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Abstract. Koneri R, Nangoy MJ, Siahaan P. 2019. The abundance and diversity of butterflies (Lepidoptera: Rhopalocera) in Talaud 
Islands, North Sulawesi, Indonesia. Biodiversitas 20: 3275-3283. Butterflies play a number of roles in the ecosystem. They help 
pollination and natural propagation and also are an important element of the food chain as prey for bats, birds, and other insectivorous 
animals. This study aimed to analyze the abundance and diversity of butterflies (Lepidoptera: Rhopalocera) in the Talaud Islands of 
North Sulawesi, Indonesia. The sampling method used was scan sampling along the transect line in three habitat types, namely, forest 
edge, farmland, and shrubland. The species diversity was determined by using the diversity index (Shanon-Wiener), the species richness 
index was calculated using the Margalef species richness index (R1), while species evenness was counted by using the Shannon 
evenness index (E). One-way ANOVA and Duncan test at the 95% significance level were used to determine differences in species 

richness, species abundance, species diversity values, and species evenness among habitat. In this study, we identified 1008 individuals 
of butterfly consisted of 32 species and five families. Nymphalidae was the dominant family with 15 species, while the highest 
abundance species was Eurema tominia. The highest species abundance, species richness index, species diversity index, and species 
evenness index were found in forest edge habitat. The largest similarity index of the composition of the butterfly communities was 
found in forest edge and farmland habitats. The abundance and diversity of butterfly species in a habitat are strongly influenced by the 
diversity of vegetation as shelter and source of nectar for butterflies, and the existence of a river as a source of water and minerals from 
wet rocks, mud, and sand along the riverside. 
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INTRODUCTION 

 

 Talaud Islands are located in Wallacea, a 

biogeographical region that has a high diversity of varies 

endemic species, many of those endemic species are 

endangered. Currently, there are 557 species of butterflies 

from the order of Lepidoptera in the Sulawesi Island and 

surrounding area. Butterfly species endemicity in Sulawesi 

Island reaches 40%. This endemicity level is higher than 

those in other islands in Indonesia, except for Papua that 

has a butterfly endemicity level of 46% (Vane-Wright and 
de Jong 2003).  

Butterfly is insect belonging to the order of Lepidoptera 

that has scaly wings. They are beautiful animals and have 

an attractive shape (Arya et al. 2014). Their beautiful and 

colorful patterns of wings cause butterflies to become one 

of the beautiful animals that attract attention, and many are 

collected as ornaments (Noerdjito and Aswari 2003). 

Butterflies have a wide distribution and occupy various 

habitats (Aguirre-Gutierrez et al. 2017). These insects are 

part of the food chain, acting as the first-level consumer 

and prey for predators. Predators of butterflies are birds, 
frogs, monkeys, snakes, rats, bats, spiders, and beetles 

(Miller and Hammond 2007). Butterfly also plays a role in 

the process of pollination (Abrol 2012; Patil et al. 2017; 

Martínez-Adriano et al. 2018). The other role of the 

butterfly is as a bioindicator of environmental quality 

(Widhiono 2004; Thomas 2005). Therefore, butterfly is one 

of the most studied invertebrate groups (Merckx et al. 

2013). 

The abundance and diversity of butterfly in a habitat are 

highly dependent on various factors, such as the 

availability of host and larval food plants, the structure of 

vegetation complexity, and predators (Patil et al. 2017). 

Habitat changes by various environmental damages caused 

by human activities, such as logging (Hill 1999) and 

landuse change (Posha and Sodhi 2006; Koh 2007; 
Harmonis and Saud 2017), will have an impact on the 

abundance and diversity of butterfly.
 

Increasing population and development in the Talaud 

Islands, North Sulawesi, will affect the increasing land use. 

Land use will lead to the conversion of forests into 

residential areas and plantations. As a consequence, it will 

change the structure of vegetation complexity and will have 

an impact on the abundance and diversity of butterflies in 

the islands. Meanwhile, the abundance and diversity of 

butterflies in the Talaud Islands of North Sulawesi have 

never been studied and published. Therefore, this study 
aimed to analyze the abundance and diversity of butterflies 

(Lepidoptera; Rhopalocera) in the Talaud Islands of North 

Sulawesi, Indonesia. 
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MATERIALS AND METHODS 

Study area  

This study was conducted in the Talaud Islands, North 

Sulawesi, Indonesia, from March to June 2018 (Figure 1). 

The sampling of butterflies was conducted in three types of 

habitat, namely, forest edge, farmland, and shrubland 

(Figure 2).  

Sampling methods 

In each habitat type, three transect lines were installed 

with a length of 500 m. The sampling was conducted by 
surveying the transect line using a scan sampling method 

(Pollard 1977; Martin and Bateson 1993). It was conducted 

monthly for 4 months from 8.00-15.00 WITA and three 

days of observation in each month. Butterflies that could 

not be identified immediately on the field were captured 

using butterfly nets (sweep net) and put into papillote paper 

for identification purposes in the laboratory. The 

identification of butterflies based on identification books 

by Peggie (2011; 2014), Van-Wright and de Jong 2003, and 

Butterflies of the South East Asian Island, Part I 

Papilionidae, Part II Pieridae-Danaidae, Part III Satyridae-

Lybytheidae, Part IV Nymphalidae (I), Part V 

Nymphalidae (II) (Tsukada and Nishiyama 1982; 1981; 

1982; 1985; 1991). 

Environmental measurement methods 

Air temperature, air humidity, canopy closure, altitude, 

and coordinates were measured for environmental data. Air 

temperature and humidity were measured using thermo-

hygrometer. Plotting methods were used for counting the 

percentage of canopy closure. In each habitat was obtained 
4 plots and the size of each plot was 20m x 20m. The 

percentage of canopy closure in each plot was obtained by 

vertically projecting tree canopy closure on the plot. 

Vertical projection on the flat area of the land was then 

converted into a percentage, with the area of the plot as the 

denominator, so that the value of canopy closure will be 

obtained for each plot in each transect. Altitude and 

coordinates were measured using the Global Positioning 

System (GPS) on each transect line. 

 
 

 
 

Figure 1. Map of the study area in Talaud Islands, North Sulawesi, Indonesia. Note: 1. Forest edge, 2. Farmland, 3. Shrubland (Google 
Maps, 2019) 
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Figure 2. Photographs of study sites in Talaud Islands, North Sulawesi, Indonesia. A. Forest edge, B. Farmland, C. Shrubland 
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Data analysis 

The species richness index was calculated by using 

Margalef species richness index (R1) with the formula:  

R1 = (S - 1) / LogN (Kannagi et al. 2016) 

Meanwhile, species diversity index (H) was determined 

by using the Shannon-Weiner diversity index with the 

formula as follows:  

(H’) = - 


s

li

(Pi) (ln Pi);  

 

Where: Pi = Proportion of each species ln = Natural 

logarithm (natural number) (Magurran 1988). 

The calculation of species evenness used the Shannon 

evenness index (E) with the following formula:  

E = H / ln (S);  

Where: S = Number of species (Magurran 2004).  

Data were analyzed by using the Statistica program 
version 6. One-way ANOVA and Duncan test at the 95% 

significance level were used to determine differences in 

species richness, species abundance, species diversity 

values, and species evenness among habitat (StatSoft 2001; 

Ohsawa 2005). In order to understand the similarity of the 

butterfly community in several different habitats, the 

Sørensen similarity index was used, and the data were 

about the presence and absence of butterfly species 

(Magguran 1988). The index was calculated using Excel. 

Dissimilarity value (1-Sørensen index) was employed for 

cluster analysis Krebs 1999; Ludwig and Reynold 1988).  
Cluster analysis of each community was arranged 

hierarchically in the form of dendrograms created using the 

Statistica program for Windows 6 (StatSoft 2001). 

Clustering process employed the unweighted pair group 

method with arithmetic mean (UPGMA) and Euclidean 

distance (Lewis 2001).
 

RESULTS AND DISCUSSION 

Butterfly species abundance 

In this present study, a total of 1008 individuals 

belonging to 32 species and 5 families were identified and 

recorded. Of them, 12 species were found in all habitat 

types, while seven species were only found in forest edge 

and two species were only found in farmland (Table 1). 

The families found were Nymphalidae, Papilionidae, 

Lycaenidae, Pieridae, and Hesperiidae. Nymphalidae was 
the most dominant family with 15 species and 416 

individuals (41.27%) followed by Pieridae with 7 species 

and 297 individuals (29.46%). Nymphalidae was a family 

that was dominantly found in all habitat types. Hesperiidae 

was the family with the least number of species found, only 

one species and two individuals (0.20%). The Hesperiidae 

family was only found in forest edge and was not found in 

farmland and shrubland (Figure 3). The highest abundance 

species was Eurema tominia (22.12%) followed by Junonia 

hedonia intermedia (13.79%), and the lowest was Papilio 

ascalaphus and Pithecops phoenix with only one individual 
was found for each species (0.20%) (Table 1 and Figure 3).  

The abundance and diversity of butterfly species 

Comparing to the farmland and shrubland, forest edge 

had the highest species abundance, species richness index, 

species diversity index, and species evenness index (Figure 

4). One-way ANOVA and Duncan test showed that there 

were significant differences in species abundance, richness 

index, and species diversity index in three habitats studied, 

while species evenness did not show significant differences 

(P<0.05) (Figure 4). 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. The abundance of family butterflies found in three types of habitat at Talaud Islands, North Sulawesi, Indonesia 
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Table 1. Number of family, species and individual butterflies 
found in three types habitat from Talaud Islands, North Sulawesi, 
Indonesia 
 

Family/species 

Number of Individuals Grand 

% Farm 

land 

Forest 

edge 

Shrub 

land 
Total 

Nymphalidae 
      Junonia hedonia intermedia 42 75 22 139 13.79 

 Orsotriaena medus 26 14 20 60 5.95 
 Euploea leucostictos westwoodi 14 28 1 43 4.27 
 Ideopsis juventa tontoliensis 3 30 8 41 4.07 
 Hypolimnas bolina 8 18 2 28 2.78 
 Mycalesis horsfieldii 15 0 9 24 2.38 
 Cupha arias 15 4 0 19 1.88 

 Danaus affinis fulfarata 0 13 0 13 1.29 
 Euploea algea 5 6 0 11 1.09 
 Vindula celebensis 5 6 0 11 1.09 
 Danaus ismare alba 9 0 0 9 0.89 
 Idea leuconoe 0 6 0 6 0.60 
 Faunis manado 0 5 0 5 0.50 
 Hypolimnas misippus 0 5 0 5 0.50 
 Yoma sabina 0 2 0 2 0.20 

Papilionidae 
      Graphium agamemnon 17 83 20 120 11.90 

 Papilio polytes 1 65 2 68 6.75 
 Papilio rumanzovia  4 10 8 22 2.18 
 Papilio sataspes 12 5 0 17 1.69 
 Papilio ascalaphus 1 0 0 1 0.10 

Pieridae 
      Eurema tominia 78 81 64 223 22.12 

 Gandaca harina 16 4 0 20 1.98 
 Eurema blanda 0 14 2 16 1.59 
 Eurema hecabe 0 10 5 15 1.49 
 Catopsilia pomona flava 2 9 0 11 1.09 
 Hebomoia glaucippe celebensis 1 7 1 9 0.89 
 Appias zarinda 1 2 0 3 0.30 

Lycaenidae 
      Jamides celeno 10 27 6 43 4.27 

 Jamides snelleni 4 8 4 16 1.59 
 Euchrysops cnejus  0 0 5 5 0.50 
 Pithecops phoenix 0 1 0 1 0.10 

Hesperidae 
      Potanthus fettingi 0 2 0 2 0.20 

  289 540 179 1008 100.00 

 

Species abundance at farmland was not significantly 

different from species abundance in shrubland, but was 

significantly different from that one in forest edge. The 

richness index and the diversity index of butterfly species 

in farmland were not significantly different from those in 

forest edge, whereas the diversity indices in farmland and 

forest edge were significantly different from the shrubland 

(Figure 4). 

The similarity of the butterfly community in Talaud  

The largest similarity index of butterflies in different 

habitat was between forest edge habitat and farmland 
habitat (76%). The smallest Sørensen similarity index of 

the butterfly community was between forest edge habitat 

and shrubland habitat (64%) (Table 4). Based on the results 

of the dendrogram using unweighted pair group method 

with arithmetic mean (UPGMA), there were two clades, the 

first is forest edge and farmland habitat, and the second is 

shrubland. Shrubland habitat is substantially different from 

forest edge and farmland habitat (Figure 5). This result 

showed that the composition of the butterfly community in 

forest edge habitat had many similarities with farmland. 

Correlation of butterfly species diversity with 

environmental factors 
In this study, environmental factors, such as air 

humidity, air temperature, canopy closure, and altitude 

were measured. Based on the data, air temperature in 

shrubland was higher than in forest edge and farmland. The 

highest value of air humidity and the percentage of canopy 

closure is in the forest edge habitat while the lowest ones 

were in shrubland habitat (Table 3). 

 
Table 2. Matrix about butterflies community similarity among 
habitats in Talaud Islands, North Sulawesi, Indonesia 
 

Habitat Farmland Forest edge 
Shrublan

d 

Farmland 1.00 0.76 0.68 
Forest edge 0.76 1.00 0.64 
Shrubland 0.68 0.64 1.00 

 

 

 
Table 3. The environmental factor in three types of habitat at Talaud Islands, North Sulawesi, Indonesia 
 

Habitat Transect 
Temperature Humidity Canopy Altitude Coordinates 

(⁰C) (%) (%) (m asl) S E 

Farmland 1 30.0 81.0 75.0 86.0 04.13.46.68" 126.50.05.43" 
Farmland 2 30.0 76.0 70.0 80.0 04.13.08.34" 126.50.09.57" 
Farmland 3 30.5 78.0 80.0 86.0 04.13.25.06" 126.50.10.93" 
Farmland 4 31.5 79.0 70.0 87.0 04.13.20.46" 126.49.58.73" 
Average±SD 

 

30.5±0.7 78.5±2.1 73.8±4.8 84.6±3.2 

  Forest edge 1 28.5 85 85.00 101 04.13.35.44" 126.48.40.75" 
Forest edge 2 29.1 81 80.00 90 04.13.40.05" 126.48.38.06" 
Forest edge 3 29.4 83 85.00 84 04.13.33.82" 126.48.41.16" 
Forest edge 4 29.9 87 85.00 92 04.13.28.05" 126.48.41.20" 
Average±SD 

 
29.2±0.6 84.0±2.6 83.8±2.5 91.8±7.0 

  Shrubland 1 33.4 57 40.00 62 04.13'.49.77" 126.48'.33.30" 
Shrubland 2 32.5 65 45.00 48 04.13.28.66" 126.48.40.20" 
Shrubland 3 32.2 55 50.00 59 04.13.26.24" 126.48.37.74" 

Shrubland 4 33.7 62 55.00 82 04.13.20.45" 126.48.37.53" 
Average±SD   32.9±0.7 59.8±4.8 47.5±6.5 62.8±14.2     
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Figure 4. The influence of habitat types (A) abundance, (B) richness (C) diversity and (D) evenness species indexes in Talaud Islands, 
North Sulawesi, Indonesia. Note: AL: Farmland; EF: Edge of forest, SR: shrubland. The same letter in the same plot did not differ 
significantly according to Duncan's test at 95% confidence level 
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Figure 5. Dendrogram about butterfly community similarity 
among habitats in Talaud Islands, North Sulawesi, Indonesia 

 
 
Table 4. Correlation coefficient among butterflies diversity and 
environmental factor 
 

  Variable Temp. Humidity Canopy Altitude 

Abundance species
 -0.61* 0.57 0.58 0.36 
Richness index -0.86* 0.79* 0.85* 0.75* 
Diversity index
 -0.90* 0.83* 0.91* 0.85* 
Evenness index
 -0.22 0.13 0.23 0.49 

Note: *Marked correlations are significant at p < .05000, N=12  

The correlation of butterfly species diversity with 

environmental factors showed that temperature factor was 

negatively correlated with species abundance (-0.61), 
species richness index (-0.86), and species diversity index 

(-0.90) (Table 4). It showed that as the temperature gets 

lower, species abundance, species richness index, and 

species diversity index tended to increase. While, the 

richness index and diversity index of butterfly species were 

positively correlated with humidity, percentage of canopy 

closure, and altitude (Table 4). 

Discussion  

There is about 19,238 species butterfly in the world 

(Patil et al. 2017), so the number species of butterfly in 

Talaud Island is only 0.17% of species in the world. If 

compared to butterfly species in Indonesia, the species 
identified in this study were only 1.83% of the 1,750 

butterfly species that are estimated to occur in Indonesia 

(Peggie 2014) and 5.71% of the species living in Sulawesi 

Island. The number of butterfly species found in Sulawesi 

Island was around 560 butterfly species (Vane-Wright and 

de Jong 2003).
 

The number of butterfly species found in the Talaud 

Islands was higher than in other places, such as in Danum 

primary forest in Sabah (30 species) (Tanggah et al. 2004), 

Tangkuban Perahu and Situ Lembang in West Java (23 
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species) (Subahar et al. 2007), Manado Tua Island in North 

Sulawesi (28 species) (Koneri and Saroyo 2012), 

Mantehage Island in North Sulawesi (19 species) (Lamatoa 

et al. 2013), and Perhentian Island and Bidong Island in 

Malaysia (27 species) (Rosmidi et al. 2017). However, 

some locations have the number of species higher than this 

study, for example: Ton Nga Chang Wildlife Sanctuary, 

Thailand (147 species) (Boonvanno et al. 2000), Mount 

Slamet, Central Java (99 species) (Widhiono 2015), 

Western Himalaya, India (75 species) (Uniyal 2007), 
Gunung Tumpa Botanical Forest Garden, North Sulawesi 

(50 species) (Tallei et al. 2015), Manembo-nembo Wildlife 

Reserve, North Sulawesi (44 species) (Koneri and Maabuat 

2016), and Sangihe Islands (38 species) (Koneri and 

Nangoy 2019). 

The difference in the number of butterfly species found 

is due to location and time period or season differences. 

High altitude, habitats tipe, and vegetation structural 

complexity each location was different. Also time periods 

such as dry and wet season extremely influence the 

microhabitat of butterfly. These all factors impact the 
difference in the number of butterfly species. In addition, 

different environmental disturbances in each habitat are 

also strongly suspected to have a significant effect on the 

number of butterfly species in each habitat.
 

The dominance of the family Nymphalidae in this study 

was due to this family of butterfly having the largest 

members and wider distribution compared to others (Rizal 

2007). The food sources of Nymphalidae are plants from 

the families Annonaceae, Fabaceae, and Asteraceae (Peggie 

and Amir 2006) and in Talaud island all of those families 

plants were found in large number. The dominance of 
certain butterfly families in a region was influenced by the 

distribution of host plants and ecology (Amir et al. 2003; 

Panjaitan 2008). Some studies also reported that the 

Nymphalidae was predominantly found in several 

locations, such as Ujung Kulon National Park (New et al. 

1987), Ton Nga Chang Wildlife Sanctuary in Songkhla 

Province, southern Thailand (Boonvanno et al. 2000), 

Aralam Wildlife Sanctuary in southwest India (Sreekumar 

and Balakhrisnani 2001), and Rawanwadi Reservoir in 

Bhandara, India (Patil et al. 2017), Halimun Salak National 

Park (Amir et al. 2003), forest area on Mount Slamet, 

Central Java (Widhiono 2004), Itapuã State Park, Brazil 
(Marchiori and Romanowski 2006), forest in protected area 

in western India (Joshi and Arya 2007), the Arfak 

Mountain Nature Reserve in Minyambouw District, 

Manokwari, West Papua (Panjaitan 2008), and Telaga 

Warna area in Cisarua, Bogor (Sari 2008). 

The dominance of Nymphalidae is because of its ability 

to adapt to environmental conditions. The family also has 

the largest member species compared to other families and 

tends to be polyphage or able to fulfill its needs for host 

plants even though the main host plants are not primarily 

available. The population of butterflies from the family 
Nymphalidae does not merely depend on the availability of 

nectar because their food sources are also from rotten fruit 

and urine of other animals (Sari et al. 2013; Sarma et al. 

2012; Lamatoa et al. 2013 ) 

Eurema tominia was the most commonly found 

butterfly species during the observation. At the time of 

observation, E. tominia flew low near the ground in an 

open area and only occasionally flew high in the trees. 

Adult E. tominia perched on the lower part of the leaf. 

According to Sreekumar and Balakrishnani (2001), E. 

tominia dominates various habitats because this species is 

polyphage eating a variety of food.. Food plants of E. 

tominia are plants from the families Caesalpiniaceae, 

Fabaceae, Euphorbiaceae, Asteraceae, and Mimosaceae 
(Braby 2000; Peggy and Amir 2006). During the 

observation, Eurema butterflies were often found perching 

on the perennial plant like shame plant (Mimosa pudica). 

Vane-Wrights and de Jong (2003) reported that Mimosa 

pudica is the food source of Eurema. 

The most rarely found family was Hesperiidae. Might 

be it was caused by the dark brown colored wings, and this 

family often hides under the leaves. According to Sutra et 

al. (2012), the Hesperiidae prefers to hide under leaves, 

making them difficult to observe. 

Compared to other habitats, forest edge was habitat that 
had the highest species abundance, species richness index, 

and species evenness index. In forest edge habitat, there are 

many flowering plants of the families Asteraceae, 

Fabaceae, Mimosaceae, Malvaceae, and Euphorbiaceae, 

which are food sources of butterflies. In the forest edge, 

there is also a river that can support the life of butterflies. 

River environment provides a mineral source for the 

butterflies. This mineral is usually obtained from the 

surface of rocks and soil on the banks of rivers. The banks 

of the river have diverse vegetation, sand, mud, rocks, and 

water that are able to attract more butterflies when they 
take water and nutrients from wet rocks, mud, and sand 

along the riverside (Van Vu and Quang Vu 2011). Knodel 

et al. (2004) reported that some butterfly species are 

attracted to water sources, such as mud puddles, wet and 

sandy areas, that provide sodium or minerals needed by 

butterflies to partake in puddling. During puddling, 

butterflies absorb sodium and protein, which play a role in 

meeting their nutritional needs. Puddling is exclusive 

behavior of the male butterfly. The collected sodium and 

minerals are then transferred by the male butterfly to 

female butterflies during the mating process (Boggs and 

Dau 2004).
 
Farmland and shrubland habitats had lower butterfly 

species diversity indices compared to the forest edge 

habitat. Farmland and shrubland are forests that have been 

intensively converted and managed. Shrubland habitat has 

different vegetation structures from the forest edge. 

Shrubland habitat is dominated by grasses, shrubs, and 

herbs. There are bare trees, the area is narrower than the 

forest, and there is no source of water as a mineral 

provider. The diversity of vegetation in a habitat, both as 

the source of food and shelter, can affect the diversity of 

butterfly species. Scoble (1992) reported that butterflies are 
highly dependent on the diversity of host plants and thus, 

providing a close relationship between the diversity of 

butterflies and their habitat conditions. Land conversion 

causes food sources of butterflies to diminish. According to 

Sodhi et al. (2004), conversion of natural habitat causes a 
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decline in biodiversity. The results of the study by Kocher 

and Williams (2000) reported significantly decreased 

butterfly species diversity and richness indices in damaged 

habitats. The abundance of butterfly species has decreased 

in barren forests (Hill et al. 2003). 

Some studies reported that the conversion of forests 

causes changes in the composition, abundance, and 

diversity of butterflies (Bobo et al. 2006; Koh 2007; Vu 

2009). Butterfly species diversity tends to decrease in 

damaged forests compared to in undamaged forests (Brown 
1996; Schulze et al. 2004; Fermon et al. 2005; Bobo et al. 

2006; Vu et al. 2015). Butterflies have been reported to not 

live long in damaged habitats (Kunte 2001; Saikia et al. 

2009). 

The forest edge had the highest evenness index 

compared to other habitats. This finding meant that at the 

forest edge, no certain butterfly species dominated. 

According to Rahayuningsih et al. (2012), high species 

evenness index in an area shows that habitat in the area is 

more stable than habitats in other areas with low species 

evenness. The lowest evenness of butterfly species was at 
shrubland habitat. These findings indicated that there were 

several butterfly species that dominated in terms of the 

number of individuals per species. Four butterfly species 

were found in a large number in shrubland habitat i.e., 

Eurema tomina, Junonia hedonia intermedia, Orsotriaena 

medus, and Graphium agamemnon. According to Effendi 

(2009), if the butterfly species evenness index gets higher, 

the butterfly species are evenly distributed, and no 

dominance of certain butterfly species is found. 

Temperature is a factor that influences activity, 

distribution, growth, and breeding of butterflies. The results 
of the correlation analysis showed that species abundance, 

species richness index, and species diversity index were 

negatively correlated with air temperature. The diversity 

index showed an increasing trend with decreasing 

temperature. Butterflies are poikilothermic organisms 

(Ramesh et al. 2010), their internal temperatures are greatly 

affected by the temperature of the environment, and thus, 

butterflies must be in an environment with appropriate 

conditions. The air temperature in shrubland was higher 

than it was in the forest edge. High temperature causes the 

volume of nectar secretion to decrease, so butterflies 

reduced their activities in that area or moved to warmer 
forest areas to save energy and reduce evaporation of body 

fluids (Efendi 2009). 

Air humidity and canopy closure were positively 

correlated with butterfly species abundance, butterfly 

species richness index, and butterfly diversity index. This 

result indicated that butterflies preferred habitats that had 

high humidity, such as clear river banks or under trees. The 

measurements of air humidity and tree canopy found that 

the forest edge tended to have higher humidity compared to 

farmland and shrubland. The optimal humidity required by 

butterflies to breed is in the range of 84-92% (Borror et al. 
1996). Tree canopy greatly affects the diversity of butterfly 

species because the canopy is shelter and food source of 

these butterflies. There are several butterfly species that 

live in habitats with thick canopies. There are also species 

that live in habitats with fewer canopies. Several studies 

have reported that butterflies are more commonly found in 

semi-closed or closed areas and natural habitats (Van Vu 

and Quang Vu 2011). 

The analysis of habitat similarity index showed that the 

highest similarity composition of butterfly species was 

between forest edge and farmland. The community of 

butterfly species was strongly influenced by a rapid 

movement of butterflies to migrate from their habitat and 

thus, affecting the existence of a butterfly species. 

Community similarity index was also influenced by 
vegetation characteristics in all three habitat types. 

Although the structure of vegetation complexity in each 

habitat type was different, the species of family 

Nymphalidae is the dominant butterflies in all of the habitat 

types. Members of Nymphalidae have the ability to live in 

various types of habitats so that their area of distribution is 

wide and they are polyphagic. The similarity of butterfly 

community between habitats is highly dependent on the 

distance between one habitat and another, the same 

composition and structure of vegetation, and other 

environmental factors. 
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