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Abstract
Mount Seblat, as part a of  Kerinci Seblat National Park (KSNP), is a pristine and 
natural mountain, particularly from disturbances and destructions by human activi-
ties. Nevertheless, the richness of  biological resources especially plant diversity.in 
this area has not been more explored. The purpose of  this study was to conduct an 
inventory of  plant diversity and to determine the plant species composition. The 
inventory activities were conducted by plants collection along the ascent route. The 
results were then be maintained through ex situ conservation method in Cibodas 
Botanical Garden (CBG). The study was conducted by exploratory method, from 
Seblat Ulu Village (641 m asl) up to altitude of  1,037 m asl. There were 18 points of  
plant sample observation with an area of  5 x 5 square meters per point. Plant collec-
tion obtained 380 specimens. Five groups of  most collected plants were Lauraceae 
(18 species), Rubiaceae (8 species), Anacardiaceae (6 species), Annonaceae (5 spe-
cies), and Fagaceae (4 species). In order to enrich the plants collection as well as 
conduct the ex situ conservation effort, plants from Orchidaceae were also collected 
which resulted in 33 species. These results were an important initial inventory of  
plant diversity of  Mount Seblat, considering that there was no record as well as very 
limited current information. When the environment disturbance tends to increase, 
this information may act as a reference and an initial database to develop plants 
conservation effort and strategy in the future.

How to Cite
Hidayat, I. W., Noviady, I., & Nurlaeni, Y. (2017). Ex situ Conservation Effort 
through the Inventory of  Plant Diversity in Mount Seblat, Bengkulu. Biosaintifika: 
Journal of  Biology & Biology Education, 9(3), 513-522. 

© 2017 Universitas Negeri Semarang

History Article
Received 9 May 2017
Approved 18 October 2017
Published 31 December 2017

Keywords
Ex situ plants conservation; 
Mount Seblat; Plant diversity 

 Correspondence Author: 
Kebun Raya Cibodas Street, PO BOX 19 SDL, Sindanglaya, Cianjur 43253
E-mail: imawan.wahyu.hidayat@lipi.go.id

p-ISSN 2085-191X
e-ISSN 2338-7610



Imawan Wahyu Hidayat et al. / Biosaintifika 9 (3) (2017) 513-522

514

To maintain many species, an alternative habitat 
(or the existing one) might be (re)constructed and 
managed (Braverman, 2014). Moreover, ex situ 
plant collections would help to conserve threa-
tened species (Richards et al., 2007), function as 
a source of  traits for agricultural improvement 
(Brummer et al., 2011; Neale & Kremer, 2011), 
or has been used to propagate large numbers of  
plant individuals for ecosystem restoration or as-
sisted migration (Broadhurst et al., 2008; Vitt et 
al., 2010; Aitken & Whitlock, 2013).

In accordance with its duties and functions, 
Cibodas Botanical Garden (CBG)-Indonesian 
Institute of  Sciences (LIPI) had an obligation to 
perform the ex situ conservation efforts, especial-
ly for the types of  plants from tropical wet high-
lands zone. This was consistently with the Dec-
ree of  the Chairman of  LIPI dated January 17th, 
1987, No.25/KEP/D.5./87, Cibodas Botanical 
Garden had the task to carry out the exploration 
activities and plants conservation from tropical 
wet highlands. In the last five years, CBG rou-
tinely conducts exploration activities and plants 
collection as a part of  ex situ conservation, with a 
focus on the mountains of  Sumatra. In 2015, the 
exploration activities and plants collection by ex 
situ conservation was conducted in Mount Seb-
lat, Bengkulu. Therefore, this paper would dis-
cuss the activities of  exploration and plants col-
lection in Mount Seblat. The purposes of  study 
were to conduct an inventory of  plant diversity in 
Mount Seblat and to collect local characteristics 
of  wild living plants specimen, and which later be 
maintained and proliferated in CBG. The results 
were expected to become an important initial in-
ventory of  plants diversity of  Mount Seblat, con-
sidering that there was no such a record as well 
as very limited current information. When the 
environment disturbance tends to increase, these 
informations may be a reference and an initial da-
tabase to develop plants conservation efforts and 
strategy in the future.

METHODS

The study was conducted in Mount Seblat, 
as a part of  KSNP, with starting point began from 
Seblat Ulu Village side. Exploration area was 
along the tracking path to the Mount Seblat sum-
mit on range of  2° 55› 41.8» S - 2° 56› 32.4» S and 
102° 6› 13.6» E - 102° 6› 55.9» E (Figure 1). The 
highest location of  the exploration was at 1,037 
m above sea level. The terrain along the tracking 
path was dominated by steep slopes, typical of  
mountainous terrain. As a part of  the national 
park, it might be obvious that the diversity of  

INTRODUCTION

Biodiversity loss and even the decline of  
flora and fauna in Sumatran region, have appa-
rently generated little interest after decades of  
warnings by scientists and conservationists, but 
more recent concerns about the links between 
climate change, deforestation (van der Werf et 
al., 2008). These loss of  ecosystem services have 
brought a new focus on forest conservation issu-
es (Laumonier et al., 2010). In 2007, only 29% 
of  Sumatra Tropical Rain Forest were protected 
by conservation areas and only nine of  the 38 
eco-floristic sectors had more than 50% of  their 
remaining forest cover protected. Furthermore, 
forest loss has been occurred specifically for sub-
montane, montane and upper montane of  central 
Sumatra as much as 6% and 4% (Laumonier et 
al., 2010).

Nevertheless, mountains in Sumatra were 
still keeping a wealth of  plants diversity of  tro-
pical wet highland. One of  important protected 
areas in Central Sumatra was Kerinci Seblat Na-
tional Park (KSNP). As the largest conservation 
area in Sumatra, KSNP had an important role in 
maintaining the quality and quantity of  typical 
flora and fauna of  Sumatra which began to de-
grade. Based on Decree of  Minister of  Forestry 
and Plantation No. 901/Kpts-V/1999, KSNP 
was established as wide as 1.375 million ha. The 
extent of  KSNP was passing through West Su-
matra, Jambi, South Sumatra and Bengkulu. Ho-
wever, the park was experiencing new challenges, 
not only from the tens of  thousands of  small-sca-
le farmers that illegally growing coffee and other 
crops inside the park, but also from the 15 district 
and municipal governments territory (Bettinger, 
2014). The establishment of  oil palm and timber 
plantations has now become main drivers of  de-
forestation in Indonesia (Butler et al., 2009; Koh 
& Wilcove, 2008). The high profitability of  land 
use for like oil palm, rubber, and forestry plan-
tations for pulp and paper, combined with a en-
vironment policy that effectively subsidizes such 
land uses increases the opportunity costs of  con-
serving tropical forests (Cacho et al., 2014).

Within extraordinary pressures to the con-
servation areas existence, it is necessary to carry 
out immediate efforts in conservation sector, one 
of  them is ex situ conservation. Ex situ conservati-
on should be placed as important part of  conser-
vation efforts. These due to the extant habitats of  
a growing number of  species are becoming less 
available for their survival for a variety of  reasons, 
including global warming, disease, drought, frag-
mentation, and deforestation (Braverman, 2014). 
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its species was still relatively high, both vertical 
and horizontal. Nevertheless, it still can be found 
some trails of  illegal logging includes the wooden 
blocks scattered and cutted trees. Seblat Ulu Vil-
lage was located at the southern side of  KSNP, 
which administratively including to Pinang Bela-
pis District, Regency of  Lebong, Bengkulu Prov-
ince. The village was directly adjacent to KSNP 
border with about two hundred families. Liveli-
hood of  resident was dominated by work on ag-
riculture sector, such as paddy field, coffee, coco-
nut and oil palm. Some people were also raised 
livestock such as cow, goat and fowl.

Figure 1. Range area of  exploration at Mount Se-
blat, Bengkulu, with the tracking path and points 
of  plant samples collection. (Coordinate system: 
UTM projection, zone 48S, datum WGS84).

Field activities were conducted in 13-30 
April 2015. Exploration activities and plants in-
ventory were carried out by the explorative met-
hod (Partomihardjo & Rahajoe, 2004) to collect 
information about plants. Explorative method 
was conducted by tracking the forest through 
existing path and/ or creates new pathways. The 
plants data collected were included habitats, mor-
phological character and other supporting data 
(such as soil pH, temperature and humidity). 
The points of  sampling sites and plants collection 
were shown in Figure 1. Details of  exploration 
activities and research were as follow:

Plants collection was an activity of  taking 
plant materials both seedlings, cuttings or seeds 
of  plants, from the origin habitat, which would 
later be re-planted and breed at CBG. List of  prio-
rity plants to collect from the field obtained from: 
1) literature study, 2) inventory and recommen-
dations from the nursery and registration unit of  
CBG, 3) consultation with the Research Center 
of  Biology - LIPI, 4) and the recommendations 
of  the Ministry of  Forestry and Environment. 

Nevertheless, it was possible to collect unlisted 
plant, given that the plant was found and col-
lected meets the requirements of  priority plants 
in CBG (e.g. unique, endangered, and had a high 
potential value of  economic, ethnobotany, orna-
mental, development of  science, or other value).

In detail, the activities of  plants collecti-
on consist of  collecting plants from their natural 
habitat with priority requirements were endemic 
plants of  tropical wet highlands, unique, endan-
gered, and have a high potential value. It was 
also conducted data recording of  micro-habitat 
of  plants which used as a reference in the accli-
matization and re-planting plants in CBG. Points 
of  plants collection were determined randomly 
(Figure 1), along the tracking path to the mount 
summit. There were 18 points of  plants collecti-
on and observation with an area of  5 x 5 square 
meters per point. When there was an area with a 
high sunlight intensity, the area that overgrown 
with large number of  priority plants, then the 
data collection area were expanded within a radi-
us of  approximately five meters.

Figure 2. Making a herbarium on the field: (a) 
lay outing of  plants with a complete organ which 
would be made an herbarium; (b) plant specimen 
placed in a paper included supporting informa-
tion (such as species name, elevation, collector 
and date) to facilitate handling and further identi-
fication. (Photographs by: Ikhsan Noviady).

Making the herbaria aimed to document 
the types of  plants which exist at the field, part of  
plants identification for unknown/ unidentified 
species, and to enrich the herbarium collection of  
Cianjur Hortus Tjibodasensis (CHTJ). Plant speci-
mens that would be made as a herbarium should 
consist of  a complete organ: trunk, branches, lea-
ves, flowers (and/ or fruit), with dimensions of  
30 x 40 cm2 (Figure 2).

In order to ensure the survivorship of  
plants collection, the intensive maintenance was 
conducted after the plants were arrived at CBG. 
Watering, fertilizing, vitamin administration and 
pest control were routinely performed regularly, 
either daily or weekly. Furthermore, the obser-
vation of  the plants survivorship level was also 
performed. Survivorship level (lx) is showing the 
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Furthermore, the herbaria collected were 
Illicium sp., Illiaceae (1 sheet); Cinnamomum zey-
lanicum, Lauraceae (1 sheet); Lasianthus sp., Ru-
biaceae (1 sheet); Parashorea sp., Dipterocarpa-
ceae (1 sheet); Rubiaceae (1 sheet); Sterculia sp., 
Sterculiaceae (2 sheets); Psychotria sp., Rubiaceae 
(1sheet). As a note, the diversity such above did 
not directly reflecting the condition of  mountai-
nous forest vegetation in Mount Seblat in gene-
ral. The plants collected in this study were to be 
conserved and have to be corresponded with ex 
situ conservation efforts of  CBG (endemic plants 
typical of  tropical wet highlands, unique, endan-
gered, and have a high potential value, or in order 
to enrich of  plants collection in CBG). Moreover, 
there are some species that have not been iden-
tified where in this research were taxonomically 
named as “sp.”, and some were still identified at 
family level. This condition reveals that future 
researches especially regarding taxonomic topics 
are needed to uncover the plant biodiversity taxo-
nomically in natural tropical forest.

Extend distribution
Flora of  Malaya could be distinguished 

between family of  megatherm and microtherm 
(Sniderman & Jordan, 2011). Families included 
to the group of  megatherm were predominant-
ly distributed in the tropics, or nearly confined 
to elevation below 1,000 m asl. Plant which in-
cluded in megatherm is a plant that requires a 
high temperature combined with very abundant 
moisture for its successful growth. The families 
from this group are Anacardiaceae, Burseraceae, 
Capparidaceae, Combretaceae, Connaraceae, 
Dilleniaceae, Dipterocarpaceae, Flacourtiaceae, 
Maranaceae, Myristicaceae and Rhizophoraceae. 
Furthermore, group of  microtherm was predomi-
nant in temperate regions and a number of  genu-
ses which could only be found at an elevation 
above 1,000 m asl.

These descriptions were also discovered 
in Mount Seblat, which Anacardiaceae, Bursera-
ceae, Dipterocarpaceae, Myristicaceae included 
to megatherm group, where dominantly founded 
at elevation below 1,000 m asl. Lauraceae was 
included to microtherm because some species 
were found at an elevation over 1,000 m asl. Sni-
derman & Jordan (2011) was also claimed that 
some families such as Arecaceae, Araucariaceae, 
Clethraceae, Cunoniaceae, Ericaceae, Fagaceae, 
Lauraceae, Myrtaceae, Pentaphylaceae, Podo-
carpaceae, Symplocaceae and Theaceae were 
better presence in medium and high elevation 
than in the lowlands. In Mount Seblat, some fa-
milies such as Ericaceae, Fagaceae, Lauraceae, 

number or proportion of  individuals surviving 
to each age (time unit) for a given individual or 
group. Survivorship level (lx) is obtained by for-
mula , which  is the initial number of  individual 
at early time, and  is the number of  survived indi-
vidual in selected range of  x time unit.

        [1]

Crude death rate (dx), which measures the 
number of  individuals which die within age ca-
tegory x.

        [2]

Proportional death rate, or “risk” (qx) which 
measures the proportion of  individuals surviving 
at the beginning of  age category (x) which the 
died within that category.

        [3]

It is common to study survivorship as a 
semi-log plot of  lx 

and x, known as a survivorship 
curve.

RESULTS AND DISCUSSION

Taxonomic diversity and plants collection
Plants diversity in sub-montane to monta-

ne zone of  Mount Seblat (800 m to 1,000 m asl) 
was remarkable. Totally, there were 380 speci-
mens collected from field site, either live (seed-
ling, seeds and cutting) or in form of  herbaria. 
There were noted at least 48 families (and 3 spe-
cimens unidentified) of  plants collected, with 
distribution patterns follow the elevation which 
then being interesting to be studied.

In addition, beside typical plants of  the 
tropical wet highland, in Mount Seblat had also 
various species of  Sumatran lowland plants, such 
as family of  Dipterocarpaceae. The activities 
was also collected plants from Orchidaceae and 
Nepenthaceae. Orchidaceae and Nepenthaceae 
were plant families with a high conservation va-
lue, partly due to its declining numbers and thre-
atening of  its existence in their natural habitat. 
Therefore, both types of  plants were used to be 
“target plants”. Furthermore, the detail of  plant 
species, the amount and elevation point where it 
collected are shown in Table 1.
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Table 1. List of  plants families and species, amount and elevation where it collected.

Family Species
Amount

n
Type of  material

Elevation (m asl)                                   

800-900 > 900

Acanthaceae Psychotria sp. 3 Pl.; H ● (2 Pl.) ● (1 H)

Anacardiaceae Anacardiaceae 2 Pl. ● (2)

 Campnosperma sp. 1 Pl. ● (1)

Mangifera sp. 5 Pl. ● (5)

 Semecarpus sp. 1 Pl. ●

Annonaceae Annonaceae 5 Pl. ● (4) ● (1)

 Artabotrys sp. 3 Pl. ● (3)

 Artabotrys suaveolens 3 Pl. ● (3)

Goniothalamus sp. 2 Pl. ● (2)

 Mezzetha sp. 2 Pl. ● (2)

Orophea sp. 3 Pl. ● (3)

Popowia pisocarpa 2 Pl.  ● (2)

Apocynaceae Apocynaceae 1 Pl. ● (1)

Planchonella vallida 2 Pl.  ● (2)

Araceae Alocasia sp. 5 Pl. ● (5)

Arecaceae Licuala sp. 2 Pl. ● (2)

 Pinanga sp. 22 Pl.; S ● (1 Pl.; 10 S) ● (1 Pl.; 10 S)

Asteraceae Vernonia arborea 2 Pl. ● (2)

Bignoniaceae Bignoniaceae 1 Pl. ● (1)

Burseraceae Canarium sp. 5 Pl. ● (1) ● (4)

Celastraceae Euonymus sp. 2 Pl. ● (2)

Clusiaceae Calophyllum sp. 5 Pl. ● (3) ● (2)

Clusiaceae 2 Pl. ● (2)

Garcinia rostrata 2 Pl. ● (2)

Garcinia sp. 2 Pl. ● (2)

Cornaceae Mastixia trichotoma 4 Pl. ● (4)

Dipterocarpaceae Parashorea sp. 6 Pl. ● (3) ● (3)

Ebenaceae Diospyros buxifolia 1 Pl. ● (1)

Diospyros sp. 4 Pl. ● (4)

Polyalthia sp. 2 Pl.  ● (2)

Elaeocarpaceae Elaeocarpus hayate 1 Pl. ● (1)

Elaeocarpus sp. 1 Pl. ● (1)

Ericaceae Rhododendron sp. 7 Pl. ● (7)

Vaccinium sp. 2 Pl. ● (2)

Euphorbiaceae Croton argyratus 2 Pl. ● (2)

Neoscortechinia sp. 2 Pl. ● (2)

Fagaceae Castanopsis sp. 5 Pl. ● (4) ● (1)

Fagaceae 1 Pl. ● (1)

Fagaceae querqus 2 Pl. ●

Lithocarpus sp. 12 Pl.; S ● (1 Pl.; 10 S) ● (1 Pl.)

Quercus sp. 1 Pl. ● (1)

Gesneriaceae Gesneriaceae 1 Pl. ● (1)
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Hamamelidaceae Distylium stellare 1 Pl. ● (1)

Illiaceae Illicium sp. 4 Pl.; H ● (3 Pl.; 1 H)

Juglandaceae Engelhardtia serrata 7 Pl. ● (7)

Lauraceae Actinodaphne sp. 5 Pl. ● (1) ● (4)

Beilschmiedia sp. 1 Pl. ● (1)

 Cinnamomum javanica 7 Pl. ● (2) ● (5)

Cinnamomum zeylanicum 2 Pl.; H ● (1 Pl.; 1 H)

Cryptocarya sp. 4 Pl. ● (1) ● (3)

Endiandra sp. 2 Pl. ● (1) ● (1)

Lauraceae 1 Pl. ● (1)

Lindera sp. 1 Pl. ● (1)

Litsea lanceolata 2 Pl. ● (2)

Litsea sp. 6 Pl. ● (2) ● (4)

Neolitsea sp. 1 Pl. ● (1)

Persea sp. 1 Pl. ● (1)

Phoebe sp. 4 Pl. ● (2) ● (2)

Lycopodiaceae Lycopodium sp. 1 Pl. ●

Magnoliaceae Magnolia sp. 12 Pl.; C ● (1 Pl.) ● (6 Pl.; 5 C)

Melastomataceae Medinilla sp. 1 Pl. ● (1)

Meliaceae Meliaceae 2 Pl. ● (2)

Monimiaceae Kibara sp. 2 Pl. ● (2)

Moraceae Arthocarpus sp. 2 Pl. ● (2)

Myristicaceae Gymnacranthea sp. 1 Pl. ● (1)

Myristica sp. 1 Pl. ● (1)

Myrsinaceae Embelia sp. 1 Pl. ● (1)

Myrtaceae Rhodamnia cinerea 1 Pl. ● (1)

Rhodamnia sp. 1 Pl. ● (1)

Syzygium sp. 15 Pl. ● (4) ● (11)

Nepenthaceae Nepenthes sp. 24 Pl. ● (24)

Oleaceae Olea sp. 3 Pl. ● (3)

Orchidaceae Agrostophylum sp. 1 Pl. ● (1)

Appendicula sp. 5 Pl. ● (5)

Bulbophyllum armeniacum 1 Pl. ● (1)

Bulbophyllum sp. 3 Pl. ● (3)

Chelonis sp. 1 Pl. ● (1)

Coelogyne sp. 2 Pl. ● (1) ● (1)

Dendrobium sp. 7 Pl. ● (4) ● (3)

Dendrochilum sp. 3 Pl. ● (3)

Dilocia sp. 1 Pl. ● (1)

Eria sp. 13 Pl. ● (4) ● (9)

Grammatophylum sp. 2 Pl. ● (2)

Liparis sp. 2 Pl. ● (2)

Orchidaceae 6 Pl. ● (6)

Phreatia sp. 1 Pl. ● (1)
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Placoglottis sp. 1 Pl.  ● (1)

Sarcostoma sp. 1 Pl. ● (1)

Taenia sp. 1 Pl. ● (1)

Trichotosia sp. 5 Pl. ● (2) ● (3)

Phyllantaceae Antidesma sp. 4 Pl. ● (3) ● (1)

Baccaurea sp. 1 Pl. ● (1)

Glochidion arborescens 1 Pl. ● (1)

Glochidion sp. 1 Pl. ● (1)

Piperaceae Piper sp. 2 Pl.  ● (2)

Podocarpaceae Nageia wallichiana 4 Pl. ● (1) ● (3)

Podocarpus neriifolius 1 Pl.  ● (1)

Podocarpus sp. 2 Pl.  ● (2)

Primulaceae Ardisia crispa 2 Pl. ● (2)

Ardisia sp. 7 Pl. ● (4) ● (3)

Labisia pumila 2 Pl. ● (2)

Rosaceae Prunus sp. 1 Pl.  ● (1)

Rubus sp. 2 Pl. ● (2)

Rubiaceae Hypobathrum sp. 1 Pl. ● (1)

Ixora sp. 3 Pl. ● (3)

Lasianthus sp. 2 Pl.; H ● (1 Pl.; 1 H)

Rubiaceae 2 Pl.; H ● (1 Pl.; 1H)

Uncaria sp. 1 Pl. ● (1)

Wendlandia sp. 1 Pl. ● (1)

Rutaceae Acronychia sp. 1 Pl. ● (1)

Melicope sp. 1 Pl. ● (1)

Sapindaceae Mischocarpus sp. 2 Pl. ● (2)

Sapotaceae Palaquium sp. 1 Pl. ● (1)

Payena sp. 1 Pl. ● (1)

Staphyleaceae Turpinia sphaerocarpa 1 Pl. ● (1)

Sterculiaceae Sterculia rubiginosa 2 Pl. ● (2)

Sterculia sp. 7 Pl.; H ● (3) ● (3 Pl.; 1 H)

Symplocaceae Symplocos fasticulata 1 Pl. ● (1)

Symplocos rubiginosa 2 Pl. ● (2)

Symplocos sp. 2 Pl. ● (2)

Theaceae Gordonia sp. 3 Pl. ● (1) ● (2)
*) Unidentified a 1 Pl. ● (1)
*) Unidentified b 1 Pl. ● (1)
*) Unidentified c 3 Pl. ● (3)

Note: Type of  material Pl.= plant; H= herbarium; S= seed; C= cutting; mark “ • “ is the presence of  
species when its collected; bracket after mark “ • “ is the amount of  specimen and type of  collection.

wer and lower than usual. It causes plant species 
which generally only could be found in the high 
mountains, could be found at an elevation which 
relatively low, or vice versa. As comparison, 
based on Shi and Li (2010) study on a species of  
the genus Dipterocarpus (Dipterocarpaceae) sho-

Myrtaceae, Podocarpaceae, Symplocaceae and 
Theaceae were also located at an elevation from 
800 to more than 1,000 m asl.

Based on the field observation, it appears 
that the restriction zone based on elevation for 
vegetation classification was becoming narro-
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wed that that species is distributed widely across 
habitats ranging from seasonal tropical wet fo-
rests at one extreme, to dry deciduous subtropi-
cal forests. Present day distribution reveals that 
Dipterocarpus individuals are numerically far 
more abundant in the dry deciduous and seaso-
nally dry evergreen forests than their co-generic 
counterparts in the warmer wet forests of  the 
equatorial tropics. Even though, the genus, and 
indeed the Dipterocarpaceae family as a whole, 
undoubtedly achieves its highest species richness 
in the seasonal wet tropical forests of  Borneo, Su-
matra and Peninsular Malaysia, but the genus is 
not, as indicated by Shi and Li (2010), a “clas-
sic Asian tropical rainforest indicator” (Gha-
zoul, 2012). Another facts had also revealed that 
Mount Seblat which located approximately at the 
earth’s equator had a tropical climate and tends 
to be warmer despite at an elevation above 1,000 
m asl  with daytime temperatures can reach about 
35-40 °C (based on field measurement). So, the 
species which were common in lower elevation 
still able to grow well in a higher location.

Ex situ conservation effort
Plants which have been collected subse-

quently sent to CBG for being cultivated (Figu-
re 3). In order to ensure the survivorship level, 
the seedling houses were constructed at CBG to 
avoid direct exposure to sunlight and rain, and 
also keeping the moisture and reduce evapora-
tion. Plant conditions were monitored daily by 
paying attention to the condition of  planting me-
dia, fertilizing, watering and doing the pest and 
disease management, as well as the ability of  the 
growth and development.

Figure 3. Condition of  plants material after eight 
months maintenance (December 23th, 2015) in 
CBG: (a) the entirety collection; (b) seedling 
which is dominated by trees type (e.g. Symplocos 
fasticulata, Canarium sp., Orophea sp., Glochidion 
sp., Parashorea sp.); (c) seedling which is dominat-
ed by orchids and shrubs (e.g. Dendrochilum sp., 
Bulbophyllum armeniacum, Trichotosia sp., Rhapis 
sp., Staurogyne sp.). (Photographs by: Imawan W. 
Hidayat).

Based on December 23th 2015 data, after 
eight months of  maintenance the percentage of  

collection survivorship reached 65% accumu-
latively, or proportional of  death rate was 35% 
(133 specimens were death). This means that 
247 specimens of  plants collection were survived 
and could be lived and thrived (Figure 4). This 
survivorship level was still considered within the 
normal limits, considering that the micro clima-
tic conditions and bio-physical factors in CBG is 
not exactly the same as the conditions on Mount 
Seblat.
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Figure 4. Survivorship curve of  plants collection 
after eight months maintenance (December 23th, 
2015). Note: n= number of  survival plants; t: time 
or plants age.

Based on the Figure 4, the survivorship 
level of  the collection includes in type III, which 
means that the mortality at early stage or juvenile 
is high and life expectancy increases for individu-
als who survive their risky juvenile period (Dash 
& Dash, 2009; Cain et al., 2013; Smith & Smith, 
2014; Molles, 2015). At the first two months, 
plants were suffered a high mortality, but then at 
next periods the mortality level is gradually de-
creased. At this stage, the plants were trying to 
adjust to new surroundings after being removed 
from their habitat. The differences of  microcli-
mate and biophysical conditions between previ-
ous habitat to a new environment in CBG influ-
ence on the survival rate of  these plants.

Nevertheless, the optimization efforts to 
maintain the survival of  the remains collection 
will be continued. Watering, fertilizing, provid-
ing the vitamin and pest control will be routinely 
performed, either daily or weekly. So, hopefully 
with the routine maintenance and the increas-
ing age of  the plant, then the survival rate can 
be increased. The plants collection will remain at 
seedling house of  CBG until a later conservation 
ex situ unit be ready to register the plants to be 
planted in the garden.

These efforts and study have made a real 
contribution in the context of  ex situ conservation 
of  plants, especially Sumatran mountain plants. 
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Besides providing an overview of  the inventory 
of  plant diversity, the collected plant maintenance 
activities provide a living plants specimen which 
can be studied further, both on the type, potential 
usefulness and further utilization (Abdullah et al., 
2010; Murdjoko et al., 2016). When plants can be 
planted in the garden and displayed, the collec-
tion will add value in the interest of  education 
and research, and knowledge dissemination for 
sciences and public.

CONCLUSIONS

Mount Seblat, as a part of  KSNP, was 
still reserve a high biodiversity, especially plant 
species. As a tropical wet highland in Sumatra, 
Mount Seblat had various endemic plants which 
are typical of  tropical wet highlands. Although 
including to montane zone, plant diversity of  
Mount Seblat which discovered was frequently 
overlap. These apparently caused by the tropi-
cal climate which gives a very strong influence 
on environmental conditions. These studies has 
succeeded to initially conduct and inventory of  
plant diversity of  Mount Seblat and collected lo-
cal characteristics of  living plant specimens. The 
maintenance and propagation process have also 
resulted significant number of  survived plants. 
Next, these plants were new living collection of  
CBG which increase the value of  plants ex situ 
conservation and knowledge dissemination, es-
pecially for education, and research interest to 
scientific society and for public. Therefore, this 
plants ex situ conservation was hopefully provid-
ing more value added to the protection of  biodi-
versity, not only in preservation but also for fur-
ther research of  these usefulness for life.
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