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KETUT SUADA 2 months ago

Dear Editors

May I 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 justi�ed

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

ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article

documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2014 0.000
Cites / Doc. (4 years) 2015 0.270
Cites / Doc. (4 years) 2016 0.531
Cites / Doc. (4 years) 2017 0.683
Cites / Doc. (4 years) 2018 0.944
Cites / Doc. (4 years) 2019 1.113
Cites / Doc. (3 years) 2014 0.000
Cites / Doc. (3 years) 2015 0.270
Cites / Doc. (3 years) 2016 0.531

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2014 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

Cit Y V l

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2014 8.11
2015 13 64

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
N it bl d t 2014 0

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2014 0
Uncited documents 2015 29
Uncited documents 2016 48
Uncited documents 2017 124
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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 mm2) 

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-2, L-1, h-1) 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. 50th 
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, Arnold 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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NOTIFICATION

Starting on January 1, 2019, Biodiversitas will be issued monthly. New issues will also be found at Smujo, as an online first
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Abstract. Kasim F, Kadim MK, Nursinar S, Karim Z, Lamalango A. 2019. Comparison of true mangrove stands in Dudepo and Ponelo 

Islands, North Gorontalo District, Indonesia. Biodiversitas 20: 259-266. This study aimed to investigate and compare the current status 

of mangrove areas, as well as the composition and species diversity of mangrove stands in both regions of Dudepo and Ponelo Islands. 

The results showed that the mangrove areas calculated using the segmentation method in classifying image of Landsat-8 OLI 

(acquisition on September 2017) were 279.46 ha (Dudepo Island) and 113.35 ha (Ponelo Island) respectively. A total of 13 species of 

true mangrove were recorded from both islands, using survey method from 9 transect lines (TL), with a distance ranging from 40 to 210 

meters (1-6 quadrats) per transect. The mean densities of trees were 2133 ± 329.78 ha-1 (Dudepo Island) and 2111 ± 234.28 ha-1 (Ponelo 

Island), while those of saplings and seedlings were 58 ± 13.48 ha-1 and 1425 ± 113.96 ha-1 (Dudepo Island), and 79 ± 14.51 ha-1 and 

2963 ± 443.22 ha-1 (Ponelo Island). The mean diameter and basal area were 19.73 ± 10.65 cm and 84.22 ± 67.67 m2ha-1 (Dudepo 

Island), 17.04 ± 1.46 cm and 60.07 ± 15.12 m2ha-1 (Ponelo Island), respectively. The Importance Value Index (IVI) ranged between 

3.97-114.87 (Dudepo Island) and 6.04-82.18 (Ponelo Island). The dominant and codominant species based on IVI in both islands were 

Rhizophora apiculata Blume and R. stylosa Griff. The indexes of diversity, richness, and evenness of mangrove species in both islands 

were 0.34-1.70, 0.48-1.18, 0.47-0.94 (trees), 0.00-1.10, 0.00-1.82, 0.00-1.00 (saplings), and 0.00.-1.48, 0.00-1.44, 0.72-1.00 (seedlings), 

respectively. The Bray-Curtis similarity index between Dudepo and Ponelo Islands, based on the overall values of community attributes, 

was 0.75. 

Keywords: Basal area, Bray-Curtis, Diversity, Gorontalo, mangroves 

INTRODUCTION 

Until the end of 2000, Indonesia's mangrove forest area 

was estimated to be 3,112,989 ha or 22.6% of the total 

mangrove area in the world (Giri et al. 2011). Therefore, 

mangrove resources are important biological wealth of 

Indonesia’s coastal areas. Mangrove forest becomes a 

transitional ecosystem in almost all coastal areas in the 

Indonesian Archipelago, ranging from Sumatra, Java, 

Kalimantan, Bali, Sulawesi, Maluku, to Papua island 

(Kusmana et al. 2003; Rugayah, 2007; Marbawa et al. 

2014; Prasetiyo et al. 2014; Muhtadi et al. 2016; Setiawan 

et al. 2017; Wouthuyzen and Ahmad, 2018). Besides 

occupying large area, the mangroves in Indonesia are also 

known to have high diversity. Snedaker (1984) noted that 

there were at least 202 species of mangroves in Indonesia, 

43 of which (consists of 33 species of trees and several 

species of shrubs) were true mangrove species, and the rest 

were other species that lived around mangroves, known as 

associated mangroves. Mangroves provide a variety of 

benefits, both goods and services for most communities in 

coastal areas. The essential ecological and economic 

functions of mangrove forests are that they provide 

materials needed by people for commercial, recreational, 

and also fishery purposes through environmental services 

as a spawning ground, nursery habitat for marine fauna 

(Zhang et al. 2007; Giri et al. 2011; Nfotabong-Atheull et 

al. 2011; Joshi and Ghose 2014; Hutchison et al. 2014). 

The diversity of true mangrove species in northern 

Gorontalo coastal area was reported to be quite high. 

Kasim et al. (2017) recorded 19 species in eastern coast 

area, dominated by members of the Rhizophoraceae family 

both at genus and species levels. Meanwhile, two other 

species in this region which are important for global 

conservation are Aegiceras floridum Roem. & Schult (local 

name Tongge) and Ceriops decandra (Griff.) Ding Hou 

(local name Posi-posi). Further studies of mangrove forests 

condition are necessary for resource conservation and 

coastal land management. For Gorontalo-which is 

geographically laid in the heart of Wallacea (Gorlinski 

2012)-the comprehensive studies of biodiversity in broader 

areas of mangrove distribution could provide the best 

choice of management strategies. In term of mangrove 

complexity study, the significance of the results will be 

obtained by excluding the species of associated mangrove 

into the analysis (Blanco et al. 1999). Hence, in this study, 

we only studied the true mangroves and their distribution. 

The study aimed to compare the community attributes 

(species composition, species importance value, and 

diversity) of true mangroves in Dudepo and Ponelo Islands, 
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North Gorontalo District, Indonesia.  

MATERIALS AND METHODS 

Site of research 

Dudepo and Ponelo Islands are two large islands in 

North Gorontalo District, Indonesia. They are separated  

administratively: Anggrek Sub-district and Ponelo 

Kepulauan Sub-district. Both areas are facing the Sulawesi 

Sea (Figure 1). The sites of research were located in 3 

villages in Ponelo Kepulauan Sub-district, and 4 hamlets in 

Dudepo Island (Table 1).  

 

 

 
 

Figure 1. The research locations in Dudepo and Ponelo Islands, North Gorontalo District, Indonesia. The red dots showed the station 

positions and the line transects in each location 

 

 
Table 1. Detailed information on the observed mangroves per station in Dudepo and Ponelo Islands, North Gorontalo District, Indonesia 

 

Island Station  Coordinate 
Code of 

Transect 

No. of 

quadrats 
pH 

Salinity 

(o/oo) 

Temperature  

(oC) 
Substrate 

         

Dudepo Hamlet of Makassar 122o 46’ 33.52” E, 0o 53’ 35.75” N ST1 3 6.5 28 30 Md 

        

Hamlet of Upo 122o 46’ 51.42” E, 0o 53’ 34.8” N ST2 3 7.4 27-28 27.5-27.8 Md 

        

Hamlet of Tapia 122o 48’ 18.56” E, 0o 53’ 1.23” N ST3 3 7.4 30 29.1-29. Md, Sn 

        

Hamlet of Bolongo 122o 47’ 30.1” E, 0o 53’ 38.1” N ST4 3 7.1 30-32 29.8-30.1  Md, Ms 

         

Ponelo Village of Atiola 122o 52’ 52.46” E, 0o 51’ 43.98” N ST5 6 7.8 31-32 29-29.7 Md, Ms, Dc 

 122o 53’ 8.8” E, 0o 51’ 33.58” N ST6 3 8 31-33 29.5 Md, Ms, Dc 

        

Village of Malambe 122o 51’ 44.76” E, 0o 53’ 32.63” N ST7 3 7.6 30-31 29.5-30.2 Ms 

 122o 52’ 1.01” E, 0o 53’ 33.41” N ST8 3 6.81 30-34 30.1-30.3 Sn, Dc 

        

Village of Ponelo 122o 53’ 33.92” E, 0o 52’ 44.85” N ST9 4 6.82 33-35 29.4-30  Ms, Rc 
          

Note: Md = Mud, Ms = Muddy sand, Dc = Dead coral, Rc = rocky, Sn = Sand 
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Research procedure 

Field survey and data collection  

The field survey was conducted from May to August 

2017. Details of all stations, transects and locations are 

presented in Table 1. Data collection of mangrove was 

done using line-transects and 10 x 10 m quadrats made 

purposively. The interval of quadrats in each transect was 

30 to 50 m, depending on the width of mangrove belt on 

the station. In each quadrat, data of trees, saplings, and 

seedlings, and also environmental condition were collected 

(Table 1). The width of mangrove belts was 140 to 657 m 

in Dudepo Island, and 40-300 m in Ponelo Island. The total 

areas of sampling in Dudepo and Ponelo Islands were 0.12 

ha and 0.19 ha, respectively, resulted from 3 to 6 quadrats 

employed in perpendicular or parallel transects to 

shoreline. 

 

Types and sources of data collected 

Only true mangrove species were identified and 

counted in each quadrat. Mangrove species were identified 

according to the true mangrove description by Kusmana et 

al. (2003), Noor et al. (2012) and Wetland International 

(2017). The species name and diameter at breast height 

(DBH, at 1.3 m) were recorded. The mangrove plants were 

classified into three categories based on the growth stages 

as follows: 1) Seedling was any woody plant from sprouts 

to young mangrove up to 1.5 m high; 2) Sapling was any 

woody plant higher than 1.5 m with a DBH of less than 10 

cm; 3) Tree was any woody plant with a DBH of more than 

10 cm (Cintron and Novelli 1984; Cañizares and Seronay 

2016; Joshi and Ghose 2014; Winata et al. 2017). 

The data of mangrove area and distribution delineated 

from other land cover were calculated using Landsat-8 

(OLI) Path / Row: 113/059, acquisition on September 21, 

2017, obtained from U.S. Geological Survey Visualization 

Viewer or earth explorer which is available free to 

download through the http: //earthexplorer.com.  

Data analyses 

Landsat image analysis for mangrove distribution area  

To determine the mangrove distribution area, the scene 

of image was cropped to the area being observed. Then, it 

was delineated using the mixed method of supervised 

classification and segmentation of band composites of 

RGB 654. SAGA GIS 6.3.0 software was used for all 

processes of mangrove delineation. 

 

Analysis of mangrove structure 

Vegetation data were analyzed using importance value 

index (IVI) of species (Cintron and Novelli 1984). 

The importance value index for each species was 

calculated using this formula:  
 

IVI = Relative Density + Relative Frequency + Relative Dominance 

 

 
 

 

 
 

 
 

 
 

 

 

The diversity, richness and evenness of species in 

stations and locations were analyzed using the Shannon-

Wiener diversity index, H ′, Margalef wealth index, and 

Buzas and Gibson's evenness index. The similarity of the 

species composition and diversity indexes among all 

observed quadrats, in all stations and locations was then 

analyzed using multivariate clustering analysis (Bray-

Curtis's index) (Hammer 2017). The procedure followed 

that described by Kasim et al. (2017) using 

PAleontological STatistics software (PAST Version 3.15). 

RESULTS AND DISCUSSION 

Mangrove extent and distribution 

The map of the mangrove area and distribution based 

on the analysis of Landsat-8 OLI images between Dudepo 

and Ponelo Islands is presented in Figure 2, which shows 

the differences in distribution and mangrove area between 

the two islands. The mangrove area in Dudepo Island was 

larger (279.46 ha) than that in Ponelo Island (113.35 ha). 

The front area of both islands has relatively same situation 

of mangrove distribution in the north, directly facing the 

open area of the Sulawesi Sea. Hence, generally, the 

mangrove is located in the back area in both islands, facing 

the mainland (Kwandang and Anggrek), protected from the 

influence of waves. The mangrove distribution in Dudepo 

Island in the north is limited to the areas of small bay 

characterized by the presence of river flow influence and 

also the protection from the influence of waves.  

Although there was the same intensive land cover 

change in upland area of both islands, we observed that-in 

term of habitat loss and natural life of mangrove-the 

mangrove ecosystem in Dudepo was more protected from 

the impacts of human activities than that in Ponelo. Not 

surprisingly, then, that the mangrove area on Dudepo was 

larger (2.47 times) than that in Ponelo. 

Species composition and mangrove community 

structure 

Table 2 shows the 13 species recorded (members of 6 

genera of 4 families) which made up the true mangrove 

community in Dudepo and Ponelo Islands.  

The maximum richest taxa in genus and species levels 

were found in Rhizophoraceae. Since this family always 

has the richest taxa in most mangrove ecosystems in the 

world, as proved in the present study, this family is referred 

to as the “true mangrove family” (Duke et al. 1998). 
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Figure 2. Map of mangrove extent and distribution areas in Dudepo and Ponelo Islands, North Gorontalo District, Indonesia from the 

image of Landsat-8 OLI analyzed with mixed method of supervised classification and segmentation technique of composite band RGB 654. 

 

 

Table 2. Composition of true mangrove species recorded in Dudepo and Ponelo Islands, North Gorontalo District, Indonesia  

 

Family Genus Species 

Dudepo Ponelo Status in 

IUCN 

Redlist  
Tr Sap Seed Tr Sap Seed 

Myrsinaceae Aegiceras A. floridum Roem. & Schult *) + 
     

Nt 

Avicenniaceae Avicennia A. alba Blume *) 
   

+ 
 

+ Lc 

A. lanata Ridley **) + 
 

+ 
   

Vu 

Rhizophoraceae Bruguiera B. gymnorhiza (L.) Lam. *) + 
 

+ 
   

Lc 

B. parviflora Wight & Arn. ex Griffith *) 
   

+ 
  

Lc 

B. sexangula (Lour.) Poir. **) 
   

+ + + Lc 

Ceriops C. decandra (Griff.) Ding Hou *) + 
     

Nt 

C. tagal (Perr) C.B. Rob. *) + 
 

+ 
   

Lc 

Rhizophora R. apiculata Blume *) + 
 

+ + + + Lc 

R. mucronata Lam. *) + + + + + + Lc 

R. stylosa Griff. *) + + + + + + Lc 

Lythraceae Sonneratia S. alba Sm. *) + 
  

+ + + Lc 

S. caseolaris (L.) Engl. *) 
   

+ 
 

+ Lc 

Sum 9 2 6 8 5 7  

Note: *) = species also recorded in eastern coast, **) = species is not recorded in eastern coast, Tr=Tree, Sap=Sampling, Seed=Seedling. 

status of redlist IUCN was referred to http: //www.iucnredlist.org Vu=vulnerable, Nt= near threatened, Lc= least concern 

 

 

Comparison the species composition based on 

mangrove structure in Dudepo and Ponelo Islands, 

generally, showed that more tree species were recorded in 

Dudepo Island (9 species) than in Ponelo Island (8 species). 

The proportions of plants at different growth stages (trees-

saplings-seedings) in the two islands respectively were 

52.94%-11.76%-35.29% in Dudepo Island and 40.00%-

25.00%-35.00% in Ponelo Island. In the context of 

conservation, we recorded 3 important species in Dudepo 

and Ponelo Islands, namely Aegiceras floridum Roem. & 

Schult and Avicennia lanata Ridley in Dudepo Island and 

Bruguiera sexangula (Lour.) Poir in Ponelo Island which 

are enlisted as near-threatened and vulnerable species in 

IUCN's red list.  
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Furthermore, we noted that the current numbers of 

species in Dudepo and Ponelo Islands were less than those 

recorded previously in the eastern coast (18 species of 9 

genera of 8 families). However, we were getting a total of 

21 species so far as the species richness of true mangrove 

in North Gorontalo District, by adding the current result 

recorded in both islands with those recorded in the eastern 

coast. Relatively, this number is higher than that recently 

reported by Widyastuti et al. (2018) for mangrove in 

Segara Anakan, Central Java, Indonesia, and also reported 

by Cañizares and Seronay (2016) for the mangrove 

richness in Barangay Imelda, Dinagat Island, Philippines. 

The number of 21 species as biological wealth of true 

mangrove species in North Gorontalo is almost comparable 

with that reported by Barik and Chowdhury (2014) for 

diversity in the Sundarbans Delta, West Bengal, Eastern 

India, and also that reported by Wouthuyzen and Ahmad 

(2018) in the Lease Islands (Saparua and Nusalaut Islands), 

Maluku Province, Indonesia.  

Geographically, Maluku and Gorontalo in Sulawesi 

Island are parts of the same island group located in 

Wallacea in the center part and eastern area of the 

Indonesian archipelago. We argue, then, if this region is a 

high-diversity habitat for mangrove in Indonesia, though, 

more detailed information of this is needed to confirm it. 

Mangrove structure 

Comparison between the density of all mangrove 

plants, and diameter and basal of trees in Dudepo and 

Ponelo Island are presented in Table 3. While the mean tree 

density in Dudepo Island was higher (2133 ± 329.78 

individuals.ha-1), the mean density of seedlings was higher 

in Ponelo Island (2963 ± 443.22 individuals.ha-1). The 

lower sapling density than that of seedlings in both islands 

was an interesting record. It seems there were factors 

controlling mangrove seedling survival to the sapling stage 

in both islands which we have not understood yet. 

Therefore, we suggest that the critical step in mangrove 

maturity occurs between the seedling and sapling stages.  

Additionally, Koch (1997) proposed soil salinity, 

aeration, and resource availability may all be important 

determinants of mangrove seedling development to the 

sapling stage. By investigating abiotic factors influencing 

seedling development into sapling stage of Rhizophora 

mangle L. in South Florida, then, he concluded that low 

salinity stress, high light availability, and soil fertility were 

presumably the dominant factors controlling R. mangle 

seedling development to the sapling stage (height > 85 cm), 

and it was also hypothesized that soil anoxia was an 

important stressor in lagoonal-bay estuaries and marsh-

mangrove ecotones with minimal tidal exchange. In the 

current research, the abiotic factors we measured included 

those related to mangrove growth, nevertheless it is 

misleading to conclude that those to be the factors 

influencing the phenomenon in both islands. More detailed 

and focused research related to this phenomenon is needed.  

In spite of that confusing phenomenon, by comparing 

diameter and basal area of trees, we recorded the bigger 

mean diameter and basal area of trees in Dudepo Island 

than in Ponelo Island. The biggest diameter and basal area 

(29.26 ± 15.46 cm and 200.66 ± 3.57 m2ha-1) and also the 

highest tree density (2333 ± 91.72 individuals.ha-1) were 

recorded in transects in Hamlet of Upo in Dudepo Island 

(ST2), which had relatively lower water salinity and 

temperature than other stations (Table 1). 

Species ranks based on their importance value (IV) in 

Dudepo and Ponelo Islands are presented in Table 4. Based 

on IV, we found that Rhizophora stylosa Griff and R. 

mucronata Lam, respectively, were the dominant and 

codominant species in both islands. Importance Value 

Index (IVI) states the role of a plant species in the 

community. Theoretically, the greater the IVI of a species, 

the greater the role of the species in the community. If the 

IVIs are evenly distributed across all species measured, the 

community has high evennes index which lead to high 

diversity index. By applying certain limits for IVI, we can 

assume the diversity index from the number of species 

filtered at the limit. For communities having similar species 

richness the lower the number of species filtered at the 

limit, the lower the diversity index. Applying the limit 

value of 10% of species IVI, we got lower number of 

species in Dudepo Island (6 species with IVI range of 

11.14-114.87%) than in Ponelo Island (7 species with IVI 

range of 13.29-82.18%), which indicated the higher 

mangrove species diversity index in Ponelo Island than in 

Dudepo Island. To confirm this, then diversity and 

dominance indexes were calculated.  

  

 

Table 3. Comparison of mangrove structure among transects on Dudepo and Ponelo Islands.  

 

Island 
Code of 

Transects 

Trees  

 (ha-1) 

No. of 

Species 

Saplings. 

(ha-1)  

No. of 

Species 

Seedlings 

 (ha-1) 

No. of 

Species 

Diameter 

 (cm)* 

Basal Area  

 (m2ha-1)* 

Dudepo ST1 2167 ± 104.1 3 0 ± 0 - 1267 ± - 1 17.52 ± 4.95 56.38 ± 0.51 

ST2 2333 ± 91.72 6 0 ± 0 - 1533 ± - 4 29.26 ± 15.46 200.66 ± 3.57 

ST3 2000 ± 134.35 3 133 ± 11.6 1 1533 ± 11.6 2 14.09 ± 3.39 34.65 ± 0.27 

ST4 2033 ± 100.94 3 100 ± 9.18 2 1367 ± 9.18 3 15.9 ± 4.59 45.19 ± 0.45 

 Mean 2133 ± 329.78  58 ± 13.48  1425 ± 113.96  19.73 ± 10.65 84.22 ± 67.67 
           

Ponelo ST5 2217 ± 53.21 6 67 ± 2.8 2 3017 ± 87.22 5 19.45 ± 10.7 89.06 ± 0.98 

ST6 2200 ± 106.94 4 33 ± 2.01 1 3000 ± 82.17 4 16.91 ± 5.2 55.72 ± 0.5 

ST7 2000 ± 94.44 4 100 ± 4.59 1 2933 ± 73.92 4 16.73 ± 7.04 55.19 ± 0.68 

ST8 2033 ± 107.06 5 67 ± 2.92 2 4267 ± 126.51 5 17.22 ± 6.49 55.84 ± 0.64 

ST9 2025 ± 68.77 6 125 ± 3.9 4 1900 ± 55.07 6 14.87 ± 6.53 44.53 ± 0.44 

 Mean 2111 ± 234.28  79 ± 14.51  2963 ± 443.22  17.04 ± 1.46 60.07 ± 15.12 

Note: * diameter and basal area analyzed on trees category only. 
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Table 4. Comparison of importance value index (IVI) of species and their rank in Dudepo and Ponelo Islands. 

 

Species  
Diameter  

 (cm) 
Basal area  
 (m2ha-1) 

Density 
 (ha-1) 

Frequency IVI Rank 

Dudepo Island       
R. stylosa Griff. 15.81 ± 4.69 22.59 ± 0.11 1025 ± 3.51 1 114.87 1 
R. mucronata Lam. 16.72 ± 5.02 14.64 ± 0.13 600 ± 3.34 0.5 65.5 2 
A. lanata Ridley **) 32.55 ± 16.67 24.51 ± 1.04 233 ± 2.79 0.33 53.38 3 
S. alba Sm. 37.04 ± 14.85 13.55 ± 0.92 108 ± 2.94 0.17 27.83 4 
R. apiculata Blume 17.83 ± 3.91 1.75 ± 0.1 67 ± 1.73 0.17 11.86 5 
B. gymnorrhiza (L.) Lam. 39.73 ± 20.75 5.26 ± 1.2 33 ± 1.73 0.08 11.14 6 
C. tagal (Perr) C.B. Rob. *) 20.19 ± 3.93 1.38 ± 0.11 42 ± 2 0.08 6.93 7 
C. decandra (Griff.) Ding Hou 15.92 ± 0.64 0.33 ± 0.01 17 ± 1 0.08 4.51 8 
A. floridum Roem. & Schult *) 17.83 ± 0 0.21 ± - 8 ± - 0.08 3.97 9 
  

    
  

Ponelo Island     
R. stylosa Griff. 15.05 ± 6.18 14.43 ± 0.08 647 ± 16.08 0.68 82.18 1 
R. mucronata Lam. 16.16 ± 6.19 15.97 ± 0.1 647 ± 18.18 0.53 77.92 2 
S. alba Sm. 24.84 ± 13.74 18.65 ± 0.44 289 ± 13.29 0.42 60.71 3 
A. alba Blume 20.02 ± 6.02 7.23 ± 0.11 211 ± 16.64 0.21 30.19 4 
R. apiculata Blume 14.7 ± 4.43 2.53 ± 0.05 132 ± 15.89 0.16 16.87 5 
B. sexangula (Lour.) Poir. 15.53 ± 6.1 1.84 ± 0.08 79 ± 10.77 0.16 13.29 6 
B. parviflora Wight & Arn. ex Griffith 17.69 ± 5.5 1.84 ± 0.09 68 ± 10.11 0.16 12.8 7 
S. caseolaris (L.) Engl. 20.79 ± 5.06 1.32 ± 0.1 37 ± 12.89 0.05 6.04 8 

Note: *) enlisted as near-threatened (NT) species, while **) was more critical with vulnerable status (Vu) globally in IUCN’s red list  
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Figure 3. Comparison of Shannon-Wiener index, Margalef species richness idex, and evenness of tree category among transects in 

Dudepo and Ponelo Island 

 

 

 

The indexes of species diversity, species richness and 

evenness of mangrove trees in all stations 

The Shannon Index (H), the Margalef's species richness 

index, and the Buzas and Gibson evenness index for the 

tree category in all transects are shown in Figure 3.  

Shannon-Wiener diversity index of mangrove trees in 

Dudepo Island ranged from 0.34 (ST3) to 1.46 (ST2) while 

in Ponelo Island was from 1.22 (ST6)-1.70 (ST9). This 

result confirmed the view above related to comparison of 

mangrove diversity index based on IVI of species in both 

islands. Further analysis then showed that the diversity 

index in Ponelo Island which was higher than the highest 

index in Dudepo Island (1.46) was found in transects in 

ST8 (1.50), ST5 (1.52) and ST9 (1.72). Although Ponelo 

Island had higher diversity index than Ponelo Island, since 

the Shannon diversity on both islands was less than 2, 

collectively, it was categorized into the low mangrove 

diversity. 

When comparing the relationship between quadrat 

number with the indexes of diversity of Shannon, species 

richness, and species evenness in all transects employed, 

we didn't find in both Island the pattern which showed the 

increasing values of those indexes with the increasing 

sampling area as argued by Ismaini et al. (2015) for plant 

diversity they observed in upland regions (Dempo 

Mountain, South Sumatra).  
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Figure 4. Dendrogram of similarity among transects in Dudepo 

Island (ST1, ST2, ST3, and ST4) and Ponelo Island (ST5, ST6, 

ST7, ST8, and ST9). 

 

 

 

 

Multivariate clustering of mangrove  

The Bray-Curtis similarity index was used to cluster the 

transects of mangroves in Dudepo and Ponelo Island. The 

mangrove variables compared were the indexes of Shannon 

diversity, the species richness, the Margalef evenness, 

number of species and quadrats in each transect. The 

similarity dendrogram among transects in both islands is 

shown in Figure 4. In this figure, it was known that both 

islands had similarity of 0.75. Both islands were similar on 

the lower value, about 0.72. Furthermore, the high 

dissimilarity of mangrove in Dudepo Island from Ponelo 

Island were found in ST1, ST3 and ST4. Transects in 

station of hamlet Upo (ST2) in Dudepo Island, in another 

side, was more similar to those in Dudepo Island with a 

similarity value of about 0.78.  

With these results, then we concluded that while the 

mangrove in Dudepo Island was important by the 

occurrence of important species of IUCN's red list for 

conservation and also by the bigger diameter of trees, the 

true mangrove in Ponelo Island was more important by the 

higher diversity index and better regeneration. 
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