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Abstract. Suwardi AB, Navia ZI, Harmawan T, Seprianto, Syamsuardi, Mukhtar E. 2022. Diversity of wild edible fruit plant species and
their threatened status in the Aceh Province, Indonesia. Biodiversitas 23: 1310-1318. Aceh Province, Indonesia is home to a diverse
range of tropical fruit plants. However, increased anthropogenic activities such as population growth and natural disasters resulted in
various biological resources such as wild edible fruit plants being under threat. The study aimed to assess the diversity and threatened
status of wild edible fruit plant species in the Aceh Province of Indonesia. The study was conducted in six regencies, namely Aceh
Tamiang, Aceh Timur, Aceh Selatan, Aceh Utara, Aceh Barat, and Aceh Tengah. At each study area, a line transect of 1,000 meters was
laid from the forest's edge into the forest. Wild edible fruit plant species discovered along the transect were collected and given local
names. A total of 129 wild edible fruit plant species at six studied areas in the Aceh Province belonged to 38 families. The highest
number of fruit plant species was recorded in the district of Aceh Tamiang, i.e., 63 species, followed by Aceh Selatan (56 species), Aceh
Barat (46 species), Aceh Timur (37 species), Aceh Utara (31 species), and Aceh Tengah (23 species). Mangifera foetida Lour.,
Mangifera odorata Griff., Artocarpus integer (Thunb.) Merr., Ficus altissima Blume, Ficus fistulosa Reinw. ex Blume, Syzygium
cumini (L.) Skeels, Passiflora foetida L., and Pometia pinnata J.R. Forst. & G. Forst. were the most frequently recorded wild fruit plant
species in all regencies. From 129 wild edible fruit species recorded in the study areas, 35% are currently classified as Least Concern,
6% as Vulnerable, 3% as Near Threatened, 2% as Low Risk, 2% as Data Deficient, and 52% of species in the IUCN red list had No
Auvailable Data. Community-based conservation through domestication of wild edible fruit plant species can be one of the management
strategies for the conservation of wild edible fruit plants in Aceh Province.

Keywords: Aceh, biodiversity, fruit, IUCN red list

INTRODUCTION fiber (Karun et al. 2014), fuel (Debela et al. 2012; Klimas

et al. 2012), and even as a substantial income for local

Wild edible fruit plants are commonly harvested from
their natural habitats for human consumption, and they are
not cultivated. Humans have consumed wild fruits since
immemorial time. They play an important role in the
human diet as sources of vitamins, minerals, and dietary
fiber (Mahapatra and Panda 2012; Elfrida et al. 2020).
Several wild fruits have been reported to be more nutritious
than cultivated fruits (Aberoumand and Deokule 2009;
Nazarudeen 2010). Wild edible fruits have also been
proven to enhance household food security under normal
conditions (Broegaard et al. 2017), as well as during crop
insufficiency (Erskine et al. 2015) in both rural and urban
areas (Clark and Nicholas 2013). Moreover, the wild edible
fruit plants have multiple uses such as cosmetics (Gebauer
et al. 2016), medicine (Tshikalange et al. 2016; Dreher
2018; Elfrida et al. 2021; Majumder et al. 2021; Navia et
al. 2021a; Suwardi et al. 2021), spices or condiments
(Navia et al. 2020a), crafts (Atato et al. 2012; Hazarika and
Singh 2018), traditional ceremonies (Sutrisno et al. 2020),

communities, particularly those living in remote areas (Deb
et al. 2013; Suwardi et al. 2020; Kotresha and Siddeshwari
2021). Several wild fruit trees, such as Spondias lutea L.,
are also used as nesting sites for different types of honey
bees, which produce high-quality honey that is harvested
and sold by local communities to improve their household
income (Jasmi et al. 2014). The fruits have implications for
the development of agricultural systems as a source of local
food (Navia et al. 2020b; Navia 2021b).

Indonesia is home to over 30,000 species of flowering
plants and 226 species of indigenous edible fruit plants (Uji
2007), 184 of which are widely grown wild in tropical
forests (Dodo 2015). Sumatra Island is one of the
distribution centers of tropical fruits in Indonesia (Uji
2007). As a result, however, increased anthropogenic
activities such as population growth and natural disasters
may result in various biological resources such as wild
edible fruit plants being under threat. According to the
Kementerian Lingkungan Hidup dan Kehutanan Republik
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Indonesia/Ministry of Environment and Forestry of the
Republic of Indonesia (2021), more than 375,000 hectares
of Indonesia's forests were deforested in 2018-2019, with
Aceh Province accounting for 6,737.5 hectares. In addition
to infrastructure development, settlements, agriculture, and
mining, the conversion of forest land into monoculture
plantations is considered to be the primary driver of the
increasing rate of forest deforestation in various regions of
Indonesia (Wahyuni and Suranto 2021), including those in
Aceh Province. As result, most wild fruits have become
vulnerable to extinction. Exploration and promotion of wild
edible fruit species, particularly in Aceh Province, is
therefore urgently required. Species diversity assessments
can provide information on the risks of species extinction,
as well as support to determine species protection priorities
and develop species conservation strategies (Zhang et al.
2011). The study aims to assess the diversity and
threatened status of wild edible fruit plant species in the
Indonesian province of Aceh.

MATERIALS AND METHODS

Study area

Aceh Province, Indonesia is located between
01°58'37.2"-06°04'33.6"N and 94°57'57.6"-98°17'13.2"E
with average altitude 125 m. The province has a total land
area of 57,956 km? with forest coverage of 31,556 km? or
55% of the total land area. Climatic conditions are tropical
humid with annual rainfall varying from 1826 to 4354 mm,
and the daily temperature is from 33.6 to 35.6°C (BPS of

Figure 1. Map of Aceh Province, Indonesia showing the study area
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Aceh Province 2021). Aceh Province is divided into 23
regencies, 289 sub-districts, and 6,464 villages. Six study
areas were selected based on their geographic location and
forest coverage (Table 1), namely Aceh Tamiang, Aceh
Timur, Aceh Selatan, Aceh Utara, Aceh Barat, and Aceh
Tengah (Figure 1).

Data collection

The sampling of wild edible fruit plants took place from
July 2018 to August 2020. A line transect method was
employed. At each study area, a line transect of 1,000
meters was laid from the forest's edge into the forest. Wild
edible fruit plant species discovered along the transect were
collected and given local names. The botanical name was
identified at the Andalas Herbarium of Universitas
Andalas, West Sumatra, Indonesia. The botanical names
have been updated using The Plants of the World online
(http://www.plantsoftheworldonline.org).

Table 1. List of the study area in Aceh Province, Indonesia

Study area Type Coordinate

Aceh Tamiang Lowland dipterocarp 4°16'03.3"N; 97°47'36.7"E

Aceh Timur Lowland dipterocarp 4°26'18.3"N; 97°24'41.3"E
Aceh Utara Lowland dipterocarp  4°53'45.3"N; 96°57'00.5"E
Aceh Selatan  Lowland dipterocarp 3°01'58.7"N; 97°2820.4"E
Aceh Barat Lowland dipterocarp  4°3529.9"N; 96°07'14.6"E
Aceh Tengah  Hill dipterocarp 4°18'42.9"N; 97°05'00.5"E
96°00"E 97°30'0"E
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Data analysis
Diversity index

The diversity of wild edible fruit plant species was
determined using the Shannon-Wiener Index (H)
calculated using the following formula (Barbour et al.
1987):

L
H = —Z PilnPi
=1

Where: H'= Shannon-Wiener Diversity Index, s=
number of species, Pi= the proportion of individuals or
abundance of the i species expressed as the proportion of
the total abundance, In= natural logarithm of Pi. The
diversity index criteria are as follows:

H<1 = Low diversity
1<H<3 = Moderate diversity
H>3 = High diversity

Evenness index
The evenness index (E) was calculated using the
following formula (Magurran 2004):
H H
Hiox B Ln5

E =

Where: E= Evenness, H'= Shannon-Wiener Diversity
Index, S= total number of species in the sample, In= natural
logarithm. The evenness index is categorized as follows:

0<E<0.5 = Depressed community
0.5 < E <£0.75= Unstable community
0.75 < E <1.0 = Stable community

Dominance index

A high uniformity index and low diversity indicate a
species' dominance over other species. The dominance
index was used in this study with the following formula
(Odum 1996):

E:ZP:':

i=1

Where: C= Dominance Index, Pi= the proportion of
individuals in wild edible fruit species, I= 1, 2...,n
Index values range from 0 to 1 by the following categories:
0<C<05 =LowDominance
0.5< C<0.75 = Moderate Dominance
0.75<C < 1.0 = High Dominance

Similarity index

To assess the similarities in plant species among the
study areas, the Sorenson similarity index was employed
using the following formula (Sorenson 1948):

&

05 =

a+b
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Where: QS= Sgrensen’s similarity coefficient, a= the
species numbers in site A; a= the species numbers in site B,
and C= the number of species shared by the two sites.

RESULTS AND DISCUSSION

The diversity of wild edible fruit plant species

A total of 129 wild edible fruit plants were recorded
from the six study areas, which consisted of 37 families.
The highest number of fruit plant species was recorded in
the regency of Aceh Tamiang, i.e., 63 species, followed by
Aceh Selatan (56 species), Aceh Barat (46 species), Aceh
Timur (37 species), Aceh Utara (31 species), and Aceh
Tengah (23 species) (Figure 2).

Moraceae and Phyllantaceae were the most represented
plant family with 11 species each, followed by Fabaceae
and Rosaceae (8 species each), Clusiaceae (7 species),
Euphorbiaceae and Myristicaceae (6 species each), and
Anacardiaceae, Lauraceae, Malvaceae, Meliaceae,
Myrtaceae, and Sapotaceae with 5 species each. The other
14 families possessed 1 to 4 representative species each.
Mangifera foetida Lour., Mangifera odorata Griff.,
Artocarpus integer (Thunb.) Merr., Ficus altissima Blume,
Ficus fistulosa Reinw. ex Blume, Syzygium cumini (L.)
Skeels, Passiflora foetida L., and Pometia pinnata J.R.
Forst. & G. Forst. were the most frequently recorded wild
fruit plant species in all surveyed regencies. On the other
hand, 20 wild edible fruit plant species were discovered
only in Aceh Tengah regency, 17 species in Aceh Tamiang
regency, 16 species in Aceh Selatan regency, and 5 species
in Aceh Barat regency (Table 2).

The number of species recorded in this study, i.e., 132
species, is higher than the 86 wild fruit plant species
reported in Kerala, India (George and Cristopher 2019), 52
species in Thanh Hoa Province, Northern Vietham
(Nguyen et al. 2021), 30 species in Jharkhand, India (Das
2018), 30 species in Nias, North Sumatra, Indonesia
(ziraluo and Duha 2020), and 36 species in the Benguet,
Philippines (Chua-Barcelo 2014). This variation is strongly
influenced by the culture and traditional knowledge of the
local community. Traditional ecological knowledge of
local communities is a critical aspect of biodiversity
conservation in a given area (Hanazaki et al. 2018).

200 4 196
176 = No. of individu

No. of species

150 4 No. of Family

127
118

100 4

56
46
31 -
27 — 23 23
13

Aceh Tamiang  Aceh Utara  Aceh Selatan  Aceh Timur Aceh Barat  Aceh Tengah

Figure 2. Species composition of wild fruit plants
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Table 2. List of wild edible fruit plant species found at each study area
. . Study area (regency) Threat
Family Botanical name Vernacular name AT AU AS ATiAB ATg  status*
Anacardiaceae Mangifera caesia Jack. Binjai - - - -+ - NT
Mangifera foetida Lour. Mancang + o+ o+ + 0+ - LC
Mangifera laurina Blume Asam pauh + o+ - -+ - NA
Mangifera odorata Griff. Kuweni + + o+ + o+ - DD
Mangifera quadrifida Jack Kumbang - - - -+ - LC
Annonaceae Monocarpia euneura Mig. Not known - - + - - - VU
Polyalthia subcordata (Blume) Blume Not known - - - - - + NA
Cyathocalyx sumatranus Scheff Not known - - - -+ - LC
Apocynaceae Leuconotis eugeniifolia (Wall. ex G.Don) A.DC.  Not known -+ - -+ - NA
Voacanga foetida (Blume) Rolfe Telur kambing + - + o+ - - NA
Araliaceae Aralia dasyphylla Miq Not known - - - - - + LC
Avrecaceae Salacca affinis Griff. Salak hutan - - - + o+ NA
Burseraceae Santiria laevigata Blume Kedondong tunjuk  + + - - - - LC
Clusiaceae Garcinia atroviridis Griff. ex T.Anderson Asam gelugur + o+ - + - - NA
Garcinia bancana Mig. Manggis hutan - - - - + LC
Garcinia celebica L. Manggis hutan - - - - - + NA
Garcinia nervosa Mig. Manggis hutan + - - - - - NA
Garcinia nigrolineata Planch. ex T.Anderson Peralih + - - - - - NA
Garcinia parvifolia (Mig.) Mig. Manggis hutan - - + - - - NA
Garcinia xanthochymus Hook.f. ex T.Anderson Kandis -+ 4 -+ - LC
Ebenaceae Diospyros buxifolia (Blume) Hiern Not known + o+ - + - - NA
Diospyros macrophylla Bl Kayu malam + - - + - - NA
Diospyros sumatrana Mig. Kayu arang + o+ - + - - DD
Elaeocarpaceae  Elaeocarpus acronodia Mast. Medang - - + + - - LC
Elaeocarpus beccarii Aug. DC. Medang + - + - - - VU
Elaeocarpus brigittae Coode Medang - - + - - - VU
Sloanea javanica (Miq.) Koord. & Valeton Kekarut - - - - - + LC
Euphorbiaceae ~ Blumeodendron tokbrai (Bl.) Kurz Bantas - - - + o+ - LC
Bouea macrophylla Griffith Gandaria - - - -+ - NA
Cheilosa montana Blume Not known + - - - - - LC
Elateriospermum tapos Blume Not known - - - + - - NA
Homalanthus populneus (Geiseler) Pax Not known - - - - - + LC
Mallotus philippensis (Lam.) Mull. Arg. Balek angina + o+ - -+ - LC
Fabaceae Archidendron borneense (Benth.) Kosterm Jengkol hutan + - - - - NA
Dalbergia pinnata (Lour.) Prain Peking - - - - - + LC
Debregeasia longifolia (Burm.f.) Wedd. Peking - - - - + LC
Dialium indum L. Keranji - - - -+ - NA
Dialium platysepalum Baker Keranji gunung - - + - - - NA
Lithocarpus echinulatus Soepadmo Gasing + - - -+ - LC
Lithocarpus indutus (Blume) Rehder Gasing + - - + - - VU
Lithocarpus wallichianus (Lindl. ex Hance) Gasing tandauk - - - + o+ + NA
Rehder
Fagaceae Castanopsis costata (Blume) A.DC. Berangan gunung  + - + -+ NA
Flacourtiaceae Flacourtia rukam Zoll. & Moritzi Rukam + o+ o+ 4+ - NA
Hydnocarpus alpina WT Not known - - + - - - NA
Lauraceae Actinodaphne cuneata (Blume) Boerl. Medang + - - - - - NA
Alseodaphne bancana Mig. Not known - - - - - + LC
Cryptocarya nigra Kosterm. Not known - - - - - + VU
Endriandra rubescens (Blume) Mig. Not known - - - - - + NA
Phobe grandis (Nees) Merr. Medang nangka - - - - - + NA
Lecythidaceae Planchonia vallida Bl Not known -+ - + o+ - NA
Leeaceae Leea rubra Blume ex Spreng. Not known - - + - - NA
Leguminosae Archidendron borneense (Benth.) I.C. Nielsen Jengkol hutan + o+ - - - - NA
Lythraceae Lagerstroemia ovalifolia Teijsm & Binn Bungur + - + -+ - NA
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Malvaceae Boschia griffithii Mast. Durian enggang + - - -+ - VU
Durio conatus Priyanti Durian merah + - - - - - NA
Durio lowianus Scort. ex King Durian merah - - - + - - VU
Durio oxleyanus Griff. Durian daun - - + + 0+ - NT
Microcos latistipulata (Ridl.) Burret Not known + - - - - - NA
Meliaceae Aglaia tomentosa Teijsm. &Binn. Not known + - - - - - LC
Chisocheton patens Blume Not known + - - - - - NA
Dysoxylum alliaceum (Blume) Blume Not known + - - - - - LC
Dysoxylum cyrtobotryum Mig. Not known + - - - - - LC
Sandoricum koetjape (Burm.f.) Merr. Setui + - - + - - LC
Moraceae Artocarpus rigidus Blume Terap + - - + - - NA
Artocarpus integer (Thunb.) Merr. Cempedak + + 0+ + o+ - NA
Artocarpus elasticus Reinw. ex Blume Terap + - + - - - LC
Artocarpus gomezianus Wall. ex Trécul Terap gunung - - + - - - NA
Morus alba L Murbei gunung - - - - - + NA
Ficus altissima Blume Ara + +  + o+ o+ - LC
Ficus fistulosa Reinw. ex Blume Ara + o+ + + o+ - LC
Ficus globosa Blume Ara + - + -+ - NA
Ficus lepicarpa Blume Ara + - + -+ - LC
Ficus racemosa L. Ara + - + o+ 4+ - LC
Ficus virens Aiton Ara + - - + - - LC
Musaceae Musa balbisiana Colla Pisang hutan -+ - - - - LC
Musa textilis Née Pisang hutan -+ - + - - NA
Myristicaceae Knema cinerea (Poir.) Warb. Dedarah - - + - - - NA
Knema furfuracea (Hook f. & Thomson) Warb Dedarah - - + - - - LC
Knema latericia Elmer Dedarah + - + -+ - LC
Knema losirensis W.J.de Wilde Dedarah + o+ - - - - LR
Myristica schifferii Warb Pala hutan - - + - - - NA
Myristica elliptica Wall Pala hutan - - + - - - LC
Myrtaceae Decaspermum montanum Ridl. Not known - - - - - + NA
Syzygium cerasiforme (Blume) Merr. & L.M.Perry Jambu hutan + o+ o+ - - - NA
Syzygium cumini (L.) Skeels Jambu keling + o+ o+ + o+ - LC
Syzygium polyanthum (Wight) Walp Salam + o+ o+ + - - NA
Syzygium pycnanthum Merr. & L.M.Perry. Jambu hutan - - + -+ - NA
Oxalidaceae Sarcotheca diversifolia (Mig.) Hallier f. Not known - + -+ - NA
Passifloraceae Adenia grandifolia Ridl Not known + - + -+ - LC
Passiflora foetida L. Rambusa + +  + o+ o+ - NA
Phyllanthaceae ~ Aporosa benthamiana Hook.f. Kayu asam + - - - - - NA
Baccaurea bracteata Mull. Arg. Tampoi -+ - + o+ - NA
Baccaurea brevipes Hook.f. Tampoi hutan - - + -+ - NA
Baccaurea macrophylla (Mull. Arg) Mull. Arg Tampoi + - + o+ 4+ - NA
Baccaurea costulata (Mig) Mull. Arg Tampoi + + o+ - - - VU
Baccaurea lanceolata (Mig.) Mull.Arg Kepong + - + o+ - - NA
Baccaurea macrocarpa (Mig.) Mull. Arg. Tampoi + - + o+ 4+ - NA
Baccaurea polyneura Hook.f. Jentik - - + o+ - - LR
Baccaurea pyriformis Gage Tampoi - - + -+ - LC
Baccaurea racemosa (Reinw. ex Blume) Mill. Arg Tampoi/menteng + - + o+ - - NA
Baccaurea sumatrana (Mig.) Mill.Arg. Tampoi - - + - - NA
Proteaceae Helicia robusta (Roxb.) R.Br. ex Blume Not known + o+ - - - - LC
Rhamnaceae Ziziphus calophylla Wall. Jonong - - + - - - NA
Ziziphus horsfieldii Mig. Jonong -+ - -+ - NA
Rosaceae Eriobotrya japonica (Thunb.) Lindl Biwa gunung - - - - - + NA
Prunus arborea (Blume) Kalkman Ceri + - - + - + LC
Prunus grisea (Blume ex Mill.Berol.) Kalkman Ceri - - + -+ - LC
Rubus alceifolius Poir. Beri hutan + o+ o+ -+ - NA
Rubus calycinusWall ex. D. Don Beri - - - - - + NA
Rubus moluccanus L. Beri + - + -+ - NA
Rubus pyrifolius Hook.f. & Thomson ex.Hook.f. Beri - - - - - + NA
Rubus rosifolius Sm. Beri hutan - - - - - + NA
Rubiaceae Anthocephalus cadamba Mig. Not known + - - - - - NA
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Rutaceae Acronychia pedunculata (L.) Mig. Not known - - - - - + LC
Limonia acidissima L. Batok -+ - - - - NA
Melicope hookeri T.G.Hartley Not known - - - - - + LC
Micromelum minutum (G.Forst.) Wight & Arn. Canggai - - + + - - LC
Sapindaceae Lepisanthes fruticosa (Roxb.) Leenh. Rambutan biabak  + - - - - - LC
Nephelium cuspidatum Blume Rambutan hutan + - - - - LC
Pometia pinnata J.R. Forst. & G. Forst. Matoa hutan + o+ + + o+ - LC
Xerospermum noronhianum (Blume) Blume Rambutan hutan - + - - - NA
Sapotaceae Diploknema oligomera H.J.Lam Punti -+ 4+ -+ - NA
Palaquium gutta (Hook) Baill Not known - - + - - - NT
Payena lucida A.DC. Not known - - - -4+ - NT
Planchonella duclitan (Blanco) Bakh.f. Not known - - + -+ - LC
Pleioluma firma (Mig.) Swenson Not known + - - -+ - LC
Staphyleaceae Dalrympelea sphaerocarpa (Hassk.) Nor-Ezzaw.  Not known + - - - - - NA
Violaceae Rinorea sclerocarpa (Burgersd.) Melch. Not known - - + - - - NA
Vitaceae Causonis trifolia (L.) Mabb. & J.Wen Anggur hutan + - - - NA

Note: Regencies: AT: Aceh Tamiang; AU: Aceh Utara; AS: Aceh Selatan; ATi: Aceh Timur; AB: Aceh Barat; ATg:

Aceh Tengah

Threat Status: NA: Not Available; DD: Data Deficient; LC: Least Concern; NT: Near Threatened; LR: Lower Risk; VU: Vulnerable; -

absent; +: present; *: [IUCN Red List of Threatened Species

The findings of the species diversity analysis at the
studied area revealed that the value of the species diversity
index (H') ranged between 2.78 and 3.85 (Table 3). This
indicates that the fruit plant species diversity index in the
study area is high (Kent and Paddy 1992). The diversity of
wild edible fruit plant species was higher in Aceh Tamiang
(3.85), but lower in Aceh Tengah (2.78). The high diversity
index in Aceh Tamiang is caused by the fact that the
number of species and population is greater than in other
study areas. This finding is comparable to the study
reported by Solikin (2019), who noticed that the number of
species and populations is positively correlated with the
diversity index value. Low species diversity noted in Aceh
Tengah (H’= 2.78) could be explained by the fact that it is
dominated by only two species, Garcinia celebica L., and
Garcinia bancana Mig. These species were accounted for
22% and 14% of the total number of wild edible fruit plants
in the area, respectively. Furthermore, the dominance of
wild edible fruit plant species in the study area ranged from
0.03 to 0.09, indicating a low level of dominance, and the
population of each plant species is more evenly distributed.

In the six study areas, the evenness index ranged from
0.88 to 0.96 (Table 4). Aceh Barat regency had a higher
evenness index value (0.96), indicating that the ecosystem
in the area is more stable. On the other hand, the evenness
index in the Aceh Tengah regency was the lowest,
indicating that the community's stability and diversity of
plant species are at the lowest (Odum 1996).

Comparison of species diversity among regencies
Species similarity among all regencies compared is
expressed by the Sorenson similarity index. The result of
the species diversity comparison is shown in Table 4.
Similarity index among  vegetation transects
demonstrates a strong variation on local scales. Similarity
values ranged from 0.05 to 1.22 (Table 4). It is observed
that the similarity is very high, with a coefficient of
similarity greater than 100%, for Aceh Tengah—Aceh Barat
(122%). This result is not surprising because the forest
habitat in these areas is comparable to both topography and

forest structure. Low similarities were detected for Aceh
Selatan—Aceh Tengah and Aceh Timur—Aceh Tengah (3%
each). The study area in Aceh Tengah is a dipterocarp
highland forest, whereas the areas in Aceh Timur and Aceh
Selatan are dominantly lowland dipterocarp forests, with
differences in altitude, climatic, and soil types affecting the
forest's vegetation structure. Topographical factors (e.g.,
altitude, aspect, and slope) and edaphic factors (soil type,
soil fertility, and texture) may influence vegetation growth
(Neri et al. 2016; Ramos et al. 2020) and play an important
role in plant species distribution (Bhat et al. 2020), which
lead to species diversification (Bhardwaj 2021) and could
guide forest composition at one altitude (Kumar et al.
2021).

Threaten status of wild edible fruit plants

Land-use changes (e.g., conversion to agriculture,
changes in agricultural practices, and infrastructure
development), habitat destruction (due to timber
harvesting, fuelwood collection, grazing, and forest fires),
and overharvesting are all threats to wild edible fruit plants
that grow both inside and outside protected areas. We used
data from the International Union for Conservation of
Nature (IUCN) Red List Index for Plants (2021) to
determine that of 129 wild edible fruit species, 35% are
currently classified as Least Concern, 6% as Vulnerable,
3% as Near Threatened, 2% as Low Risk, 2% as Data Data
Deficient, and 52% have No Available Data (Figure 3).

Table 3. The dominance, Shannon diversity, and evenness
indexes of six regencies in the study area

o No. of Shannon- Dominance Evenness
District speéies Diversity Index (C) Index (E)
Index (H")

Aceh Tamiang 63 3.85 0.03 0.92
Aceh Utara 31 3.25 0.05 0.95
Aceh Selatan 56 3.84 0.03 0.95
Aceh Timur 37 3.40 0.04 0.94
Aceh Barat 46 3.68 0.03 0.96
Aceh Tengah 23 2.78 0.09 0.88
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Table 4. Sorenson similarity index
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Aceh Tamiang Aceh Utara Aceh Timur Aceh Selatan Aceh Barat  Aceh Tengah
Aceh Tamiang 0.88 0.96 0.90 0.75 0.05
Aceh Utara 0.86 0.46 0.79 0.04
Aceh Timur 0.75 0.63 0.11
Aceh Selatan 1.22 0.03
Aceh Barat 0.03

Aceh Tengah

Number of species
— 2 ) P wn (=3 ~J
(=) (=) (=) (=) (=) (=) (=)

(=1

Threaten status

Figure 3. Number of WEFs on the IUCN Red List of Threatened
Species (2021) classified by class and risk category. NA: Not
Available; DD: Data Deficient; LC: Least Concern; NT: Near
Threatened; LR: Lower Risk; VU: Vulnerable

Monocarpia euneura Mig., Elaeocarpus beccarii Aug.
DC., Elaeocarpus brigittae Coode, Lithocarpus indutus
(Blume) Rehder, Cryptocarya nigra Kosterm., Boschia
griffithii Mast., Durio lowianus Scort. ex King, and
Baccaurea costulata (Miq) Mull. Arg were the eight wild
edible fruit plant species listed as Vulnerable. Moreover,
Baccaurea polyneura Hook.f. and Knema losirensis W.J.de
Wilde were classified as Low Risk. The IUCN red list,
however, has not yet listed the threatened status of more
than half of the wild edible fruit plant species found in this
study. Borelli et al. (2020) discovered that only one-third
(31%) of known wild fruit plant species have global
conservation assessments in the IUCN Red List Index for
Plants.

Management of wild edible fruit plant species

The socio-ecological impacts of harvesting wild edible
fruit plants are influenced by interactions between
harvested species and their ecosystems, as well as co-
occurring land uses in the extraction landscape
(Sardeshpande and Shackleton 2019). Co-management
strategies such as community-based conservation (CBC)
and joint forest management (JFM) can reduce
unsustainable harvesting of wild edible fruit, improve
household food security (Pailler et al. 2015), and income
(Bauch et al. 2014). Community-based conservation
through domestication of wild edible fruit plant species can
be one of the management strategies for the conservation of
wild edible fruit plants, as well as to have the potential to

improve rural communities’ household income in Aceh
Province, particularly in remote areas. Aceh Province gains
an opportunity to advance a variety of agricultural
products, including wild edible fruits. The availability of
land and a suitable climate encourages the survival of
various tropical fruit species in this area. Ex-situ
conservation can be accomplished by domesticating wild
edible fruit plant species using the agroforestry concept.
Local communities can grow indigenous edible fruit by
combining them with crops in their orchards, home
gardens, or farmland. The selection, management, and
cultivation of wild edible fruit plant species may
necessitate the application of both silvicultural and
horticultural concepts (Akinnifesi et al. 2007). Small-scale
farmer training in nursery management, on-farm
management, harvesting, post-harvest management, and
marketing of plant products can be considered to ensure the
sustainability of wild edible fruit plant species. Educational
efforts for the community, on the other hand, are required
to emphasize the importance of consuming wild edible fruit
plant species for health. Furthermore, serving wild edible
fruit plant species, for example, on all government-
organized activities can be a form of government support in
the campaign to consume wild edible fruits. Promoting and
domesticating wild edible fruit plant species can improve
the nutritional status and livelihoods of local communities
as well as protect these fruit species from extinction in the
wild (Rathore 2009).
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