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Abstract. Yuwana ALR, Irawan B, Iskandar BS, Iskandar J. 2025. Fruit diversity and rarity in traditional markets of West Java,
Indonesia. Biodiversitas 26: 6252-6272. Traditional markets play a crucial role in biodiversity conservation, particularly for local fruit
species and landraces. However, the growing dominance of imported fruits has increasingly threatened the diversity of local fruits,
underscoring the need to understand their current status in traditional markets. This study investigated the diversity and rarity of fruit
species and landraces sold in three traditional markets: Gedebage, Ujungberung, and Tanjungsari (West Java, Indonesia) and examined
traders’ knowledge regarding fruit uses and perceived reasons for their rarity. Data were obtained through a census, interviews, and
direct observations and analyzed qualitatively and quantitatively using the Relative Frequency of Citation (RFC), Jaccard similarity
indices, and Shannon-Wiener diversity indices. A total of 170 fruit entities (including fruit species and distinct landraces) were recorded
(including 128 local), represent 59 botanical species from 28 families. Among these, 25 fruits were classified as rare due to unfavourable
attributes, limited cultivation, land-use changes, and the influx of commercial commodities. Fruits with the highest RFC value were
Cucumis melo (0.517), Carica papaya “California” (0.482), Musa acuminata (0.465), Citrus x aurantium “Medan” (0.413), and Musa x
paradisiaca “Raja Cere”, “Ambon Bodas”, and “Ambon Lumut” (0.379). The study highlights traditional markets as valuable
biodiversity observatories, reflecting the persistence and decline of local fruit diversity in rural agroecosystems. Strengthening their role
in biodiversity monitoring and conservation planning can provide an effective, community-based approach to safeguarding local genetic
resources.
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Abbreviations: LK: Local Knowledge, POWO: Plants of The World Online, RFC: Relative Frequency of Citation, TEK: Traditional
Ecological Knowledge

INTRODUCTION

Traditional markets in Indonesia—particularly in West
Java and Southeast Asia are important centres for trading
food and non-food plants, including fruits, spices, vegetables,
carbohydrate sources, and medicinal plants (Zhang et al.
2020; Boonma et al. 2023; Mardiyanto et al. 2023;
Santhyami et al. 2024; Marpaung et al. 2025; Tsurayya et
al. 2025). These markets support biodiversity conservation
by maintaining a wide variety of local fruit species sourced
from orchards, rice fields, and home gardens. The
relatively flexible quality standards in traditional markets —
compared to modern retail - enable the sale of diverse local
fruits that might otherwise be excluded for not meeting
commercial specifications (Iskandar et al. 2018a, 2020,
2021).

Traditional —markets also preserve Traditional
Ecological Knowledge (TEK) or Local Knowledge (LK)
transmitted orally between traders and buyers (Iskandar et
al. 2018a; Nuraeni et al. 2022). Such knowledge guides
plant use, classification, and conservation practices, linking

biological diversity with cultural identity and sustainability
(Franco et al. 2022; Nemoga et al. 2022; Irawan et al.
2024). In West Java, various local fruits and vegetables are
still sold in traditional markets, such as black nightshade
(Solanum nigrum L.), jicama (Pachyrhizus erosus (L.)
Urb.), and banana (Musa acuminata Colla and M. x
paradisiaca L.) (Iskandar 2018a, b; Susiarti et al. 2021).
These species are essential in daily diets and cultural
traditions. For instance, bananas are used in rituals,
traditional cakes, and fruit salad, while black nightshade is
used as a vegetable served with chilli sauce or sauteed
(Erawan et al. 2018, 2019; Iskandar et al. 2018b; Mulyanto
et al. 2018). Several banana landraces, including cau
ambon, cau raja cere, and cau raja bulu, are locally
recognised based on morphology, taste, and specific uses
(Iskandar et al. 2018b).

However, biodiversity loss has been occurring in
Indonesia and Southeast Asia, especially with many local
fruit species disappearing from traditional markets and
agroecosystems (Hughes et al. 2017; Iskandar et al. 2018c).
In West Java, species such as Mangifera foetida Lour.
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(horsefruit), M. kemanga Blume (kemang), and Antidesma
bunius (L.) Spreng. (buni) have become increasingly rare.
(Dodo 2015; Pratama et al. 2019; Darsono et al. 2022). The
decline is driven by factors such as limited cultivation,
weakened cultural attachment, overexploitation, land-use
changes, and unfavourable attributes (Iskandar et al. 2018c;
Suravanichnirachorn et al. 2018; Susiarti et al. 2020;
Penidda et al. 2024; Alfinandah et al. 2025).

While previous ethnobotanical studies have examined
general plant diversity in traditional markets, research
specifically addressing fruit diversity and rarity, as well as
traders’ knowledge of local fruits in West Java, remains
limited. Few studies have explored how traditional markets
can serve as biodiversity monitoring sites, reflecting the
persistence or loss of fruit species from surrounding local
agroecosystems (Iskandar et al. 2018a, 2021; Santhyami et
al. 2024). This study, therefore, aims to document the
diversity of the fruit species and landraces traded in several
traditional markets in West Java, record traders’ knowledge
regarding fruit uses and perceived causes of rarity, and
identify fruit species and landraces considered rare. By
integrating ecological and ethnobiological approaches, this
research contributes to understanding the role of traditional
markets as sentinel sites for agrobiodiversity conservation,
offering a community-based framework for monitoring the
decline of local fruit diversity in Indonesia.

MATERIALS AND METHODS

Study area

This research was conducted in June-December 2024 in
three traditional markets in West Java Province, Indonesia:
Gedebage Market and Ujungberung Market in Bandung
City, and Tanjungsari Market in Sumedang District.
Gedebage Market is located in Soekarno-Hatta Street,
Panyileukan Sub-district (6°55'54.8" S 107°41'51.1" E);
Ujungberung Market is on AH Nasution Street,
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Ujungberung Sub-district (6°54'49.7" S 107°42'08.8" E);
and Tanjungsari Market is on Raya Bandung-Cirebon
Street, Tanjungsari Sub-district (6°54'27.4" S 107°47'46.4"
E) (Figure 1). Gedebage and Ujungberung Markets
consisted of both permanent and temporary stalls, while
Tanjungsari Market comprised only permanent ones
(Figures 2.A-F). All markets operated from early morning
to late afternoon (except some stalls that operated 24 hours)
and sold various crop commodities, including fruits,
vegetables, tubers (beubeutian), and spices.

Procedures

A mixed-method approach was used, integrating a
preliminary survey, fruit census, structured and semi-
structured interviews, and direct observation (Iskandar et
al. 2018a, b). The preliminary survey identified optimal
data-collection periods, while the census recorded local and
imported fruit species and landraces. Structured interviews
were conducted with all fruit traders (Gedebage = 85;
Ujungberung = 38; Tanjungsari = 28) using a fixed-option
questionnaire, and the results were summarized
descriptively using percentages to reveal overall patterns
and trends.

Semi-structured interviews used a flexible guide of
general questions and involved four key informants per
market, selected for fruit diversity and >20 years of trading
experience. Four informants were chosen to exceed the
minimum for triangulation (three), reduce discrepancies,
and keep informant numbers consistent across markets to
minimize bias. Direct observations were used to validate
interview data and record physical traits of fruit species and
landraces. Prior to data collection, the researcher obtained
permission from market authorities with an official
Universitas  Padjadjaran  research letter, followed
institutional ethical guidelines, explained study procedures,
and secured verbal informed consent before each interview
and census.

107°43'25"E 107°46'25"E

6°52/59"S
6°52/59"S

6257/25”S

107°43"25"E
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Figure 1. Map of the research locations: Gedebage Market (Bandung City, 6°55'54.8"S 107°41'51.1"E), Ujungberung Market (Bandung
City, 6°54'49.7"S 107°42'08.8"E), and Tanjungsari Market (Sumedang District, 6°54'27.4"S 107°47'46.4"E), West Java, Indonesia
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Figure 2. Types of traders in the markets in three traditional markets in West Java Province, Indonesia. A. Trader using semipermanent
table in Gedebage Market, B. Trader using permanent building in Gedebage Market, C. Trader using permanent building in Tanjungsari
Market, D. Trader using permanent building in Ujungberung Market, E. Trader using mat in Ujungberung Market, and F. Trader using
motorcycles in Gedebage Market

Data analysis
Qualitative data analysis

Qualitative data analysis was carried out in several
stages: cross-checking interview results, summarizing the
data, synthesizing the data to draw comprehensive
conclusions, describing the data, and narrating the results
(Irawan et al. 2024). Data cross-checking was conducted
through triangulation by comparing responses among
informants and with secondary sources. Fruit species and
families were identified using the POWO database
(https://powo.science.kew.org/), while the characteristics of
fruit landraces were identified through book and journal
references. The rarity status of fruit (rare/not rare) was
determined based on traders’ perception and then cross-
checked ethically with several references, namely Agus et
al. (2014), Dodo (2015), Husodo et al. (2018), Pratama et
al. (2019), Anggraeni et al. (2023), and Rahayu et al.
(2024).

Quantitative data analysis

Quantitative data analysis was conducted using several
formulas: RFC, the percentage of local and imported fruit
species sold in the markets, the Jaccard Similarity Index,
and the Shannon-Wiener Index. The RFC was calculated
using the following formula (Pradhan et al. 2020; Hou et al.
2024; Irawan et al. 2024).

RFC = "—: x 100%

Where: RFC: Relative frequency citation, FC: The
number of respondents citing a specific fruit
species/landrace, N: The total number of respondents

RFC analysis was used to compare the proportion of
respondents citing a particular species/landrace against the

total respondents. A higher RFC value indicates that the
species or landrace was more frequently cited, suggesting
that it is relatively common, whereas a lower RFC value
indicates less frequent citation, suggesting relative rarity.

Jaccard Similarity Index

The Jaccard Similarity Index was calculated using the
following formula (Faruque et al. 2019; Merrouni et al.
2021; Iskandar et al. 2022):

c
A+E-C

Ji= x 100

Where: Ji: Jaccard Similarity Index, A: Number of fruit
species sold in the first market, B: Number of fruit species
sold in the second market, C: Number of fruit species sold
in both markets

The index was applied to compare the similarity of fruit
species in the markets of Gedebage, Ujungberung, and
Tanjungsari. A higher similarity index indicates that the
two markets being compared share many fruits in common,
whereas a lower value indicates fewer shared species.

Comparison of local and imported fruit species

The comparison between local and imported fruit
species was calculated using proportions and percentages
modified from Huang et al. (2016) and Thakur et al.
(2020). The proportion represents the ratio of the number
of local or imported fruit species to the total number of
fruit species sold in the markets. As a ratio, the proportion
value is less than 1, and when multiplied by 1, it yields the
percentage. Both proportions and percentages are useful
because they allow for straightforward ranking and
comparison of fruit categories.
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A=5x100%
E

B =2x100%
E

Where A: Percentage of local fruit species sold in the
markets, B:Percentage of imported fruit species sold in the
markets, C:Number of local fruit species, D: Number of
imported fruit species, E: Total number of fruit species sold
in the markets

Shannon-Wiener Index

The Shannon-Wiener Index was used to evaluate the
diversity of fruit species in Gedebage, Ujungberung, and
Tanjungsari Markets. The Shannon-Wiener Index in each
market was calculated and classified using the following
formula (Amarullah et al. 2017; Yuningsih et al. 2021):

H’ = - (ni/N) In (ni/N)

Where: ni: The total number of individuals belonging to
a particular fruit species, In = Natural logarithm (In), N:
The total number of individuals from all fruit species.

H’< 1.00: Fruit diversity is low, stress is high, and the
ecosystem is unstable, 1 < H’ < 3.322: Fruit diversity is
medium, enough ecosystem balance, medium ecological
stress, H > 3.322: Fruit diversity is high, ecosystem
stability is steady, and it resists ecological stress

RESULTS AND DISCUSSION

Traders’ perception of fruits and local fruits

Based on traders’ perception, two main aspects are used
to define crop plants: their relative position to the ground
and their use as food ingredients. In general, traders
consider fruits as plants that grow above the ground or
hang on trees, such as watermelon/samangka (Citrullus
lanatus L.) and banana/cau (M. x paradisiaca). Plants that
grow underground are referred to as beubeutian (tuber in
botanical classification), which includes cassava/sampeu
(Manihot  esculenta Crantz), taro/taleus (Colocasia
esculenta (L.) Schott), and sweet potato/hui (Ipomoea
batatas (L.) Lam.). Based on their use as food ingredients,
some traders distinguish crop plants as fruits and
vegetables. In this context, fruits are defined as plants
consumed for desserts, either eaten directly, simply
processed (fried/boiled), or made into other products such
as cakes, juices, and rujak (fruit salads). Examples include
banana and ambarella (Spondias dulcis Parkinson).
Vegetables, on the other hand, are plants that generally
need to be cooked first or serve as main ingredients of
dishes, such as tomato (Solanum Ilycopersicum L.) and
eggplant (Solanum melongena L.).

Because traders perceive two different criteria for
defining fruits, some plants are classified in overlapping
categories. Most traders regard jicama (P. erosus) as
beubeutian because it grows underground, but others
classify it as a fruit since it can be made into rujak.
Similarly, most traders consider the tomato a vegetable
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because it is cooked and served as a main ingredient in
Sundanese cuisine.

Based on their origin, traders categorized fruits into
local and imported types. Local fruits are those supplied
within West Java or other regions in Indonesia. Examples
include horsefruit (M. foetida), sourced from Cikampek,
and Cavendish banana (M. acuminata). Imported fruits are
those supplied from outside Indonesia, such as pear (Pyrus
communis L.) from Vietnam and date (Phoenix dactylifera
L.) sourced from Egypt and Tunisia. Some fruits are
supplied from both inside and outside Indonesia, such as
apples (Malus domestica (Suckow) Borkh.), which are
supplied from Malang (East Java, Indonesia), New
Zealand, and China.

Knowledge of classifying food plants, as reported by
traders, is part of a larger regional tendency. Previous
ethnobotanical studies conducted in other regions in
Indonesia and Southeast Asia (Lucius et al. 2021;
Sulistiyowati et al. 2022; Adinugraha et al. 2024; Saensouk
et al. 2025b), supported by the scientific studies on the
classification of food plants based on their organs and
origins (Iketani 2016; Offringa et al. 2019; FAO and
CIRAD 2021; Zierer et al. 2021), have documented similar
findings, namely how local communities maintain distinct
knowledge based on their perception and experience in
classifying food plants into several specific categories.

Lucius et al. (2021) and Adinugraha et al. (2024) stated
that, based on their position relative to the ground,
Javanese people in Central Java classify food plants (pala)
into three categories: pala kesampar (fruits or vegetables
that grow on the ground surface, e.g., cucumber/Cucumis
sativus L.), pala gumatung (fruit hanging on the trees, e.g.,
mango/ Mangifera indica L.), and pala kependhem
(underground tubers, e.g., arrowroot/Maranta arundinacea
L. and taro/C. esculenta). Sulistiyowati et al. (2022) also
reported that local communities in Yogyakarta recognize
jangan, referring to plants consumed as vegetables
prepared with broth from coconut milk. Some of these
plants are botanically classified as fruits, including chili
(Capsicum annuum L.) and wax gourd (Benincasa hispida
(Thunb.) Cogn.). Similarly, Saensouk et al. (2025b) found
that in northern Thailand, people use young pumpkin fruits
(Cucurbita moschata Duchesne) as vegetables. Then,
Solanum americanum Mill. serves a dual purpose in local
foods - eaten fresh as fruit and cooked as a vegetable.

The classification of food crops into fruits, vegetables,
and tubers in this study, as well as in previous research,
aligns with the etic perspective. Two conceptual boundaries
are commonly used to differentiate these food crop
categories. From a botanical point of view, fruits are fully
grown ovaries of plants that have been pollinated. They
may or may not have seeds inside. In contrast, in culinary
terms, fruits are plant organs that taste sweet and sour and
are typically consumed as snacks or desserts. Vegetables,
from a culinary perspective, refer to any plant parts (fruit,
leaves, shoots, etc.) that tend to have a bland taste.
(Offringa et al. 2019; FAO and CIRAD 2021). Tubers are
enlarged plant organs (roots or stems) that function as
storage organs for nutrients and are located underground
(Offringa et al. 2019; Zierer et al. 2021).
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Iketani (2016) defined local fruits as those that have
been cultivated in a particular region for a long time
(approximately 100-200 years), whether native to the arca
or introduced. It can be inferred that traders’ definitions of
local fruit generally align with the literature; however,
traders distinguish two geographical scales of “local” - one
limited specifically to West Java, and the other encompassing
Indonesia as a whole.

Diversity of fruit species and landraces sold

A total of 170 types of fruits were sold in the three
markets, according to traders’ knowledge. These 170 types
were classified into 59 species and 28 families based on
botanical classification. The highest diversity of fruit
species and landraces was found in Gedebage Market.
(Tables 1 and 2). The greater number of fruit species and
landraces sold in Gedebage Market is due to the fact that
Gedebage Market is a wholesale market, with a larger scale
of service activities compared to Ujungberung and Tanjungsari
Markets, which are categorized as retail markets. In addition,
Gedebage Market is located near Gedebage Terminal,
which makes it easier for fruit supplies from various
regions to be delivered. This is evident from the diverse
origins of the fruit stocked in the market, both from inside
West Java and outside West Java, including mangga
arumanis (M. indica) supplied from Indramayu and salak
pondoh (Salacca zalacca (Gaertn.) Voss) from Yogyakarta.
Although fruit supplies in the other two markets also come
from various regions, the diversity of supply origins at
Gedebage Market is more varied. These research data are
consistent with Scavuzzo et al. (2024), which stated that
wholesale markets function as aggregators of commodities
to be sold from diverse sources and serve as connectors
between producers (suppliers) and retail markets, while
also continuing to accommodate small-scale purchasing
activities.

Local fruit species remain dominant in the Gedebage,
Ujungberung, and Tanjungsari Markets (Figure 3). This is
because local fruits are still used by the communities living
around these markets for various purposes, including as
food sources, medicine, and for traditional rituals (Table 3).
The dominance of local species sold, as reported in this
study, is also observed in various regions across the world,
including Bolivia, Tanzania, and Turkey (Bussmann et al.
2016; Hilonga et al. 2019; Uzun and Koca 2020). However,
this contrasts with the findings of Franco et al. (2020) in
Brunei Darussalam, where local commodities are dominated
by non-local ones. This reflects that local communities in
many parts of the world, including Indonesia, still tend to
make use of local commodities to meet their daily needs.
Nevertheless, this study found indications of biodiversity
loss, as several local fruit species were considered rare
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according to traders’ perception, including A. bunius
(bignay), and Syzygium cumini (L.) Skeels (Java plum).
Furthermore, although local fruit species are still dominated
overall, the percentage of local fruit species in Gedebage
Market is lower than two other markets. This may be
because Gedebage Market is geographically closer to
Jakarta than Ujungberung and Tanjungsari Markets.
Jakarta, in turn, is home to Tanjung Priok Port, a major
entry point of imported fruits.

Observations showed high Jaccard Similarity among
markets (0.75-0.8448) and high Shannon—Wiener Diversity
Index within each market (3.344-3.485) (Tables 4 and 5),
indicating that fruit diversity is high but largely similar
across the three markets. This suggests a limited role in
conserving unique (rare) fruit species, mainly because fruit
supplies come from similar sources (e.g., many fruits in
Gedebage from Caringin Wholesale Market, and
Ujungberung and Tanjungsari also supplied from Caringin
and Gedebage) and because traders and consumers prefer
familiar commercial fruits. Stall inventories showed most
traders sold common fruits (papaya, melon, banana), while
rarer species such as 4. bunius and S. cumini appeared in
only one or two stalls, influenced by less favorable
attributes and land-use change. This pattern aligns with
studies in Indonesia and Malaysia showing preference for
commercial fruits and declining local species due to
disinterest and loss of traditional knowledge, especially
among younger generations. Overall, traditional markets
act as key distribution channels from farmers to consumers
and as practical monitoring sites for local fruit biodiversity:
the presence of a species in the market signals it is still
cultivated, traded, and valued, and absence suggests the
opposite.

Percentage of Local and Imported Fruit Species in

Traditional Markets
100

77,08
80 4 :
68,42 72

60 4

404

Percentage (%)

19,3 18 6,67

204

Gedebage Ujungberung Tanjungsari

Traditional markets
Il Percentage of Local Fruit Species
O Percentage of Imported Fruit Species
@ Percentage of Both Local and Imported Fruit Species

Figure 3. Percentage of local and imported fruits traded in
traditional markets of West Java, Indonesia

Table 1. Species and landraces of local, imported, and rarety of fruits traded in three traditional markets of West Java, Indonesia

Total local rare fruit

Local fruit Imported fruit Local and imported Total fruit species and landraces
Market species (including  species (including fruit species species (including baslz d of emic perspective
landraces) landraces) (including landraces) landraces) (% )p P
Gedebage 112 37 1 150 25(19.53%)
Ujungberung 83 25 1 109
Tanjungsari 85 15 2 102
Total 128 40 2 170
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Table 2. Fruit diversity, origin, and RFC value in Gedebage Market, Ujungberung Market, and Tanjungsari in West Java, Indonesia

. . . RFC value
Species Family Vernacular name English name GB UB TS
Actinidia chinensis var. deliciosa (A.Chev.)  Actinidiaceac  Kiwi Kiwifruit 0.024 0.027 -
A.Cheyv.

Mangifera foetida Lour. Anacardiaceae  Limus Horsefruit 0.035 0.079 0.034
Mangifera indica L. Anacardiaceac  Mangga arumanis Mango 0,082 0.079  0.345
Mangifera indica L. Anacardiaceac  Mangga arumanis Mango 0.082 0.079 -
bali
Mangifera indica L. Anacardiaceaec ~ Mangga gedong Mango 0.094 0.105 0.103
Mangifera indica L. Anacardiaceaec  Mangga gedong gincu  Mango 0.047 0.105 0.103
Mangifera indica L. Anacardiaceaec  Mangga cengkir Mango 0.282 0.184 0.103
Mangifera indica L. Anacardiaceac  Mangga manalagi Mango 0.035 0.077 -
Mangifera indica L. Anacardiaceac  Mangga budiraja Mango 0.024 0.027 -
Mangifera indica L. Anacardiaceac  Mangga alpukat Mango 0.106 0.027 -
Mangifera indica L.* Anacardiaceac =~ Mangga red emperor ~ Mango 0.012 - -
Mangifera indica L. Anacardiaceac  Mangga golek Mango 0.047 0.052 0.034
Mangifera indica L. Anacardiaceaec ~ Mangga golek lanang ~ Mango 0.024 - -
Mangifera indica L. Anacardiaceac ~ Mangga kopyor Mango 0.012 - -
Mangifera indica L. Anacardiaceac  Mangga kidang Mango 0.012 - -
Mangifera indica L. Anacardiaceac  Mangga gadung/TO Mango 0.012 - -
Mangifera indica L. Anacardiaceac  Mangga mawar Mango 0.012 - -
Mangifera indica L. Anacardiaceac  Mangga benhur Mango - 0.027 -
Mangifera odorata Griff. Anacardiaceae  Kweni Fragrant Mango 0.106 0.131 0.034
Spondias dulcis Parkinson Anacardiaceaec  Kedondong Golden Apple 0.047 0.105 0.206
Annona squamosa L. Annonaceae Srikaya Sugar Apple - 0.027 -
Annona muricata L. Annonaceae Sirsak Soursop 0.059 - 0.068
Salacca zalacca (Gaertn) Voss Arecaceae Salak pondoh Snakefruit 0.094 0.079  0.068
Salacca zalacca (Gaertn) Voss Arecaceae Salak lokal Snakefruit 0.024 - -
Cocos nucifera L. Arecaceae Kalapa Coconut 0.082 0.079 0.310
Phoenix dactylifera L.* Arecaceae Korma ajwa Dates 0.035 - -
Phoenix dactylifera L.* Arecaceae Korma barhi Dates 0.024 - -
Phoenix dactylifera L.* Arecaceae Korma sukary Dates 0.024 - -
Phoenix dactylifera L.* Arecaceae Korma golden valley Dates 0.035 - 0.034
Ananas comosus L. Bromeliaceae ~ Nanas madu Pineapple 0.047 0.105 0.068
Ananas comosus L. Bromeliaceae ~ Nanas subang Pineapple 0.082 0.158 0.265
Ananas comosus L. Bromeliaceae ~ Nanas bogor Pineapple 0.012 0.079 0.103
Ananas comosus L. Bromeliaceae ~ Nanas palembang Pineapple 0.012 0.053 -
Ananas comosus L. Bromeliaceae  Nanas kediri Pineapple 0.035 0.027 0.206
Selenicereus undatus (Haw) D.R Hunt Cactaceae Buah Naga Dragonftuit 0.259 0.263  0.379
Carica papaya L. Caricaceae Gedang california Papaya 0.189 0.316 0.482
Carica papaya L. Caricaceae Gedang calina Papaya 0.024 - -
Carica papaya L. Caricaceae Gedang thailand Papaya 0.059 - 0.034
Garcinia mangostana L. Clusciaceae Manggis Mangosteen 0.012 - 0.034
Citrullus lanatus L. Cucurbitaceac  Samangka dragon Watermelon 0.082 0.105 0.068
Citrullus lanatus L. Cucurbitaceac  Samangka baby/inul Watermelon 0.106 0.079  0.103
Citrullus lanatus L. Cucurbitaceac  Samangka nonbiji Watermelon 0.153 0.131 0.206
Citrullus lanatus L. Cucurbitaceac  Samangka golden Watermelon 0.035 - 0.034
Cucumis melo L. Cucurbitaceae ~ Melon Melon 0.129 0.184 0.517
Cucumis melo L. Cucurbitaceac  Bonteng suri, blewah Cantaloupe 0.059 0.079  0.068
Cucurbita moschata Duchesne Cucurbitaceae ~ Waluh koneng Butternut squash ~ 0.047 0.105 0.068
Lagenaria siceraria (Molina) Standl. Cucurbitaceae  Kukuk Bottle gourd 0.024 - -
Diospyros kaki Thunb. Ebenaceae Kesemek Persimmon 0.118 0.079 0.034
Pachyrhizus erosus (L.) Urb. Fabaceae Bengkuang Yam 0.071 0.211 0.276
Pachyrhizus erosus (L.) Urb. Fabaceae Bengkuang Yam 0.012 - -
padalarang
Pachyrhizus erosus (L.) Urb. Fabaceae Bengkuang garut Yam 0.012 - -
Pachyrhizus erosus (L.) Urb. Fabaceae Bengkuang lampung Yam 0.012 - -
Punica granatum L.** Lythraceae Delima Pommegranate 0.024 0.027 0.034
Persea americana L. Lauraceae Alpukat markus Avocado 0.024 - -
Persea americana L Lauraceae Alpukat aligator Avocado 0.024 - 0.034
Persea americana L. Lauraceae Alpukat mentega Avocado 0.035 0.052 0.172
Persea americana L. Lauraceae Alpukat susu Avocado 0.012 0.079 0.034
Persea americana L. Lauraceae Alpukat minyak Avocado - 0.052 0.034
Persea americana L. Lauraceae Alpukat lokal Avocado - - 0.068
Persea americana L. Lauraceae Alpukat miki Avocado - - 0.034
Durio zibethinus L. Malvaceae Kadu lokal Durian 0.012 0.027 -
Durio zibethinus L.* Malvaceae Kadu montong Durian 0.012 0.027 -
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Durio zibethinus L. Malvaceae Kadu musang king Durian 0.012 - -
Durio zibethinus L. Malvaceae Kadu petruk Durian - 0.027 -
Durio zibethinus L. Malvaceae Kadu bawor Durian 0.012 - -
Durio zibethinus L. Malvaceae Kadu hejo Durian - 0.027 -
Durio zibethinus L. Malvaceae Kadu sumatra Durian - 0.027 -
Lansium domesticum Correa Meliaceae Dukuh Langsat 0.071  0.027 0.034
Lansium domesticum Correa Meliaceae Dukuh ciamis Langsat - 0.027 -
Lansium domesticum Correa Meliaceae Dukuh palembang Langsat - 0.027
Lansium domesticum Correa Meliaceae Langsat Langsat 0.012 - -
Lansium domesticum Correa Meliaceae Pisitan Langsat 0.012 - 0.034
Lansium domesticum Correa Meliaceae Kokosan Langsat 0.012 - -
Artocarpus heterophyllus Lam. Moraceae Nangka Jackfruit 0.035 0.027 0.068
Musa acuminata Colla (genomic group Musaceae Cau cavendish Cavendish 0.035  0.052 -
AAA) &f Banana
Musa acuminata Colla (genomic group AA) Musaceae Cau muli Banana 0.165 0.105 0.465
dye
Musa acuminata Colla (genomic group AA)9  Musaceae Cau bangkahulu Banana 0.106  0.105 0.103
Musa acuminata Colla (genomic group AA)  Musaceae Cau ketan/jantan Banana 0.047 - -
d
Musa acuminata subsp. acuminata Colla Musaceae Cau hurang Blood banana 0.024  0.027 0.034
(genomic group AA) f
Musa acuminata Colla (genomic group Musaceae Cau angleng Banana 0.024 - 0.034
AAA)°
Musa acuminata Colla (genomic group AA)  Musaceae Cau barangan Lakatan banana 0.035 - -
d
Musa acuminata Colla (genomic group AA)  Musaceae Cau mas/cau kirana Banana 0.035 0.027 0.034
d
Musa acuminata Colla (genomic group Musaceae Cau kapas Banana 0.071  0.052 0.172
AAA)¢
Musa balbisiana Colla (genomic group Musaceae Cau manggala Plantain banana 0.035 - -
BBB) ©
Musa balbisiana Colla (genomic group Musaceae Cau galeng Plantain banana - - 0,034
BBB) ©
Musa x paradisiaca L. (genomic group Musaceae Cau tanduk biasa Horn plantain 0.106  0.237 0.103
AAB)¢
Musa x paradisiaca L. (genomic group Musaceae Cau tanduk sukabumi ~ Horn plantain 0.035  0.027 -
AAB) ¢
Musa x paradisiaca L. (genomic group Musaceae Cau tanduk kompan Horn plantain 0.082 0.077 0.172
AAB) ¢
Musa x paradisiaca L. (genomic group Musaceae Cau nangka Banana 0.118 0.052 0.310
AAB)¢
Musa x paradisiaca L.(genomic group Musaceae Cau bogo Banana 0.012 - -
AAB) ©
Musa x paradisiaca L.(genomic group Musaceae Cau raja bulu Raja banana 0.118 0.105 0.206
AAB) ©
Musa x paradisiaca L.(genomic group Musaceae Cau susu Banana 0.012 - -
AAB) ©
Musa x paradisiaca L.(genomic group Musaceae Cau lampeneng Banana 0.047  0.027 0.034
AAB)*
Musa x paradisiaca L. (genomic group Musaceae Cau kastroli Banana 0.035 0.052 0.034
AAAB)¢
Musa x paradisiaca L. (genomic group Musaceae Cau raja cere Silk banana 0.106  0.077 0.379
AAB) ¢
Musa x paradisiaca L. (genomic group Musaceae Cau kepok saba Saba banana 0.118 0.105 0.068
ABB)®
Musa x paradisiaca L. (genomic group Musaceae Cau kepok jablay Saba banana 0.106  0.105 0.068
ABB) ©
Musa x paradisiaca L. (genomic group Musaceae Cau siem paris Banana 0.106 - 0.034
ABB) ¢
Musa x paradisiaca L. (genomic group Musaceae Cau siem jimluk Banana 0.106 - 0.034
ABB) ¢
Musa x paradisiaca L. (genomic group Musaceae Cau siem Banana 0.071  0.027 0.068
ABB)¢
Musa x paradisiaca L. (genomic group Musaceae Cau bawen/pisang Banana 0.047 - 0.034
ABB)® usuk
Musa x paradisiaca L. (genomic group Musaceae Cau ampeang Banana 0.035 - 0.034

ABB)
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Musa x paradisiaca L. (genomic group Musaceae Cau ambon lumut Banana 0.165 0.077 0.379
AAA)¢ biasa
Musa x paradisiaca L. (genomic group Musaceae Cau ambon lumut Banana - 0.052 -
AAA) ¢ lembang
Musa x paradisiaca L. (genomic group Musaceae Cau ambon lumut Banana - 0.105 -
AAA) ¢ palintang
Musa x paradisiaca L. (genomic group Musaceae Cau ambon bodas Banana 0.129  0.105 0.379
AAA)4
Musa spl. Musaceae Cau geulis Banana 0.012  0.027 0.034
Musa sp2. Musaceae Cau roid Banana - - 0.068
Psidium guajava L. Myrtaceae Jambu biji Guava 0.035 0.027 0.172
Psidium guajava L. ** Myrtaceae Jambu kristal Guava 0.071  0.027 0.103
Syzygium samarangense (Blume) Merr. & Myrtaceae Jambu citra Java apple 0.024  0.027 0.168
L.M.Perry
Syzygium cumini (L.) Skeels Myrtaceae Jamblang Java plum 0.012  0.027 -
Syzygium aqueum (Burm.f.) Alston Myrtaceae Jambu air Water apple 0.047  0.131 0.206
Syzygium aqueum (Burm.f.) Alston Myrtaceae Jambu air cincalo Water apple - - 0.034
Syzygium aqueum (Burm.f.) Alston Myrtaceae Jambu air kancing Water apple - - 0.034
Syzygium polycephalum (Miq.) Merr & Myrtaceae Kupa Gowok 0.012  0.027 -
L.M.Perry
Averrhoa carambola L. Oxalidaceae Balingbing Starfruit 0.094 0.078 0.276
Passiflora edulis Sims Passifloraceae ~ Markisa Passionfruit 0.012 - -
Passiflora ligularis Juss. Passifloraceac ~ Konyal Sweet granadilla 0.035 0.052 0.034
Antidesma bunius (L.) Spreng. Phyllanthaceae  Buni, huni Bignay 0.012  0.052 -
Baccaurea racemosa (Reinw) Mull. Arg. Phyllanthaceae ~ Menteng Menteng 0.035 0.052 0.034
Phyllanthus acidus (L.) Skeels Phyllanthaceae  Ceremai Star gooseberry 0.012  0.052
Fragaria vesca L. Rosaceae Stroberi Strawberry 0.047  0.027 0.068
Malus domestica (Suckow) Borkh. * Rosaceae Apel fuji Apple 0.129 0.184 0.345
Malus domestica (Suckow) Borkh.* Rosaceae Apel merah Apple 0.024 - 0.034
Malus domestica (Suckow) Borkh. Rosaceae Apel malang Apple 0.094 0.027 0.034
Malus domestica (Suckow) Borkh. Rosaceae Apel manalagi Apple 0.035 0.027 0.034
Malus domestica (Suckow) Borkh.* Rosaceae Apel granny smith Apple 0.059  0.052 0.068
Malus domestica (Suckow) Borkh.* Rosaceae Apel royal gala Apple 0.059  0.105 -
Prunus domestica L.* Rosaceae Plum Plum 0.012 - -
Pyrus pyrifolia (Burm.f.) Nakai * Rosaceae Pir singo Asian Pear 0.024  0.079 -
Pyrus pyrifolia (Burm.f.) Nakai * Rosaceae Pir century Asian Pear 0.141  0.131 0.103
Pyrus bretschneideri Rehder * Rosaceae Pir yali Chinese white 0.094 0.141 0.205
pear
Pyrus bretschneideri Rehder * Rosaceae Pir xiang lie Chinese white 0.024  0.027 -
pear
Pyrus communis L.* Rosaceae Pir packham / pir European pear 0.071  0.027 0.034
Jjambu
Pyrus communis L.* Rosaceae Pir forelle European pear 0.024  0.027 -
Citrus x limon (L.) Osbeck Rutaceae Lemon lokal Lemon 0.071 - 0.034
Citrus x limon (L.) Osbeck * Rutaceae Lemon impor Lemon 0.047  0.027 -
Citrus maxima (Burm) Merr. Rutaceae Jeruk bali Pomelo 0.012  0.027 0.034
Citrus x aurantium f. aurantium L. Rutaceae Jeruk medan Bitter orange 0.212  0.131 0.413
Citrus x aurantium f. aurantium L. Rutaceae Jeruk peres Bitter orange 0.071  0.027 0.068
Citrus x aurantium f. aurantium L. Rutaceae Jeruk jember Bitter orange 0.035 - -
Citrus x aurantium f. aurantium L. Rutaceae Jeruk pontianak Bitter orange 0.024  0.027 0.068
Citrus x aurantium f. aurantium L. * Rutaceae Jeruk sunkist maple Bitter orange 0.082  0.027 -
Citrus x aurantium f. aurantium L.* Rutaceae Jeruk sunkist valencia  Bitter orange 0.082  0.027 -
Citrus x aurantium f. deliciosa (Ten) Rutaceae Jeruk garut Mandarin orange ~ 0.012 - -
M.Hiroe
Citrus reticulata Blanco * Rutaceae Jeruk wogan Mandarin orange  0.047  0.027 -
Citrus reticulata Blanco * Rutaceae Jeruk wokam Mandarin orange ~ 0.047  0.027 -
Citrus reticulata Blanco.* Rutaceae Jeruk santang biasa Mandaein orange  0.035 - -
Citrus reticulata Blanco * Rutaceae Jeruk santang birma Mandarin orange  0.012 - -
Citrus reticulata Blanco * Rutaceae Jeruk santang Mandarin orange ~ 0.012 - -
tangerine

Citrus reticulata Blanco * Rutaceae Jeruk santang daun Mandarin orange - 0.027 0.137
Citrus reticulata Blanco * Rutaceae Jeruk santang gundul ~ Mandarin orange - 0.027 0.034
Citrus reticulata Blanco Rutaceae Jeruk ragi Mandarin orange  0.012 - -
Citrus reticulata Blanco * Rutaceae Jeruk kino Mandarin orange ~ 0.035 - -
Citrus reticulata Blanco * Rutaceae Jeruk santang madu Mandarin orange - 0.027 0.034
Triphasia trifolia (Burm.f.) P.Wilson * Rutaceae Jeruk kinkit Limeberry 0.012 - -
Dimocarpus longan Lour. * Sapindaceae Lengkeng Longan 0.071  0.105 0.241
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Litchi chinensis Sonn. * Sapindaceae Leci Lychee 0.024  0.027 0.034
Nephelium lappaceum L. Sapindaceae Rambutan Rambutan 0.035 0.131 0.034
Pometia pinnata JR Forst & G.Forst. Sapindaceae Matoa Matoa 0.024 - -
Manilkara zapota (L.) P.Royen Sapotaceae Sawo Sapodilla 0.035 0.027 0.103
Lucuma campechiana Kunth Sapotaceae Campolay Canistel - 0.027 0.068
Solanum lycopersicum L. Solanaceae Tomat Tomato 0.012 0.052 0.034
Vitis vinifera L.* Vitaceae Anggur red globe Grape 0.106  0.131 0.294
Vitis vinifera L.* Vitaceae Anggur muscat Grape 0.071  0.079 0.206
Vitis vinifera L.* Vitaceae Anggur black autum Grape 0.059  0.027 0.034
Vitis vinifera L.* Vitaceae Anggur jari Grape 0.027 - -
Vitis vinifera L.* Vitaceae Anggur crimson Grape 0.035 - -
Vitis vinifera L.* Vitaceae Anggur thomson Grape 0.024 -

Notes: GB: Gedebage, UB: Ujungberung, TS: Tanjungsari. “-“: Not traded in the market, “*”: Imported, “**”: Both local and imported.
The grouping of bananas into specific genomic groups in this table is based on several references, which indicated by superscript
numbers, namely a: Ministry of Agriculture of The Republic of Indonesia (2014), b: Hapsari et al. (2015), c: Iskandar et al. (2018b), d:
Poerba et al. (2018), e: Erawan et al. (2019), and f: Igwe et al. (2021)

Table 3. The status of fruit rarity based on emic and etic perspective

Species Family Vernacular name Ra?g;;g‘ tus Ra?ett);l:g tus
Mangifera foetida Lour. Anacardiaceac  Limus Rare Rare
Mangifera indica L Anacardiaceae ~ Mangga golek Not rare Rare
Mangifera indica L Anacardiaceae  Mangga golek Rare Not rare
lanang

Mangifera indica L. Anacardiaceae  Mangga kidang Rare Not rare
Mangifera odorata Griff. Anacardiaceae  Kaweni Not rare Rare
Spondias dulcis Parkinson Anacardiaceae  Kedondong Rare Rare
Annona squamosa L. Annonaceae Srikaya Rare Rare
Salacca zalacca (Gaertn.) Voss Araceae Salak lokal Rare Not rare
Carica papaya L. Caricaceae Gedang thailand Rare Not rare
Lagenaria siceraria (Molina) Standl. Cucurbitaceae  Kukuk Not rare Rare
Diospyros kaki Thunb. Ebenaceae Kesemek Rare Not rare
Punica granatum L. Lyhtraceae Delima Rare Rare
Lansium domesticum Correa Meliaceae Pisitan Rare Rare
Lansium domesticum Correa Meliaceae Kokosan Rare Rare
Musa acuminata subsp.acuminata Colla Musaceae Cau hurang Rare Not rare
Musa balbisiana Colla (genomic group BBB) Musaceae Cau manggala Rare Not rare
Syzygium cumini (L.) Skeels Myrtaceae Jamblang Rare Rare
Syzygium polycehalum (Miq.) Merr. & L.M. Myrtaceae Kupa Rare Rare
Perry

Passiflora edulis Sims Passifloraceac ~ Markisa Rare Not rare
Passiflora ligularis Juss. Passifloraceac ~ Konyal Rare Not rare
Antidesma bunius (L.) Spreng. Phyllanthaceae  Buni Rare Rare
Baccaurea racemosa (Reinw) Mull.Arg. Phyllanthaceae =~ Menteng Rare Rare
Phyllanthus acidus (L.) Skeels Phyllanthaceae ~ Ceremai Rare Rare
Malus domestica (Suckow) Borkh. Rosaceae Apel malang Rare Not rare
Citrus x aurantium f.deliciosa (Ten) M.Hiroe Rutaceae Jeruk garut Rare Not rare
Citrus reticulata Blanco Rutaceae Jeruk ragi Rare Not rare
Nephelium lappacerum L. Sapindaceae Rambutan Not rare Rare
Pometia pinnata J.R.Forst. & G.Forst. Sapindaceae Matoa Rare Rare
Lucuma campechiana Kunth Sapotaceae Campolay Rare Rare

Table 4. Similarity Index of fruit species and landraces sold
among three traditional markets, based on Jaccard

Table 5. Diversity Index of fruit species sold among three
traditional markets, based on Shannon-Wiener

Markets Ji Similarity Index Markets H’

Gedebage-Ujungberung 0.8448 Gedebage 3.344
Ujungberung-Tanjungsari 0.7500 Ujungberung 3.355
Gedebage-Tanjungsari 0.8148 Tanjungsari 3.485
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Traders’ perception of rare fruit and fruit scarcity
causes

Based on the interview conducted, traders stated that
the fruit sold in markets generally comes from village
wholesalers who supply it directly to traders. Meanwhile,
some other traders purchase their fruit supplies from their
garden or garden owners, and they are also aware that some
fruit are sourced from forests, even though they do not
collect them directly from there. In addition, several fruit
species and landraces are considered rare. The sourcing of
fruit plants from diverse agroecosystems, as stated by
traders, is also observed in various regions. Previous
studies conducted in Indonesia (Iskandar et al. 2017, 2020,
2021, 2022, 2023) and in several areas outside Indonesia -
including Cina and Vietnam (Nguyen et al. 2019; Luo et al.
2020), Armenia (Nanagulyan et al. 2020), and Ethiopia
(Tahir et al. 2023)-reported similar findings, that plants
sold in traditional markets are supplied - either cultivated
or wild - from various agroecosystems, including rice
fields, national parks, vegetable gardens, mountains,
forests, mixed gardens, home gardens, and grasslands.

However, in Gedebage, Ujungberung, and Tanjungsari
Markets, several fruit species and landraces are identified
by traders as rare. This aligns with the statement by
Albuquerque et al. (2019), who emphasized that traditional
markets act as hallmarks that reproduce biological diversity
on a small scale. Therefore, when a fruit species continues
to be found frequently in the market, it indicates that its
availability in surrounding agroecosystems is well
maintained, and vice versa.

According to traders’ perception, rare fruits are those
that are now seldom or no longer sold in the market.
Examples include M. acuminata subsp. acuminata, which
appears in markets only once in 4-5 years with very limited
supply (only one bunch in a whole truckload of bananas),
and S. zalacca from Tasikmalaya, which is no longer sold
because it has been replaced by the more commercially
popular salak pondoh from Banjarnegara (Central Java)
and Yogyakarta. Traders identified that there are 25 rare
species and landraces of local fruits sold in Gedebage,
Ujungberung, and Tanjungsari Markets. The number of
fruit species and landraces identified as rare by traders in
this study is greater than that reported in earlier studies
about rare fruits in Indonesia by Agus et al. (2014), Dodo
(2015), Husodo et al. (2018), Pratama et al. (2019),
Anggraeni et al. (2023), and Rahayu et al. (2024) (Table 3).
This difference occurs because some previous researchers
classified fruit rarity based on IUCN criteria, including
population size, degree of decline, population trends, and
distribution range. These criteria differ from traders’
perceptions, which define fruit rarity based on how often a
fruit species or landrace is supplied to markets and the
volume traded. Since IUCN-based literature on rare fruits
is still limited, etic perspectives are often derived from
local studies documenting rare fruits in previous studies
conducted in other regions. Consequently, fruit regarded as
rare in one locality may not be perceived as rare elsewhere.

According to their perceptions and experiences, several
factors contribute to fruit rarity, including:
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Land-use changes and displacement by commercial
commodities

Traders explained that Diospyros kaki Thunb. began to
disappear from the market in the 1990s because farmers
switched to cultivating oranges. Persimmon orchards in
Cikijing (Garut) were converted into residential areas.
Similarly, S. dulcis and apel malang (M. domestica)
became less available in markets because farmers replaced
ambarella with watermelons in the 1980s, while apple
orchards in Tumpang and Batu (Malang, East Java) began
to be replaced by housing developments since around 2010.

The displacement of local fruits due to the expansion of
commercial commodities and land-use changes indicates a
wider regional pattern. Previous studies conducted in
Indonesia (Pratama et al. 2019; lhsan et al. 2024) and in
other regions of East Asia and Southeast Asia (Luo et al.
2019; Cao et al. 2020) reported how both factors influence
the presence of local fruits in the market. Pratama et al.
(2019) and Ihsan et al. (2024) reported that in several areas
in West Java, including Sumedang, Tasikmalaya, and
Garut, local communities have begun replacing certain fruit
trees with more profitable species. Local fruits such as 4.
bunius and Annona squamosa L. are being replaced by
Tectona grandis L 1., and Arenga pinnata (Wurmb) Merr.),
which are cultivated for timber, spice, and sap,
respectively. Likewise, bamboo (Gigantochloa apus
(Schult.f.) Kurz and G. ater (Hassk.) Kurz ex Munro) are
being replaced by commercial vegetable farms. The fruit
trees that remain cultivated by local people tend to be
commercial species such as pineapple, coconut, and durian.
Similar patterns have been observed in China, Laos, and
Vietnam, as reported by Luo et al. (2019) and Cao et al.
(2020). In these regions, rice cultivation has been gradually
replaced by commercial plants such as bananas,
watermelons, rubber, and chili, which offer higher
economic returns. As a result, rice paddies have been
drained, leading to the loss of wetlands that once supported
the growth of wild food plants such as Pouteria grandiflora
(A.DC.) Baehni.

Lack of cultivation

Traders stated fruits that grow naturally without
cultivation are called buah liar (wild fruits) or buah
leuweung (forest fruits). Some examples include konyal
(Passiflora ligularis Juss.), bignay (4. bunius), kupa
(Syzygium polycephalum (Miq.) Merr & L.M.Perry),
custard apple (4. squamosa), menteng (Baccaurea
racemosa (Reinw) Mull.Arg.), and horsefruit (M. foetida).
These wild fruits are mainly supplied from regions of West
Java, such as Tasikmalaya, Bogor, and Rancakalong
(Sumedang). In contrast, cultivated fruits such as
Cavendish banana (M. acuminata), jackfruit (4.
heterophyllus Lam.), jeruk medan (Citrus x aurantium f.
aurantium L.), and water guava (Syzygium aqueum
(Burm.f.) Alston) are supplied from various regions both
inside and outside West Java, including Majalaya
(Bandung District), Lampung, and Brastagi (North
Sumatra). This difference likely occurs because wild fruits
are not cultivated on a large scale, resulting in a limited and
inconsistent supply.
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The lack of cultivation of these fruits, as reported by
traders, reflects a broader regional trend. Previous research
both in Indonesia (Pratama et al. 2019; Kulsum and
Susandarini 2023; Sagitarian et al. 2023) and outside
Indonesia (Ahmad and Pieroni 2016) reported similar
findings, namely that the absence of cultivation and supply
chain issues for wild fruits prevent them from being
supplied in large quantities and sold in a stable, countinous
supply. Pratama et al. (2019) and Kulsum and Susandarini
(2023) stated that wild fruit like A. bunius, B. racemosa,
and 4. squamosa in Tasikmalaya, Garut, and Bogor grows
in mixed gardens, home gardens (where local communities
grow vegetable and spice crops), coffee plantations, and
even cemeteries. Sagitarian et al. (2023) also stated that
Jjamblang (S. cumini) in Central Java is only sold in small
quantities because it lacks large-scale cultivation. Outside
Indonesia, Ahmad and Pieroni (2016) also reported that
wild vegetables that were traded in Pakistan, including
Ficus palmata Forssk, was sold through short supply
chains, where collectors sold the plants directly to
traditional market stalls and consumers.

Unfavorable attributes

Several fruit species and landraces have unfavourable
attributes, making them difficult to sell. Salak lokal (S.
zalacca) has a less sweet and somewhat astringent taste, so
it must be processed into manisan (preserved fruit with
sugar) and chips before consumption. Ceremai
(Phyllanthus acidus (L.) Skeels), jamblang (S. cumini), and
kupa (S. polycephalum) are also extremely sour and must
be processed into manisan. Mangga golek lanang (M.
indica) has thin flesh and is small in size, so they have to
be eaten by sucking them. Pepaya thailand (Carica papaya
L.) is too large, making it difficult to transport, while
lengkeng lokal (Dimocarpus longan Lour.) has been
replaced by longan from Thailand due to its fishy odor.
Persimmon and horsefruit contain latex. Persimmon latex
makes hands sticky, so farmers remove it by sprinkling its
fruit with lime. However, the application of lime not only
stains hands but also diminishes the visual appeal of the
fruit. Horsefruit latex irritates the throat.

The presence of unfavorable attributes in certain fruit
species, as reported by traders, has also been reported in
previous studies. Sumarto et al. (2018) noted that salak
manonjaya from Tasikmalaya (West Java) has been
displaced by salak pondoh due to its lower sweetness,
requiring processing into chips and manisan. Dierito et al.
(2021) reported that several persimmon cultivars (D. kaki)
contain high tannin levels that cause an astringent and
puckering sensation in the mouth due to protein
coagulation. Fitmawati et al. (2021) reported that horsefruit
(M. foetida) produces more latex and coarser fibers than
other species in the Mangifera, making it less palatable.

Policy recommendations for local fruit conservation

The problems leading to the rarity of local fruits in
traditional markets highlight the importance of fruit
conservation efforts. Based on the findings of this study,
some policy recommendations are proposed:
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Seed banks

A seed bank involves storing plant seeds under
controlled conditions - typically at low temperatures (0 to -
20 degrees Celsius) to reduce the moisture component to
5%-8%. For recalcitrant seeds that cannot be dried, storage
is done in liquid nitrogen at -196 degrees Celsius (Nakum et
al. 2025). There are similar findings in several previous
studies conducted in Indonesia as well as in other Southeast
Asian countries such as Thailand and Brunei Darussalam,
which state that seed banks can be used in conservation
stages for both cultivated species (including D. longan and
Acacia spp.) and wild species (including Inga edulis Mart.)
(Suhaili et al. 2015; Kuswantoro and Li’ani 2021; Pratiwi
et al. 2022).

Based on this study, fruit species suitable for
conservation through seed banking include P. ligularis
(konyal), M. foetida (horsefruit), A. squamosa (custard
apple), A. bunius (bignay), and S. polycephalum (kupa).
These species should be prioritised because their seeds and
mature trees are increasingly scarce in natural habitats due
to limited cultivation and replacement by commercial
crops. Seed banks can support population recovery and
large-scale cultivation while preventing genetic drift and
loss of genetic diversity that may raise extinction risk. The
seeds can be deposited at the National Research and
Innovation Agency (Indonesia) for further propagation.

Development of processed products from local fruits

There are several fruit species found in Gedebage,
Ujungberung, and Tanjungsari Markets that, although
perceived by traders as becoming increasingly rare, are still
sold in limited quantities because they are still utilized by
local communities for various purposes. These include D.
kaki (processed into jam), S. dulcis (processed into fruit
salad/rujak), S. cumini, S. polycephalum, and P. acidus (the
latter three processed into candied fruits/manisan). All of
these fruits have the potential to be developed into large-
scale and more commercially viable processed products.
Local knowledge regarding the use of local fruits,
particularly rare fruits as reported by traders, has been
documented in previous studies both in Indonesia (Suwardi
et al. 2023) and outside Indonesia (Garcia-Yi 2014; Meena
et al. 2022).

In Bolivia, local chili (Capsicum spp.) is rarely
cultivated due to low market demand and cheap prices.
Therefore, efforts have been made to produce chili-based
products such as chili jam, chili paste, and pickled chilies.
The results showed that consumers were willing to pay a
25%-50% price premium, which is expected to increase
farmers’ profit and consequently enhance the conservation
of the chili plants (Garcia-Yi 2014). Similarly, in India,
fruits such as A. squamosa and S. cumini—both considered
rare in Indonesia—are processed into various products,
including food and beverages such as jam, juice, jelly, and
pickles, as well as non-food products such as massage oil,
soap, and perfume (Meena et al. 2022). In Indonesia,
horsefruit (M. foetida) is still sold in Aceh, where its prices
increase significantly when processed (IDR 10,000 per
fresh fruit, compared to IDR 40,000 per bottle of juice)
(Suwardi et al. 2023). However, before these products can
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be developed, a marketing system involving farmers, fruit
traders, and fruit processing businesses must first be
established.

Farmer-trader information exchange platform and local
fruit festival

As noted earlier, traders mainly source fruits from
wholesalers rather than directly from farmers. To improve
information flow and stabilise supplies—preventing both
shortages (or local fruit disappearance) and oversupply that
leads to spoilage and losses—a cooperative system is
needed to enable direct communication between farmers
and traders. Information should cover consumer demand
for specific fruit species/landraces, emerging popular
processed products from rare fruits, and trader-level prices
after receiving stock from wholesalers. Access to these
price data can help farmers secure fair profits and reduce
the risk of price manipulation in farmer—wholesaler
transactions.

The farmer-trader cooperation system can also
coordinate with the West Java Department of Food to
introduce local fruit products — both commercial and rare
species- to the public through exhibitions or festivals.
Various products can be promoted, including jam, juice,
and chips. The species of fruits promoted can vary
depending on the harvest seasons. For example, durian
typically appears in Indonesia from January to March,
whereas mango and ambarella are commonly available
from April to June. A similar activity to the local fruit
festival proposed in this study — although conducted in the
context of a traditional ritual rather than a government-led
initiative to formally promote local plants commodities-
reflects broader regional trends. Tamang et al. (2016) and
Uro-Chukwu (2024) document similar findings, namely
how local communities utilize local plant species in
traditional festivals. Tamang et al. (2016) document that
selroti (maize-based food from fermented rice) is used in
the Diwali festivals for celebrating the New Year in several
Hindu communities in India. Uro-Chukwu (2024) also
reported that in Nigeria several ethnic groups-namely the
Igbo, Yoruba, and Hausa- hold a festival called Zkeji, which
is a ritual celebration of the annual harvest of yam bean (P.
erosus). Several yam bean-based products are sold at the
festival, including boiled, roasted, fried, and legume-
cooked versions.

Folk classification of crops and characteristics of fruit
landraces

Traders in Gedebage, Ujungberung, and Tanjungsari
apply a four-level folk classification system. At level 0
(unique-beginner), crops are grouped into tutuwuhan (wild
plants) and pepelakan (cultivated plants). At level 1 (life
form), they are categorised by growth position and food use
into bubuahan (fruits), sayuran (vegetables), and
beubeutian (tubers). At level 2 (specific), fruits are
organised into types roughly equivalent to botanical species
(e.g., mangga, cau), and at level 3 (varietal) each type is
subdivided into landraces. Knowledge of landrace types
and traits is mainly learned through peer traders and village
wholesalers.
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Landraces are within-species variants recognised by
local communities based on observable traits (e.g., colour,
size, taste) rather than genetic analysis (Iskandar et al.
2018a). In this study, examples include mangga gedong
(mango) and cau raja cere (banana). Traders in Gedebage,
Ujungberung, and Tanjungsari distinguish fruit landraces
using criteria such as origin, taste, utilisation, and shape.
They may also group botanically distinct species into a
single folk type when they look similar, as seen in bananas
(Musa balbisiana Colla, M. acuminata, and M. x paradisiaca).
The overall crop folk classification is summarised in Table
6, and the fruit landraces with their distinguishing features
are listed in Table 7.

The inventory and interview data indicate that traders in
Gedebage, Ujungberung, and Tanjungsari Markets possess
deep knowledge in identifying the characteristics of fruit
landraces. They categorize the food plants they sell into
several categories, classify them into several hierarchical
levels, and divide fruit plants into distinct landraces based
on various aspects. The division of fruit plants, as reported
by traders, indicates a wider regional pattern. Previous
studies conducted both inside and outside Southeast Asia
by Cruz-Garcia and Prince (2011), Ueda et al. (2016), and
Nakintu et al. (2019) documented similar findings, namely
how local communities perform these three practices in
classifying food plants, particularly fruits. Cruz-Garcia and
Prince (2011) and Ueda et al. (2016) stated that plants in
Thailand were initially categorized into bak/maak (fruits)
and phak (vegetables). Mangoes, which are naturally
classified as fruits, were referred to as muang, which was
further divided into several local names, such as muang
faai (M. caloneura Kurz), and muang prio (M. sylvatica
Roxb.), differentiated based on several aspects, including
their uses, shape, and fruit taste. Similarly, in Uganda, local
communities distinguish jackfruit (4. heterophyllus) into
several landraces - jebu, namata, and kapapali - based on
the texture and color of the fruit flesh (Nakintu et al. 2019).

Table 6. Folk classification of crops traded in traditional markets
(adapted from Irawan et al. (2024))

Level Botanical Folk Classification
classification classification hierarchy

0 Wild crops Tutuwuhan Unique-
Cultivated crops Pepelakan beginner

1 Fruits Bubuahan Life-form
Vegetables Sayuran
Tubers Beubeutian

2 Species Pisang/cau Spesific

Mangga

3 Landraces of Varietal
banana/cau Cau ambon
(M. x paradisiaca lumut biasa
L. (genomic group Cau ambon
AAA))*** bodas

(M. x paradisiaca
L. (genomic group

Cau raja cere
Cau raja bulu

AAB))*** Mangga

arumanis
Landraces of Mangga
mango/mangga gedong
(M.indica L.)

Note: ***: Based on Iskandar et al. (2018b) and Poerba et al.
(2018)
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Table 7. Fruit landraces characteristics and distinguishing aspects

Species name

Landraces
number

English
name

Landraces vernacular

name

Distinguishing characteristics

Mangifera indica
L.

Salacca zalacca
(Gaertn.) Voss
Phoenix
dactylifera L.

Ananas comosus
L.

Carica papaya L.

Citrullus lanatus
L.

Cucumis melo L.

Pachyrhizus
erosus (L.) Urb.

Persea americana
L.

Durio zibethinus
L.

Lansium
domesticum
Correa

Musa acuminata
Colla (genomic
group AA)

16

13

Mango

Snakefruit

Dates

Pineapple

Papaya

Watermelon

Melon

Jicama

Avocado

Durian

Langsat

Banana

Mangga arumanis

Mangga arumanis bali

Mangga cengkir
Mangga gedong

Mangga gedong gincu

Mangga golek

Mangga golek lanang

Mangga benhur
Mangga manalagi
Mangga budiraja
Mangga mawar

Mangga red emperor

Mangga TO
Mangga kopyor
Mangga benhur
Mangga alpukat
Salak lokal
Salak pondoh
Korma ajwa
Korma barhi
Korma sukary

Korma golden valley

Ganas subang
Ganas palembang
Ganas bogor
Ganas kediri
Ganas madu
Gedang california
Gedang thailand
Gedang calina
Samangka nonbiji
Samangka golden
Samangka inul
Samangka dragon
Melon

Bonteng suri

Bengkuang padalarang
Bengkuang lampung

Bengkuang garut
Alpukat mentega
Alpukat susu
Alpukat lokal
Alpukat miki
Alpukat markus
Alpukat aligator
Alpukat minyak
Kadu lokal

Kadu montong
Kadu musang king
Kadu hejo

Kadu sumatra
Kadu petruk
Kadu bawor
Dukuh palembang
Dukuh ciamis
Langsat

Pisitan

Kokosan

Cau muli

Cau bangkahulu
Cau mas/kirana
Cau ketan

Cau barangan
Cau hurang

Skin color, shape, flesh texture, flesh color

Origin, taste, utilization

Stalk presence, flesh texture, taste

Durability, size, shape

Size, skin texture

Shape, skin color, seeds presence

Shape, skin morphology, fruit flesh color

Diameter, texture, water content

Shape, flesh texture, diameter

Shape, diameter, skin and fleh color

Diameter, skin texture and thickness, number of
seeds, taste, skin color

Length, diameter, utilization, apex shape, skin
texture, skin color, origin, ripening method
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Speci Landraces English Landraces vernacular P ..
pecies name Distinguishing characteristics
number name name
Musa acuminata Cau ambon lumut biasa
Colla (genomic Cau ambon lumut lembang
group AAA) Cau ambon lumut palintang
Cau ambon bodas
Cau cavendish
Cau angleng
Cau kapas
Musa balbisiana 2 Banana Cau galeng Utilization, presence of seeds
Colla Cau manggala
Musa x 16 Banana Cau tanduk biasa Origin, flesh texture, flesh color, utilization, skin
paradisiaca L. Cau tanduk kompan color, shape, length, diameter, taste, seeds
(genomic group Cau tanduk sukabumi presence, skin thickness, mature time
AAB) Cau nangka
Cau bogo
Cau raja bulu
Cau susu
Cau raja cere
Cau lampeneng
Cau kepok saba
Musa x Cau kepok jablay
paradisiaca L. Cau siem paris
(genomic group Cau siem jimluk
ABB) Cau ampeang
Cau bawen
Cau kastroli
Musa x
paradisiaca L.
(genomic group
AAAB)
Psidium guajava 2 Guava Jambu biji Seeds presence, flesh color
L. Jambu kristal
Syzygium aqueum 3 Water apple Jambu air Shape, size
(Burm.f.) Alston Jambu air kancing
Jambu cincalo
Malus domestica 6 Apple Apel malang Origin, taste, skin color, utilization
(Suckow) Borkh. Apel royal gala
Apel manalagi
Apel granny smith
Apel fuji
Apel merah
Citrus x limon (L.) 2 Lemon Lemon lokal Origin, taste
Osbeck Lemon impor
Vitis vinifera L. 6 Grape Anggur red globe Origin, size, shape, skin color
Anggur crimson
Anggur thomson
Anggur muscat
Anggur moonrop
Anggur autum
Pyrus 2 Chinese pear  Pir yali Texture, skin color
bretschneideri Pir xiang lie
Rehder
Pyrus communis 2 Asian Pear Pir forelle Shape, flesh texture, skin color
L. Pir century
Pyrus pyrifolia 2 European Pir jambu Skin color, shape
(Burm.fill) Nakai Pear Pir singo
Citrus x aurantium 5 Bitter orange  Jeruk medan Utilization, origin, skin color, diameter

f- aurantium L.

Jeruk peras
Jeruk jember
Jeruk sunkist maple
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Species name Landraces English Landraces vernacular Distinguishing characteristics
number name name
Jeruk sunkist valencia
Citrus reticulata 9 Mandarin Jeruk wogan Origin, size, taste, skin color, leaves presence
Blanco orange Jeruk wokam

Jeruk santang tangerine
Jeruk santang birma
Jeruk santang daun
Jeruk santang madu
Jeruk santang gundul

Jeruk garut
Jeruk ragi

Based on the results of this study, it can be seen that
traditional markets serve as centers for dissemination and
exchange of local knowledge regarding fruit landraces.
Such knowledge is not static, as evidenced by the presence
of imported fruit landraces that have entered markets. This
folk knowledge can serve as an important basis for
conservation of both species and landraces of fruits,
particularly local ones.

RFC value of fruits

The RFC (Relative Frequency of Citation) values of
fruit species and landraces sold in Gedebage, Ujungberung,
and Tanjungsari Markets varied between 0.012 and 0.517
(Table 2). For example, traders only selling coconuts or
California papaya (C. papaya). In addition, several traders,
although selling a diverse range of fruit landraces, referred
to the same species - such as banana sellers (M. acuminata
and M. x paradisiaca). It can thus be inferred that traders’
knowledge regarding the utilization of different fruit
species and landraces was uneven. The higher the RFC
value of a fruit, the more frequently its uses were known
and mentioned by the respondents, and vice versa. Several
fruit species and landraces showed the highest RFC values,
namely melon (Cucumis melo L.), dragon fruit (S.
undatus), California papaya (C. papaya), cau muli (M.
acuminata), and several M. x paradisiaca landraces such as
cau ambon lumut, cau ambon bodas, and cau raja cere. On
the other hand, several fruit species and landraces had low
RFC values, such as plum (Prunus domestica L.), java
plum/jamblang (S. cumini), bignay/buni (A. bunius),
ceremai (P. acidus), menteng (B. racemosa), and several
mango (mangga/M. indica) landraces, including mangga
kidang and mangga kopyor.

The variation in RFC values indicates differences in the
level of familiarity with fruit species and landraces among
traders and consumers. These differences are influenced by
several factors, including accessibility, utility, and fruit
attributes. The high RFC values of melon, papaya, dragon
fruit, cau muli, and several M. x paradisiaca landraces are
due to diverse uses. For instance, dragon fruit is used as an
ingredient of fruit soup (sop buah) and cake mixture and as
a remedy for hypertension. Likewise, M. acuminata and M.
X paradisiaca can be directly consumed, made into juice,
and also used as ingredients for several cakes, such as bolu
and pisang lumpur. The continued use of these fruit species
and landraces, as stated by traders, mirrors broader trends

across the region. Previous research conducted in Indonesia
(Darmastuti et al. 2024; Suwardi et al. 2024; Safitri et al.
2025) as well as in other parts of the world — particularly
Southeast and South Asia (Shuaib et al. 2019; Semenya and
Maronyi 2020; Gamage et al. 2021; Cabugatan et al. 2022;
Anwar et al. 2024; Saensouk et al. 2025a) — has
documented similar patterns, namely how local
communities have utilized several fruit species and
landraces (bananas, dragon fruit, and papaya) for various
purposes, including direct consumption, medicinal uses,
and traditional rituals. Furthermore, all these fruits have
been intensively cultivated, making them easy to obtain.

On the other hand, traders stated that menteng and
bignay grow wild and therefore cannot be supplied in
larger quantities, resulting in limited availability. In
addition, ceremai and jamblang have a sour taste and are
not as widely utilized as commercial fruits, they are mostly
processed into fruit salad and candied fruits (manisan
buah), aside from being eaten fresh. Even in these
processed foods, ceremai has begun to be replaced by some
commercial fruits such as jicama (P. erosus), mangga
cengkir (M. indica), and pineapple (Ananas comosus L.), as
indicated by the higher RFC values for these fruits. This
condition is presumed to result from a shift in fruit
consumption patterns and the gradual loss of familiarity of
bignay, jamblang, ceremai, and menteng among the public.
The declining use of certain fruit species, as reported by
traders in this study, and the researcher’s assumption of a
shift of fruit-consumption patterns in local communities,
have begun to occur in various regions. Previous research
conducted in Indonesia (Pratama et al. 2019; Rahayu et al.
2024), as well as in Southeast and East Asia (Ng et al.
2017; Cao et al. 2020), reports similar findings, noting both
the erosion of knowledge regarding certain fruit species
(particularly among younger generations) and the
displacement of local fruit species by commercial fruits.
Unlike other fruits, the low RFC value of plums is
attributed to Indonesia’s climatic conditions, which are
unsuitable for their growth. Torrecillas et al. (2018) stated
that plums require low temperatures to break dormancy,
whereas Indonesia has a tropical climate. In addition,
several mango landraces have low RFC values because
they are known only locally in a single market.
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Traders’ knowledge on fruit utilization
Consumed fresh and simply processed

Traders stated that several fruit species are consumed
directly, including starfruit (Averrhoa carambola L.),
menteng (B. racemosa), papaya (C. papaya), durian (Durio
zibethinus L.), melon (C. melo), date (P. dactylifera), and
several landraces of banana/pisang/cau (M. acuminata and
M. x paradisiaca), such as pisang raja bulu, pisang
cavendish, pisang muli, and pisang ambon Ilumut. In
addition to being sold as whole fruits, traders also sell them
as sliced fruits packed in plastic. There are also several
other banana landraces that are simply processed without
any additional ingredients before being served, including
cau tanduk, cau nangka, cau kapas, cau kastroli, and cau
bawen (fried), cau siem paris (boiled), and cau raja bulu
(steamed and boiled). All of these banana landraces belong
to three species, namely Musa spp., M. x paradisiaca, and
M. acuminata. The demand for certain fruit species
increases during specific times of the year. For example,
dates are widely sold during the month of Ramadan as a
staple food for breaking the fast, while pisang ambon lumut
and pisang raja bulu experience higher demand before Eid
al-Fitr, as they are commonly served as table fruits for
guests visiting homes.

The use of fruits for direct consumption and simple
processing, as informed by traders, is part of a broader
pattern occurring across many areas. Previous research
conducted in Indonesia (Erawan et al. 2019; Rahayu et al.
2024) as well as in several countries outside Indonesia
(Shuaib et al. 2019; Semenya and Maronyi 2020; Belgica et
al. 2021; Cabugatan et al. 2022; Wongwaiwech et al. 2022)
identified comparable patterns in how local communities
consume fruit directly or process them in simple ways,
either for food purposes or for other needs. Durian, melon,
papaya, and menteng are eaten fresh not only by the people
of Rancakalong (Sumedang District, West Java), but also in
other regions such as the Philippines, South Africa, and
Pakistan (Shuaib et al. 2019; Semenya and Maronyi 2020;
Belgica et al. 2021; Rahayu et al. 2024). Some fruit species
and landraces are not only eaten directly but also further
processed or used for non-food purposes. Menteng is also
processed into rujak (fruit salad) by the people in
Rancakalong, while in Karangwangi Village (Cianjur, West
Java) and in Thailand, bananas are also processed by frying
and made into banana chips (Erawan et al. 2019;
Wongwaiwech et al. 2022; Rahayu et al. 2024). Melon and
papaya are also used as remedies to enhance fertility and to
treat dengue fever in Pakistan and the Philippines (Shuaib
et al. 2019; Cabugatan et al. 2022).

Fruit juices and fruit hampers

Several fruit species are used for juices, including M.
acuminata, avocado (Persea americana L.), strawberry
(Fragaria vesca L.), and pineapple (4. comosus). All of
these fruits are processed into juice to be used as beverage
ingredients. Fruits intended for juicing are sold to juice
vendors either in whole form or after being frozen (known
as buah frozen). The fruits to be frozen are first cut into
smaller pieces or crushed (especially for small-sized fruits
like strawberries), then placed in Ziploc plastic bags and
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stored in a refrigerator. The price per kilogram of the
frozen fruit is higher than that of whole fruit, as frozen fruit
consists only of the edible flesh — the skin and seeds have
already been removed. In other words, the amount of edible
flesh in frozen fruit is greater than in whole fruit. Frozen
fruits served as backup stock, especially for seasonal
species, including durian (D. zibethinus) when they are out
of season.

Fruit hampers are baskets or packages containing an
assortment of fruits, often wrapped in plastic. Consumers’
demand for fruit hampers usually increases before the Eid
al-Fitr holiday, although some customers also order them
on ordinary days as gifts. The prices of the hampers range
from IDR100,000 to IDR150,000, depending on customer
requests. Several fruit species are commonly used in fruit
hampers including anggur red globe (Vitis vinifera L.),
jeruk medan (C. x aurantium), apel fuji (M. domestica),
and pisang cavendish (M. acuminata).

The use of fruits for making juice or arranging fruit
bouquets, as reported by traders, indicates a wider pattern
observed in many regions. Previous studies conducted in
Indonesia (Navia et al. 2024) as well as in areas outside
Indonesia (Anu et al. 2023; Das et al. 2023) identified
comparable patterns in how local communities engage in
these practices, whether for food purposes or for other uses.
Avocado, pineapple, and banana are also used for making
juice for making juice in Bandar Pusaka (Aceh Province,
Indonesia) and in India (Anu et al. 2023; Das et al. 2023;
Navia et al. 2024). It should be noted that pineapple and
banana juice are not made as desserts but rather used as
traditional remedies for diabetes and liver disorders (Anu et
al. 2023; Das et al. 2023).

Medicinal uses

Several fruit species are known by traders to be used for
treating  health  disorders, including M. foetida
(limus/horsefruit), D. kaki (persimmon), P. ligularis (sweet
granadilla/konyal), and S. undatus (dragon fruit). Horsefruit
and persimmon are used to treat stomach disorders, while
konyal and dragon fruit are used, respectively, to relieve
panas dalam (a respiratory condition characterized by
throat pain when swallowing) and to lower high blood
pressure. All of these fruits are used as medicine by being
consumed directly.

The use of fruit to treat various illnesses, as stated by
traders, mirrors a wider pattern observed elsewhere.
Previous studies conducted in Indonesia (Nursamsu et al.
2024), as well as in several other countries across different
regions in the world (Boudaia et al. 2024; Ul Abidin et al.
2024), recorded similar observations regarding how local
communities use fruits to maintain their health. Horsefruit
has been traditionally used by the people of South Aceh to
treat diarrhea, while persimmon has been used in Pakistan
to treat stomach pain and constipation (Ul Abidin et al.
2024; Nursamsu et al. 2024). In addition, konyal is used in
Ecuador to treat respiratory disorders, and dragon fruit is
used in Morocco to treat cancer (Boudaia et al. 2024).

Earlier research performed by Khoo et al. (2016),
Aboellella et al. (2021), Angel-Isaza et al. (2021), Giiler et
al. (2021), Choudhary et al. (2022) and Habiba et al. (2025)
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indicated that scientific research of the health effect of
fruits aligns with and reinforces the empirical knowledge
reported by traders in this study. Horsefruit, konyal, and
dragon fruit contain antioxidants and anti-inflammatory
compounds such as harmanes, isoflavones, carotenoids,
polyphenols, and phenolic acids, which play an important
role in preventing inflammation and oxidative stress.
Oxidative stress contributes to increased blood pressure
and triggers cancer and inflammation in the body (Khoo et
al. 2016; Aboellella et al. 2021; Angel-Isaza et al. 2021;
Habiba et al. 2025). Meanwhile, persimmon contains
tannins that facilitate peristaltic movement in the
esophagus, aid in toxin elimination, and inhibit genes
involved in inflammatory processes including Caspase-3
(Giiler et al. 2021; Choudhary et al. 2022).

Use in traditional rituals

Several fruit species are used in certain rituals
according to traders’ knowledge, including jicama (P.
erosus), ambarella/kedondong (S. dulcis), pomegranate
(Punica granatum L.), pisang mas (M. acuminata), and
pisang ambon lumut (M. x paradisiaca). Pisang mas is
used in wedding ceremonies, while pisang ambon is used
in pangradinan (offering to jinn). Pomegranate, jicama,
and ambarella are used in the ritual nujuh bulan, which
celebrates pregnancy upon entering the seventh month.

The use of fruits in certain ritual practices, as reported
by traders, demonstrates a trend that extends across the
regions. Previous studies conducted in Indonesia — both in
West Java (Erawan et al. 2018; Aziz et al. 2019; Gardjito et
al. 2024) and outside the province (Hapsari et al. 2017,
Untari et al. 2017; Mukarromah et al. 2024) — as well as in
several regions beyond Indonesia (Bagartee and Swain
2024; Saensouk et al. 2025a) document similar findings,
showing how local communities ascribe specific
philosophies to these rituals, symbolized through the use of
fruits. In West Java, bananas (M. x paradisiaca) are used in
wedding rituals called ngeuyeuk seureuh as offerings
symbolizing happiness. Bananas are also used in Central
Java in wedding ceremonies as symbols of the hope that the
couple will love, understand, and care for each other (Aziz
et al. 2019; Mukarromah et al. 2024). In East Java, bananas
are used in rituals marking important life stages (birth,
circumcision, marriage, and death). The landraces pisang
raja sajen and pisang raja pulut symbolize wisdom,
prosperity, happiness, and the hope of being freed from
misfortune. In India, banana fruits and leaves are offered to
gods Vishnu, Ganesha, and Lakhsmi (Hapsari et al. 2017;
Bagartee and Swain 2024).

Jicama, ambarella, and pomegranate are used in
pregnancy-related rituals across several Indonesian
provinces, each with different philosophical meanings. In
West Java, these three fruits are used in the preparation of
rujak kanistren (fruit salad), symbolizing the end of the
mother’s childhood and her transition into adulthood, as
well as the lessons of life’s bitterness to be passed to her
children. In Central Java, jicama, along with mango and
coconut, symbolizes gratitude to God and the hope for the
safety of both mother and her child. Meanwhile, in Jakarta,
pomegranate represents the wish for the baby to be loved
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by everyone and to be born with a pleasant appearance
(Untari et al. 2017; Erawan et al. 2018; Gardjito et al. 2024
Mukarromabh et al. 2024).

In Thailand, jicama and bananas (M. acuminata) are
used in Bhun Kao Phradap Din and Khao Sak rituals, held
in the 9th and 10th lunar months, respectively, to honor the
spirits of deceased relatives by offering them food. It is
believed that on the 14% day of the 9" lunar month, the
gates of hell open, allowing the spirits of the dead and
supernatural beings to enter the human world (Saensouk et
al. 2025a).

Based on the results of this study and comparison with
other research, it can be seen that traditional markets play a
role not only in biodiversity conservation but also in
cultural conservation, since the fruits needed to perform
these cultural traditions are still sold there. The findings
reinforce the statement of Albuquerque et al. (2019), which
asserts that traditional markets serve as venues for
reproducing cultural diversity on the small scale, in
addition to biodiversity. Furthermore, the relationship
between markets and cultural diversity has been
documented in previous studies conducted by Iskandar et
al. (2020, 2022) and Saensouk et al. (2025b) in Beringharjo
Market (Yogyakarta), Karangwangi Village Market
(Cianjur District, West Java), and Chai Chumpol Temple
Market (Thailand), respectively. In both markets, various
plant species are still sold, as they are used by local people
for various purposes, including Calamus sp. (used as
handicraft material), Lagenaria siceraria (Molina) Standl.
(used as food sources), C. annuum (used as medicine), and
Areca catechu L. (used in traditional rituals).

A total of 170 fruit species and landraces (128 local)
were recorded, including 25 rare landraces threatened by
unfavourable traits, limited cultivation, land-use change,
and competition from commercial commodities. These
findings underscore traditional —markets as key
observatories for monitoring local fruit diversity, hubs for
exchanging knowledge on landraces, and small-scale sites
where biological and cultural diversity is reproduced.
Policymakers, BRIN, farmers, and traders can strengthen
this role through seed banking, value-added product
development, local fruit festivals, farmer—trader
cooperation, and integrated market systems that support
agrobiodiversity conservation and SDG 15. Without such
efforts, the loss of local fruit biodiversity and associated
traditional knowledge may accelerate and become
irreversible. Future research should examine policy
frameworks and participatory mechanisms to sustain these
initiatives.
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