
peratures ranging from 16°C to 25°C, rarely drop-
ping 14°C below or exceeding 27°C. It is located at 
an altitude of 1,000-1,800 meters. The average an-
nual rainfall is about 2,068 mm, and the region has 
a distinct rainy season lasting for seven months 
from October to May. These factors create favora-
ble conditions for a variety of environmental and 
agricultural ventures. The growth of tea plantations 
during the colonial period established the village’s 
historical status as a buffer village, and its cool cli-
mate encouraged locals to produce temperate vege-
tables such as lettuce, leeks, cauliflower, carrots, 
cabbage, potatoes, and tomatoes for the European 
and Chinese settlers. These products are still grown 
today and supply the urban markets in Bandung, 
the capital of West Java province, 40-50 km to the 
north. Since 2015, some farmers have also been 
cultivating coffee on the northern foothills of 
Mount Tilu. 

With a population density of 310 people/km2, 
most inhabitants are small farmers who own less 
than 1 hectare of land. Fewer than 5% of those 
farmers own land; the rest belong to the rural work-
ing class and make a living from farming, tea grow-
ing, or both. Thanks to its colonial history and 
beautiful location on the tea plantations, the village 
has, in recent years, been working to diversify its 
economy through tourism.  

Data Collection 
In the study area, knowledge of wild plants as 

dietary supplements is considered to be a specific 
cultural domain. In the pilot study, respondents 
frequently pointed out others they considered 
more suitable and deserving to be interviewed be-
cause they recognized as having this knowledge. 
Using the snowball technique, 22 study partici-
pants (13 men and 9 women) were interviewed. 
The informants were aged between 39 and 79 
years and worked as tea plantation workers, small-
holder farmers, and agricultural labourers. The 
interviews were conducted in various locations, 
including households, tea plantations, coffee agro-
forests, and farms, with participants' consent. To 
facilitate communication and ensure accuracy of 
information, all interviews were conducted and 
recorded in Sundanese, the native language spo-
ken in Western Java. 

Data on exotic wild plants used as supplemen-
tary foods were collected through open descrip-
tions (free-listing and free-walking) and semi-
structured interviews and included informants’ 
knowledge of plant vernacular names, plant’s 
morphological characteristics, habitat distribution, 
harvesting time, methods and tools, as well as use 
categories.  

Plant samples were collected and recorded with 
local names provided by informants to confirm 
scientific nomenclature. Specimens were verified 
in the field using the Flora of Java (Backer & 
Bakhuizen den Brink Jr, 1968) and the Mountain 
Flora of Java (van Steenis, 1972). Some were 
identified by plant taxonomists and stored in the 
Herbarium Jatinangoriense (UNPAD), adminis-

Fig. 1. Study site in Mekarsari Village, Pasirjambu District, Bandung Regency, West Java, Indonesia.  
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tered by the Department of Biology, Padjadjaran 
University, located in Sumedang, West Java. This 
procedure ensured the validity of the plant identi-
fication data. Scientific names were additionally 
cross-checked using Plants of the World Online 
(POWO, 2024).   

 
Data Analysis 

After the interviews, all collected information, 
including plant name, plant classification, life 
form, biogeographical distribution, habitat type, 
harvest time, collection method and tools, parts 
used, use categories, and number of citations, was 
tabulated and organized using Microsoft Excel 
2016. The organized data were presented in grid 
charts, tables, and Venn diagrams. The following 
formula was also used to calculate the data based 
on the relative frequency of citation (RFC) index 
(Tardío & Pardo-de-Santayana, 2008): 

 
 
Where FC is the number of informants men-

tioning a species, and N is the total number of in-
formants. The RFC value ranges from 0 to 1, with 
1 indicating that the species was mentioned by all 
informants.  

To determine the species similarity among vari-
ous site categories (in the village, around the vil-
lage, and forest), Sørensen’s similarity coefficient 
was used. The evaluation results ranged between 0 
and 1, and the formula was expressed as follows 
(Araújo & Ferraz, 2014): 
 

 
  
     Where: 
     SSC = Sørensen’s Similarity Coefficient  
     a      = Number of species with simultaneous  
       occurrence in site 1 and site 2 
     b     = Number of species that occur only in site 
               1 
     c      = Number of species that occur only in site  
               2 
 

Qualitative data, including the methods used, the 
uses of exotic wild plants, the sources of 
knowledge about exotic wild plants, and the stories 
informants told, were qualitatively analyzed to 
construct a narrative. This process involved cross-
checking, summarizing, and synthesizing.  

 
RESULTS 

 
Botanical Characteristics 

The result of this study indicates that 42 exotic 
species were collected, harvested, and consumed 
by local people.   These plants belong to 34 genera 
from 22 families (Table 1). The Asteraceae has the 
highest number of species represented with seven 
species (16%) of the total (Fig. 2) followed by Sol-
anaceae with five species (12%), Euphorbiaceae, 
Fabaceae, and Oxalidaceae, each with three spe-
cies.  

As shown in Fig. 3, 34 species (81%) of the ex-
otic wild plant species are herbaceous, with peren-
nial herbs forming the largest group (22 species; 
52%), followed by annual herbs (12 species; 29%). 

Fig. 2. Distribution of genera and species in plant families.  
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Scientific name Life form Part used Native range 
(simplified) 

RFC 

Acmella oleracea (L.) R.K.Jansen, Asteraceae Perennial herb Leaves Nt 0.68 

Alternanthera philoxeroides (Mart.) Griseb., Amaran-
thaceae 

Perennial herb Leaves Nt 0.18 

Amaranthus blitum L., Amaranthaceae Annual herb Leaves Nt, Cp 0.95 

Ananas comosus (L.) Merr., Bromeliaceae Perennial herb Fruits Nt 0.72 

Anredera cordifolia (Ten.) Steenis, Basellaceae Perennial herb Leaves Nt 0.54 

Bambusa vulgaris Schrad. ex J.C.Wendl., Poaceae Bamboo Shoots Im 0.86 

Bidens pilosa L., Asteraceae Annual herb Leaves Nt, Cp 0.82 

Canna indica L., Cannaceae Perennial herb Tubers Nt, Ha 0.77 

Crassocephalum crepidioides (Benth.) S.Moore, 
Asteraceae 

Annual herb Leaves Af 1 

Cyclanthera brachystachya (DC.) Cogn., Cucurbita-
ceae 

Annual herb Fruits Nt 1 

Erigeron sumatrensis Retz., Asteraceae Annual herb Leaves Nt 0.68 

Euphorbia heterophylla L., Euphorbiaceae Annual herb Leaves Nt 0.36 

Euphorbia thymifolia L., Euphorbiaceae Annual herb Leaves, stems Nt, Ha 0.68 

Galinsoga parviflora Cav., Asteraceae Annual herb Leaves Nt, Cp, Ha 0.27 

Lantana camara L., Verbenaceae Shrub Fruits Nt 0.22 

Leucaena leucocephala (Lam.) de Wit, Fabaceae Tree Seeds Nt 1 

Limnocharis flava (L.) Buchenau, Alismataceae Perennial herb Aerial parts Nt 1 

Maranta arundinacea L., Marantaceae Perennial herb Tubers Nt 0.73 

Mimosa pigra L., Fabaceae Shrub Roots Nt, Ha 0.13 

Muntingia calabura L., Muntingiaceae Tree Fruits Nt 0.86 

Nasturtium officinale W.T.Aiton, Brassicaceae Perennial herb Aerial parts Ha, Sa, Af, Im 1 

Oxalis barrelieri L., Oxalidaceae Perennial herb Aerial parts Nt 0.13 

Oxalis corniculata L., Oxalidaceae Perennial herb Fruits Ha, Im 0.13 

Oxalis triangularis A.St.-Hil., Oxalidaceae Perennial herb Tubers, stems Nt 0.68 

Passiflora edulis Sims, Passifloraceae Perennial herb Fruits Nt 1 

Passiflora ligularis Juss., Passifloraceae Shrub Fruits Nt 1 

Peperomia pellucida (L.) Kunth, Piperaceae Annual herb Leaves Nt, Ha, Af 0.18 

Physalis angulata L., Solanaceae Annual herb All parts Nt, Ha 1 

Physalis peruviana L., Solanaceae Perennial herb All parts Nt 1 

Plantago major L., Plantaginaceae Perennial herb All parts Ha, Sa 0.86 

Ricinus communis L., Euphorbiaceae Shrub Fruits Af 0.23 

Rhynchospora colorata (L.) H.Pfeiff., Cyperaceae Perennial herb Rhizomes Nt, Ha 0.09 

Rumex rugosus Campd., Polygonaceae Perennial herb Leaves Ha 0.77 

Rumex patientia L., Polygonaceae Perennial herb Leaves Ha, Sa, Im 0.5 

Schismatoglottis calyptrata (Roxb.) Zoll. & Moritzi, 
Araceae 

Perennial herb Aerial parts Im 0.68 

Senna occidentalis (L.) Link, Fabaceae Perennial herb Seeds Nt 0.5 

Solanum americanum Mill., Solanaceae Annual herb Fruits, leaves Nt, Ha 0.86 

Solanum nigrum L., Solanaceae Perennial herb Fruits, leaves Ha, Sa, Af, Im 0.91 

Solanum torvum Sw., Solanaceae Perennial herb Fruits Nt 1 

Taraxacum officinale F.H.Wigg., Asteraceae Perennial herb Leaves Ha, Sa 0.91 

Tithonia diversifolia (Hemsl.) A.Gray, Asteraceae Shrub Leaves Nt 0.09 

Xanthosoma sagittifolium (L.) Schott, Araceae Annual herb Tubers Nt 0.54 

Note: Af=African realm, Im=Indo-Malesian realm (exclude Java), Cp=Chile-Patagonian realm, 
Nt=Neotropical realm, Ha=Holarctic realm, Sa=Saharo-Arabian realm. 

Table 1. List of exotic wild plants used as complementary food in the study site.  
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A smaller number of shrubs (five species), trees 
(two species), and bamboo (one species) are also 
included.  

 
Floral Biogeographic Distribution 

This study found that more than half of the total, 
22 wild plant species (52.38%) are exclusively 
native to the Neotropical realm, alongside 6 spe-
cies that are also native to the Holarctic realm, and 
some species that are shared with the Chile-
Patagonian realm (Fig. 4). Only one species was 
exclusively native to the Holarctic realm, whilst 
others were also native to the Indo-Malesian, Afri-
can, and Saharo-Arabian realms. One species was 
native to the Holarctic and Saharo-Arabian re-
gions, as well as to the Holarctic and Indo-
Malesian regions.  

 
Distribution of Habitat 

Our findings show that exotic wild plants used 
as complementary food have been collected from 
several collection sites. These locations are divi-
ded into three main categories by their distance 
from the village: in the village, around the village, 
and in the forest. The first category consists of 
home gardens, roadsides, and artificial pools; the 
second category mainly consists of farmlands, un-

cultivated lands, tea plantation gardens, natural 
pools, and waterways; and the third category in-
cludes forest and coffee agroforests. Some plants 
may inhabit more than one site category (Fig. 5). 

One exotic species, garden sorrel (Rumex ru-
gosus), was found exclusively in the village, specif-
ically in the home garden, whereas five species 
(12%), including cuchinito (Cyclanthera bra-
chystachya) were found at tea plantation gardens 
around the village. Passion fruit (Passiflora edulis) 
was one of two species identified solely in the fo-
rest. Sixteen species (38%), including Mexican 
sunflower (Tithonia diversifolia), were found in 
both the village and around the village, while three 
species, such as Madeira-vine (Anredera cordifo-
lia), were identified in both the village and the fo-
rest. In this study, tall fleabane (Erigeron suma-
trensis) and giant sensitive tree (Mimosa pigra), 
which are usually considered weeds in home gar-
dens, farmland, and coffee agroforests, are among 
the ten exotic species (24%) that were found across 
the three categories.  

Based on Sørensen’s similarity coefficient, inner 
villages and the surrounding area have the highest 
similarity (0.79). In contrast, the lesser similarities 
occur between the area around the village and the 
forest (0.54), and further between the village and 

Fig. 3. The distribution of plant life forms. 

Fig. 4. Native realms of wild exotic plants. 
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the forest (0.52). This indicates that although cer-
tain exotic species may spread, their growth is con-
strained by ecological differences and a lack of 
human influence. The forest’s conditions and the 
greater effort required for foraging make it a less 
favorable area for plant collecting, further decreas-
ing similarity in plant composition.  
 
Foraging Seasons and Methods 

All-season plants, which can be foraged year-
round, dominate the resource with 25 species 
(64%). The all-season category is largely filled by 
plants that produce leaves and aerial parts to con-
sume, reflecting their steady availability, such as 
creeping wood sorrel (Oxalis corniculata). During 
the dry season, the number of harvested species 
decreases to 12 species (29%). Because above-
ground sections are less accessible or nutrient-
dense during this period, the emphasis switches to 
underground components, such as tubers of tania 
(Xanthosoma sagittifolium). Seeds and mature 
fruits are also collected as they are often ready dur-
ing the dry season after the wet-season growth. 
During the dry season, locals typically gather wild 
fruit plants while searching for firewood. 
    The variety further reduces to only five species 
(12%) in the wet season. Tender parts like leaves, 
shoots, and some fruits grow faster during the wet 
season and are primarily collected at this time. For 
example, beggarsticks (Bidens pilosa) leaves are 
more frequently collected during the wet season 
since the plant grows abundantly, the leaves are 
softer, bigger, greener, and it is easier to pick them 
without the disturbance of sharp and dry seeds as 
in the dry season.  

Depending on the plant's condition, locals either 

used a single method or combined several methods 
to collect exotic wild plants. Overall, 36 species 
(86%) included in this study are commonly col-
lected by handpicking (Fig. 6). The handpicked 
method is mostly used for herbaceous plants, such 
as toothache plant (Acmella oleracea). Handpicked 
methods are sometimes combined with other tools, 
such as a machete, to collect lead tree (Leucaena 
leucocephala), making it easier to collect its fruit 
by hacking down its branches. Hand-picking, 
along with the use of poles, is used to collect the 
sweet fruits of the Jamaica cherry (Muntingia cala-
bura), which usually grows along roadsides. The 
fruit frequently develops on tall branches. To sim-
plify picking the fruits from the ground, a pole is 
used to shake or knock them down. Combining 
handpicking with tools is a useful strategy to get 
around challenges like plant height and improve 
efficiency. 

The remaining six species can be collected in 
various ways. Four plants were gathered by dig-
ging and using machetes. These are usually plants 
with underground or near-ground parts and hard 
parts, such as the tubers of Indian shot (Canna in-
dica). Two plants are collected solely with a ma-
chete. A machete is usually used to collect plants 
with hard, spiny parts, such as Ananas comosus. 
 
Utilizations 

Of these, leaves were the most used part (Fig. 
7), with 14 species (33%), including Rumex pa-
tientia that usually eaten raw. With nine species 
(21%), including tickberry (Lantana camara), fruits 
were the second most widely eaten part. Further-
more, 8% of species used both aerial parts and all 
parts; Turkey berry (Solanum torvum) is an exam-

Fig. 5. Distribution of foraging sites. 



 

  REINWARDTIA  20                                [VOL.25  

ple of the latter, with fruits consumed as vegeta-
bles, or the root and stem decocted into a beverage. 
Some plants, like false shamrock (Oxalis triangu-
laris), which combines tubers and stems usage, and 
Solanum nigrum, which is used for both its fruits 
and leaves, showed multi-part usage. Other plant  
parts are less commonly used, such as coffee senna 
(Senna occidentalis) seeds for making beverages. 

Among the various food categories considered, 
81% of the total species were restricted to a single 
category (Fig. 8). Vegetables were the largest 
group (20 species), followed by beverages (six spe-
cies), desserts (five species), and snacks (three spe-
cies). Additionally, there were two combination 
categories: vegetable and beverages (six species) 
and dessert and beverage (two species). Vegetables 
can be eaten raw, cooked, or both. For example, 
Guernsey pigweed (Amaranthus blitum) leaves are 
usually cooked, either boiled or stir-fried. 

Sweet granadilla (Passiflora ligularis) fruits are 
eaten raw and are categorized as a dessert. In the 

beverage category, decoction is a primary method, 
such as a decoction of the root of whitetop sedge 
(Rhynchospora colorata), which was used for medi-
cine. In Tegallega, snacks are eaten at night or early 
afternoon. Snacks are usually made from boiled 
tubers, for example, arrowroot (Maranta arundina-
cea). The leaves and stems of Gulf sandmat 
(Euphorbia thymifolia) were utilized in both the 
vegetable and beverage categories. Cooked Euphor-
bia thymifolia is utilized as food, and its decoction 
is used as medicine. Meanwhile, cutleaf ground-
cherry (Physalis angulata) can be used for dessert 
and beverages. Its root, stem, and leaves are occa-
sionally used to make a beverage that has been used 
as medicine, and its fruit can be eaten raw. 

Eleven different categories were created from the 
study’s classification of the taste of wild exotic 
plants (Fig. 9). With eight species each, the most 
prevalent tastes among these were mild and bland 
(19%), slightly bitter (19%), and slightly sweet 
(19%). For example, Anredera cordifolia leaves are 

Fig. 6. Distribution of plants collecting methods. 

Fig. 7. Plant parts used across species. 
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classified as mild and bland, fireweed 
(Crassocephalum crepidioides) leaves are slightly 
bitter, and the fruits of American black nightshade 
(Solanum americanum) are slightly sweet (Figure 
10).  

Other important taste categories are slightly sour 
(17%), including woodsorrel (Oxalis barrelieri), 
whose aerial parts are eaten. Meanwhile, sweet and 
slightly sour categories include only three species 
(7%), including goldenberry (Physalis peruviana). 
Less common tastes were represented by individual 
species, such as slightly sweet and spicy, found in 
the young leaves of wild poinsettia (Euphorbia het-
erophylla). Bitter tastes are defined, for example, by 
the taste of broadleaf plantain (Plantago major), 
which can be both a vegetable and a beverage.  

  
DISCUSSION 
 
Species Composition and Life Forms 

Asteraceae was the richest family recorded in this 
study. This family is known for its adaptability to a 
wide range of ecological conditions, including dis-
turbed ecosystems (Roeble et al., 2024). Many 
Asteraceae species are also widely used as food and 
medicine in many places (Petropoulos et al., 2019; 
Rolnik & Olas, 2021). Solanaceae was the second 
most represented family, showing its culinary value 
due to its edible fruit (Samuels, 2015). In addition, 
the Solanaceae plants are rich in alkaloids, which 
have been traditionally used in various systems of 
medicine, especially as anti-inflammatory, antifun-
gal, and antibacterial agents (Afroz et al., 2020; 
Naseem et al., 2023). 

Beyond their nutritional and medicinal value, the 
prominence of Solanaceae in this study shows a 

broader pattern that is seen throughout Java, 
where this family consistently ranks among the 
most dominant in edible plant diversity and mar-
ket systems (Iskandar et al., 2021; 2023a; 2024; 
Nurshillah et al., 2022; Fitriah & Mulyanto, 
2025). This trend indicates that numerous Sola-
naceae species, including extensively cultivated 
exotic taxa, such as various chilies and potatoes, 
have been incorporated into local food systems. 
Their dominance may also be linked to practical 
factors, including ease of cultivation, short growth 
cycles, and high adaptability to anthropogenic 
landscapes.  

Perennial herbs predominate among the docu-
mented species. Their persistence allows repeated 
harvesting possible and their well-developed root 
systems enable them to thrive in a wide range of 
environmental conditions. This year-round availa-
bility of resource may represent an adaptive strate-
gy to ensure the stability of local food supplies 
(Medeiros et al., 2021; Albuquerque et al., 2015). 
The predominance of perennials also reflects their 
function as complementary food resources, espe-
cially in disturbed and anthropogenic ecosystems 
where many exotic species are established. While 
some of these plants may have been introduced for 
various purposes, their persistence in the land-
scape has enabled them to be included in local 
food practices as complementary foods. Annual 
herbs were also commonly observed. These types 
of herbs tend to be invasive plants with larger 
seeds and fine roots to optimize resource acquisi-
tion (Funk et al., 2016; Poppenwimer et al., 2023). 
Most herbs also have a short life span and a short 
life cycle, which allows them to accumulate high-
ly bioactive chemicals and be highly useful for 
human needs (Albuquerque et al., 2015).  

Fig. 8. Percentage of food types distribution. 
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Biogeographic Distribution and the Introduc-
tion of Exotic Plants 

A large proportion of the documented species in 
this study originated from the Neotropical realm, 
indicating the strong historical impact of plant in-
troductions from the American continent, ranging 
from southern Mexico and the Caribbean islands in 
the north to southeastern Brazil and the Andes in 
the south. These American species are likely neo-
phytes, introduced after the Columbian Exchange 
as part of the global dissemination of crops and 
beneficial species during and following European 
colonial expansion (Preston et al., 2004).  

Other species may be archaeophytes introduced 
prior to European contact, potentially brought to 
Java during earlier cultural exchanges, such as In-
dianization and Austronesian migration, or through 
ancient trade networks, such as the Maritime Silk 
Road. For example, dandelion (Taraxacum offici-
nale), a  Eurasian species, is recognized for its pre
-colonial presence in Java (Mulyanto et al., 2024). 
Similarly, it is said that the Portuguese brought 
watercress (Nasturtium officinale) in the 16th cen-
tury, a significant species native to several realms 
(Holarctic, Saharo-Arabian, African, Indo-Malesia) 
(van Steenis, 1972). This plant is known as saladah 
in Sundanese, perhaps from the Portuguese word 
salada. Another example is the castor bean 
(Ricinus communis), a species native to Africa and 
considered a notable archaeophyte, and most likely 
arrived in Java through ancient maritime trade 
routes (Xu et al., 2021). 

Of these finds, over 76% of the species in this 
study can be categorized as neophytes introduced 
after 1492, either intentionally (e.g., useful, medic-
inal, forestry, or ornamental plants) or unintention-
ally as a result of human activity (e.g., seeds in 
bird food). Most of these were Neotropic, 
Madrean, or Mediterranean plant species (Pols, 

2009; Preston et al., 2004). The high frequency of 
neophytes in the study area is probably related to 
the Columbian Exchange, as it  is a buffer village 
of the oldest tea plantation in Java (Nunn & Qian, 
2010). During the colonial period, the Dutch East 
Indies government established botanical gardens 
and introduced important crops, and colonists 
brought exotic plants to Java (Kudo et al., 2014; 
Rahmawati & Rosleine, 2023). 

A smaller proportion consists of archaeophytes 
or exotic plants with a longer history. Native to 
Holarctic, Indian, Indochinese, or African regions 
that were probably introduced before European 
colonization, during the Indianization and ancient 
Maritime Silk Road period, or even further back 
during the Austronesian migration (Aritonang et 
al., 2024; Mulyanto et al., 2023; Mulyanto et al., 
2024; Sujarwo et al., 2016). Some archaeophytes 
are likely part of the local botanical knowledge in 
pre-colonial times, as evidenced by references to 
them in ancient literature (Mulyanto et al., 2024). 
 
Landscape Distribution and Foraging Behavior 

Human activities, such as agriculture, tea plan-
tations, and roadsides, affect the distribution of 
wild plants in anthropogenic landscapes. These 
environments often facilitate the spread of exotic 
species, many of which behave as invasive plant 
species that can disrupt native species and ecosys-
tem functioning (González et al., 2024). The avail-
ability of such environments also affects foraging 
behavior. Optimal foraging theory posits that for-
agers tend to prioritize resources that offer the 
greatest benefit relative to the effort required to 
collect them (Albuquerque et al., 2015; Júnior et 
al., 2015; Soldati et al., 2017; Medeiros et al., 
2021). As a result, wild plants grow near settle-
ments, farms, and plantation edges, and are har-
vested more often due to the reduced time and 

Fig. 9. Distribution of plant species by taste characteristics  
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effort required for collection. Therefore, this pat-
tern also corresponds with the concept of conven-
ience, a pragmatic factor that includes not only 
proximity but also the simplicity of collecting, pro-
cessing, and integrating plants into everyday meals 
(Nobayashi, 2022). Despite environmental changes, 
such as the conversion of forests to coffee agrofor-
estry, women continue to forage near their settle-
ments. This preference indicates that practical fac-
tors include protection from wild animals, time 
constraints owing to domestic obligations, and the 
accessibility of plant resources in convenient areas.  
 
Social Background and Gender Roles in Wild 
Plants Knowledge  

Informants' interaction with wild plants is shaped 
by their social background. The majority of this 
study’s informants were tea plantation workers, 
while many elderly informants were retired planta-
tion workers who now work on coffee plantations 
and farms and raise livestock. These livelihood ac-
tivities maintain continuous interaction with sur-
rounding environments such as plantations, agricul-
tural land, and forest margins, creating opportuni-
ties to encounter and learn about wild plants.  

Knowledge of wild plants is primarily transmit-
ted within families, particularly from mothers. 
Many informants reported that they had accompa-
nied their mothers to work on a plantation or farm, 
where they saw wild plants gathered for the midday 
meal. Informants sometimes see their colleagues 
gather edible wild plants they encounter on their 
way home and bring them home to prepare and 

feed to their family. These patterns show both ver-
tical knowledge transmission within families and 
horizontal learning through interaction with neigh-
bors and coworkers  (Alqethami et al., 2017; Man-
tuan & Sannomiya, 2024). 

Livelihood practice also influences the distribu-
tion of botanical knowledge. Coffee plantations in 
the region are typically managed using agroforest-
ry systems, allowing workers to interact with a 
semi-forested ecosystem rich in wild species. 
While both genders engage in these activities, their 
roles are distinct. Men are more inclined to venture 
into deeper forest regions for activities such as 
gathering firewood and maintaining water pipes, 
which may increase their knowledge of forest spe-
cies. Women frequently gather wild plants near tea 
plantations, farms, or residences and typically have 
extensive knowledge of edible species and their 
preparation techniques. This dynamic illustrates a 
broader trend, women generally exhibit wider 
knowledge of species used especially for home 
care (e.g., edible, medicinal, ornamental), whilst 
men are more knowledgeable about plants utilized 
for timber and fiber (Rangel-Landa et al., 2017; 
Acosta-Naranjo et al., 2021; Costa et al., 2021; 
Novriyanti et al., 2021; Tng et al., 2021; Shrestha 
et al., 2024).  
   Gender roles also affect how tools are used. In 
Sundanese agricultural society, the traditional ma-
chete (bedog) is typically linked to men and sym-
bolizes masculinity (Primaditya, 2008). Men often 
use such tools for labor-intensive tasks, such as 
weeding. Conversely, in occupations requiring ac-

Fig. 10. Bland to slightly flavoured plants (example only) A. Maranta arundinacea, B. Crassocephalum crepid-
ioides, C. Solanum americanum, D. Oxalis barrelieri, E. Physalis angulata, F. Euphorbia heterophylla.  
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curacy and manual dexterity, women are often 
seen as having an advantage, such as on tea planta-
tions, where they are often assigned as pickers. 
Meanwhile, in collecting wild plants, women use 
their ability to collect leaves and soft fruits, which 
require careful picking to avoid damaging the har-
vest. Women are less likely to utilize tools when 
collecting wild plants because these activities are 
usually carried out in easily accessible locations 
close to their houses (da Costa et al., 2021; Acosta-
Naranjo et al., 2021; Mulyoutami et al., 2015). 
Women are often responsible for more household 
duties, such as managing home gardens and nearby 
land. These locations are typically rich in exotic 
plants (Tng et al., 2021), most of which are herbs 
and are usually collected by women without spe-
cialized tools (Fatimah & Mulyanto, 2025). 

Alongside familial transmission, self-experience 
is also a source of knowledge. Foragers who raise 
cattle travel daily to farmlands, forest edges, and 
the uncultivated areas to search for fodder. They 
usually know a species is edible when their cattle 
would eat it.  
 
Lalapan and Sundanese Culinary Identity 

Sundanese cuisine emphasizes vegetables, with 
lalapan serving as an important component. Lala-
pan refers to fresh or blanched leafy greens, 
sourced from both cultivated and wild plants  
(Hernawati et al., 2022; Septiani et al., 2020; Su-
wartapradja et al., 2023; Iskandar et al., 2018; Is-
kandar, 2018). It is commonly paired with sambal 
(Soemarwoto & Iskandar, 2021), a chili-based 
sauce made with a mixture of chilies, garlic, shal-
lots, sugar, and salt. With its many variations, in-
cluding sambal terasi and sambal héjo, sambal not 
only enhances lalapan but also strengthens the 
Sundanese culinary identity. The high demand for 
lalapan highlights its significance in Sundanese 
households (Iskandar et al., 2023b; Iskandar et al., 
2024; Iskandar et al., 2018), as it is typically con-
sumed with rice and side dishes at every mealtime 
(Amrinanto et al., 2019; Septiani et al., 2020). 
Readily available in both semi-modern and tradi-
tional markets, lalapan is also a staple offering in 
food stalls and Sundanese restaurants, further ce-
menting its role in daily cuisine (Amalia & Marta, 
2018; Kodir & Moektiwardoyo, 2022; Mulyanto et 
al., 2018; Fitriah & Mulyanto, 2025).  

As seen in Fig. 9, there is no clear preference for 
a dominant taste. However, in Sundanese culture, 
bitterness appears to be particularly significant. 
Many vegetables, both wild and cultivated, are 
known for their bitter taste, including bitter gourd, 
stinky bean, dogfruit, and papaya leaves. These 
bitter cuisines are often considered “adult foods” 
and are typically eaten by adults and the elderly 
(Hernawati et al., 2022). This taste preference for 
bitter food is influenced by societal and cultural 
variables in addition to personal preference. For 

instance, Eurasian black nightshade (Solanum 
nigrum), which has a slightly bitter taste, is often 
introduced to children during family meals, where 
they observe and gradually come to enjoy it by 
imitating older family members (Mulyanto et al., 
2018). However, in many studies, children are 
more sensitive to bitterness than adults, which con-
tributes to their early reluctance to consume bitter 
vegetables. The underlying genetic and environ-
mental factors, such as an innate evolutionary pref-
erence for sweet foods, heritable genotype mark-
ers, bitter-taste endophenotypes, and parental feed-
ing practices, food availability, accessibility, and 
exposure, may be the cause of their preference for 
discretionary foods (Mennella & Bobowski, 2015; 
Yang et al., 2024).    
 
CONCLUSION 
 

 The introduction of exotic plant species has be-
come an inevitable phenomenon in the context of 
globalization. This study describes local know-
ledge of exotic wild plants used as complementary 
food in a buffer area of a historic West Java tea 
estate. Forty-two edible exotic species were found, 
mainly herbaceous species. Most of these species 
are neophytes, introduced during or after European 
colonization. The occurrence of many naturalized 
plant species in the study area is likely attributable 
to historical plantation activities, part of the Co-
lumbian Exchange, which introduced these species 
to Java, either deliberately or accidentally. These 
plants are primarily located around the hamlet, 
with leaves being the most frequently utilized part, 
particularly for lalapan, an essential element of 
Sundanese culinary culture. The community priori-
tizes readily available resources that require the 
least effort, consistent with optimal foraging theo-
ry. Gender roles also have a significant effect, 
where women typically gather plants in villages, 
whilst men tend to go farther into the forest. The 
selective use of edible yet invasive exotic species 
can reduce their adverse effects and support the 
conservation of native and endemic plant species. 
Moreover, these practices may be incorporated into 
ecotourism initiatives such as wild edible plant 
walking tours and culinary experiences. The inte-
gration of exotic wild plants into local practices 
indicates processes of cultural continuity, ecologi-
cal resilience, and socioeconomic opportunities.    
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