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ABSTRACT 

 

We examined how species richness and 

abundance of butterfly is affected by habitat 

gradients across midhill mountains of Nepal. 

Butterfly specimens were sampled from three 

habitats (forest, crop land and human 

settlement) in across three sites of western, Mid 

and eastern parts (Ghandruk area, Kathmandu 

area, and Sankhuwasabha area) of Nepal. The 

butterfly was observed extensively in May to 

September following accessible walking trail 

along sampling habitats. The similar pattern was 

observed for species abundance, taxonomic 

distinctness (Δ+) and diversity pattern 

comparing all three sites. High richness and 

abundance was observed in crop land following 

forest and lowest butterfly assemblage was 

resulted in human settlement gradient. 

INTRODUCTION 

Anthropogenic environmental 

pressures driven by land use  and  climate 

change are changing natural habitats (Root et 

al.,, 2003) that affecting the habitats of many 

species of invertebrates. Butterflies (Insecta- 

Lepodoptera) are taxonomically well studied 

group and these are considered as  the  

indicators of ecosystem change and are used to 

predict various environmental alterations 

(Rakosy and Schmit, 2011). Globally, the 

population   of   butterfly   is   declining   due   to 

 
disturbances (Shukal and Maini, 2015). Habitat 

fragmentation and deterioration of habitat 

quality are  the two major  threats to biodiversity 
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loss worldwide. Understanding the impact of 

land use patterns on biodiversity is a major 

challenging factor for ecologists and 

conservationists. The effects of urbanization on 

butterfly assemblages have rarely been 

investigated. Human pressures on the 

environment are changing spatially and 

temporally,  with  profound  implications  for the 

 planet’s biodiversity. Global study shows the 

rapid habitat fragmentation and deterioration 

threatening the decline of insect biodiversity 

(Thomas et al., 2004; Krauss et al.,, 2010; 

Stefanescu et al., 2011). Butterflies are sensitive 

to environmental changes and thus model 

organism for ecosystem monitoring (Bourn and 

Thomas 2002; Hayes et al., 2009; Bonebrake et 

al., 2010). Many of butterfly species are strictly 

prefer only a particular set of habitats and they 

are good indicators in terms of anthropogenic 

disturbance and habitat quality (Kocher and 

Williams, 2000). Many studies support 

anthropogenic pressure, climate change and 

intensification of land use threatening natural 

habitats (Root et al., 2003). How butterfly 

respond to habitat gradients is a necessary step 

towards the development of effective 

conservation measures in highly vulnerable 

mountain ecosystem in many parts  of  the 

world. Nepal incorporates the Palaearctic and 

the oriental bio-geographical regions creating a 

unique and rich terrestrial biodiversity and 

boasts an excellent representation of butterflies 

(Smith, 1993; 2010). Nepal has 663 listed species 

under 11 families (Smith, 2010) and some 29 

species  and  subspecies  of  butterfly  have  been 

found to be endemic to the country (Khanal, 

2008). Many endemics butterflies of Nepal are 

fast disappearing and about 18% species of the 

mid hill zones are considered as threatened 

(BPN1996; Bhusal and khanal, 2008; Thapa and 

Bhusal, 2009). Butterflies provide important 

ecosystem services by enhancing the 

reproductive success of many crops and native 

wild plant in midhill of Nepal. Habitat 

degradation due to anthropogenic activities like 

extension agro-pastural land, increased 

urbanization, rapid infrastructure development, 

deforestation and other natural causes like land 

slide eventually loss of valuable habitats  of 

many rare butterfly species in midhill of Nepal 

(Thapa and Bhusal, 2009). The aim of this study 

was to investigate the response of butterfly 

abundance and diversity  across  different 

habitat gradients (human settlement, crop land 

and forest in western, middle and eastern sites 

of Nepal. 

MATERIALS AND METHODS 

The Study Area 

The study was conducted across three 

sites (Ghandruk- 28.377°N 83.807°E (western 

site), Kathmandu valley- 27.6667° N, 85.3500° 

E(Mid site) and Shankhuwasabha area- 27.6142° 

N, 87.1423° E (Eastern sites) of Mid-hill 

Mountains of Nepal. The altitudinal ranges 

comprises between 1000- 3000 m asl. These 

studies are facing rapid urbanization, land use 

change and fragmented landscape  (MFSC, 

2014). The midhill mountains also possess the 

greatest ecosystem diversity (Dobremez, 1996) 

as well as species diversity due to its diverse 

https://link.springer.com/article/10.1007/s10841-011-9416-5#CR46
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microclimatic  variation  that represents sub- 

tropical to temperate climate and has unique 

cultural landscape having 27.97% of agriculture 

land and 40% of forest (Paudel and Kindlmann, 

2012) and Grasslands ecosystem with 

heterogeneous flowering herbs and crops. 

Due to combined effect  of  climatic  and 

topographic variation, this area comprises wide 

range of bio-climatic zones hosting a rich 

biological diversity. Different types of 

 
habitats. In forest, vegetation like Alnus 

nepalensis, Arundinaria aristata, Bauhinia 

variegate, Berberis aristata, Brassiopsis polycantha, 

Castanopsis indica, Ficus nerifolia, Ficus roxburghii, 

Michelia champaca, Quercus semicarpifolia, 

Rhododendron arboretum, Rubus ellipticus, Taxus 

bacatta, Urtica dioca, Gentiana carinata, G. viola, 

etc. are found. Human settlement comprised 

different  types  of  vegetations  like   Tagetes  sp., 

Fagopyrum dibotrys, Oxalis corniculata, Cyanodon 

dactylon, Cyperus sp., Geranium sp., Braaaica 

juncea,  B.  oleracea,  Cirsium  verutum,  etc. Oryzae 

sativa, Triticum aestivum, Brassica nigra, Rubus 

ellipticus, Bidens pilosa, Oxalis corniculata, 

Fagopyrum dibotrys, etc. are the flora found in 

cropland. 

Sampling and identification 

Direct    observation    of    Butterfly  was 

carried extensively in three types of habitat 

gradients  crop  land,  forest  habitat  and human 

Each transect had been observed 10 am to 3 pm 

on sunny day. Unidentified butterflies were 

captured for laboratory identification. 

Identification of butterfly was done by standard 

procedures available for identification keys by 

Talbot (1975), Smith (1989) and Haribal (1992). 

 
Quantification of diversity 

To quantify the diversity status of 

butterfly species in different habitats we 

performed Renyi diversity index of three 

habitats within three sites. The crop land habitat 

was characterized by a higher value of species 

diversity indices followed by forest and lowest 

species diversity was obtained in human 

settlement in all three sites of Midhill. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. Ghandruk, b. Kathmandu c. 
Shankhuwasabha 

Phylogenetic distinctness verses Species 

number 

The Species number and average 

Taxonomic   distinctness   (∆+)   was   calculated 

vegetations were found in three different 

 

settlement sites. A modification of the line 

transect count (Pollard, 1977) was used to 

determine species richness and abundance of 

butterfly communities in different habitats. 
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(Clarke and Warwick, 1998) across the three 

sampling sites in three habitats (Crop land, 

Forest, and human settlement area) and two 

ways ANOVA was performed to find the 

significant different differences within tree 

habitats. In Kathmandu valley, the mean value 

of average taxonomic distinctness was 

significantly higher in forested habitat where as 

no of species of Butterfly indicated low status 

(Fig-2) in t his site habitat. The species number 

in Ghandruk and Shankhuwasabha was 

significantly higher in crop land followed by 

forested habitat and human settlement. There is 

the similar pattern of species number across 

these two sites comparing the Kathmandu 

valley. 

Table 1: Two way ANOVA for mean taxonomic 

distinction (Δ+) and Species number of three 

sites with habitats. 

 
 
 

 

Ghandruk 

 
 
 
 
 
 
 
 
 

 
a. Kathmandu b. Shankhuwa, c. 

Ghandruk 

Indicator species of butterfly in three study 

sites 

The indicator values (Dufrene and 

Legendre, 1997) of different genera were 

analyzed for habitat gradients of three sites.. We 

used function (indval) and package (labdsv) in R 

for  the  analysis of  individual indicator values of 

our  genera  (Table.  3)  Indicator  value  analysis 

showed that most of the taxa significantly 

indicate for winter season but none of the taxon 

showed important value for summer. Our result 

showed, there are many indicator taxa that are 

important for specific treated plots. The 

significant indicator values have been effectively 

varied with three sites (see Table 2). 

Sites Variables 
Sum 

Sq 
Df F P value 

Ghan 

druk 

Delta 

plus ( 
Δ+) 

410.7 2 0.69 ns 

Species 
number 

91.24 2 5.77 0.006 

Kath 

mand 

u 

Delta 

plus 
(Δ+) 

270.65 2 5.91 0.005 

Species 

number 

557.51 2 12.6 0.000 

4 

Shan 

khuw 

asabh 

a 

Delta 

plus 
(Δ+) 

205.41 2 2.27 ns 

Species 

number 

110.64 2 6.73 0.002 
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Table 2: The highest indicator value present in 

crop land for most of the butterfly species. 

Kathmandu valley CG FG SG 

Vanessa cardui *** ns ns 

Mycalesis francisca ns ns *** 

Ypthima.baldus  
*** 

ns ns 

Aglais cashmirensis ns *** ns 

Neptis hylas  
*** 

ns ns 

Papilio polyctor  
*** 

ns ns 

Lampides boeticus ns ns ** 

Pieris brassicae ** ns ns 

Danaus chryssipus * ns ns 

Graphium cloanthus * ns ns 

Athyma selenophora * ns ns 

Iliades memnon * ns ns 

Atrophaneura polyeuctes * ns ns 

Menelaides polytes * ns ns 

Precis hierta * ns ns 

Zezeeria maha * ns ns 

Colias fieldii * ns ns 

Prrecis orithya * ns ns 

Danaus.genutia. * ns ns 

Phalanta phalants * ns ns 

Ghandruk CG FG SG 

Precise.almana *** ns ns 

Heliophorus androcles *** ns ns 

Colias fieldii ns ns ** 

Catopsilia pyranthe ns * ns 

Celastina huegeli ** ns ns 

Sankhuwa CG FG SG 

Lethe.confusa ns *** ns 

Pontia.Daplidice *** ns ns 

Aglais.cashmirensis *** ns ns 

Mycalesis.perseus *** ns ns 

Danaus.genutia *** ns ns 

Terias.hecabe ** ns ns 

Colias.fieldii * ns ns 

*** p<0.0001,** p<0.01, * p<0.05 

 

 

 

Pattern of Butterfly abundance in Between 

analysis across habitat gradient in our study 

sites.  Eigenvalues  > 0.5 for Axis 1 and Axis 2  

in all sites. a)= Kathmandu, b)= Ghandruk, c)= 

Shankhuwasabha 

 
DISCUSSION 

Higher abundance of butterfly species 

and phylogenetic distinctness (Delta+) in crop 

lands and lower abundance in  human 

settlement and forest habitats in our result 

attributes to food resources availability in 

diverse flowering crops in crop lands of the 

sampling sites. Similar conclusion indicated by 

Bhusal and Khanal, (2008) in eastern Churia 

mountains of Nepal and midhill region of Nepal 

has good diversity of butterfly due to its 

diversified vegetations (Prajapati et al., (2000). 

Many study show abiotic and biotic factors such 

as: vegetation including host plants, food 

availability, temperature, wind exposure and 

elevation gradient influences the patterns of 

butterfly diversity (Khan et al., 2004; Lien and 

Yuan, 2003). Similar type of research carried by 

suggested that the abundance of butterflies is 

not affected by other physical factors such as 
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altitudes but it is more related to the availability 

of food plants (Guiterrez and Memendez, 1995). 

But many researcher argued that the the species 

richness and diversity indices of butterflies 

increase at moderately disturbed sites while the 

relative abundance decreased from the natural 

to the urban areas (Blair and Launer, 1997). The 

population of butterflies have experienced major 

declines over the past few decades as a result of 

habitat loss and fragmentation such as loss of 

native host and nectar plants, and use of 

insecticides (Kremen et al., 1993) as well as 

climate change and urbanization effect. Butterfly 

diversity and community composition were 

affected by semi-natural habitats at the 

landscape scale and the characteristics of 

understorey vegetation at the local scale  

(Halder, 2008). Our results reveal strong habitat 

trends in species richness in butterfly taxa in 

Midhill Mountains of Nepal. These results are 

consistent with studies that have found plant 

and butterfly species richness to positively 

covary with the result by Hogsden and 

Hutchinson, (2004). They also found that only 

weak associations between any single local or 

landscape variable and the presence of 

disturbance for butterfly species. 

They noted greater flowering plant 

abundance as food resources of butterfly 

attributes the high species richness and 

abundance. We found that increasing human 

settlement negatively correlated with butterfly 

species richness and their abundance this result 

is similar with consistent with the result by 

Ruszcyzk and DeAraujo, (1992) and Stefanescu 

et al., (2004). They indicated lower species 

richness with increased urbanization. 

Summerville and Crist, (2001) noted that the 

effected of urbanization with the rare and 

common species of butterfly for example rare 

butterfly species were disproportionately 

affected by fragmentation but many common 

species appeared to be unaffected with habitat 

fragmentation. In contrast, Blair and Launer, 

(1997) found that species richness peaked at sites 

with intermediate disturbance, where 

disturbance was defined as a variety of factors 

associated with characteristics of urbanization. 

Collinge et al., (2003) found that although 

grassland type and habitat quality strongly 

influence butterfly richness and abundance, the 

extent of urban development was not related to 

species richness. Butterfly diversity, however, is 

usually lower in natural forests, higher in 

disturbed forests, and highest in moderately 

disturbed forests (Schulze, 2004). 

The natures of vegetation, humidity, 

sunshine, availability of water, etc. are factors 

that determine the survival of a butterfly species 

in a particular habitat (Mathew and 

Rahamathulla, 1992). Highest number of species 

diversity was recorded in crop land area  

followed my forest habitat where as lowest 

species were recorded in crop. This result 

attributes for the resources availability for 

butterflies fauna. Thomas, (1995) explained the 

habitat association of butterflies can be directly 

related to the availability of larval host plants, 

vegetation cover of herbs, shrubs and trees for 

nectarine of butterflies. In the present study, the 
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maximum number of species was observed in 

crop land habitat, where access to host plants 

and ornamental flowering plants probably 

promoted the butterfly richness. Tiple and 

Khurad, (2009) argued that species richness 

increases in disturbed habitats and human 

impacted sites but the uniqueness decreases. 

Many researchers reported the highest species 

richness in crop land and forest habitat (Kunte, 

2001; Alarape et al., (2015). There is lesser 

butterfly diversity in regions with high human 

disturbances (Kitahara and Fujii, 1994). 

 
CONCLUSION 

Similar pattern for species abundance, 

diversity and phylogenetic distinction were 

observed comparing all sites across midhill 

attributing the impact of human settlement 

upon these highly sensitive bio-indicator fauna. 

This study provides a general overview of the 

pattern of butterfly species across habitat 

gradients of midhill mountains. The changes in 

land use/land cover along highly vulnerable in 

midhill zone for the butterfly species that 

especially helpful in understanding the effect of 

human settlement and habitat fragmentation. 
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