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ABSTRACT

Cibodas Botanical Garden (CBG) is arsitu plant conservation institution,maintaining living
collection from various taxa including Rubiaceslest of Rubiaceae ornamental plants ateoiduced
speciesvith regardto their attractive characterddowever, introduced species of ornamental plant:
one of significant global plant invasion pathwayke aims of this researaiasto conductinventory
study of CBGORuhiaceaecollection to determinenative and introduced specjeand to bring out
CBGOs native Rubiaceae potential as ornamental plargsesearch asdivided into two methods,
field study and literature studyField studywas conducted bynaking inventory of Rubiaceae living
collections and plant morphology observationseraiture studywas conducted bybtaining data of
plant distributions, utilization as ornamental plantsand also comparing domesticated species v
CBGOsiving collections.Resuls shoved that CBG has collected 20 genera, 50 species and
specimens of Ridreaes living collections. There are 22 native species, 15 introduced species &
specieshat cannot be determined. There are 5 species coityrtlized and cultivated as ornamenta
plants, 8 species are not known for their aesthetic characters but hatsapate ornamental plants.
These species afgardenia pterocalyx/aleton, Hypobathrum frutescen8lume H. racemosum
(Roxb.) Kurz,Mycetia cauliflora Reinw., Pavetta montana&Reinw. Ex Blume, Psychotria angulata
Korth, P. montanaBlume, andWendlandia denfiora (Blume) DC. This study demonstrated tha
there isa promising potentialfrom theselessetknown native Rubiaceae species for ornaaharse.
CBG should conduct more research about native s@gui¢sntial as ornamental plants
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1.! Introduction

Botanical garden is an institution that collected plant species for scientific research,
conservation, display and education (Hulme 2011). Scientists in botanical gardens
recast their experience in horticulture, curation, species-based research, and education
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(Mounce et al. 2017). Plants in botanical gardes are utilized for education, scientific
purposes and displays. Botanical gardens have taken greater responsibility to educate
people about global environmental change and conservation issues (Ballantyne et al.
2008; Mounce et al. 2017). The main principé for plant conservation implementation in

botanical gardens is save it, study it, and useit sustainably. One example of sustainable
use of botanical garden plant collection is the development of garden collections for
ornamental plant use (Chen & Sun 2018).

Ornamental plants are those plants that attract attention and carried interest by their
aesthetic characteristics such as whole pant colors and forms, flowers shape and
colors, phenological aspect, projected shadow, swing by the wind and the visual
structure form (Silva 2009). In general, plants considered as ornamental plans are
based on their aesthetic value without considering their origin. This is due to plant
invasion risks that could be carried by exotic ornamental plants and may expose
potential threat to local biodiversity (Baiyewu et al. 2005; Conser et al. 2015; Hulme et
al. 2008). Ornamental plants play major role as plant invasion pathways (Chowdhuri &
Deka 2019; Wilgen et al. 1996). Therefore, nativespecies should be chosen as
ornamental plants. There are four benefits of native plants: environmental and
productivity benefits, aesthetic values, educational and recreational benefits, and
economic advantages (Alam et al. 2017; Salisbury et al. 2017). Herefore, native
ornamental plants are the most appropriate to be cultivated and planted in both rural
and urban ecosystems (ldilfitri et al. 2014).

Rubiaceae is one of the larges plant famil ies with over 620 genera and 13000 species.
Rubiacead3 natural distribution are globally wide with tropical and sub  -tropical region
as the center of the distribution (Bremer & Eriksson 2009). Rubiaceae has been
cultivated throughout the worl d and mostly for non -food utili zation (Hammer &
Khoshbakht 2015). Seveal commonly cultivated genera such as Gardenia, Ixora,
Mussaenda, and Serissa were used as ornamental plants for their beautiful flowers,
fruits, leaves, also branch architectures (Hall & Dickson 2011). Botanical gardens could
develop ornamental plants from potential native plant bioresources such as Rubiaceae
to minimize the extensive use of exotic plant speciesand to avoid plant invasion risks
from imported exotic ornamental plants.

Ornamental plants have a long history as invasive pathways. There is an ideathat most
authentic nature is the furthest from human interference (Wilson et al. 2016). As a
conservation institution, CBG has the urge to promote native species with economic
values. These speies should not only easy to domesticate, but should also have
conservation values and resistance to local pests (Hoyle et al. 2020). As one can expect
in the future, native species are common ornamental plants both in numbers of species
and abundance of individuals. Th erefore, the aims of this research were to conduct
inventory study of Rubiaceae of CBGOs collection, to distinguish native from
introduced Rubiaceae species of CBGOs collection, and to examine which species of
CBG native Rubiaceae are potential as ornamenal plants based on morphological
generative and vegetative parameters.

2. Materials and Methods
Research site

The research was carried out in Cibodas Botanical Garden, Cipanas, West Java,
Indonesia. CBG was established by Johanes Elias Teijsmann on 11 April 1852, with its
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first name Bergtuin te Tjibodas. CBG is located on the mountain slope of Mount Gede
and Mount Pangrango, approximately at 1100-1425 m above sea level. It has an areaf
84.89 ha with average air humidity arou nd 74%, average air temperature 22.61%
(Junaedi, et al. 2019). Built foracclimatization facility for new introduced species from
overseas, CBG expanded its task to exsitu conservation, research, environmental
education, ecotourism, and environmental services.

CBG first Rubiaceae collet¢ion was Cinchona calisayh., which was was collected for the

purpose of medicinal plants. CBG then collected more Rubiaceae from different genus.

We examined CBGOs catalogues since 1930 until 2019. Based on théQ%atalogue, we
found that CBG has collected sewral native Rubiaceae. They are Argostemma
montanum Ophiorrhiza longifloraand Ophiorrhiza neglecta

Data collections

Data were collected from April to June 2019, through field study and literature study
approaches. Data of CBGOs Rubiaceae collectionsene obtained from SINDATA (KRC
2019) and from CBGOs catalogues. A list of ornamental CBGOs Rubiaceae collections
were compiled from various literature studies. Field study was carried out for two
purposes. Hrst, to validate Rubiaceae collections existencs in the garden based on
SINDATA and CBG catalogue. Second, to conduct plant morphology observations to
characterize the ornamental potential of the observed Rubiaceae species based on its
morpholo gical characters (Silva 2009) such as flowers shape, scent, and colors, leaves
shape, leaves color, and visual structures. CBGOs Rubiaceae species that were absent in
the ornamental CBGOs Rubiaceae species tligre then assessed for their ornamental
plant potential.

3. Results and Discussion

We validated the existence of 22 genera and 57 species o€BGO%Rubiaceae collections
in the garden (as stated in the CBG catalogue)through exploratory walks . We found
and validated 20 genera and 50 species of CBGOs Rubiaceae collection éxis the
garden (Table 1). The missing Rubiaceae specimens (two genera and seven species) in
the garden were considered as ded collections.
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Currently CBG maintain s 20 genera, 50 species, and 116 specimens of Rubiaceae as
living collections. As a comparison, Indonesia has approximately 212 species of
Rubiaceae (Jansen et al. 1993), meargnthat CBG has conserved 10.3% of the
Indonesian Rubiaceae. These Rubiaceaeatlections were collected from two sources:
botanical explorations performed throughout Indonesian islands (mostly from western
part of Indonesia) and external gifts. Seedlings and seeds were gathered from the wild
through botanical exploration. These samples (seedlings and seedsywere then grown
in CBG, to be acclimatised with CBGOs habitat. After these samples are fully grown and
acclimatised (indication of being ready to be planted in the garden), they were then
moved from nursery to garden collections. Living collecti ons have their own ID
number and all information are recorded in SINDATA.
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Based on literature and field survey, there were 22 native Rubiaceae species in CBGOs
garden collection. From these 22 species,five species were already utilised and
cultivated as ornamental plants while eight species are not utilised yet for ornamental
purposes but has the potency (based on Silva (2009) criteria) (Table 2). These species
are Gardenia pterocalyxValeton, Hypobathrum frutescent Blume, and Hypobathrum
racemosumRoxb.) Kurz, Mycetia cauliflora Reinw. Pavetta montanaReinw. ex Blume,
Psychotria angulatéorth. , PsychotriaMontana Blume, and Wendlandia densiflor@Blume)
DC.
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Catunaregam spinog@hunb.) Tirveng. has an aesthetic visual structure (Table 2), but it
has spines all over its stem (Figure 1), making it unsuitable for ornamental plant
becauseit is potentially harmful for human. Most cultivated Rubiaceaegenerathat are
utilized as ornamental plants are Gardenia Mussaendaand Ixora. Other genera are not
known for their potentials. This is probably because no introduction nor dissemination
of information regarding their beauty compared to introduced species (Lowenstein &
Minor 2016; Sanyaolu et al. 2018) The other possible explanation is that there are no
hybrid products of native species that bring out the potential such as conspicuous
flowers, pathogen resistance or easy to grow hybrid (Vita et al. 2015) Given many
ornamental potential are from exotic plants, gardeners are also need to beinformed



ISSN: 2337-9782, E-ISSN: 2580-6815

about invasive spedes that can potentially harm our environment (Dehnen-schmutz &
Conroy 2018).

These potential native ornamental of CBGOs Rubiaceaspecies areGardena pterocalyx
Hypobathrum racemosun®Pavetta montanaPsychotria angulataand Wendlandia densiflora
Gardenia pterocalyxis already proposed in IUCN Redlist as vulnerable due to
fragmented and declining of habitats (Low & Wong 2007). This species grows in
tropical swamp forest or ripari an area. CBGhas tried to acclimatize it and turns out
that the plant grow well in the sub-montane wet climate. Its flowers have white corolla,
later turning into yellow and ulti mately bright orange (Figure 1a). Such conspicuous
flowers making it suitable as ornamental plants. Its original life -form is shrub (Eriksson
& Bremer 1991) and can grow up to 2-3 meters.
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I"#$%&'()*+ frutescenshas symmetrical branch architecture, white inflorescence
flowers with pale green corolla. This species can be found in variety of habitats. It was
found naturally on slope of mountain in Sumatra, Java, and Lesser Sunda lIsland
(Mulyaningsih & Ridsdale 2002). The H. racemosumalso has symmetrical branch
architecture, red leaves that will gradua lly turn to green and white flower inflorescence
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making it suitable for ornamental plants (Figure 1b). It can befound in several islands
of Indonesia, Sumatra, Java, Borneo¢ Celebes,where they grow in riparian area and
also in secondary forest.

Pavetta montandas inflorescence flowers with hemispherical shape in its full bloom

(Figure 1c). The flowers have white color, jasmine-like fragrant, and tubular corolla

(Hawthorne 2013). It was reportedly found in Mount Gede and Mount Pangrango

(Mutagien & Zuhri 2011) . This spesiesis a woody shrubs, it can grow up to 3 meters.
Its natural habitat is highland.

Psychotria angulateéhas terminal inflorescence flower. The flowers inflorescence are
white in color with tubular corolla, and green calyx. Its fruits are bright yellow, very
contrast with their leaves thus bring out aesthetic visual characters (Figure 1d &le)
Psychotria angulatas naturally found in tropical highland, it was reportedly found in
Sumatra, Java, and SumbawaWiriadinata et al.2013) The fruits are green then turn to
yellow and later red when ripe , henceits beautiful aspect is its fruits. Both Psychotria
and Pavetta have the ability to fixed nitrogen in their leaves by endosymbionts with
bacteria (Grobbelaar & Groenewald 1974; Lemaire et al., 2012) Plants of genus
Pshycotria are commonly used as traditional medicinal plants as treatment for
bronchitis, cough and stomach ache. Planting these species in homegarden can give
two benefits of medicinal and ornamental.

Wendlandia densiflorhas white inflorescence flowers, grow densely formin g beautiful
sight. Its leaves also change its colorgradually from red to green (Figure 1f). Its
habitus is tree that can grow up to 15 m. As well as ornamental, it can be used as shade
tree. On the ither hand, Wendlandia glabratdas white inflorescence flowers but not as
dense asW. densiflora Its leaves are also changing color from red to green. Peoplein
India consider it as an edible leafy vegetable (Pfoze et al. 2012). It also grows as a tree,
up to 15 m. These two species can be found naturally in tropical highland.

Ornamental plants play a significant role as pathways of invasive species dispersal

(Gaertner et al., 2017; Hulme et al., 2017) Most economically cultivated plants are

introduced species (Mayer et al. 2017; Mayettmoreno et al., 2018) Consecutively, these
introduced species will altere native species grown in home gardens. CBG asplant

conservation institution has the urge in proposing which native species can be used as
ornamental and also conducting risk assessments of invasive potentials (Dullinger et

al., 2017; Earlyet al., 2016; Gordon et al., 2016) More domestication research should be
implemented to bring out the potentials as ornamental plants for these native plant

speciesthat were taken from their wild ecosystems and are now growing as collections

in CBG. These plantsObeauty aspects were not really shown and developeded.

Furthermore, similar study on other families must also be taken to bring out the

potentials of native ornamental plant species of Indonesia.

4.1 Conclusion

CBG has collected 22 genera and 57 species of Rubiaceae recorded in SINDATA and
catalogues. Through garden inspection we found 20 genera and 50 species of living
collection, absent species were considered died. These 50 speciagere then shortlisted,
and it was found that there were 22 native species of Rubiaceae. From these 22 species,
five species are widely known and cultivated as ornamental plants, while eight species
are considered as potential ornamental plants. These species arésardenia pterodgx
Valeton, Hypobathrum frutescenBlume, Hypobathrum racemosurfRoxb.) Kurz, Mycetia
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caulifloraReinw, Pavetta montan&einw. ex Blume, Psychotria angulatd&orth, Psychotra
montanaBlume, and Wendlandia densiflorgBlume) DC. This study demonstrated that
there is promising potential from lesser-known native Rubiaceae species for
ornamental use. CBG should conduct more research about native species potential as
ornamental plants, not only the biodiversity, but also their phenology, pathogen
resistance, ard easy to grow hybrid to attract customers.
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