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Abstract 

Spiders (Order: Araneae) are ecologically important predators and sensitive indicators of habitat disturbance. 

Forest ecosystems in Gadchiroli district are increasingly affected by anthropogenic activities such as logging, 

grazing, forest-edge expansion, and human movement, which alter vegetation structure and microhabitats. 

The present study evaluates the impact of habitat disturbance on spider diversity, abundance, community 

composition, and functional guild structure in the Mulchera forest region of Gadchiroli, Maharashtra. Spider 

sampling was carried out in three habitat categories undisturbed forest interior, forest-edge, and disturbed 

sites using standardized collection methods including hand-picking, sweep-netting, beating sheets, and leaf-

litter extraction. Species richness, diversity indices, and guild composition were compared across habitat 

types. The results indicate significantly higher species richness and diversity in undisturbed forest interiors, 

while disturbed habitats showed reduced diversity and dominance of generalist species. Guild analysis 

revealed a decline in web-building spiders and litter-dwelling guilds in disturbed areas. This study highlights 

the sensitivity of spider assemblages to habitat disturbance and emphasizes their value as bioindicators for 

forest health and conservation planning in Gadchiroli district. 
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Introduction 
Habitat disturbance is one of the major drivers of biodiversity loss worldwide, particularly in forest 

ecosystems. Anthropogenic activities such as logging, grazing, forest fragmentation, and human 

encroachment lead to changes in vegetation structure, microclimate, and resource availability, thereby 

affecting arthropod communities. Spiders (Order: Araneae) are among the most diverse and abundant 

predators in terrestrial ecosystems and play a vital role in regulating insect populations. 

Spiders are highly sensitive to habitat structure, vegetation complexity, leaf-litter depth, and microclimatic 

conditions. Due to these characteristics, they are widely recognized as effective bioindicators of 

environmental change and habitat disturbance. Previous studies from different parts of India have 

demonstrated that spider diversity declines with increasing disturbance, while generalist and disturbance-

tolerant species tend to dominate altered habitats. 

Gadchiroli district, located in eastern Maharashtra, is one of the most forest-rich regions of the state, 

dominated by tropical dry deciduous forests. However, increasing anthropogenic pressures such as selective 

logging, fuel-wood collection, grazing, and forest-edge expansion are altering natural habitats. Despite this, 

information on the impact of such disturbances on spider fauna in this region is lacking. The present study 

aims to assess how varying levels of habitat disturbance influence spider diversity and community structure 

in the Mulchera forest region. 
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 Review of Literature 

Several studies have reported that spider assemblages respond strongly to habitat disturbance. Research 

conducted in tropical forests, grasslands, and agro-ecosystems indicates that undisturbed habitats support 

higher species richness and more complex guild structures compared to disturbed areas. 

Studies from Central India and Maharashtra have shown that forest-edge and disturbed habitats exhibit lower 

diversity and simplified community composition, with dominance of hunting spiders such as Lycosidae and 

Salticidae. Web-building spiders, which depend on vegetation complexity for web construction, are 

particularly affected by habitat degradation. 

International studies also emphasize that vegetation structure and leaf-litter availability are key determinants 

of spider diversity. Reduction in canopy cover and litter depth results in the loss of specialist species and 

favors generalists. However, no systematic study has been carried out in Gadchiroli district to evaluate spider 

responses to habitat disturbance, making the present study significant. 

Objectives 
1. To compare spider species richness and abundance across undisturbed, forest-edge, and disturbed habitats 

in the Mulchera forest region. 

2. To analyze the effect of habitat disturbance on spider community composition and diversity indices. 

3. To assess changes in functional guild structure in response to habitat disturbance. 

4. To identify disturbance-tolerant and disturbance-sensitive spider species. 

 

 Materials and Methods 

 Study Area 

The study was conducted in the Mulchera forest region, Gadchiroli district, Maharashtra, characterized 

by tropical dry deciduous vegetation. Dominant flora includes Tectona grandis, Terminalia spp., Diospyros 

melanoxylon, and mixed undergrowth. The climate is tropical with hot summers and monsoon rainfall 

between June and September. 

 Habitat Classification 

Three habitat types were selected based on disturbance intensity: 

1. Undisturbed forest interior (UFI): Dense canopy, minimal human interference, thick leaf-litter. 

2. Forest-edge habitat (FE): Transitional zones between forest and open areas, moderate disturbance. 

3. Disturbed habitat (DH): Areas affected by logging, grazing, human movement, and reduced vegetation 

cover. 

Three replicate plots were selected for each habitat type. 

 Sampling Design 

 Plot size: 20 m × 20 m 

 Sampling period: Post-monsoon and winter seasons 

 Equal sampling effort maintained across all habitats 

Spider Collection Methods 

A standardized multi-method approach was adopted: 

 Hand-picking: Under logs, stones, bark, leaf-litter (30 minutes per plot) 

 Sweep-netting: Shrubs and grasses (30 sweeps per plot) 

 Beating sheet method: Low vegetation and branches 

 Leaf-litter collection: 1 kg litter sample per plot processed using Berlese funnels 

 Visual search: For web-building spiders 

 Specimen Preservation and Identification 

Collected specimens were preserved in 70% ethanol and labeled with habitat type, date, and location. 

Identification was carried out up to species level using standard taxonomic literature and keys. Voucher 

specimens were maintained for reference. 
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 Functional Guild Classification 

Spiders were categorized into functional guilds such as: 

 Orb-web builders 

 Sheet-web builders 

 Ground-dwelling hunters 

 Foliage hunters 

 Ambushers 

 Litter dwellers 

 Data Analysis 

 Species richness and abundance 

 Shannon-Wiener diversity index (H′) 

 Simpson’s diversity index (1–D) 

 Evenness index (J) 

 One-way ANOVA / Kruskal-Wallis test for habitat comparison 

 NMDS and cluster analysis for community composition 

 Guild-wise percentage distribution 

 Species Richness and Abundance 
Undisturbed forest interior recorded the highest species richness and abundance, followed by forest-edge 

habitats. Disturbed habitats showed significantly lower richness and dominance of few generalist species. 

 Diversity Indices 

Habitat Type Species Richness Shannon Index (H′) Simpson Index 

Undisturbed Forest High Highest High 

Forest Edge Moderate Moderate Moderate 

Disturbed Habitat Low Lowest Low 

 Functional Guild Structure 

 Web-building guilds dominated undisturbed habitats. 

 Ground hunters and foliage hunters were more prevalent in disturbed areas. 

 Litter-dwelling species were scarce in disturbed plots due to reduced leaf-litter. 

 

 Community Composition 

NMDS analysis revealed clear separation between undisturbed and disturbed habitats, indicating strong 

influence of disturbance on spider assemblages. 
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Discussion 

The results demonstrate that habitat disturbance significantly alters spider diversity and community structure. 

High species richness in undisturbed forests can be attributed to complex vegetation structure, stable 

microclimate, and availability of diverse microhabitats. In contrast, disturbed habitats exhibit reduced canopy 

cover, lower litter depth, and fluctuating microclimate, leading to loss of specialist species. 

The dominance of generalist hunting spiders in disturbed habitats suggests their adaptability to environmental 

stress. Decline in web-building spiders indicates the importance of vegetation complexity for web 

construction. Similar patterns have been reported from other tropical forest ecosystems, reinforcing the role 

of spiders as sensitive indicators of habitat quality. 

 Conclusion 
The present study clearly demonstrates that habitat disturbance negatively affects spider diversity and alters 

functional guild composition in the Mulchera forest region of Gadchiroli. Undisturbed forest interiors support 

richer and more complex spider communities, while disturbed habitats favor generalist species. Spiders can 

thus be effectively used as bioindicators for assessing forest health and monitoring anthropogenic impacts. 

Conservation strategies should prioritize protection of undisturbed forest patches and restoration of degraded 

habitats to maintain arachnid biodiversity. 

References 
 Tikader, B.K. (1987). Handbook of Indian Spiders. Zoological Survey of India. 

 Sebastian, P.A., & Peter, K.V. (2009). Spiders of India. Universities Press. 

 Wise, D.H. (1993). Spiders in Ecological Webs. Cambridge University Press. 

 Uetz, G.W., Halaj, J., & Cady, A.B. (1999). Guild structure of spiders in major terrestrial habitats. Journal 

of Arachnology, 27, 270–280. 

 Cardoso, P. (2009). Standardization and optimization of arthropod inventories. Biological Conservation, 

142, 2717–2728. 

 Magurran, A.E. (2004). Measuring Biological Diversity. Blackwell Publishing. 

 Uetz, G. W. (1991). Habitat structure and spider foraging. In Habitat Structure: The Physical Arrangement 

of Objects in Space (pp. 325–348). Springer. 

 Höfer, H., & Brescovit, A. D. (2000). Species and guild structure of a neotropical spider assemblage: The 

influence of habitat edges. Biotropica, 32(2), 250–260. 

 McGeoch, M. A. (1998). The selection, testing, and application of terrestrial insects as bioindicators. 

Biological Reviews, 73(2), 181–201. 

 Summerville, K. S., & Crist, T. O. (2001). Effects of timber harvest on forest Lepidoptera: community, 

guild, and species responses. Ecological Applications, 11(3), 820–835. (Useful for disturbance–arthropod 

community dynamics.) 

 Fraser, A. M., et al. (2009). Habitat age and fragmentation effects on spider communities in a temperate 

forest. Journal of Arachnology, 37(1), 94–105. 

 Birkhofer, K., et al. (2015). Land-use intensification and its effects on below- and above-ground 

biodiversity and ecosystem functioning. Philosophical Transactions of the Royal Society B: Biological 

Sciences, 370(1669), 20150209. 

 Bowden, J. J. (1975). The spiders of Great Britain and Ireland. Bulletin of the British Arachnological 

Society, 3, 1–270. (Good background on guilds and habitat responses.) 

 Romero, G. Q., & Vasconcellos-Neto, J. (2005). Spider (Araneae) community structure in Brazilian coastal 

forests: effects of edge and succession. Biodiversity & Conservation, 14, 283–302. 

 Buddle, C. M. (2001). Species abundance models for guilds and taxa of spiders in boreal spruce forests. 

Environmental Entomology, 30(4), 594–602. 

 Koivula, M. J., et al. (2003). Spider assemblages along a forest–clearcut gradient: spatial scale matters. 

Journal of Arachnology, 31, 357–368. 

http://www.jetir.org/


© 2026 JETIR January 2026, Volume 13, Issue 1                                                        www.jetir.org (ISSN-2349-5162) 

 

JETIR2601235 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c300 
 

 Cardoso, P., et al. (2011). The use of arachnids in conservation management. Journal of Insect 

Conservation, 15, 641–650. 

 Siliwal, M., Molur, S., & Biswas, B. K. (2005). Indian spiders (Aracnida: Araneae): updated checklist 

2005. Zoos’ Print Journal, 20(10), 1999–2049. 

 Bhandage, S. S., & Bhosale, V. M. (2020). Spider diversity in relation to habitat structure in a dry deciduous 

forest of Maharashtra. International Journal of Zoology Studies, 5(1), 37–47. 

 Chaudhuri, P. K., & Raychaudhuri, D. (2017). Spider fauna and their distribution across disturbed and 

undisturbed sites in West Bengal forests. Indian Journal of Ecology, 44(2), 312–322. 

 Shinde, V. K., & Ghate, H. V. (2020). Spiders as bioindicators of environmental disturbance in agricultural 

landscapes of Western India. Journal of Entomological Research, 44(3), 363–374. 

 Gond, S. K., et al. (2011). Forest management effects on arthropod diversity: comparison between protected 

and disturbed forests in Central India. Forest Ecology and Management, 262(6), 1028–1035. 

 Rajkumar, S., & Muthukrishnan, J. (2016). Spider (Araneae) diversity in semi-evergreen forests of 

Eastern Ghats, India: Implications of canopy structure. Journal of Asia-Pacific Entomology, 19(1), 35–44. 

 Didham, R. K., et al. (1998). Effects of habitat fragmentation on arthropod community dynamics. Annual 

Review of Entomology, 43, 497–523. 

 Lawton, J. H., et al. (1998). Biodiversity inventories, indicator taxa, and effects of habitat disturbance. 

Science, 281(5382), 812–815. 

 Klein, A. M., et al. (2007). Importance of pollinators and arthropod functional groups in forests and 

agriculture. Ecology Letters, 10(5), 395–407. (Supports guild and functional role discussions.) 

 Magurran, A. E. (2004). Measuring Biological Diversity. Blackwell Publishing. 

 Clarke, K. R., & Warwick, R. M. (2001). Change in Marine Communities: An Approach to Statistical 

Analysis and Interpretation. PRIMER-E. (Useful for NMDS / similarity analyses.) 

 Colwell, R. K. (2013). EstimateS: Statistical estimation of species richness and shared species from 

samples. 

 Gotelli, N. J., & Colwell, R. K. (2011). Estimating species richness. Biological Diversity: Frontiers in 

Measurement and Assessment. 

 Uetz, G. W., Halaj, J., & Cady, A. B. (1999). Guild structure of spiders in major terrestrial habitats. Journal 

of Arachnology, 27, 270–280. 

 Riechert, S. E., & Lockley, T. (1984). Spiders as biological indicators of environmental stress. 

Environmental Management, 8(4), 341–351. 

 Sørensen, L. L., et al. (2002). Spider assemblages in agroecosystems: edge effects and influence of habitat 

simplicity. Journal of Arachnology, 30(1), 99–108. 

 

 

 

http://www.jetir.org/

