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ABSTRACT

Fieus (Moraceae) is a keystone resource species in the tropical region, and it con-
tributes significantly to Bogor City's vegetation composition. Ficus spp. provide
habitat for urban animals and contribute to providing environmental services for
the community. Minimum data distribution and increasing land-use change possi-
bly decrease Ficus diversity in Bogor City. This study aimed to analyse the diversity
and distribution of Fieus spp. in Bogor City. The research was conducted by divid-
ing Bogor City into 128 plots sized 1 x 1 km. Relative abundance and distribution
analysis used QGIS version 3.10.2-A Corufia. A total of 37 species of Ficus spp.
from six subgenera were found in Bogor. The highest distribution is mainly located
around the Bogor Botanic Gardens and the Ahmad Yani City Forest in a tree and
hemiepiphyte. Ficus benjamina and Ficus septica were the most common species
found and spread throughout Bogor City. The significant land-use change in Bo-
gor City has resulted in Fieus spp. generally spread in the northern and central
parts. In contrast, in the southern part, they are relatively low. Some Fieus can also
be bioindicators because they have growing habitats that tend to be specific and
spread in certain areas. The presence of the Bogor Botanic Gardens has an im-
portant role in increasing the diversity of Fius spp. in Bogor City.

Copyright: © 2022, J. Tropical Biodiversity Biotechnology (CC BY-SA 4.0)

INTRODUCTION

Bogor City was one of the important cities during the Dutch colonial period.
It was a cantilever city for Batavia, so schools based on agricultural cultiva-
tion (Khoiriyah & Nasution 2014), plant acclimatisation gardens, and various
botanical research institutions (Ariati & Widyatmoko 2019) were built in this
city. Cultural acculturation, architecture, and high plant species diversity at-
tract domestic and foreign tourists to visit Bogor. The rapid growth develop-
ment of Bogor city, especially in the 1997-2007 period, converted many land
functions that were initially vegetated into settlements and trading centres
(Nurwanda & Honjo 2018). To preserve existing nature and history, the local
government issued Bogor Mayor Regulation No. 17 (2015) regarding the im-

plementation of Bogor City as a Heritage City in the form of natural and
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landscape heritage. Natural and landscape heritage consists of various areas
that have the potential as Green Open Space, such as the Ciliwung river
boundary, the Cisadane river boundary, forested areas, green belt corridors,
and heritage trees. These heritage group trees commonly planted, such as
java almond, mahogany, and several species of figs (Fius spp.), are often
found in the Bogor Botanic Gardens and Great Post Road (De Groote Post-
weg Lane) (Akbar & Nurhayati 2018). High adaptability and species distribu-
tion of Ficus spp. generate it to be commonly found in various areas in Bogor
City until now.

The figs (Ficus) have various benefits to the environment, animals, and
humans. Ficus is a genus of the Moraceae that can be a key resource in tropi-
cal forests (Kuaraksa et al. 2012). The presence of Fieus spp. in urban areas
has been widely studied in various big cities (.ok et al. 2013; Ebika et al.
2015; Pradana et al. 2018), leading it to become an environmental indicator
(Reyes et al. 2012) and restoration plants (Cottee-Jones et al. 2016). Fious spp.
in urban areas has various ecological benefits as a food source and habitat for
urban animals (birds, bats, and small mammals), creating a microclimate, and
maintaining water conservation (Siswo et al. 2019). Some species also have
ethnobotanical potential (Shi et al. 2014).

The high level of landscape change in Bogor City allows for a decrease
in plant species diversity, especially native plant species such as Fieus. Previ-
ous research on plant species diversity in Bogor City was limited to a few
green belt corridors and urban forests (Soviyanti 2017; Kalam 2018), while
Ficus spp. can grow in various habitats in the city. Limited information and
data of Fieus diversity in Bogor City resulted in a lack of attention to the pres-
ence of these figs and the function of Frus as an environmental bioindicator
and ecological balancer has not been maximised. Recent studies on the pres-
ence and ecological function of Fieus in various ecosystems in Java have been
published, including studies of diversity Fieus in the mountains (Hendrayana
et al. 2019), Ficus at settlements around springs (Ridwan et al. 2015), and Frous
in Sentul City as urban area (Mulyani et al. 2021). The Bogor City, as a satel-
lite town of the capital city, can be a liveable area with sufficient green open
space and information on the diversity of Fieus in Bogor City can add a list of
Ficus found on the Java, both native and introduced species. This research
aimed to analyse the diversity and distribution of Fiusin Bogor City. This
research is expected to provide important information in determining plants
in green open space and settlements to increase plant diversity and the

ecological function of Bogor City.

MATERIALS AND METHODS

Study Site

This research was conducted from August 2020 to May 2021. Observations
of Ficus spp. were carried out in Bogor City excluding Bogor Botanic Garden,
Presidential Palace, the office complex of Environmental and Forestry In-

strument Standardisation Agency, and Dramaga-Situ Gede Research Forest.

-2-



J. Tropical Biodiversity Biotechnology, vol. 07 (2022), jthb68516

The next step continued the herbarium identification at the Treub Laborato-
ry and Herbarium Bogor Botanic Gardens (HBO). Bogor City has 11.850
hectares, divided into six sub-districts and 68 urban villages with an average
height of 190 — 330 masl (The Central Bureau of Statistics of Bogor 2021).
Monthly average temperature is 22° — 32°C, and humidity is 80%
(Meteorological, Climatological and Geophysics Agency (BMKG) 2021). Ob-
servation of Fius spp. were carried out throughout the Bogor City area,

marked by the administrative boundary between Bogor City and Bogor Re-
gency.

A2 i3
4 i
y i | 1278 | iy | 16 57018 Lag
| Jao | 2rlpetantos a5 [ 76 |51 28 AR a0
| Hattiee]te haetie asfl a7 Lasts5 LA ]
|42 | a1 s\ a0\ 41728/ 49 T304 51k 52
's3 | 5A 155 | 56 521’58 |59 Do)l & )
a4 o)
RIS | % |7 |
R e
85 86 | £2)| 889/ %0 | o1
s

ey
West Java &2 /9 9&4

) e 9% | 991001401 04
p e’ <8 03|16 | 107308 ) y
Mz 113,.f~—114i&\u§ ﬁxg\\,lw‘

o

5 [e BT
E

120, @BQ
1124125126 | ‘
1 0 1 2km ~'.\\.,

Figure 1. Map of the study area

Material and Methods

Observations of Ficus spp. were done by forming observation plots sized 1x1
km (Kent et al. 1999; Serrato et al. 2004), thus there were 128 observation
plots in Bogor City (Figure 1). The data collected were location point, species
name, number of individuals, habitus based on Berg and Corner (2005) and
description habitat. The specimens were documented by taking photograph
for habitus, important morphological characters and making description of
habitat. After that, specimens were preserved into the herbarium. The next
stage was the identification of Fieus spp. found, identified host trees, and
known distribution status by matching the specimen with the herbarium in
HBO, and identification books based on Flora of Java vol 1-3 (Backer &
Bakhuizen van den Brink 1963; 1965; 1968) and Flora Malesiana: Fious (Berg
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& Corner 2005). Scientific name validation and accepted name updating re-
fers to the Plant of the World Online website (POWO 2021). Information
about the sexual system of Ficus refers to various references that will mention

in the results of this study.

Data Analysis

Observation data were tabulated and analysed using Ms. Excel to classify Fi-
cus to subgenus, sexual system, characteristic life form/habitus, and relative
frequency of species (%F). The relative abundance of species shows to the

percentage of individuals in a location by the following formula:

nA
%F = N X 100%

Where %F is the relative abundance of species, 74 is the number of
individual species A found in Bogor City divided by N, the total individual of
all species in Bogor City. The ecological studies were analysed based on dis-
tribution data of Fieus spp. using QGIS version 3.10.2-A Coruna. The base
map for Bogor City is sourced from Ina-Geoportal (2021).

RESULTS AND DISCUSSION

Diversity Ficus spp. in Bogor City

Based on the research results in Bogor City, there were 37 species of Ficus
from six subgenera (Ficus, Pharmacosycea, Sycidium, Synoecia, Sycomorus, and
Urostigma) (Table 1, Figure 2). The diversity of Fius species in Bogor City is
high compared to other satellite towns such as Sentul city, which recorded 10
species (Mulyani et al. 2021). A total of 877 Ficus species have been recorded
wortldwide (POWO 2021), with 367 species of which can be found in the
Malesia to Australasian regions, and 75 species can be found on the island of
Java (Berg & Corner 2005). Based on the study, 25 species are native, and 12
species are alien. Native species were found in Bogor City, showing that one-
third of the native Frus species on the Java can be found here.

Fieus is divided into six subgenera and has distinctive morphological
characteristics, including habitus and reproductive system diversity. A total of
1.726 individuals were observed in Bogor City. Most had a habitus as trees
(72%), another habitus is shrubs (14%), hemiepiphytes (10%), and root
climber (4%). A total of 25 Fius species (73.76%) have a monoecious
reproductive system that positively impacts species conservation, especially
for key resource species that can bear fruit year-round. Monoecious figs such
as F. benjamina, F. virens, and F. racemosa have more adaptive characteristics
(Jim 2014; Krishnan & Borges 2018). The gynodioecious is a reproductive
system in which each plant has female flowers and hermaphrodite flowers,
perfect flowers (male-female) (Bawa 1980), but functionally the reproductive
system of gynodioecious is similar to dioecious (Basso-Alves et al. 2014;
Teixeira et al. 2018). There were 2 species of Ficus with a gynodioecious
(14.25%) and 10 species of dioecious (12.01%).
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Table 1. Diversity of Ficus spp. in Bogor City.

Species Sexual System %F Habitus
Subgenus Ficus
Ficus fulya Reinw. ex Blume Gyno! 0.46 T
Subgenus Pharmacosycea
Ficus callosa Willd. Mono> 13.15 T
Subgenus Sycidium
Ficus ampelos Burm.£. Mono? 0.93 Sh, T
Ficus heteropleura Blume Dioe? 0.06 Sh, Hm
Ficus montana Burm. f. Dioe¢ 2.32 Sh
Ficus subulata Blume Dioe’ 0.06 T
Ficus tinctoria subsp. gibbosa (Blume)
Corner Dioe” 0.93 T, Hm
Subgenus Sycomorus
Ficus anricnlata Lour* Dioes 0.52 T
Ficus fistulosa Reinw. ex Blume Dioe#* 1.74 T
Ficus hispida 1..£. Dioe3 1.80 Sh, T
Ficus racemosa L. Mono! 4.11 T
Ficus septica Burm.f. Gyno! 13.79 Sh, T
Ficus variegata Blume Dioe* 0.64 T
Subgenus Synoecia
Ficus pumila 1. * Dioe? 3.24 Rc
Ficus trichocarpa Blume Dioe!0 0.70 Rc
Subgenus Urostigma
Ficus altissima vatriegata'* Mono* 3.19 T
Fieus annnlata Blume Mono? 0.12 Hm
Ficus benjamina 1. Mono# 24.68 T, Hm
Ficus benjamina lanset™ Mono# 0.12 T
Ficus benjamina variegata™ Mono# 0.81 T
Ficus callophylla Blume Mono!2 0.12 T, Hm
Ficus cantocarpa (Miq.) Miq. Mono8 0.06 T
Ficus drupacea Thunb. Mono* 0.41 T, Hm
Ficus elastica Roxb. ex Hornem* Mono® 4.92 T, Hm
Ficus elastica "abidjan"* Mono5 2.26 T
Ficus elastica "tineke™ Mono5 0.23 T
Ficus knrzii King Mono!2 0.98 T, Hm
Ficus lyrata Warb* Mono! 6.49 T
Ficus maclellandii King* Mono?> 2.14 T
Ficus microcarpa L.£* Mono! 3.94 T, Hm
Ficus microcarpa "variegata™ Mono! 0.06 T
Ficus natalensis subsp. leprienrii (Miq.)
C.C. Berg* Mono!? 0.23 T
Ficus religiosa 1..* Mono! 0.23 T
Ficus retusa L. Mono!0 0.06 T
Ficus subcordata Blume Mono!! 0.06 T
Ficus superba (Miq.) Miq. Mono® 0.06 T, Hm
Ficus virens Aiton Mono? 4.40 T, Hm

%F is the relative abundance of species; * introduced species, and some naturalized;
Gyno: gynoecious; Mono: monoecious; Dioe: dioecious; T: tree; Sh: shrub; Hm:
hemiepiphyte; Re: root climber; (1) Teixeira et al. (2018); (2) Fu et al. (2017); (3)
Nazareno et al. (2013); (4) Cotlett (2005); (5) Tarachai et al. (2011); (6) Parrish et al.
(2003); (7) Zhang et al. (2020); (8) Huang et al. (2019); (9) Harrison & Yamamura
(2003); (10) Jeevanandam & Corlett (2013); (11) Harrison (2008); (12) Berg and Cor-
ner (2005).
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Figure 2. Ficus spp. found in Bogor City. A. Ficus fulva; B. Ficus callosa; C. Ficus pumila; D. Ficus trichocarpa; E. Ficus ampelas;
F. Ficus heteroplenra; G. Ficus montana; H. Ficus subulata; 1 Ficus tinctoria subsp. gibbosa; ). Ficus anriculata; K. Ficus fistulosa; 1.

Ficus hispida; M. Ficus racemosa; N. Ficus septica; O. Ficus variegata; P. Ficus altissima “variegata’.

All species of Urostigma were monoecious trees and hemiepiphytes.
Urostigma also has the highest number of species (22 species) with the highest
relative abundance of 55.56%. Another subgenus with a high relative abun-
dance is the Sycomorus, with 22.60% (6 species) with shrubs and tree habitus
and generally dioecious. Subgenus Pharmacosycea has a high relative abundance
of 13.15% (1 species), only F. callosa with tree habitus and monoecious. Three
other subgenera in Bogor City have relative abundance below 10%. Subgenus
Sycidium at 4.29% (5 species) with diverse habitus: trees, hemiepiphytes, or
shrubs. Subgenus Synoecia at 3.94% (2 species) had habitus as root climber,
and Subgenus Fieus at 0.46% (1 species) had tree habitus. These three sub-
genera generally have a dioecious.

Native Ficus are 25 species (75.64%), and 12 species (24.38%) are intro-
duced or naturalized in Indonesia. Naturalized species such as F. elastica and

F. religiosa, these two species have been naturalized for a long time and are
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Figure 2 (continued). Ficus spp. found in Bogor City. Q. Ficus annulata; R. Ficus benjamina; S. Ficus benjamina lanset’; T.
Ficus benjamina ~variegata’; U. Ficus callophylla; N . Ficus canlocarpa; W. Ficus drupacea; X. Ficus elastica; Y. Ficus elastica “abidjan’s
Z. Ficus elastica ‘tineke’; AA. Ficus kurzisy AB. Ficus lyrata; AC. Ficus maclellandiiy; AD. Ficus microcarpa; AE. Ficus microcarpa
‘variegata’; AF. Ficus natalensis subsp. leprienrii. AG. Ficus religiosa; AH. Ficus retusa; AL Ficns subcordata; A]. Ficus superba; AK.

Ficus virens.
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widely used by people in Indonesia. In the Lalitavistara relief at Borobudur
temple, F. elastica and F. religiosa (bodhi tree) are found together with F. benja-
mina, F. microcarpa, and F. racemosa as species that have important values and
have been known by the community as food, wood, and sacred (Metusala et
al. 2020). Introduced Fieus are generally used as ornamental plants because
they have unique plant parts, such as F. elastica, which has several variations
in leaf color and stipules. In addition, the ability to absorb carbon and having
a beautiful crown-like F. jrata makes this species commonly planted in city
parks or urban forests in Jakarta, Bekasi, and Bogor (Santoso et al. 2021).
The high public interest in various species of introduced plants needs to be
balanced with efforts to awareness about native Ficus, which also have beauti-
tul crowns such as F. annulata, F. drupaceae, F. virens, or F. superba, so that

planting in urban forests can be directed at native species.

Distribution Ficus spp. in Bogor City

Ficus spreads throughout Bogor City. Fieus spp. found in Bogor City are gen-
erally species with a wide distribution in Indonesia, such as F. benjamina, F.
canlocarpa, V. microcarpa, F. subulata, F. variegata, and F. virens (Sukmawati 2019).
The abundance of Ficus spp. categorized as very high (45-140), was found
around the Bogor Botanic Gardens, Sempur Field, Bogor City Square, Su-
dirman Street, and Ahmad Yani City Forest. The abundance of species in the
high category (21-44) was also found in other green belt corridors around the
Bogor Botanic Gardens, Dr. Semeru Street, and the largest residential area in
Bogor City (Figure 3A). Areas with a relatively very high and high category of
the abundance of Fiaus are included in the LLandscape Heritage Bogor City.
Therefore, the vegetation in green belt corridors, river boundaries to settle-
ments that are structuring the urban landscape gets attention and periodic
maintenance by the local government. The maintenance activity carried out is
routine pruning of trees alongside roads and rivers. In addition, planting tree
species in Bogor City Green Open Space is still being carried out. Fieus,
which has a habit of trees and hemiepiphyte, is maintained to create shady
vegetation that provides coolness around this Landscape Heritage.

Ficus found around the Bogor Botanic Gardens are generally species
planted and then spread and grow naturally as hemiepiphytes on green belt
corridor and surrounding buildings. In addition, some species are also plant-
ed as ornamental plants in office areas and public facilities such as schools,
hospitals, and city parks. Fieus found around the Bogor Botanic Gardens in-
clude F. benjamina and F. virens with habitus in the trees and hemiepiphytes.

Several Ficus spp. have limited distribution around the Bogor Botanic
Gardens, including F. annulata, F. callophylla, F. drupacea, F. superba, and F. tine-
toria subsp. gibbosa. These five species were probably dispersed with the help
of animals and visitors to the Botanic Gardens. Generally, these Fious species
have a habitus as hemiepiphyte that grows on trees in the green belt around
the Botanic Gardens, such as Samanea saman and Canarium asperum. Bogor

Botanic Gardens in the middle of Bogor City provides many ecological bene-
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fits to the surrounding area, such as for animals (birds, bats, insects, and
small mammals). Botanic Gardens can be a habitat, a source of food, and a
bridge connecting animals' movement space (Arifin & Nakagoshi 2011).

Alongside the Ciliwung River and Cisadane River, consistently Frous
abundance was moderate (7-20). Generally, the species found around rivers
are F. racemosa and F. variegata. Both species of Fieus can be environmental
bioindicators because their presence can indicate ecosystem function changes
and provide animal feed (birds and small mammals) throughout the year.
However, these two species may be slightly spread in residential areas due to
fruit dispersal by animals (birds or bats). Another Fius found in the
riverbank, or edge water stream is F. fu/va. It was commonly found in smaller
streams/tivers around agricultural and open areas. Kuaraksa et al. (2012) ex-
plained that F. variegata and F. fulva are suitable species for habitat restoration
due to their high adaptability and fast growth. The presence of tree species
around the river is expected to preserve the habitat around the river and re-
duce erosion, landslides, and drought.

Open spaces in Bogor City such as agricultural land, plantations, and
areas under development had a low species abundance (0-6) (Figure 3A).
Agricultural and plantation activities require a wide area, with management
activities including weeds control such as Ficus seedling weeds with trees and
shrubs. Therefore Ficus spp. were found in small numbers in those areas and
generally only grow alongside rivers and roads. The southern part of Bogor
City currently has an extensive open area due to massive development in toll
road construction to housing development, so land clearing is carried out. It
has been predicted based on a study by Nurwanda & Honjo (2018), which
analyses the land-use change in Bogor City that occurred very quickly, which
increased the average air temperature. In 1990, air temperature in Bogor City
was recorded at around 23,8°C, then increased to around 26,4°C in 2007, and
around 25,7°C in 2017. The temperature increase would occur more often if
this developed area does not provide sufficient vegetated area. Fious species
commonly found in open areas are F. hispida and F. septica, both of which can
grow in open and dry areas (Parrish et al. 2003; Kuaraksa et al. 2012) because
they have mechanisms to defend themselves from drought and maintain bal-
ance turgor (Hao et al. 2010). Fieus and other plant species in this open area
benefit the soil from potential surface run-off and erosion.

Ficus spp. can grow in various habitats and sometimes have specific
distribution. Subgenus Synoecia (F. pumila and F. punctata) has habitus as root
climbers and is generally grown as ornamental plants that decorate buildings
or fences. Ficus variegata, F. racemosa, and F. fulva, easy to grow around
streams, have also been described. Subgenus Sycidinm and Sycomorus also grow
naturally and distribute in open areas or around settlements. There are shrubs
and treelet. In contrast, Fious as a tree is generally planted as ornamental
plants or grows naturally around the parent tree.

The presence of several Fieus that dominates Bogor City certainly has a

big part in the ecological function of the city. Ficus benjamina and F. septica
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dominate in Bogor City and have relatively different habitat preferences, alt-
hough they often grow together in open areas. Ficus benjamina generally grows
on the street, while mostly F. septica grows around settlements. The presence
of F. benjamina in urban areas can be used as biomonitoring because it has a
very important role in the environment, as a recent study in Mexico showed
that F. benjamina was able to absorb various metal pollutants (Pb, Zn, Cu)
from the air (Castafieda-Miranda et al. 2020; Morton-Bermea et al. 2021). In
addition, F. benjamina can create new niches for various birds in urban areas,
such as Depok City, Sentul City, and Dramaga Campus (Pradana et al. 2018;
Mardiastuti et al. 2021). The presence of F. septica around settlements also has
a high ecological role because it can reduce the heavy metals content
(phytoremediation) such as mercury (Hg) from the soil (Mariwy et al. 2020).
Ficus septica also has much bioactive content that is antibacterial (Sudirga &
Suprapta 2021). Ethnobiologically, the leaves, and roots of the F. septica are
widely used as food, medicine, and natural fiber. The indigenous people of
Kampung Pinolobu, Sabah, Malaysia, use the roots of F. septica as postpat-
tum, stomach aches, and headaches (Awang-Kanak et al. 2021). Also, indige-
nous peoples in Lampung use these leaves as an eco-friendly leaf plate
known as Tebakak (Martinus et al. 2021). Thus, the community can utilize
the presence of F. septica around the settlements of Bogor City.

Another species that dominates Bogor City is F. callosa, which has a
tree habitus. This species is common in open areas and settlements. Wijaya &
Defiani (2021) in Gianyar, Bali, stated that F. callosa have distributed around
the riverbank. Fieus callosa distribution is limited in the northern Bogor, to-
wards the centre, and is no longer found in southern Bogor (Figure 3B). The
main reason for the absence of F. callosa in the southern area of Bogor City is

the high development and the wider agricultural area.
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Naturalized Ficus spp. in urban areas is common, especially as orna-
mental plants such as F. Jyrata, F. altissima "Variegata', F. religiosa to F. pumila.
Thus, the abundance of naturalized Fieus spp. is getting higher and will gradu-
ally suppress the existence of the native Ficus spp., leading to a decrease in
the number of these native Ficus spp. These introduced species are generally
planted in the green belt corridors, green open space, and public facilities
around settlements in relatively large numbers of individuals, even recently
introduced species in Java, such as F. auriculata, F. maclellandii, and V. natalensis
subsp. /lepreurii has been widely planted in home gardens (Peniwidiyanti et al.
2021). Introduced species have a relatively high distribution and abundance
of species potential (Table 1) and increased public demand. Planting intro-
duced species in large numbers and areas, such as along roads in residential
areas, certainly has a high potential for ecological disturbance in pest attacks,
diseases, or decreased soil quality and fruit-eating animals in the vicinity
(Krishnan & Borges 2018). The native Ficus species generally grows in open
areas along roadsides and does not receive special attention from the local
community, such as F. retusa, F. subulata, F. heteroplenra, F. canlocarpa, and F.
subcordata. Other species of Ficus spread with the help of animals such as F.
annulata, V. superba, and F. callophylla, which do not receive regular mainte-
nance. Several native Fius recommended for planting activities in Green
Open Spaces include species with beautiful crowns such as F. annulata, F.
retusa, F. subcordata, and F. virens. Other native figs that can be recommended
for planting rehabilitation include riverbanks such as F. variegata, F. racemosa,
and F. fulva, while planting rehabilitation in open areas such as F. hispida, F.
fistulosa, and F. ampelos.

CONCLUSION

Ficus spp. in Bogor City identified 37 species. It is classified into six subgene-
ra: Ficus, Pharmacosycea, Sycidium, Sycomorus, Synoecia, and Urostigma. Subgenus
Urostigma has the highest species with 22 species, and all species were monoe-
cious. The relative abundance of Fieus spp. most recorded around the Bogor
Botanic Gardens and the Ahmad Yani City Forest. Ficus benjamina and F. sep-
tica had relatively high abundance and distribution in Bogor City. Another
species with a relatively high abundance was F. callosa, which was distributed
from the north to the centre of Bogor City. Ficus racemosa, F. variegata, and F.
fulva, which generally grow around rivers, can be environmental indicators to
show land-use change. Several Fious spp. also only grows around the botanic
gardens and can indicate that an ex-situ conservation area also significantly

increases Fieus diversity in Bogor City.
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