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Dear Editors

May | know the reason/s of Why my article title"The potential of various indigenous Trichoderma
spp. to suppress Plasmodiophora brassicae the pathogen of clubroot disease on cabbage" DOI:
10.13057/biodiv/d180418, in BIODIVERSITAS VOL 18/4 OCT 2017, PAGES:1424-1429, was justified
as "SHORT COMMUNICATION", WHILE THE DATA IN THE ARTICLE WAS COMPLETE INCLUDING
TO DIVERSITY AND EVEN ITS EFFECT TO THE TRICHODERMA IN PLANT (CABBAGE), CAN YOU
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GUIDANCE FOR AUTHORS

Aims and Scope Biodiversitas, Journal of Biological Diversity or abbreviated
as Biodiversitas encourages submission of manuscripts dealing with all
biodiversity aspects of plants, animals and microbes at the level of the gene,
species, and ecosystem as well as ethnobiology.

Article types The journal seeks original full-length research papers, reviews,
and short communication. Manuscript of original research should be written in
no more than 8,000 words (including tables and picture), or proportional with
articles in this publication number. Review articles will be accommodated, while,
short communication should be written at least 2,000 words, except for pre-study.

Submission The journal only accepts online submission, through open
journal system (https://smujo.id/biodiv/about/submissions) or email to the
editors at unsjournals@gmail.com. Submitted manuscripts should be the
original works of the author(s). The manuscript must be accompanied by a
cover letter containing the article title, the first name and last name of all the
authors, a paragraph describing the claimed novelty of the findings versus
current knowledge. Submission of a manuscript implies that the submitted
work has not been published before (except as part of a thesis or report, or
abstract); and is not being considered for publication elsewhere. When a
manuscript written by a group, all authors should read and approve the final
version of the submitted manuscript and its revision; and agree the submission
of manuscripts for this journal. All authors should have made substantial
contributions to the concept and design of the research, acquisition of the data
and its analysis; drafting of the manuscript and correcting of the revision. All
authors must be responsible for the quality, accuracy, and ethics of the work.

Ethics Author(s) must obedient to the law and/or ethics in treating the
object of research and pay attention to the legality of material sources and
intellectual property rights.

Copyright If and when the manuscript is accepted for publication, the
author(s) still hold the copyright and retain publishing rights without
restrictions. Authors or others are allowed to multiply article as long as not for
commercial purposes. For the new invention, authors are suggested to manage
its patent before published.

Open access The journal is committed to free-open access that does not
charge readers or their institutions for access. Readers are entitled to read,
download, copy, distribute, print, search, or link to the full texts of articles, as
long as not for commercial purposes. The license type is CC-BY-NC-SA.

Acceptance The only articles written in English (U.S. English) are
accepted for publication. Manuscripts will be reviewed by editors and invited
reviewers(double blind review) according to their disciplines. Authors will
generally be notified of acceptance, rejection, or need for revision within 1 to 2
months of receipt. The manuscript is rejected if the content does not in line
with the journal scope, does not meet the standard quality, inappropriate format,
complicated grammar, dishonesty (i.e. plagiarism, duplicate publications,
fabrication of data, citations manipulation, etc.), or ignoring correspondence in
three months. The primary criteria for publication are scientific quality and
biodiversity significance. Uncorrected proofs will be sent to the corresponding
author by email as .doc or .docx files for checking and correcting of typographical
errors. To avoid delay in publication, corrected proofs should be returned in 7
days. The accepted papers will be published online in a chronological order at
any time, but printed in the early of each month (12 times).

A charge Starting on January 1, 2017, publishing costs waiver is granted
to foreign (non-Indonesian) authors who first publish the manuscript in this
journal, especially for graduate students from developing countries. However,
other authors are charged USD 250 (IDR 3,500,000). Additional charges may
be billed for language editing, USD 75-150 (IDR 1,000,000-2,000,000).

Reprints The sample journal reprint is only available by special request.
Additional copies may be purchased when ordering by sending back the
uncorrected proofs by email.

Manuscript preparation Manuscript is typed on A4 (210x297 mm?)
paper size, in a single column, single space, 10-point (10 pt) Times New
Roman font. The margin text is 3 cm from the top, 2 cm from the bottom, and
1.8 cm from the left and right. Smaller lettering size can be applied in
presenting table and figure (9 pt). Word processing program or additional
software can be used, however, it must be PC compatible and Microsoft Word
based (.doc or .rtf; not .docx). Scientific names of species (incl. subspecies,
variety, etc.) should be written in italic, except for italic sentence. Scientific
name (genera, species, author), and cultivar or strain should be mentioned
completely for the first time mentioning it in the body text, especially for
taxonomic manuscripts. Name of genera can be shortened after first
mentioning, except generating confusion. Name of the author can be
eliminated after first mentioning. For example, Rhizopus oryzae L. UICC 524,
hereinafter can be written as R. oryzae UICC 524. Using trivial name should be
avoided, otherwise generating confusion. Biochemical and chemical
nomenclature should follow the order of the IUPAC - IUB. For DNA
sequence, it is better used Courier New font. Symbols of standard chemical
and abbreviation of chemistry name can be applied for common and clear
used, for example, completely written butilic hydroxyl toluene (BHT) to be
BHT hereinafter. Metric measurement use IS denomination, usage other
system should follow the value of equivalent with the denomination of IS first
mentioning. Abbreviations set of, like g, mg, mL, etc. do not follow by dot.
Minus index (m?, L, h") suggested to be used, except in things like "per-
plant" or "per-plot". Equation of mathematics does not always can be written

down in one column with text, in that case can be written separately. Number

one to ten are expressed with words, except if it relates to measurement, while

values above them written in number, except in early sentence. The fraction
should be expressed in decimal. In the text, it should be used "%" rather than

"percent". Avoid expressing ideas with complicated sentence and verbiage,

and used efficient and effective sentence.

Title of the article should be written in compact, clear, and informative
sentence, preferably not more than 20 words. Name of author(s) should be
completely written. Name and institution address should also be completely
written with street name and number (location), postal code, telephone number,
facsimile number, and email address. Manuscript written by a group, author for
correspondence along with address is required. First page of the manuscript is
used for writing above information.

Abstract should not be more than 200 words. Keywords is about five
words, covering scientific and local name (if any), research theme, and special
methods which used; and sorted from A to Z. All important abbreviations
must be defined at their first mention. Running title is about five words.
Introduction is about 400-600 words, covering the background and aims of
the research. Materials and Methods should emphasize on the procedures and
data analysis. Results and Discussion should be written as a series of
connecting sentences, however, for manuscript with long discussion should be
divided into subtitles. Thorough discussion represents the causal effect mainly
explains for why and how the results of the research were taken place, and do
not only re-express the mentioned results in the form of sentences.
Concluding sentence should be given at the end of the discussion.
Acknowledgments are expressed in a brief; all sources of institutional, private
and corporate financial support for the work must be fully acknowledged, and
any potential conflicts of interest are noted.

Figures and Tables of maximum of three pages should be clearly
presented. Title of a picture is written down below the picture, while title of a
table is written above the table. Colored figures can only be accepted if the
information in the manuscript can lose without those images; chart is preferred
to use black and white images. Author could consign any picture or photo for
the front cover, although it does not print in the manuscript. All images
property of others should be mentioned source. There is no appendix, all data
or data analysis are incorporated into Results and Discussions. For broad data,
it can be displayed on the website as a supplement.

References Author-year citations are required. In the text give the authors
name followed by the year of publication and arrange from oldest to newest
and from A to Z. In citing an article written by two authors, both of them
should be mentioned, however, for three and more authors only the first author
is mentioned followed by et al., for example: Saharjo and Nurhayati (2006) or
(Boonkerd 2003a, b, c; Sugiyarto 2004; El-Bana and Nijs 2005; Balagadde et
al. 2008; Webb et al. 2008). Extent citation as shown with word "cit" should
be avoided. Reference to unpublished data and personal communication
should not appear in the list but should be cited in the text only (e.g., Rifai MA
2007, pers. com. (personal communication); Setyawan AD 2007, unpublished
data). In the reference list, the references should be listed in an alphabetical
order (better, if only 20 for research papers). Names of journals should be
abbreviated. Always use the standard abbreviation of a journal's name
according to the ISSN List of Title Word Abbreviations (www.issn.org/2-
22661-LTWA-online.php). The following examples are for guidance.

Journal:

Saharjo BH, Nurhayati AD. 2006. Domination and composition structure
change at hemic peat natural regeneration following burning; a case study
in Pelalawan, Riau Province. Biodiversitas 7: 154-158.

Book:

Rai MK, Carpinella C. 2006. Naturally Occurring Bioactive Compounds.
Elsevier, Amsterdam.

Chapter in book:

Webb CO, Cannon CH, Davies SJ. 2008. Ecological organization,
biogeography, and the phylogenetic structure of rainforest tree
communities. In: Carson W, Schnitzer S (eds) Tropical Forest Community
Ecology. Wiley-Blackwell, New York.

Abstract:

Assaeed AM. 2007. Seed production and dispersal of Rhazya stricta. 50"
annual symposium of the International Association for Vegetation
Science, Swansea, UK, 23-27 July 2007.

Proceeding:

Alikodra HS. 2000. Biodiversity for development of local autonomous
government. In: Setyawan AD, Sutarno (eds.) Toward Mount Lawu
National Park; Proceeding of National Seminary and Workshop on
Biodiversity Conservation to Protect and Save Germplasm in Java Island.
Universitas Sebelas Maret, Surakarta, 17-20 July 2000. [Indonesian]

Thesis, Dissertation:

Sugiyarto. 2004. Soil Macro-invertebrates Diversity and Inter-Cropping Plants
Productivity in Agroforestry System based on Sengon. [Dissertation].
Universitas Brawijaya, Malang. [Indonesian]

Information from internet:

Balagadde FK, Song H, Ozaki J, Collins CH, Barnet M, Amold FH, Quake
SR, You L. 2008. A synthetic Escherichia coli predator-prey ecosystem.
Mol Syst Biol 4: 187. www.molecularsystemsbiology.com
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Diversity of medicinal plants and their uses by the Sanger tribe of Sangihe Islands, 611-621

North Sulawesi, Indonesia
DINGSE PANDIANGAN, MARINA SILALAHI, FARHA DAPAS, FEBBY KANDOU

The diversity and physiological activities of weeds in land cultivated with various corn 622-628
cultivars and fertilized with various nitrogen doses
MUJI RAHAYU, PRAPTO YUDONO, DIDIK INDRADEWA, EKO HANUDIN

Delineation of the selected Cucumis L. species and accessions using leaf architecture 629-635
characters

LAILANI A. MASUNGSONG, MARILYN M. BELARMINO, INOCENCIO E. BUOT JR.

Short Communication: Molecular identification of White Sea Squirt Didemnum sp. 636-642

(Tunicata, Ascidiacea) colonies growing over corals in Raja Ampat Islands, Indonesia
LUTHFI ANZANI, HAWIS H. MADDUPPA, | WAYAN NURJAYA, P. JOANA DIAS

Vegetation analysis of tree communities at some forest patches in North Sulawesi, 643-655
Indonesia

MUSTAID SIREGAR, HENDRA HELMANTO, SRI ULIE RAKHMAWATI

Phenolic and flavonoid content in ethanol extract and agro-morphological diversity of 656-663

Curcuma aeruginosa accessions growing in West Java, Indonesia
NURUL KHUMAIDA, MUHAMAD SYUKUR, MARIA BINTANG, WARAS NURCHOLIS

Evaluation of Salacca sumatrana as soil conservation crop in South Tapanuli, North 664-670
Sumatra, Indonesia
YUSRIANI NASUTION, AZWAR RASYIDIN, YULNAFATMAWITA, AMRIZAL SAIDI

Short Communication: Molecular characteristic of taro white cattle based on DNA 671-675
microsatellite markers

LUH GDE SRI SURYA HERYANI, | NENGAH WANDIA, | WAYAN SUARNA, | KETUT PUJA,

NI NYOMAN WERDI SUSARI, KADEK KARANG AGUSTINA

Short Communication: Estimation of the above- and below-ground carbon stocks in 676-681
University of Lampung, Indonesia

IRWAN SUKRI BANUWA, RIZKI AFRILIYANTI, MUHAJIR UTOMO, SRI YUSNAINI,

MELYA RINIARTI, PURBA SANJAYA, ERDI SUROSO, WAHYU HIDAYAT

Isolation and characterization of endophytic bacteria from roots of Piper nigrum and 682-687
their activities against Fusarium oxysporum and Meloidogyne incognita

WIRATNO, MUHAMMAD SYAKIR, IRWANTO SUCIPTO, ANKARDIANSYAH PANDU

PRADANA

New record of Grateloupia taiwanensis S.-M. Lin et H.-Y. Liang in Vietham: 688-695
Evidence of morphological observation and rbcL sequence analysis
XUAN-VY NGUYEN, TRUNG-HIEU NGUYEN, VIET-HA DAO, LAWRENCE LIAO

The genetic diversity and population structure of shallots (Allium cepa var. 696-703
aggregatum) in Indonesia based on R gene-derived markers
LINA HERLINA, REFLINUR, SOBIR, AWANG MAHARIJAYA, SURYO WIYONO

Seed germination of Carex lainzii Luceio, E. Rico & T. Romero: An endemic Spanish 704-711
endangered species

KAROLINE APARECIDA FELIX RIBEIRO, CRISTIAN MADEIRA DE MEDEIROS,

JOSE ANGEL SANCHEZ AGUDO, JOSE SANCHEZ SANCHEZ



Population study and habitat preferences of Pinang Jawa (Pinanga javana)
in Mt. Slamet, Central Java, Indonesia
RIZMOON NURUL ZULKARNAEN, NISYAWATI, JOKO RIDHO WITONO

Short Communication: Activity budget and diet in silvery lutung Trachypithecus
cristatus at Gunung Padang, West Sumatra, Indonesia

MUHAMMAD AZHARI AKBAR, RIZALDI, WILSON NOVARINO,

DYAH PERWITASARI-FARAJALLAH, YAMATO TSUJI

Local knowledge on landscape sustainable-hydrological management reduces soil
CO02 emission, fire risk and biomass loss in West Kalimantan Peatland, Indonesia
DWI ASTIANI, MOHAMMAD J. TAHERZADEH, EVI GUSMAYANTI, TRI WIDIASTUTI,
BURHANUDDIN

Ecology of Zanthoxylum acanthopodium: Specific leaf area and habitat characteristics
DECKY INDRAWAN JUNAEDI, YATI NURLAENI

Detection and identification of Begomovirus infecting Cucurbitaceae and Solanaceae
in Yogyakarta, Indonesia
APRILIA SUFI SUBIASTUTI, SEDYO HARTONO, BUDI SETIADI DARYONO

Short Communication: Protein profiles of Giant Mudskipper and its potential use as
biomarker candidate for heavy metal contamination in Barito Estuary, Indonesia
HIDAYATURRAHMAH, MABRUR, HERI BUDI SANTOSO, RANI SASMITA,

UMMY SHALIHA AULIA RAHMY, BADRUZSAUFARI

The local knowledge of the plant names and uses by Semende tribe people in Kaur
District, Bengkulu Province, Indonesia

WIRYONO, YUSUF WANANDI, AISYAH KURNIA ILAHI, DESELINA,

GUNGGUNG SENOAJI, SISWAHYONO

Population and distribution of Sunda porcupine (Hystrix javanica F. Cuvier, 8) in
designated area of Cisokan Hydropower, West Java, Indonesia

IRINA A. MUSTIKASARI, SUSANTI WITHANINGSIH, ERRI N. MEGANTARA,
TEGUH HUSODO, PARIKESIT

Genetic variations of strawberry cultivars of Fragaria x ananassa and Fragaria vesca
based on RAPD

GANIES RIZA ARISTYA, RINA SRI KASIAMDARI, RACHMI SETYONINGRUM,

BENING LARASATI

Exploration culturable bacterial symbionts of sponges from Ternate Islands, Indonesia
AGUS TRIANTO, OCKY KARNA RADJASA, AGUS SABDONO, SAKTI IMAM MUCHLISSIN,
RACHMAT AFRIYANTO, SULISTIOWATI, SEPTHY KUSUMA RADJASA, PHILLIP CREWS,
ERIN MCCAULEY

Genetic diversity of Ongole Grade, Aceh, and Sumbawa cattle based on polymorphism
on ND-5 fragment mitochondrial DNA using PCR-RFLP technique

SUTARNO, SYARIFA ZAHRAH, OKID PARAMA ASTIRIN, ELISA HERAWATI,

AHMAD DWI SETYAWAN

Source, harvesting, conservation status, threats and management of indigenous
plant used for respiratory infections and related symptoms in the Limpopo Province,
South Africa

SEBUA SILAS SEMENYA, ALFRED MAROQYI

Impact of Bukit Dua Belas rainforest transformation to oil palm plantation on
phylogenetic of soil bacterial communities in Sarolangun, Jambi, Sumatra, Indonesia
MARINI WIJAYANTI, ARIS TRI WAHYUDI, MUNTI YUHANA, MARTIN ENGELHAUPT,
ANJA MERYANDINI

Bird diversity in transition zone of Taka Bonerate, Kepulauan Selayar Biosphere
Reserve, Indonesia
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Diversity wild banana species (Musa spp.) in Sulawesi, Indonesia
HASTUTI, PURNOMO, |. SUMARDI, BUDI S. DARYONO

Short Communication: Investigation of leaf architectural patterns: Implications in
delineating taxonomically controversial Hoya merrillii Schlechter and Hoya
quinquenervia Warburg

DIANA P. PAGUNTALAN, INOCENCIO E. BUOT JR.

Short Communication: The composition of mangrove species in coastal area of
Banggai District, Central Sulawesi, Indonesia
RAMLI UTINA- ABUBAKAR SIDIK KATILI' NURAIN LAPOLO, TALHA DANGKUA

Genetic diversity of Rhizopus microsporus from traditional inoculum of tempeh in
Indonesia based on ITS sequences and RAPD marker
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An exploration of gender equity in household: A case from a peatland-based
community in Riau, Indonesia
TUTI HERAWATI, DEDE ROHADI, MAMAT RAHMAT, BONDAN WINARNO

The diversity of morphological characteristics and chemical content of Celosia cristata
plantlets due to gamma ray irradiation
IZZATUL MUHALLILIN, SYARIFAH 1IS AISYAH, DEWI SUKMA
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Abstract. Utina R, Katili AS, Lapolo N, Dangkua T. 2019. Short Communication: The composition of mangrove species in coastal area
of Banggai District, Central Sulawesi, Indonesia. Biodiversitas 20: 840-846. The mangrove ecosystem possesses unique ecological
functions. This research is one part of the activities to prepare reports on mangrove condition in Banggai District, Central Sulawesi
Province, Indonesia. The objectives of this study were to explore the composition of mangrove species and mangrove zoning in coastal
area of Banggai. The data were collected by survey method spread within 16 spots, with a total area of 7,387 hectares. The data were
analyzed with descriptive qualitative methods. The results showed that there were 32 families of mangrove plants in Banggai, classified
into 53 species, consisting of 25 true mangrove species and 28 associated mangrove species. An endangered species of mangrove was
found, i.e., Scyphiphora hydrophyllacea. This endangered species was found only in Tingki-tingki Village and Uwedikan Village
(Balean and Potean Island) of Banggai. The pattern of mangrove zoning within the research site follows the pattern of mangrove zoning
commonly found all over Indonesia. The Rhizophoraceae family (Bruguiera gymnorrhiza, Rhizophora mucronata, Rhizophora
apiculata, Rhizophora stylosa, and Ceriops tagal) was found more often than the other families in the study site. It means that the

Rhizophoraceae family had wide distribution area within sites.

Keywords: Diversity, mangrove vegetation, coastal area

INTRODUCTION

Mangroves are of great ecological importance and
socio-economic significance as a hub for tropical marine
organisms. The mangroves are also one of the world's
richest storehouses of biological diversity. Furthermore, 90
% of the marine organisms spend part of their life in this
ecosystem and 80% of the global fish catches are
dependent on mangroves (Sandilyan and Kathiresan 2012).
This ecosystem is featured with unique characteristics and
various functions beneficial for human being and other
organisms. A rational approach in mangrove utilization
which involves the local community is essential for
preservation of mangrove’s ecological functions.
Involvement of local community is considered as the
preliminary step for sustainable mangrove preservation.
This is in line with stated that, an approach that can be
done to maintain the natural conditions of mangroves and
make its ecosystem as a buffer zone by involving people
around the mangrove area (Katili et al. 2017). Furthermore
revealed that other ways to reduce mangrove degradation
level that can be done is growing mangrove seedling and
replanting the damaged area; introduction of various
species of mangrove and its use through learning activities

in schools around the mangrove area; and also hatcheries
management while considering the suitability of
environmental factors such as the type of substrate and
salinity.

Banggai District, Central Sulawesi Province, Indonesia
consists of essential seascape to the environment due to the
presence of globally endangered species of flora and fauna,
such as hawksbill turtle, giant clam, sea cucumbers, and
others. The endangered status becomes worse because of
damages to mangrove ecosystem and the coral reef. It is
also contributed by illegal exploitation of marine resources
using destructive  methods, such as fishbombs,
compressors, and poisonous chemicals. Aside from that,
mangrove forest is highly prone to degradation as the
aftermath of land conversion into fishponds, construction
of infrastructure and for settlement, and illegal and
excessive logging for house building material. In addition,
the effort of raising people’s awareness and environmental
conservation is quite minimum alongside with insufficient
availability of data and information of mangrove profile
and its diversity. According to the report in 2010 from
Regional Forestry Office of Central Sulawesi Province,
most mangrove forests was seriously damaged: 5,652 ha
out of 7,387 ha, in Banggai, 209 ha out of 350 ha in Eastern
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Luwuk District, and 605 ha out of 762 ha in Pagimana Sub-
district. The area was under protection and maintenance of
local Forestry Office of Banggai District, but with the
issuance of Law No. 23 in 2014 the authority is now under
the Regional Forestry Office of Central Sulawesi Province,
Indonesia.

Based on the critical situation described above, a study
of the mangrove ecosystem in the area is considered crucial
to conduct. This study is one part of the activity to reports
on mangrove condition in Banggai. The objective of this
study was to explore the composition of mangrove species
and mangrove zoning.
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MATERIALS AND METHODS

Study area

The research took place in 16 sites in 7,387 hectares of
mangrove forest, Banggai District, Central Sulawesi
Province, Indonesia as presented in Table 1 and Figure 1.

Data collection

The study was conducted using survey method, spread
within 16 spots, with a total area of 7,387 hectares and the
exploration method, based on the preliminary study and
information of mangrove profile in Banggai. Table 2
displays the detailed methods of collecting data.

Figure 1. The study sites in Banggai District, Central Sulawesi Province, Indonesia; among the sites are: A. Lambangan Village,
Pagimana Sub-district; and B. Uwedikan Village, Eastern Luwuk Sub-district; other sites can be seen in Table 1
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Table 1.Mangrove observation sites in Banggai District, Central Sulawesi, Indonesia

Site Coordinate

1 Potean Island, Uwedikan Village, East Luwuk Sub-district 0°54'16.3"S 123°03'41.9"E
2 Balean Island, Uwedikan Village, East Luwuk Sub-district 0°53'85.6"S 123°3'62.1"E
3 Plain I, Uwedikan Village, East Luwuk Sub-district 0°53'8.91"S 123°6'30"E

4 Spot I, Lambangan Village, Pagimana Sub-district 0°47'34.3"S 122°39'42.9"E
5 Spot I, Lambangan Village, Pagimana Sub-district 0°48'15.6"S 122°40'15.9"E
6 Lobu Village, Lobu Sub-district 0°46'19.9"S 122°30'13.6"E
7 Petak village, Nuhon Sub-district 0°55'14.4"S 122°08'50.4"E
8 Mayayap village, Bualemo Sub-district 0°44'8.54"S 122°58'32.6"E
9 Toyiba village, Bualemo Sub-district 0°36'27.2"S 123°0'57.3"E
10 Conservation site of the National Army, Siuna Village, Pagimana Sub-district 0°45'22.1"S 122°57'24.7"E
11 Tingki-tingki village, Southern Batui Sub-district 1°16'25.6"S 122°33'13.6"E
12 Tohiti Sari | Village, Toili Sub-district 1°31'18.5"S 122°19'0.3"E
13 Tohiti Sari I Village, Toili Sub-district 1°31'17.9"S 122°18'59.8"E
14 Pandan Wangi Village, Western Toili Sub-district 1°31'28.3"S 122°19'10.5"E
15 Kamiwangi Village, Western Toili Sub-district 1°33'41.8"S 122°15'47.1"E
16 Palm Qil Plantation Area, Toili Sub-district 1°33'25.3"S 122°16'32.2"E

Table 2. The techniques of collecting data and information of
mangrove survey in Banggai District, Central Sulawesi, Indonesia

The methods of collecting

Data and information needed
data

Identification of mangrove
species

The biophysical condition,
potential resources of mangrove,
perception level, community
participation, and management
policy of mangrove ecosystem in
the research site villages and
other location in Banggai District

By exploration and visual
observation

By site observation and
interview/discussion
involving the local
community on site

RESULTS AND DISCUSSION

Composition and distribution of mangrove species
Almost all Banggai is featured with mangrove ecosystem.
The results showed that there were 32 families, consisting
of 53 species, 25 of which are true mangrove species and
28 associated mangrove species (Table 3). Among the true
mangrove species growing in Banggai are Avicennia,
Sonneratia, Rhizophora, Bruguiera, Xylocarpus, and
Lumnitzera. The interview results indicated that the
community in Banggai has not developed an intimate
connection with the mangrove ecosystem, as observed from
the community’s lack of knowledge of mangrove and its
local term within the area. In general, the Saluan
community within coastal area addresses mangrove species
by local terms. One of the most well-known mangrove
species, Rhizophora apiculata, is known by the locals as
Lolaro. A species of endangered mangrove, i.e.,
Scyphiphora hydrophyllacea was found, but its distribution
was limited to Tingki-tingki, Southern Batui and in
Uwedikan (Balean and Potean island) Eastern Luwuk Sub-
district, Banggai. The mangrove area in Uwedikan is also
rich with various species of animals, i.e., fiddler crabs,
Scylla serrata, reptiles like snakes and lizards, and some
protected species. There are endemic birds during specific
seasons in the area, although the species are unidentified.

Tables 3 and 4 show that Rhizophoraceae has the
highest number of species, namely Bruguiera gymnorrhiza,
Rhizophora mucronata, R. apiculata, Rhizophora stylosa,
and Ceriops tagal. Among those with limited distribution
are Meliaceae family (species Xylocarpus granatum),
Verbenaceae family (genus: Avicennia), and Lumnitzera
littorea. Achantus illicifolius, a mangrove bush species is
also found growing in the brackish marsh area and dry
plains only reachable by high tide. The lack of freshwater
in the form of brackish marsh contributes to the rarity of
the species in the area. Achrosticum sp., a species growing
in similar habitat with A. illicifolius is also rare. C. tagal is
distributed widely along the coastline near the land. The
dry plains with sand substrate and soft sediments are
mostly found in the sedimented area. The height of
mangrove stand is generally short, less than 4 meters, but it
can be higher in conservation sites, such as Uwedikan and
Lambangan, and some inland previously utilized as
fishponds in Tingki-tingki, Southern Batui District. The
mangrove trees are prone to logging (for firewood and
fence) and, in consequence, the community becomes open
with branched trees. To make matter worse, the mangrove
is usually converted into fishponds.

Rhizophora apiculata is widely distributed in the
transition of back and middle zones. The species is rarely
found in the forest; rather, it is often found growing near C.
tagal, with stem height of 2 meters higher than that of C.
tagal. It has lateral branches because the main tree trunks
are cut down. This species, compared to R. mucronata, is
less widely distributed in Uwedikan and Lambangan.

Rhizophora mucronata is more evenly and widely
distributed than R. apiculata, ranging from muddy area at
the back zone to the coastline near the islands. The trunk
can grow bigger at the middle zone to near the sea; some
parts may reach dieback phase. Bruguiera gymnorrhiza can
grow in the middle zone. The tree bark of this species is
often exploited for net coloring, building material, and
firewood. The species is mainly found in Uwedikan,
particularly in Potean and Balean islands. B. gymnorrhiza
is one of the widely distributed species within the research
site, ranging from land area to the coastline. This species
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grows alongside R. mucronata. The trees are quite big, and
some are found in dieback phase. The species’ saplings are
commonly found in Uwedikan, Lambangan, and in other
locations, i.e., river estuary in Kamiwangi and Tohiti Sari.
On the other hand, Sonneratia alba has limited distribution,
and is found only along the coastline with sand substrate
and affected by tidal wave such as in Lambangan. Due to
the muddy characteristic of the coast, the species is
distributed widely within Lambangan. When the tree grows
large, this species is regularly chosen for logging due to its
high wood quality. Avicennia marina has limited
distribution, as it is found only in sandy land near the river
estuary (in Kamiwangi and Tohiti Sari). Rarely forming
high structure, its trunk grows larger and it is found
abundantly alongside C. tagal and S. alba.

Table 3. The species of true mangrove in Banggai District,
Central Sulawesi Province, Indonesia
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Table 4. The species of associated mangrove in Banggai District,
Central Sulawesi Province, Indonesia

Family

Scientific name

Local name

Family Scientific name Local name
Acanthaceae Acanthus ebracteatus  Jeruju (Bajo)
Kantung-kantung (Saluan)
Acanthus ilicifolius Jeruju (Bajo)
Kantung-kantung (Saluan)
Acanthus volubilis Jeruju (Bajo)
Kantung-kantung (Saluan)
Arecaceae Nypa fruticans Nipah (Saluan)

Avicenniaceae

Combretaceae

Euphorbiaceae

Lythraceae

Meliaceae

Pteridaceae

Rhizophoraceae

Rubiaceae
Sonneratiaceae

Sterculiaceae

Avicennia lanata
Avicennia marina
Avicennia officinalis
Lumnitzera littorea
Lumnitzera racemosa
Excoecaria agallocha

Pemphis acidula

Xylocarpus granatum

Acrostichum aureum

Bruguiera cylindrica
Bruguiera
gymnorrhiza
Bruguiera sexangula
Ceriops decandra
Ceriops tagal

Rhizophora apiculata
Rhizophora mucronata

Rhizophora stylosa

Scyphiphora hydrophyllacea
Sonneratia alba

Sonneratia ovata

Heritiera littoralis

Pagoh (Bajo)

Api-api (Saluan, Bajo)
Api-api (Saluan, Bajo)
Api-api (Saluan, Bajo)
Manjarite (Bajo)

Kau bunga (Saluan)
Manjarite (Bajo)

Kau bunga (Saluan)
Buta-buta (Saluan)
Bubuta (Bajo)
Pisang-pisang (Bajo)
Santigi (Kendari)
Kayu udung (Saluan)
Kalentabu (Saluan)
Tatambu (Bajo)

Piai, Munto (Bajo)
Hompiyou, Tongke
(Saluan)

Tongke (Saluan)
Munto (Bajo)

Tongke (Saluan)
Munto (Bajo)

Kokuni (Saluan)
Tingar (Bajo)
Kokuni (Saluan)
Tingar (Bajo)
Lolaro (Saluan)
Akat (Saluan)
Tongke (Bajo)
Loraro (Saluan)
Tongke (Bajo)
Papa (Bajo)
Popat (Saluan)
Paranga (Bajo)
Popat (Saluan)
Paranga (Bajo)
Dungun (Saluan)

Apocynaceae
Aquifoliaceae
Asclepiadaceae
Asteraceae

Bignoniaceae
Combretaceae

Convolvulaceae
Euphorbiaceae
Fabaceae
Goodeniaceae
Gramineae
Guttiferae
Malvaceae

Melastomataceae

Cerbera manghas
llex cassine
Calotropis gigantea
Finlaysonia maritima
Wedelia biflora

Dolichandrone spathacea
Terminal catappa

Ipomoea pes-caprae

Ricinus communis
Dalberga candenatensis
Derris trifoliata
Pongamia pinnata
Scaevola taccada

Spinifex littoreus
Calophyllum
inophyllum

Hibiscus tiliaceus

Melastoma candidum

Komba-komba (Bajo,
Saluan)

Talisei (Bajo)

Toluse (Saluan)
Sumboh (Bajo)
Kela-kela (Saluan)
Jarak (Saluan, Bajo)

Pelaing (Saluan)
Kalaso (Bajo)
Lintoboi (Saluan)
Rumput jalenje (Bajo)
Dangkalang (Bajo)
Dongkalan (Saluan)

Baru (Bajo)
Bahu (Saluan)

Meliaceae Aglaia cucullata -
Molluginaceae  Sesuvium portulacastrum Simput Bose (Saluan)
Pandanaceae Pandanus odoratissima  Anyamon (Saluan)
Pandan Bador (Bajo)
Pandanus tectorius ~ Tole (Saluan)
Pandan Bador (Bajo)
Rubiaceae Morinda citrifolia -
Verbenaceae Clerodendrum inerme -

Stachytarpheta jamaicensis Ekor tikus (Saluan)
Premna serratifolia -

Xylocarpus granatum has wide distribution. It is found
growing in dry plains. It is also found growing along the
tidal river flow and near dry fishponds, alongside other
vegetation in a dry habitat, e.g., L. littorea and L.
racemosa. The species is mainly found in Uwedikan,
particularly at river estuary in Kamiwangi. Pemphis
acidula is only found in dry plains with sand substrate.
This species is capable of growing on sand dunes that are
not reachable by the tidal wave, such as on the coastline in
Potean and Balean islands, Uwedikan. Meanwhile, Nypa
fruticans is not found growing anywhere other than on
river flows in Kamiwangi and Tohiti Sari. Scyphyphora
hydrophyllacea has restricted distribution, as it is found
only in Uwedikan and on the land previously utilized as
fishponds in Tingki-tingki, Southern Batui.

Zoning pattern of mangrove in Banggai

Overall, the pattern of mangrove zoning at the site
follows the pattern of mangrove zoning commonly found in
Indonesia (Figure 2). The zoning pattern of mangrove is
considered important among researchers since it is
interpreted as successional stages (progressive change in
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species composition during vegetation development).
Mangrove zonation is induced by delta morphodynamics,
such as the abandonment of a distributary triggering
subsidence or the shifting of the active center of deposition
(Bullock et al. 2017). The surface’s physiography is
considered to play a significant role in affecting the zoning
pattern since the slope of the land surface determines the
duration and width of tidal inundation. Surface’s
physiography also contributes to water’s salinity and flow,
soil aeration, tidal range, and microclimate; these are
crucial elements affecting the zoning formation. On top of

Avicennia,
Lumnitzera

Rhizophora,
Ceriops

that, damages to the mangrove ecosystem in study site, i.e.,
logging by the community and conversion to fishponds,
give negative impact on mangrove zoning and mangrove
forest growth. The damage to the mangrove ecosystem can
also cause changes in the coastline. This is in line with
stated by Tinh and Hens (2017), that changes in mangrove
coastline are considered as a parameter to monitor changes
in coastal environment as indicators of global warming,
climate change, storm effects, sea level changes, pollution,
and sedimentation rates.

Sonneratia Xylocarpus

Bruguiera,
Rhizophora

Sonneratia

Avicennia,
Ceriops

Figure 2. Zoning pattern in coastal area of Banggai District, Central Sulawesi, Indonesia. A. Uwedikan, B. Lambangan
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Discussion

In general, the mangrove forest in Uwedikan is
categorized as overwash mangrove which means typical
forest in separated islands. Certain species dominate in the
study location because of their adaptability to
environmental factors, mainly substrate types in the
research site, which is mixture between sand and mud.
Each species is featured with different tolerance range to
various environmental conditions mainly substrate types, in
which the research site is mainly composed of sand and
mud substrate. Mangrove substrate is formed from the
presence of sediment trapped in the mangrove ecosystem.
This also related to physicochemical characters of
sediment. The overwash mangrove type show differences
in physicochemical characteristics of sedimentary soils and
this contributes to the diversity of species available
(Retnowati et al. 2017). In order to grow optimally, each
species requires different growth condition. It can be
assumed that the Rhizophoraceae family tends to adapt
well to the environmental condition in the mangrove
community in the research site. As research conducted by
Canizares et al. (2016) revealed that Rhizophoraceae
family is a large-leafed mangrove and one of the most
important and widespread mangrove species in the Pacific.
It is found in intertidal areas of the tropical Pacific region
from Southeast Asia to southern Japan in Micronesia and
Polynesia (Samoa), and southward to subtropical Australia.
While the location of this study is part of the Southeast
Asia region and it can prove the assumption above.

The species within Rhizophoraceae are among the most
significant and most widely distributed mangrove species.
The species dominance could reach 90% of the total
vegetation within site, with optimal grow usually occurs in
a land with deep inundation and soil with abundant humus;
on top of that, the species’ inflorescence occurs throughout
the year (Noor et al. 2012). According to Twilley and Day
(2012) there are three genera in the Rhizophoraceae family
found only in the old world tropics.

Another dominant genus in old world tropics is
Sonneratia (Sonneratiaceae), which has five species. Most
of the minor components that are relatively rare of
mangroves are located in the old world tropics (nearly 19
species), with only one, Pelliciera, located in the new
world tropics. A study by Soeroyo and Achmad (2002)
indicates that Rhizoporaceae family dominates the front
zone of mangrove forest all over Sulawesi. The result is in
line with the result of this research because the family
contributes relatively high to the mangrove community
within the research site in Banggai.

Wirakusumah (2003) mentions that species with even
distribution are significant within a community due to the
ability to adapt well to the different environment. The other
than that the anatomical and morphological characteristics
of plants are commonly correlated with a particular
environmental condition where they are growing (Arrivabene
et al. 2014). Rhizophoraceae has a morphological form that
can adapt well to sandy-muddy substrates because it has a
supporting root shape. Therefore, it is predicted that the
species in Rhizophoraceae will show more even and wider
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distribution in the near future. On top of that,
taxonomically, species in the Rhizophoraceae family tend
to possess ecophysiological similarity in adapting to the
environment. The family is featured with a specific life
cycle, starting from seed in the parent plant which
germinates and begins to grow into a seedling while it is
still attached to the tree. During the process, the seedling
elongates and its weight distribution changes, making the
seedling heavier in the outer part and finally separates. The
seedling then drops from parent plant into the shallow
coastal waters, consequently, its roots penetrate the soil and
it starts to grow gradually into a fully-grown tree (Bengen
2002). The unique life cycle is believed to be one of the
contributing factors to the dominance of Rhizophoraceae
family.

Moreover, Bengen (2002) states that mangrove forest is
mainly dominated by four genera, one of which is a genus
of Rhizophoraceae that is featured with unique adaptability
in the muddy substrate with the acidic and anoxic
characteristic. The Rhizoporaceae family is known to adapt
well in low oxygen level, high salt level, unstable land, and
inland exposed to tidal waves. Aside from that, the seedling
production in the mangrove forest is affected by the number
of productive trees with large diameters (parent trees).

Other than Rhizophoraceae family, the study discovered
other families and species, e.g., Meliaceae (Xylocarpus
granatum), Verbenaceae (Avicennia), and Lumnitzera
littorea species with limited distribution. This is supposedly
caused by a physical characteristic of research sites as a
logged-over area. Xylocarpus granatum (Koen) is abundant
in the logged-over area and another damaged area (Noor et
al. 2012). Similar to this study reported that Xylocarpus
granatum was the co-dominant species recorded in the
mangrove forest or can be said its a second species that has
limited distribution in mangrove forests. Rhizophora and
Xylocarpus may associate in the mangrove community as
observed from its zoning (Hoque at al. 2015).

To conclude, there are 32 families of mangrove in the
site of research, consisting of 53 species, classified into 25
true mangroves and 28 associated mangroves. Rhizophoraceae
has more species than other families. There is an

endangered mangrove species, i.e., Scyphiphora
hydrophyllacea.
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