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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, 2019, publishing costs waiver is granted 

to authors of graduate students from Least Developed Countries, who first 

publish the manuscript in this journal. 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 
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BHT hereinafter. Metric measurement use IS denomination, usage other 

system should follow the value of equivalent with the denomination of IS first 
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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. 
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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 
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Abstract. Darsono, Riwidiharso E, Santoso S, Sudiana E, Yani E, Nasution EK, Aprilliana H, Chasanah T. 2020. Insect diversity in 
various distances to forest edge in small nature reserve: A case study of Bantarbolang Nature Reserve, Central Java, Indonesia. 

Biodiversitas 21: 4821-4828. A nature reserve is a conservation area with the objective of conserving the biodiversity of the flora and fauna 
within its boundaries. However, many nature reserves are fragmented into small extent and isolated from natural habitat, causing the so-
called edge effect. This research aimed to investigate insect diversity across various distances to forest edge in small and isolated protected 
areas. Research was conducted in the Bantarbolang Nature Reserve, Pemalang District, Central Java, Indonesia. A survey was conducted to 
determine the diversity of insects, especially those from the Diptera (flies), Lepidoptera (butterfly), and Hymenoptera (bees and wasp) 
orders. The environmental parameters recorded were temperature, humidity, and flowering plant diversity and abundance. Line transects 
were laid at a length of 100 m, parallel to the forest edge at three different distance ranges from the edge: 0-50 m, 50-100 m, and 100-150 m. 
Species diversity was measured using the Shannon-Wiener index, evenness index, and Sorensen similarity index. Over the 4-month study 

period, 1713 individual insects from 63 species and from the following three orders were found: Lepidoptera (Rhopalocera; 33 species, 5 
families, 932 individuals); Hymenoptera (20 species, 423 individuals) and Diptera (10 species, 7 families, 376 individuals). The highest 
diversity was found at the edge of the forest and the lowest at the distance of 100-150 m from the forest edge. While the study area can 
support a diversity of insects, especially pollinating insects, but it is unable to support the conservation of light-sensitive butterflies. The 
results of this study suggest that small nature reserve can support a diversity of pollinating insects, especially from the Diptera, Lepidoptera, 
and Hymenoptera. However, it has limited conservation potential because of the significant impact of forest edges on species composition, 
especially on specialist butterfly species with habitat in forest interior.  

Keywords: Diptera, forest edge, Hymenoptera, Lepidoptera, line transect, polyculture agriculture 

INTRODUCTION 

Based on the Act of the Republic of Indonesia No. 5 of 

1990 concerning the conservation of biological natural 

resources and their ecosystems, a nature reserve is a 

protected ecosystem in its natural state containing unique 

plants and animals. The IUCN classification system states 

nature reserves as strictly protected areas to support the 

preservation of its species’ populations and allow 

ecological processes to occur with as few obstacles as 

possible. The function of a nature reserve is to preserve 

biodiversity and life-supporting systems; therefore, 
conservation is the primary management objective.  

However, while many nature reserves throughout the 

world have been set aside for the protection of particular 

species (Vina and Liu 2017), they are currently threatened 

by pressures from surrounding communities (Francoso et 

al. 2015). This condition also happens in Indonesia in 

which many protected nature reserves in the country have 

experienced many challenges, mainly due to limited 

resources for management and extensive utilization of 

resources by surrounding communities, leading to changes 

in land use and vegetation condition. Eventually, these 

changes in land use and type of land cover bordering the 

nature reserve lead to the fragmentation and isolation of 

existing forest plots. These forests are characterized by 

their small area, isolation from other forests, and high 

edge/core area ratio (Xu et al. 2017).  

Forest edges are defined as the transition zone between 

open habitats and forests. There can be significant 

variability in their three-dimensional structure, such as 

width, shape, and tree stem density (Esseen et al. 2016). 

The quantity and quality of available habitats in the edges 

depend in part on forest structure (Dodonov et al. 2013). 
Edge size is an important factor in evaluating the 

environmental impacts within a forest fragment. Data from 

the relevant literature indicate that edges can range from 50 

to 500 m, and that edge effects typically extend 150 m into 

a fragment (Roberts et al. 2017). 

The impact of forest edges puts pressure on the role and 

function of nature reserves. According to Astiani et al. 

(2018), forest fragmentation due to changes in land use and 

vegetation cover causes temporary or permanent damage, 

and produces forest edges that affect the population and 

structure of vegetation as well as the composition of 
associated species. Increasing edge effects increases 
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disturbed habitat types compared with stable habitats (De 

Fries et al. 2007). Forest edges cause physical and 

environmental changes that are different from those within 

the forest (Van Halder et al. 2011), as well as edaphic 

factors that result in changes in the structure and 

composition of supporting species (Bunyan et al. 2012; 

Deb et al. 2015; Welti et al. 2017). Negative impacts from 

edge effects include prevention of migration, decline in 

effective population sizes, loss of genetic variability, and 

invasion of exotic species (Sundarapandian and Karoor 
2013; Bossart and Antwi 2016). Forest edges can be seen 

by altered plant species richness and community 

composition (Eldegard et al. 2015). Since the tree layer and 

its species composition have been shown to influence herb 

layer composition, changes in tree species composition or 

richness may weaken or strengthen edge effects in forest 

ecosystems (Erdos et al. 2019).  

The changes in vegetation composition and richness in 

forest edge affect other biotic elements, including insects. 

Insects play an essential ecological role in forest 

ecosystems by ensuring the delivery of various ecosystem 
services, such as plant pollination (Adelusi et al. 2018). 

According to Perry et al. (2016) and Buchori et al. (2018), 

insects are ideal indicators of biodiversity since they are 

closely related to the environment and vegetation cover and 

are sensitive to habitat disturbances. The variety of 

flowering plants at forest edges is related to the diversity of 

pollinating insects, especially from the Hymenoptera 

(Apoidea) (Widhiono et al. 2017), and plays a vital role as 

a food resource for wild pollinating bees (Widhiono et al. 

2017). According to Filgueiras et al. (2016), Pe′er et al. 

(2011), Widhiono (2015), Orlandin et al. (2019), and 
Koneri et al. (2020), the diversity and abundance of 

butterfly populations are related to the diversity and 

abundance of flowering plants. In addition, forest edges 

also influence the diversity of wild bees (Rands and 

Whitney 2011; Roberts et al. 2017).  

Research has been conducted on the diversity of 

butterflies and other pollinator insects in relation to habitat 

quality. Subahar et al. (2010) examined the diversity of 

butterflies in Boscha Bandung. Widhiono (2015) evaluated 

the diversity of butterflies on Mount Slamet, Central Java. 

Harmonis and Saud (2017) conducted analyses in Central 

Kalimantan and Koneri et al. (2019) in the Talauds Islands 
of North Sulawesi. In general, the results showed that 

butterfly diversity is higher in habitats with moderate 

disturbance than in stable habitats. The relationship 

between the diversity of pollinating wild bees and habitat 

quality was also evaluated by Widhiono et al. (2017) on 

Mount Slamet, Central Java. Rands and Whitney (2011), 

Bayle et al. (2013), Widhiono et al. (2017), and Roberts et 

al. (2017) assessed the impact of forest edges on the 

diversity of pollinating wild bees and showed that forest 

edges significantly affect their diversity.  

Various studies on insect diversity in conservation areas 
have been carried out such as Kyerematen et al. (2014) at 

Kogyae Strict Nature Reserve in Ghana (386 km2), Adelusi 

et al. (2018) in Makurdi, Benue State, Nigeria (34.5 km2), 

Chung et al. (2019) in Sg. The Rawog Conservation Area 

in Segaliud Lokan Forest Reserve, Sabah, Malaysia (57474 

ha). The results of the study showed that insect diversity is 

higher in the conservation areas compared to the non-

conservation areas. Other studies specializing in butterfly 

diversity, such as those conducted by Basavarajappa et al. 

(2018) in Karnataka, India (643.99 km2), Orimaye et al. 

(2016) in Ise Forest Reserve, Ise Ekiti, Ekiti State, Nigeria, 

and Harisha et al. (2019) at Shettihalli Wildlife Sanctuary, 

Shivamogga District, Karnataka, India (777 km2), show 

that butterfly diversity is very high in conservation areas 
compared to non-conservation areas. While those studies 

were conducted on large nature reserves (more than a 

thousand hectare), limited analyses were focused on small 

reserves (less than a hundred hectare). As such, it is 

essential to do similar analysis but in the context of small 

nature reserve.
 

The Bantarbolang Nature Reserve is one of several 

nature reserves in Central Java, Indonesia, located in 

Kebon Gede village, Bantarbolang Sub-district, Pemalang 

District. It has an area of 24.7 ha, and its primary purpose 

is for the conservation of teak tree (Tectona grandis). 
When the reserve was initially established, it was in the 

middle of teak forest, but it is now directly adjacent to 

residential areas, rice fields, roads, and agricultural fields. 

As such, this nature reserve provides an excellent case 

study to investigate the impacts of habitat fragmentation 

and isolation on insect diversity in small and isolated 

protected areas. The results of this study can fill the gap on 

the knowledge of the factors that influence the diversity in 

fragmented habitats and the effects on native populations 

so that it can help to establish the appropriate strategies and 

control mechanisms for the management of these areas. 

MATERIALS AND METHODS  

Study area and period 

Research was conducted at Bantarbolang Nature 

Reserve (7o11′53′′.8 S and 109o39′56′′.33 E) in Pemalang 

District, Central Java, Indonesia from April to August 

2019. The reserve has an area of 25.6 ha with a length of 

707.73 m and a width of 361.9 m. Bantarbolang nature 

reserve has borders with the newly logged (2017) teak 

forest in the north and east, in the west bordering 

residential zones and rice fields, and the southern part 

bordering on dryland agricultural areas (Figure 1). 

Sampling method 
Sampling was conducted on the north, south, east, and 

west sides of the forest. On each side of the forest, three 

plots were set at distance ranges of 0-50 m, 50-100 m, and 

100-150 m (Figure 1). For each field, ten transect lines 

were made with length of 100 m and width of 5 m starting 

from the edge of the forest into the forest interior. In total, 

there were 30 transect lines. The diversity and abundance 

of flowering plants were recorded in a 5 × 5 m quadrat, 

with total of ten quadrats in each plot and laid randomly 

from edge forest into the forest interior. 
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Figure 1. Study site at Bantarbolang Nature Reserve in Pemalang, Central Java, Indonesia 
 

 
 

Environmental parameters, such as air temperature, 

humidity, light intensity, and flowering plant diversity, 

were measured at each distance from the forest edge (0 m, 50 
m, 100 m, and 150 m). Air temperature, humidity, and light 

intensity were measured three times per day, namely in the 

morning (8.00 am), noon (12.00 pm), and afternoon (3.00 pm). 

Collection of Lepidoptera (butterfly)  

Field survey of butterflies was conducted using the 

modified Pollard Walk method using kite netting at the 

three distinct distance ranges from the forest edge. 

Butterflies were captured on sunny days at a constant speed 

on each transect from 8 a.m. to 12 a.m. local time for 4 

consecutive days. This process was repeated at 2-weeks 

intervals, maintaining the same spatial scale in each 

sampling site. For butterfly identification, the book by 
Schulze (2009) was used. Collected specimens are now 

housed at the Entomology Laboratory at Jenderal 

Soedirman University, Purwokerto, Banyumas, Central 

Java, Indonesia. 

Collection of Hymenoptera (bees and wasp)  

Hymenoptera (wild bees and wasps) were recorded in 

the morning between 6:00 a.m. and 12:00 p.m. in a 

standardized manner along the transects. Sampling was 

conducted twice a month (with a total sampling of six times 

per transect) by using sweep-netting in the herbaceous 

layers. Where possible, all observed bees were captured. 
For identification, the book by Mead (2013) was used. 

Collected specimens are now housed at the Entomology 

Laboratory, Jenderal Soedirman University, Purwokerto, 

Banyumas, Central Java, Indonesia. 

Collection Diptera (flies)  

 Flies were sampled in the morning between 6:00 a.m. 

and 12:00 p.m. in a standardized manner along the 

transects. Sampling was conducted twice a month (with a 

total sampling of six times per transect) by sweeping-

netting in the herbaceous layers. Where possible, all 

observed flies were captured. For identification, the book 

by Sarwar (2020) was used. Collected specimens are now 

housed at the Entomology Laboratory, Jenderal Soedirman 

University, Purwokerto, Indonesia. 

Collection of wild plants  

Following each insect survey, wild plant species and 
densities in each subplot were recorded. Samples of the 

wild plants were stored for identification in the Plant 

Taxonomy Laboratory, Faculty of Biology, Jenderal 

Soedirman University, Purwokerto, Banyumas, Central 

Java, Indonesia. Wild plant species were identified with the 

help of a plant taxonomy expert.  

Data analysis 

The Shannon-Wiener diversity index was used to 

estimate the diversity of butterfly, bees, and wasp, and flies 

in each habitat. This index was calculated using the 

equation:  
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Where; pi is the proportion of individuals found in the 

ith species, and 'ln' denotes the natural logarithm. Evenness 
(E) was calculated using the equation: 

 

 
 

Species dominance across habitats was estimated using 

Simpson’s dominance index to determine the proportion of 

more common species in a community or area using the 

following formula: 

 

 
 

Comparisons of insect species composition among the 

various distance range from the forest edge were estimated 

using single linkage cluster analysis based on Bray-Curtis 

similarity. Biodiversity Pro version 2 (McAleece et al. 

1997) was used for data analysis. Statistical analysis 

(ANOVA) was done to compare the difference between 
distances from forest edge using SPSS 23.0 software.  

RESULTS AND DISCUSSION 

The results revealed 1713 individual insects from 63 

species within three orders: Lepidoptera (Rhopalocera; 33 

species, 5 families, 932 individuals), Hymenoptera (20 

species, 423 individuals), and Diptera (10 species, 7 

families, 376 individuals). The greatest number of species 

and individuals were found at a distance of 0-50 m from 

the edge of the forest (55 species, 597 individuals), 

followed by 50-100 m (53 species, 409 individuals) and 

100-150 m (36 species, 595 individuals) (Table 1). 
The results indicated that the difference in insect 

diversity at various distances from the forest edge is caused 

by differences in the number and species of flowering 

plants. Measurements of environmental parameters showed 

that there were significant differences in the number of 

flowering plants according to the distance from the edge of 

the forest, especially between 0-50 m or 50-100 m and 100-

150 m (F 12,72 p <0.0178). Some or all of the insect species 

found were related to flowering plants. This is consistent 

with the conclusion of Filgueiras et al. (2016) that plant 

diversity is related to insect diversity, especially at a local 

scale, and reinforced by the findings of Kemp and Ellis 
(2017) and Welti et al. (2017) that the diversity of 

herbivore insect spread is limited by the diversity of 

flowering plants. According to Widhiono et al. (2017), the 

number of flowering plants greatly influences the diversity 

of pollinating insects because it is the main source of food 

for wild bees. Subahar (2010), Widhiono (2015), and 

Koneri et al. (2019) found a higher diversity of butterfly 

species in open land because of the greater diversity of 

flowering plants. However, in terms of conservation values, 

especially for insects with a high conservation value - 

namely rare insect species (or open-endemics) - open areas 

are not very supportive of butterfly diversity (Widhiono, 

2015). 
Based on the diversity index, the highest diversity was 

observed at 0-50 m from the forest edge and the lowest was 

at 100-150 m (Table 2). However, the highest dominance 

index was observed at 100-150 m from the edge of the 

forest, indicating that more dominant insect species were 

found in interior forest habitats. 

Cluster analysis based on the Bray-Curtis single linkage 

similarity value showed the percent similarity between 

species composition across three distance from forest edge. 

Distance of 0-50 m showed linkage of 49.59% with 50-100 

m, and represents the lowest similarity with 100-150 m. 
Distance of 50-100 m was linked at 53.30% similarity to 

the distance 100-150 m (Figure 2) . This result indicates 

that distance from forest edges resulting different diversity 

of insects.
 

Species diversity within an order changes with the 

distance from the forest edge, and this was reflected in the 

order Lepidoptera (Rhopalocera) (butterflies) (Figure 3). At 

the distance of 0-50 m from the forest edge, species 

composition was dominated by flower visitors, namely 

within the families of Pieridae and Nymphalidae, whereas 

at the distance of 100-150 m, species composition was 
dominated by species within the families of Satyridae and 

Amathusidae. This is likely because both families tend to 

prefer habitats that are protected from sunlight (Vu et al. 

2015). Species in the Satyridae and Amathusidae, including 

the Morphinae and Satyrinae, exclusively feed on 

monocotyledonous plants, which are restricted to lower 

forest layers in Southeast Asian rainforests (Harsh et al. 

2015). Vu et al. (2015) found that fruit-feeding Satyrinae 

and Morphinae, with relatively uniform phenotypes that 

feed on a comparatively small set of larval food plants, are 

restricted mostly to lower vegetation layers, and many are 

sensitive to changes in humidity. We also found that four 
species of satyrid were restricted to forest habitats, 

including Ragadia makuta, Ypthima nigricans, Mycalesis 

moori, Melanitis leda, and one species from Amathusidae 

(Faunis canens canens). The former group primarily feeds 

on a small set of larval food plants, such as R. makuta, 

which depend only on Selaginella, occur only in closed 

forests, and are highly sensitive to humidity (Vu et al. 

2015). The latter group depends exclusively on grasses as 

food plants, which tend to be abundant in all habitats, 

especially open areas. 

 

 

 

 

 

 



DARSONO et al. – Small nature reserves and insect diversity 

 

4825 

Table 1. Species composition and abundance of insects at various ranges of distance from the forest edge 
 

Order Family Species 0 - 50 m 50 - 100 m 100 - 150 m 

Hymenoptera Vespidae Delta campaniforme
 1 9 12 

  
Ropalidia romandi  12 8 13 

  
Ropalidia fasciata  7 9 14 

 
 Ropalidia stigma 9 7 14 

  

Polistes aurifer  6 8 10 

  
Polistes dorsalis  3 3 4 

  
Vespa tropica  2 4 6 

 Scoliidae Vespula sp. 3 4 5 

 
 

Campsomeris plumipes  15 5 2 

 
Apidae Apis cerana  10 23 31 

  
Tetragonula laeviceps  13 23 44 

  
Xylocopa confusa  10 0 10 

 
 Xylocopa latipes  6 0 6 

  

Amegilla zonata  3 9 0 

  
Ceratina negrolateralis 6 10 9 

  
Ceratina cognata  2 2 0 

 
Halictidae Nomia strigata  4 8 2 

 
 Nomia melanderi 0 4 5 

 
  Nomia thorarica  3 5 0 

 
 Augochlora pura  7 6 2 

Diptera Syrpidae Episyrphus balteatus  14 10 30 

 

 Syrphus rostata  9 4 13 

 
Sarcophagidae Sarcophaga carnaria  35 8 43 

 Calliphoridae Lucilia sp.  14 8 22 

 
Dolichopodidae Psilopus bituberculatus 8 0 8 

 
Lonchaeidae Lonchaea sp. 4 4 8 

 
Empididae
 Empis livida  1 0 1 

 
Muscidae Musca sp.  17 18 0 

Lepidoptera Papilionidae Graphomya maculata  3 0 3 

  

Phaonia rufiventris  0 24 24 

  
Papilio polytes javanus  8 4 3 

 
 Losaria coon  8 4 6 

  
Atrophaneura priapus  4 3 8 

  
Graphium sarpedon  20 7 28 

  
Graphium agamemnon  12 5 0 

 
Pieridae Gandaca harina  49 2 0 

  
Eurema andersoni  29 2 0 

 

 

Eurema blanda  18 0 0 

  
Eurema hecabe  15 0 0 

  
Catopsiliia pyrante  17 0 0 

 
 Catopsillia pomona  17 0 0 

  
Leptosia nina  21 8 0 

  
Delias pasithoe  10 1 0 

  
Prioneris autothisbe  8 0 0 

 
Satyridae Ypthima nigricans  0 17 45 

  
Mycalesis moori  0 10 36 

  

Ragadia makuta  0 20 52 

 
Amathusidae Melanitis leda  0 16 49 

 
 Faunis canens canens  0 7 23 

  
Elymnias hypermnestra  0 4 4 

 
Nymphalidae Junonia hedonia  10 9 0 

  
Junonia atlites  14 5 0 

  
Junonia almana  11 7 0 

  
Junonia ipthima  9 3 0 

  

Hypolimnas bolina 
 13 6 0 

 
 Hipolymnas misippus
 10 2 0 

  
Euploea climena  7 8 0 

  
Euploea tulliolus  8 5 0 

  
Euploea mulciber  9 5 0 

  
Neptis hylas  9 9 0 

  
Neptis nisaea  10 4 0 

  
Tanaecia trigerta  12 7 0 

 

  Euthalia monina  12 6 0 
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Table 2. Diversity parameters of insects at three different 

distances from the forest edge 
 

Parameter 0 - 50 m 50 - 100 m 100 - 150 m 

Number of species 55 53 36 
Number of individuals 597 409 595 
Dominance_D 0.02877 0.02838 0.05088 

Shannon_H 3.767 3.756 3.197 
Evenness_E 0.7867 0.8072 0.6792 

 
 
 

 

 

 
 

Figure 2. Similarities among the distance range from the forest 
edge
 
 

 
 

 
 

Figure 3. Species richness and abundance of three insect orders at various distances from the forest edge 
 

 

 

The distribution pattern of species richness across the 

three distance ranges from the forest edge within the 

Diptera order differed with that of the Lepidoptera. The 
composition of species in the Diptera did not show any 

significant difference (F=12,72 p= 0,972) across distances. This 

is probably due to the feeding behavior and type of food 

source needed, such as the Sarcophaga carnaria 

(Sarcophaga) which is a carcass feeder (Dao et al. 2017) 

and Episyrphus balteatus (Syrpidae) which is 

aphidopagous, or aphid eating; thus, its abundance depends 

on the presence of aphids in plants (Odermatt et al. 2017). 

The species richness of the Hymenoptera order differed 

significantly (F =12,72 p = 0,0495) across the distance ranges 

from the edge of the forest. The number of individuals was 
higher at the distance of 100-150 m from the edge of the 

forest, indicating that members of the Hymenoptera order 

tend to prefer forest habitats. Except for pollinator species, 

this result corroborates the findings of Schuepp et al. 

(2012) that wasp species richness is directly related to tree 

frequency. Bee pollinating species are more commonly 

found in habitats that have a greater diversity of flowering 

plants (Schuepp et al. 2012; Andrieu et al. 2018), but the 

habitat surrounding this nature reserve is agricultural. The 

results of this study are in line with the findings of Rubene 

et al. (2014), Ferreira et al. (2015) and Withaningsih et al. 

(2018), who found that the diversity of wild bee pollinators 

in isolated habitats is influenced not only by the condition 

of the forest where they are found, but also by the 

surrounding habitat. 
The results of this study suggest that small nature 

reserves, in general, can support a diversity of pollinating 

insects, especially from the Diptera, Lepidoptera, and 

Hymenoptera. However, small reserves have limited 

conservation potential because of the significant impact of 

forest edges on species composition, especially that of 

butterfly species in forest habitats. We conclude that the 

Bantarbolang Nature Reserve can support a diversity of 

insects, especially pollinating insects, but is unable to 

support the conservation of light-sensitive butterflies.  

ACKNOWLEDGEMENTS 

We are grateful to the Dean of Faculty of the Biology 

Department Universitas Jenderal Soedirman for the 

supports in securing funding for this research and to all the 

students who assisted in collecting field data. This research 

was supported by Universitas Jenderal Soedirman, 

Purwokerto, Central Java, in Indonesia. The authors declare 

no conflicts of interest.  

150 m 

100 m 

50 m 



DARSONO et al. – Small nature reserves and insect diversity 

 

4827 

REFERENCES 

Adelusi SM, Ada TR, Omudu EA. 2018. Diversity and abundance of 

insect species in Makurdi, Benue State, Nigeria. Int J New Technol 

Res 4 (6): 52-57. 

Andrieu E, Cabanettes A, Alignier A, Van-Halder I, Archaux F, Barbaro 

L, Bouget C, Bailey S, Alard D, Corcket E, Deconchat M, Vigan A, 

Villemey A, Ouin A. 2018. Edge contrast does not modulate edge 

effect on plants and pollinators. Basic Appl Ecol 27: 83-95. DOI: 

10.1016/j.baae.2017.11.003 

Astiani D, Curran LM, Mujiman, Ratnasari D, Salim P, Lisnawaty N. 

2018. Edge effects on biomass, growth, and tree diversity of a 

degraded peatland in West Kalimantan, Indonesia. Biodivesitas 19 

(1): 272-278. DOI: 10.13057/biodiv/d190137 

Basavarajappa S, Krishna GV, Santhosh S. 2018. Butterfly species 

composition and diversity in a protected area of Karnataka, India. Int 

J Biodivers Conserv 10 (10): 432-443. 

Bossart JL, Antwi JB. 2016. Limited erosion of genetic and species 

diversity from small forest patches: Sacred forest groves in an 

Afrotropical biodiversity hotspot have high conservation value for 

butterflies. Biol Conserv 198: 122-134. DOI: 

10.1016/j.biocon.2016.03.029 

Buchori D, Rizali A, Rahayu GA, Mandsur I. 2018. Insect diversity in 

post-mining areas: Investigating their potential role as bioindicator of 

reclamation success. Biodiversitas 19 (5): 1996-1702. DOI: 

10.13057/biodiv/d190515 

Bunyan M, Jose S, Fletcher R. 2012. Edge effects in small forest 

fragments: Why more is better?. Am J Plant Sci 3: 869-878. DOI: 

10.4236/ajps.2012.37104 

Chung AYC, Japir R, Dg. Fazrinah AD, John LY, Bakhtiar E, Rahman H. 

2019. Insect diversity of Sg. Rawog Conservation Area in Segaliud 

Lokan Forest Reserve, Sabah. Paper presented at the Seminar on Sg. 

Rawog Conservation Area Scientific Expedition, Le Meridien, 

Kinabalu, 21 February 2019. 

Dao H, Abauoa LRN, Kofft AF, Yovo YCE, 2017. Biological parameters 

of Sarcophaga carnaria L (Diptera, Sarcophagidae) necrophagous fly 

breeding at the National Floristic Center, Abidjan, Ivory Coast. 

IJRDO-J Biol Sci 3 (1): 1-16 

De Fries R, Hansen A, Turner BL, Reid R, Liu J. 2007. Land use change 

around protected areas: management to balance human needs and 

ecological function. Ecol Appl 17 (4): 1031-1038. 

Deb JB, Anindita RB, Wahedunnabi MD. 2015. Structure and 

composition of understory treelets and overstory trees in a protected 

area of Bangladesh. For Sci Technol 11 (2): 76-85.  

Dodonov P, Harper KA, Silva-Matos DM. 2013. The role of edge contrast 

and forest structure in edge influence: Vegetation and microclimate at 

edges in the Brazilian cerrado. Plant Ecol 214 (11): 1-15. DOI: 

10.1007/s11258-013-0256-0 

Eldegard K, Totland O, Moe SR. 2015. Edge effects on plant communities 

along power line Clearings. J Appl Ecol 52: 871-880. DOI: 

10.1111/1365-2664.12460 

Erdos L, Krstonosic D, Kiss PJ, Batori Z, Tolgyesi C, Skvorc Z. 2019. 

Plant composition and diversity at edges in a semi-natural forest-

grassland mosaic. Plant Ecol 2019 (220): 279-292. DOI: 

10.1007/s11258-019-00913-4 

Esseen PA, Ringvall AH, Harper KA, Christensen P, Svensson J. 2016. 

Factors driving structure of natural and anthropogenic forest edges 

from temperate to boreal ecosystems. J Veg Sci. DOI: 

10.1111/jvs.12387. 

Ferreira S, Sithole H, Daemane M, Bezuidenhout H. 2013. Efficient 

evaluation of biodiversity concerns in protected areas. Int J Biodivers 

2013: 298968. DOI: 10.1155/2013/298968  

Filgueiras BK, Freitas AVL, Douglas HA, Iannuzzi, AL. 2016. Fruit-

feeding butterflies in edge-dominated habitats: Community structure, 

species persistence and cascade effect. J Insect Conserv 20 (2): 539-

548. DOI: 10.1007/s10841-016-9888-4 

Francoso RD, Brandão R, Nogueira CC, Ricardo YBS, Machado B, Colli 

GR. 2015. Habitat loss and the effectiveness of protected areas in the 

Cerrado Biodiversity Hotspot. Natureza and Conservacao 13 (1): 35-

40. DOI: 10.1016/j.ncon.2015.04.001 

Harisha MN, Harisha P, Hosei B, Kumara V. 2019. Diversity of 

butterflies of the Shettihalli Wildlife Sanctuary, Shivamogga District, 

Karnataka, India. J Threatened Taxa 11 (10): 349-357. 

Harsh S, Jena J, Sharma T, Sarkar PK. 2015. Diversity of butterflies and 

their habitat association in four different habitat types in Kanha-pench 

corridor, Madhya Pradesh, India. Int J Adv Res 3 (1): 779-785. 

Kemp JE, Ellis AG. 2017. Significant local-scale plant-insect species 

richness relationship independent of abiotic effects in the temperate 

cape floristic region biodiversity hotspot. PLoS ONE 12 (1): 

e0168033. DOI: 10.1371/journal.pone.0168033 

Koneri R, Nangoy MJ, Siahaan P. 2019.The abundance and diversity of 

butterflies (Lepidoptera: Rhopalocera) in Talaud Islands, North 

Sulawesi, Indonesia. Biodiversitas 20 (11) 3275-3283. DOI: 

10.13057/biodiv/d201121 

Koneri R, Nangoy MJ. 2020. Butterfly community structure and diversity 

in Sangihe islands, North Sulawesi, Indonesia. Appl Ecol Environ 

Res 17 (2): 2501-2517. DOI: 10.15666/aeer/1702_25012517 

Kyerematen R, Owusu EH, Acquah-Lamptey D, Anderson RS, Ntiamoa-

Baidu Y. 2014. Species composition and diversity of insects of the 

Kogyae Strict Nature Reserve in Ghana. Open J Ecol 2014 (4): 1061-

1079. 

McAleece N, Lambshead PJD, Paterson GLJ. 1997. Biodiversity Pro. The 

Natural History Museum, London. 

Mead D. 2013. A guide to some bees and wasps of Indonesia. 

SulangLexTopics011-v1. http://sulang.org 

Odermatt J, Frommen JG, Myles H, Menz M. 2017. Consistent 

behavioural differences between migratory and resident hoverflies. 

Anim Behav 127: 187-195. DOI: 10.1016/j.anbehav.2017.03.015 

Orimaye JO, Ojo VA, Ogunyemi OO, Agbelusi TO, Okosodo EF. 2016. 

Butterfly species diversity in protected and unprotected habitat of Ise 

Forest Reserve, Ise Ekiti. Ekiti State Adv Ecol 2016: 7801930. DOI: 

10.1155/2016/7801930 

Orlandin E, Piovesan M, D’Agostini FM, Carneiro E. 2019. Use of 

microhabitats affects butterfly assemblages in a rural landscape. Pap 

Avulsos Zool 59: e20195949. DOI: 10.11606/1807-0205/2019.59.49 

Pe′er G, Maanen CV, Turbe A, Matsino YG, Kark S. 2011. Butterfly 

diversity at the ecotone between agricultural and semi-natural habitats 

across a climatic gradient. Divers Distrib 17 (6): 1186-1197. DOI: 

10.1111/j.1472-4642.2011.00795.x 

Perry J, Lojka B, Ruiz Q, Van Dame P, Houska J, Cusimamani EF. 2016. 

How natural forest conversion affects insect biodiversity in the 

Peruvian Amazon: Can agroforestry help?. For 7 (4): 82. DOI: 10-

3390/f7040082 

Rands SA, Whitney HM. 2011. Field margins, foraging distances and 

their impacts on nesting pollinator success. PLoS ONE 6 (10): 

e25971. DOI: 10.1371/ journal. pone.0025971 

Roberts HP, King DI, Milam J. 2017. Factors affecting bee communities 

in forest openings and adjacent mature forest. For Ecol Manag 394: 

111-121. DOI: 10.1016/j.foreco.2017.03.027 

Rubene D, Ove Wikars L, Ranius T. 2014. Importance of high quality 

early-successional habitats in managed forest landscapes to rare beetle 

species. Biodivers Conserv 23: 449-466 

Sarwar M. 2020. Typical flies: Natural history, lifestyle and diversity of 

Diptera. DOI: http://dx.doi.org/10.5772/intechopen.91391 

Schuepp C, Rittiner S, Entling MH. 2012. High bee and wasp diversity in 

a heterogeneous tropical farming system compared to protected 

forest. PLoS One 7 (12): e52109. DOI: 

10.1371/journal.pone.0052109 

Schulze CH. 2009. Identification guide for butterflies of West Java: 

Families Papilionidae, Pieridae and Nymphalidae. Chapman Hall, 

London. 

Subahar TSS, Yuliana A. 2010. Butterfly diversity as a data base for the 

development plan of butterfly garden at Bosscha Observatory, 

Lembang, West Java. Biodiversitas 11 (1): 24-28. DOI: 

10.13057/biodiv/d110106 

Sundarapandian S, Karoor PJ. 2013. Edge effects on plant diversity in 

tropical forest ecosystems at Periyar Wildlife sanctuary in the 

Western Ghats of India. J For Res 24 (3): 403-418  

Van Halder I, Barbaro L, Jactel H. 2011. Conserving butterflies in 

fragmented plantation forests: Are edge and interior habitats equally 

important. J Insect Conserv 13: 591-601 

Vina A, Liu J 2017. Hidden roles of protected areas in the conservation of 

biodiversity and ecosystem services. Ecosphere 8 (6): e01864. DOI: 

10.1002/ecs2.1864 

Vu VL, Bonebrake TC, Vu MQ, Nguyen NT. 2015. Butterfly diversity 

and habitat variation in a disturbed forest in northern Vietnam. Pan 

Pac Entomol 91 (1): 29-38. 

http://dx.doi.org/10.4236/ajps.2012.37104
http://dx.doi.org/10.4236/ajps.2012.37104
https://doi.org/10.1007/s11258-019-00913-4
https://doi.org/10.1007/s11258-019-00913-4
http://dx.doi.org/10.1155/2016/7801930
http://dx.doi.org/10.1155/2016/7801930
http://dx.doi.org/10.5772/intechopen.91391


 BIODIVERSITAS  21 (10): 4821-4828, October 2020 

 

4828 

Welti E, Helzer C, Joern A. 2017. Impacts of plant diversity on arthropod 

communities and plant-herbivore network architecture. Ecosphere 8 

(10): e01983. DOI: 10.1002/ecs2.1983 

Widhiono I, Sudiana E, Trisucianto E. 2017 Insect pollinator diversity 

along a habitat quality gradient on Mount Slamet, Central Java, 

Indonesia. Biodiversitas 17 (2): 746-752. DOI: 

10.13057/biodiv/d170250 

Widhiono I. 2015. Diversity of butterflies in four different forest types in 

Mount Slamet, Central Java, Indonesia. Biodiversitas 6 (2): 196-204. 

DOI: 10.13057/biodiv/d160215 

Withaningsih S, Andari CD, Parikesit, Fitrian N. 2018. The effect of 

understory plants on pollinators visitation in coffee plantations: Case 

study of coffee plantations in West Bandung District, West Java, 

Indonesia. Biodiversitas 19 (2): 604-612. DOI: 

10.13057/biodiv/d190231 

Xu W, Xiao Y, Zhang J, Yang W, Zhang L, Hull V, Wang Z, Zheng H, 

Polasky S, Jiang L, Xiao Y. 2017. Strengthening protected areas for 

biodiversity and ecosystem services in China. PNAS 114 (7): 1601-

1606. 

 
 



 

 

 

 

 

 

 



Insect diversity in various
distances to forest edge in small
nutur reserve : A case study of

Bantarbolang Nature
Reserve,Central Java, Indonesia

by Edy Riwidiharso

Submission date: 30-Sep-2020 10:56AM (UTC+0700)
Submission ID: 1400998646
File name: Artikel_Darsono_smujo-1.id.pdf (656.4K)
Word count: 5467
Character count: 28871



















12%
SIMILARITY INDEX

9%
INTERNET SOURCES

5%
PUBLICATIONS

3%
STUDENT PAPERS

1 <1%

2 <1%

3 <1%

4 <1%

5 <1%

Insect diversity in various distances to forest edge in small nutur
reserve : A case study of Bantarbolang Nature Reserve,Central
Java, Indonesia
ORIGINALITY REPORT

PRIMARY SOURCES

hpkx.cnjournals.com
Internet Source

slideheaven.com
Internet Source

Patrícia E. Gueratto, Junia Y. O. Carreira,
Jessie P. Santos, André Tacioli, André V. L.
Freitas. "Effects of forest trails on the community
structure of tropical butterflies", Journal of Insect
Conservation, 2019
Publication

diva-portal.org
Internet Source

DAVID A. HENNESSY. "BUYING
ECOLOGICAL SERVICES: FRAGMENTED
RESERVES, CORE AND PERIPHERY
NATIONAL PARK STRUCTURE, AND THE
AGRICULTURAL EXTENSIFICATION DEBATE
: BUYING ECOLOGICAL SERVICES", Natural



6 <1%

7 <1%

8 <1%

9 <1%

10 <1%

11 <1%

12 <1%

Resource Modelling, 02/18/2010
Publication

Submitted to University of Western Sydney
Student Paper

Noe Woin, Christa Volkmar, K.M. Djonmaïla,
Venassius Wirnkar Lendzemo, Sali Bourou, Tite
Bebom Noudji. "Evidence and population
diversity of the rice yellow mottle virus (RYMV)
insect vectors and some of their natural
antagonists in paddy fields in the north of
Cameroon", Archives Of Phytopathology And
Plant Protection, 2010
Publication

repo.unsrat.ac.id
Internet Source

Submitted to University of Cambridge
International Examinations
Student Paper

Submitted to Bath Spa University College
Student Paper

Muhammad Sarwar. "Chapter 1 Typical Flies:
Natural History, Lifestyle and Diversity of
Diptera", IntechOpen, 2020
Publication

Hervé R. Memiaghe, James A. Lutz, Lisa Korte,
Alfonso Alonso, David Kenfack. "Ecological



13 <1%

14 <1%

15 <1%

16 <1%

17 <1%

18 <1%

19 <1%

20 <1%

Importance of Small-Diameter Trees to the
Structure, Diversity and Biomass of a Tropical
Evergreen Forest at Rabi, Gabon", PLOS ONE,
2016
Publication

www.jove.com
Internet Source

Submitted to University of Hong Kong
Student Paper

threatenedtaxa.org
Internet Source

repositorio.ufpe.br
Internet Source

ejournal.stkip-pgri-sumbar.ac.id
Internet Source

Marcos Monasterolo, Santiago L. Poggio, Diego
Medan, Mariano Devoto. "Wider road verges
sustain higher plant species richness and
pollinator abundance in intensively managed
agroecosystems", Agriculture, Ecosystems &
Environment, 2020
Publication

www.hindawi.com
Internet Source

era.library.ualberta.ca
Internet Source



21 <1%

22 <1%

23 <1%

24 <1%

25 <1%

26 <1%

27 <1%

28 <1%

29 <1%

indianmandirs.blogspot.com
Internet Source

Submitted to Tunas Muda International School
Student Paper

www.semanticscholar.org
Internet Source

Karl R. Wotton, Boya Gao, Myles H.M. Menz,
Roger K.A. Morris et al. "Mass Seasonal
Migrations of Hoverflies Provide Extensive
Pollination and Crop Protection Services",
Current Biology, 2019
Publication

www.scirp.org
Internet Source

www.journals.uchicago.edu
Internet Source

udspace.udel.edu
Internet Source

iatrikikriti.blogspot.com
Internet Source

Robert Stryjecki, Andrzej Zawal, Edyta Stępień,
Edyta Buczyńska et al. "Water mites (Acari,
Hydrachnidia) of water bodies of the Krąpiel
River valley: interactions in the spatial



30 <1%

31 <1%

32 <1%

33 <1%

34 <1%

35 <1%

36 <1%

37 <1%

arrangement of a river valley", Limnology, 2016
Publication

Submitted to Brisbane State High School
Student Paper

Submitted to University of Hull
Student Paper

M. Mukeka Joseph, O. Ogutu Joseph, Kanga
Erustus, Røskaft Eivin. "Trends in compensation
for human-wildlife conflict losses in Kenya",
International Journal of Biodiversity and
Conservation, 2019
Publication

M Umami, Y Sistina, G E Wijayanti. "
spermatogenesis of shark minnow fish (
Valenciennes 1842) as a potential fish
reproductive biotechnology ", IOP Conference
Series: Earth and Environmental Science, 2020
Publication

ijcrar.com
Internet Source

suche.thulb.uni-jena.de
Internet Source

pudji.widodo.blog.unsoed.ac.id
Internet Source

www.tlsr.usm.my
Internet Source



38 <1%

39 <1%

40 <1%

41 <1%

42 <1%

43 <1%

44 <1%

Sustainable Development and Biodiversity,
2015.
Publication

zenodo.org
Internet Source

ijrdo.org
Internet Source

nida.nih.gov
Internet Source

Qin Liu, Kun Yan, Ya-feng Lu, Ming Li, Yang-
yang Yan. "Conflict between wild boars (Sus
scrofa) and farmers: distribution, impacts, and
suggestions for management of wild boars in the
Three Gorges Reservoir Area", Journal of
Mountain Science, 2019
Publication

Susanne Winter, Markus Klemens Zaplata,
Michael Rzanny, Wolfgang Schaaf, Anton
Fischer, Werner Ulrich. "Increasing ecological
multifunctionality during early plant succession",
Plant Ecology, 2019
Publication

Marco Ribeiro-Júnior, Silvana Amaral.
"Diversity, distribution, and conservation of
lizards (Reptilia: Squamata) in the Brazilian
Amazonia", Neotropical Biodiversity, 2017



Exclude quotes Off

Exclude bibliography Off

Exclude matches Off

Publication


	PEER REVIEW.pdf (p.1)
	peer7.pdf (p.2-4)
	ARTIKEL.pdf (p.5)
	doc7.pdf (p.6-26)
	COVER BIODIVERSITAS VOL 21 NO 10 (2020).pdf (p.1-5)
	(Photo: Sheau Torng Lim)

	BIODIVERSITS Vol. 21 No. 10 (2020)_DAFTAR ISI.pdf (p.6-13)
	BIODIVERSITAS Vol. 21 No. 10 (2020)_ARTIKEL.pdf (p.14-21)

	TURNITIN.pdf (p.27)
	turnitin7.pdf (p.28-43)

