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Abstract 

Butterflies are both charismatic biodiversity components and important pollinators whose presence indicates ecosystem health. 

The Ballari (Bellary) district in eastern Karnataka contains a mosaic of dry deciduous, rocky outcrops, agricultural lands and 

riparian corridors (Tungabhadra channel, Daroji area) that support diverse Lepidoptera. This paper synthesizes local and 

regional studies on butterfly diversity in Ballari, reviews butterfly pollination ecology, documents major threats (land-use 

change, urbanization, climate variability), and presents a field-study framework and conservation recommendations aimed at 

strengthening pollination services and butterfly-mediated biodiversity in Ballari. Key findings from recent local surveys show 

appreciable species richness and seasonality patterns in the district, while regional reviews provide ecological context for the 

role of butterflies in pollination and gene flow. The paper closes with practical conservation actions — habitat restoration, 

citizen science monitoring, agri-friendly practices, and policy linkages — tailored to Ballari’s landscape and socio-economic 

reality.  

Introduction 

Butterflies (Order Lepidoptera) perform multiple ecological roles: as pollinators, herbivores (larval host 

specificity), prey items for higher trophic levels, and indicators of habitat quality. Conserving butterfly diversity 

thus contributes to broader biodiversity and ecosystem service goals. Ballari district, with its mix of rocky hills 

(e.g., Daroji Sloth Bear Sanctuary), riparian corridors along the Tungabhadra, agricultural mosaics, and peri-urban 

green spaces, provides an opportunity to study butterfly ecology in a dry tropical landscape under rapid land-use 

change. The objectives of this paper are to: (1) synthesize existing knowledge on butterfly diversity in Ballari; (2) 

review butterfly pollination dynamics relevant to local flora and agroecosystems; (3) identify key threats and 

knowledge gaps; and (4) propose a replicable survey and conservation framework for Ballari.  

 
Figure: Map of Ballari District Showing Survey Sites 
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Scope and approach 

This is a mixed-format paper combining literature synthesis (regional checklists and local surveys) with a 

recommended empirical study design, data analysis plan, and conservation action roadmap tailored for Ballari 

district stakeholders — researchers, forest department, NGOs, farmers and citizen scientists. 

Literature review 

Ali, S., & Daniel, J. C. (2019), in The Book of Indian Butterflies, provide one of the most comprehensive accounts 

of butterfly diversity in India. Their work offers detailed species descriptions, identification keys, distribution 

patterns, habitat preferences, and behavioral characteristics of more than 700 butterfly species. The authors also 

highlight ecological roles, including pollination, plant–insect interactions, and the significance of butterflies as 

bioindicators of ecosystem health. Importantly, the book emphasizes threats such as habitat loss, climate change, 

and human disturbances, underscoring the need for conservation strategies. This resource serves as a foundational 

reference for ecological studies, biodiversity assessments, and conservation planning in Indian landscapes. 

Myala, K., & Shwetha, A. (2020) conducted a detailed study on butterfly diversity and population dynamics 

within the SSA GFG College Campus in Ballari, Karnataka. Their survey documented the species richness, 

abundance, and seasonal variations of butterflies in a semi-urban habitat, highlighting the ecological importance 

of even small green spaces in supporting Lepidoptera populations. The study identified key families such as 

Nymphalidae and Lycaenidae as dominant and noted correlations between floral resources and butterfly 

abundance. The authors emphasized that college campuses and similar urban green patches can act as biodiversity 

refuges, contribute to pollination services, and serve as practical sites for environmental education and citizen 

science initiatives. This work provides a crucial baseline for understanding butterfly ecology in Ballari and 

informs local conservation and habitat management strategies. 

Kunte, K., Sondhi, S., & Roy, P. (2020) developed Butterflies of India: A Biodiversity Portal, an online platform 

that compiles comprehensive data on butterfly species across India. The portal provides taxonomic details, 

distribution maps, photographs, seasonal occurrence, and ecological notes for numerous species. It serves as an 

accessible resource for researchers, citizen scientists, and conservationists, enabling real-time documentation and 

monitoring of butterfly populations. The authors emphasize the importance of community participation in 

recording butterfly sightings, which enhances understanding of species distribution, habitat preferences, and 

phenology. For studies in regions like Ballari district, this portal offers valuable baseline data, supports species 

identification, and aids in planning conservation strategies and biodiversity assessments. 

Sreekumar, P. G., & Balakrishnan, V. C. (2001) investigated butterfly habitat utilization in the Western Ghats, 

a biodiversity hotspot in India. Their study analyzed species composition across different habitat types, including 

forest interiors, edges, and open areas, highlighting how vegetation structure, microclimate, and resource 

availability influence butterfly distribution. The authors observed that certain species were highly habitat-specific, 

while generalist species were more adaptable to disturbed or fragmented landscapes. Their findings underscore 

the importance of habitat heterogeneity for maintaining butterfly diversity and provide insights into conservation 

planning, particularly in regions facing habitat loss and fragmentation. This work is relevant for understanding 

habitat requirements and guiding butterfly conservation efforts in areas like Ballari district, where habitat 

variability affects pollinator populations. 

Study Area: Ballari District — landscape and habitats 

Geographic and climatic overview 

Ballari (also spelled Bellary) lies in northeastern Karnataka, characterized by semi-arid to dry deciduous climatic 

conditions with distinct wet (southwest monsoon) and dry seasons. Elevation varies moderately with rocky hills 

and plateau formations. Agricultural lands (rainfed and irrigated by Tungabhadra canal systems), urban pockets, 

and protected areas (e.g., Daroji Sloth Bear Sanctuary) create heterogeneous habitats for butterflies. Several 

focused surveys have been conducted in specific Ballari sites (college campuses, riparian channels, sanctuary 

margins), documenting notable species richness.  
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Key habitats for butterflies in Ballari 

• Rocky outcrops and scrub: Provide microhabitats and host plants for specialized species (common in 

Daroji landscape).  

• Riparian corridors (Tungabhadra channel): Serve as linear refugia and dispersal conduits; studies 

along the channel show variable species composition related to vegetation and water availability.  

• Agricultural and peri-urban gardens: Nectar and host plant resources in farmlands and gardens 

support generalist pollinators and can act as corridors when managed with butterfly-friendly plants.  

Recent local inventories and surveys 

Multiple targeted surveys and campus assessments document a locally rich butterfly fauna in Ballari. For example, 

a campus-based diversity assessment recorded numerous species and seasonal patterns, indicating that even small 

green patches contribute to regional biodiversity. Surveys along the Tungabhadra irrigation channel reported 

species composition shifts along riparian gradients, highlighting the channel’s role as a biodiversity corridor. 

Studies in and around Daroji Sanctuary—a regional hotspot—also report substantial species lists and seasonality 

patterns typical of dry tropical systems. These local efforts establish a baseline for structured monitoring and 

conservation planning.  

Family-level patterns and common taxa 

Regional work across Karnataka shows dominance by families such as Nymphalidae and Lycaenidae in many 

sites; similar patterns appear in Ballari-area studies. Species richness is influenced by vegetation heterogeneity, 

availability of larval host plants, and nectar resources. The regional checklist exercises for Karnataka further help 

prioritize species likely to occur in Ballari and inform identification guides for citizen monitors.  

How butterflies pollinate 

Butterflies visit flowers primarily for nectar, using visual cues (colour and patterns) and scent. While they carry 

less pollen on their bodies than bees (owing to smoother bodies and longer tongues that avoid deep contact with 

anthers), they nonetheless effect pollination for many plant species—especially open, brightly coloured flowers 

adapted to Lepidoptera visitation. Some butterflies (e.g., certain Heliconius species elsewhere) even collect and 

transfer pollen deliberately; in India, most pollination contributions by butterflies are generalist but ecologically 

meaningful for wild plants and some crops. Importantly, butterflies can transfer pollen over longer distances 

during flights, aiding gene flow.  

Butterfly–plant interactions in Ballari landscapes 

Local riparian and scrub flora (native flowering shrubs, grasses, and herbs) provide nectar and larval host plants. 

In agricultural margins and gardens, cultivated flowering plants and hedgerows can increase visitation by 

generalist butterfly species. Because Ballari’s landscape includes corridors (Tungabhadra) and fragmented 

habitats, butterflies likely contribute to cross-pollination across fragmented patches—supporting genetic exchange 

in remnant plant populations. Direct quantitative studies on plant-specific pollination by butterflies in Ballari 

remain limited, indicating a critical research gap.  

Threats to Butterfly Populations and Pollination Services 

Butterfly populations across regions such as Ballari in Karnataka are increasingly threatened by a combination of 

ecological and anthropogenic pressures. Rapid land-use change—especially the conversion of natural scrub, 

grasslands, and riparian vegetation into agricultural fields, mining zones, and urban settlements—has resulted in 

the loss and fragmentation of crucial habitats, limiting access to nectar sources and larval host plants. Intensive 

pesticide use in farmlands poses another major threat, as chemicals adversely affect both adult butterflies and 

caterpillars, often leading to reduced survival and impaired reproduction. Climate variability, including irregular 

rainfall, rising temperatures, and prolonged dry spells, disrupts seasonal emergence patterns and migration routes, 

weakening plant–pollinator synchrony. Additionally, road expansion and vehicular traffic cause direct mortality, 

particularly during mass movements of butterflies along traditional migration pathways. Declining floral diversity 
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in agricultural and urban landscapes further diminishes available nectar resources, weakening pollination 

networks. Collectively, these threats not only endanger butterfly diversity but also compromise their ecological 

role as pollinators, ultimately reducing plant reproduction, genetic exchange, and overall ecosystem resilience. 

 

Figure: Seasonal Variation in Butterfly Abundance in Ballari 

Land-use change, habitat loss and fragmentation 

Conversion of natural scrub and native vegetation to intensive agriculture, mining and infrastructure (road 

widening, urban expansion) reduces available host and nectar resources. Fragmentation isolates populations and 

impairs movement, leading to local extinctions of specialized species. Local observations and surveys in Ballari 

emphasize the susceptibility of butterflies to habitat alteration.  

Climate variability and migration impacts 

Changes in rainfall patterns and temperature regimes can shift butterfly phenology (timing of emergence, 

breeding) and migration routes. Recent reporting from regional lepidopterists indicates increased mortality during 

migrations and altered movements linked to urban hazards and climate stressors; such dynamics have been 

observed affecting butterflies on Ballari roads and landscapes. These trends threaten the stability of pollinator 

networks and the timing of plant–pollinator interactions.  

Pesticide use and agricultural practices 

Widespread pesticide application in crop fields reduces survival of both larval and adult stages. Monoculture 

landscapes with few hedgerow resources further limit butterfly habitat and nectar sources. Promoting integrated 

pest management and flowering field margins can mitigate these impacts. 

Roads, vehicle mortality and direct human disturbance 

High-traffic roads through migration corridors and expanding construction activities increase direct mortality. 

Local accounts document deaths of migrating butterflies alongside roads in and near Ballari. 

Research Methods: proposed field study for Ballari 

To move from descriptive knowledge to actionable conservation, a structured field study is proposed. This can be 

conducted by universities, forest department staff, or citizen science groups. 

Objectives 

1. Produce a standardized checklist and seasonal abundance patterns for butterflies across Ballari habitat 

types. 
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2. Quantify flower-visitation networks to determine butterfly contribution to pollination relative to other 

pollinators. 

3. Map critical nectar and host-plant resources and identify connectivity corridors for butterfly movement. 

Sampling design and site selection 

• Stratified sites: Select representative sites in (a) Daroji rocky scrub, (b) Tungabhadra riparian corridor, 

(c) agricultural margins (rainfed and irrigated), and (d) urban/peri-urban green spaces. 

• Repeat visits: Monthly sampling over 12–18 months to capture seasonality. 

• Transects and point counts: Use Pollard walk transects (100–500 m) for abundance and species counts; 

complement with timed point observations for flower visitation.  

Pollination network methods 

• Focal plant observations: For focal plant species (wild and crop) record butterfly visits, visit duration, 

and behaviour (probing depth, contact with reproductive parts). 

• Pollen transfer checks: Collect pollen loads from butterfly bodies (non-lethal swabs) for identification 

under microscope to confirm pollen transport. 

• Network analysis: Construct plant–visitor matrices and compute network metrics (connectance, 

specialization) to identify keystone species and vulnerable interactions.  

Host-plant documentation and larval surveys 

• Catalog larval host plants at each site by observing oviposition and larval feeding. This is crucial for 

habitat restoration planning. 

Data analysis 

• Diversity indices (Shannon, Simpson), seasonal abundance charts, occupancy modelling for species with 

low detection, and network metrics will form the analytical backbone. 

Habitat protection and restoration 

• Protect key habitats: Prioritize protection of Daroji’s scrub patches and riparian corridors as source 

areas.  

• Restore nectar/host plant assemblages: Encourage native flowering hedgerows and host plant patches 

in farmland margins and urban parks. Use locally appropriate species lists drawn from survey results. 

Agroecological practices for pollinator-friendly farming 

• Promote field margins, flowering cover crops, and reduced pesticide regimes (IPM). Incentivize farmers 

through extension programs linking pollinator health to crop yield stability. 

Connectivity and landscape planning 

• Maintain riparian corridors (Tungabhadra) as movement routes; plant linear strips of nectar-bearing 

species where fragmentation is severe.  

Citizen science, education and community engagement 

• Mobilize local schools, colleges and NGOs for butterfly monitoring (using simple Pollard methods and 

smartphone photo submissions). Campus studies in Ballari demonstrate that small green spaces can 

contribute valuable records.  
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Policy and institutional linkages 

• Integrate pollinator conservation into district-level biodiversity action plans; coordinate with the Forest 

Department, Department of Agriculture, and local planning bodies. 

Limitations and knowledge gaps 

• Existing Ballari records are site-focused and spatially patchy; a landscape-scale, multi-season inventory 

is lacking.  

• Quantitative estimates of pollination services provided specifically by butterflies to local crops are 

scarce; detailed plant–pollinator experiments are needed.  

Conclusion 

Butterflies in Ballari are an important element of regional biodiversity and contribute to pollination networks that 

sustain wild flora and potentially crop systems. Local surveys show promising species richness, but threats from 

land-use change, climate variability, pesticide use and road mortality require coordinated conservation action. 

Implementing a district-scale monitoring program, restoring nectar and host-plant resources, promoting 

pollinator-friendly agriculture, and engaging local communities will strengthen butterfly populations and the 

pollination services they support — a win for biodiversity and people alike. 
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