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Introduction 
Indonesia is habitat for 28 species of mag-

nolia, of which six species are endemic to the 
country (Linsky et al. 2022). According to the 
IUCN Red List (2023), one species of Indo-
nesian magnolia is categorized as Endangered 
(EN: M. sulawesiana), one species is Near 
Threatened (NT: M. borneensis), 5 species are 
Least Concern (LC), and 21 species or 75% 
are assessed as Data Deficient (DD). The main 
threats to Indonesian Magnolia species are 
habitat conversion and unsustainable biological 
use. For those species with DD status, further 
studies are required to confirm their current 
population status, distribution and threats.

Magnolia banghamii (Noot.) Figlar & Noot. 
is a narrow endemic species in Aceh Province, 
Indonesia. The species is known only from two 
specimens collected from one location in Ben-
er Meriah, Aceh Province in 1932 (Nooteboom 
1994; Figlar and Nooteboom 2004). These type 
specimens are incomplete as the perianth of 
the flower is not present. Currently, the species 
is assessed as DD by the IUCN Red List due to 
lack of information on the existing population, 

threats and quality of habitat (Khela 2014). 
Furthermore, the species is not present in any 
ex situ collections (BGCI 2023).

In the present study, we conducted popula-
tion surveys to enhance the conservation of M. 
banghamii. The objectives are to: i) assess the 
current population of M. banghamii, including 
its population size and structure, distribution, 
and habitat preferences, ii) update the conser-
vation status of the species following the IUCN 
Red List categories and criteria, and iii) collect 
plant material to be cultivated and serve to 
initiate an ex situ collection of this species.

Materials and Methods
Surveys for M. banghamii were conducted 

using a focused survey method (Brewer 2013) 
at eight locations: seven locations (Bur Oregon, 
Mutiara Baru, RRI, Oregon Tingkem, Pantan 
Sile, Uning Tritit, and Rembele) in Bener Me-
riah Regency and one location (Tapak Moge) 
in Aceh Tengah Regency (Figure 1). Uning 
Tritit, located in the Regency of Bener Meriah, 
is the where the type specimens were collected. 
When an individual of the species was found, 
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its location was recorded using a GPS receiv-
er, and its height as well as diameter at breast 
height (dbh) were measured. The following 
environmental variables were measured near 
each individual: elevation (m above sea level), 
slope, aspect/slope direction, and topography 
(valley, slope, or ridge). Furthermore, observed 
possible threats to the population of M. bang-
hamii were also recorded. We collected plant 
materials (seeds, seedlings, and/or cuttings as 
encountered) to be cultivated and serve as ex 
situ collections at the Arboretum of Universitas 
Samudra and Bogor Botanic Gardens. 

We used the results of our study to up-
date the conservation status of M. banghamii 
according to the IUCN Red List categories and 
criteria (IUCN 2012). Due to data availability 
constraints, we only used criteria B (geographic 
range), C (small population size and decline), 
and D (very small or restricted population) to 
assess the extinction risk of the species. The 
extent of occurrence (EOO) and area of occu-
pancy (AOO) of the species used in criterion 
B were calculated using GeoCAT (Bachman et 
al. 2011). For criterion C and D, the population 
size of the species was estimated based on the 
total number of mature individuals.

Figure 1 Survey locations of Magnolia banghamii in the Regency of Bener Meriah and Aceh 
Tengah, Aceh Province. The locations are: (1) Bur Oregon; (2) Mutiara Baru; (3) RRI; (4) Oregon 

Tingkem; (5) Pantan Sile; (6) Uning Tritit; (7) Rembele; (8) Tapak Moge. 
Red dots indicate survey locations where the species was relocated.
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Results and Discussion
From the eight surveyed locations, the 

species was only located at its type location 
(Uning Tritit) and one additional new location 
at Tapak Moge with a total of eight individuals. 
Of these, only one individual was observed to 
be in a mature stage with dbh and height of 49 
cm and 27 m, respectively (Figure 2a-e). The 
species preferred slope areas (32.8±7.4⁰) at an 
elevation range of 1378-1750 m. In the present 
study, the species was found at a much higher 
elevation than the type specimens, which were 
collected at an elevation of c. 1100 m (Noote-
boom 1994). Compared to other Sumatran 
endemic Magnolia, the elevation range of M. 
banghamii is lower than of M. calophylloides 
(2000-2200 m) but similar to that of M. suma-
trae (1500-2000 m) and M. sumatrana (600-
1300 m) (Nooteboom 1988). 

The only mature individual we found in the 
study sites was not in the flowering or fruiting 
stage. Therefore, the new voucher specimens 
we made (Figure 2f) contained only the vege-
tative parts of the tree and could not be used 
to complete the description of the perianth, 
which is still unknown. Although without its 
generative organs, the species could be firmly 
identified as M. banghamii using the following 
vegetative key characters: hairy young twigs, 
petiole 14-50 mm with adnate stipule for at 
least one-third of its length, and leaves 7-12 by 
3-7 cm with 10-12 pairs of secondary nerves 
and sparsely puberulous beneath when young. 
In the field, using these characters, we could 
differentiate M. banghamii from M. cham-
paca, the most closely related species, which 
has generally larger leaves which are sparsely 
pubescent instead of puberulous beneath when 
young, a greater number of lateral veins, and 
pubescent rather than puberulous indument.

We observed that habitat conversion into 
coffee plantations, settlements, and agricultural 
areas is the main threat to the species (Figure 
3a-c). All the individuals were found in small 
forest fragments located in the middle of coffee 
plantations. Due to extensive land clearing, half 
of the located individuals were in a coppice 
form; growing from cut stumps. Bener Meriah 
and Aceh Tengah are two regencies with the 
highest arabica coffee production in Aceh 
Province (BPS Provinsi Aceh 2019), with more 
than 679,409 people engaged in coffee farm-
ing in 2012 (Hikmah et al. 2014). In addition, 
we observed that most of the areas with an 
elevation of less than 1200 m in both regencies 
have been converted into settlements. This is 
the reason that our survey located the species 
in areas above 1300 m. During the survey, we 
observed that the species is also threatened 
by habitat degradation due to illegal logging 
activities by local people (Figure 3d). 

Conservation status assessment
Based on the calculation of GeoCAT, the 

EOO and AOO of the species are 12 km2. 
Under criterion B of the IUCN Red List, the 
species qualifies for the category of Endan-
gered (EN) B1ab(i,ii,iii, iv)+B2ab(i,ii,iii,iv), i.e. 
EOO < 5.000 km2 (B1), AOO < 500 km2 (B2), 
number of locations < 5 (a), and continuing 
decline (b) in EOO (i), AOO (ii), area, extent 
and quality of habitat (iii), and number of 
mature individuals (iv).

As the number of mature individuals is 
only one, under criterion C the species could 
be assessed as Critically Endangered (CR) 
C2a(i), i.e. continuing decline (in any rate) in 
the population size (C2) and number of mature 
individuals in each subpopulation < 50 (a(i)). 
For criterion D, the species qualifies for CR D 
as the number of mature individuals < 50.
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Figure 2 Morphological appearances of the mature individual of Magnolia banghamii observed in 
the study sites: habit (a), trunk (b) buttress root (c), inner bark (d), leaves (e) and herbarium voucher (f).
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Since only the criteria for the highest 
category of threat that the taxon qualifies for 
should be listed, here we propose CR C2a(i), 
D as the conservation status of M. banghamii. 
Under this category, the species is considered 
to be facing an extremely high risk of extinc-
tion in the wild. Comprehensive and immedi-
ate conservation actions are required to ensure 
the survival of the species and its habitats. 

Species conservation
The areas where the species is located are 

unprotected. Therefore, increasing the pro-
tection of these areas is urgently needed to 
support the conservation of the species in situ. 
To ensure the future survival of the species, ex 
situ conservation of the species is also required 
as the threats are still ongoing. Therefore, one 
wild seedling of the species has been collected 

and is currently cultivated at the Arboretum 
of Universitas Samudra (Figure 4). This ex situ 
collection will serve as a material source for 
population reinforcement programs and is ef-
fective media for public awareness campaigns. 
Further surveys are recommended to confirm 
the species population size and structure, 
distribution, and threats.This work contributes 
to conservation goals under the Global Con-
servation Consortium for Magnolia including 
identifying species of greatest conservation 
concern, developing high conservation value 
ex situ collections and increasing awareness of 
Magnolia conservation issues. 
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Figure 3 The main threats to the population of Magnolia banghamii: coffee plantation (a), settlement 
(b), agricultural fields (c), and illegal logging (d)..
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Figure 4 Ex-situ collection of Magnolia banghamii cultivated at the Arboretum of Universitas Samudra, 
Aceh Province.


