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Abstract— Spiders are among the most diverse groups of arthropods and play a vital role in maintaining ecological balance through 
predation and trophic regulation. In the Indian context, they occupy a unique position not only within ecosystems but also in traditional 
knowledge, mythology, and philosophical thought. For centuries, spider webs have symbolized creativity, patience, and the delicate 
balance of life, reflecting a deep cultural understanding of nature. Modern scientific research further highlights the ecological 
importance of spiders as natural pest controllers, bioindicators of environmental health, and key contributors to ecosystem stability 
across diverse landscapes, including forests, agricultural systems, grasslands, and mountainous regions. Despite these critical roles, 
spiders remain underrepresented in conservation discourse. This study integrates contemporary ecological knowledge with insights 
from Indian wisdom traditions to develop a holistic perspective on sustainability. It examines the functional roles of spiders in 
ecological processes alongside their symbolic and philosophical significance in cultural narratives and indigenous practices. By 
bridging traditional ecological knowledge with modern science, the review proposes an integrative framework for biodiversity 
conservation and sustainable ecosystem management. Such an approach not only strengthens ecological understanding but also 
reconnects modern society with culturally embedded environmental wisdom. In the context of ongoing environmental change, 
recognizing and integrating these perspectives is essential for appreciating the ecological significance of spiders and promoting long-
term sustainability. 
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Introduction  
 
Recent global assessments highlight the urgency of understanding arthropod biodiversity and ecosystem services, 
particularly in the context of rapid environmental change (Cardoso et al. 2023, Habel et al. 2022). Spiders are 
among the most evolutionarily successful and ecologically significant terrestrial predators, occupying nearly every 
habitat and playing a central role in ecosystem functioning as generalist predators, they exert substantial top-down 
control on insect populations, thereby contributing to trophic regulation and ecosystem stability across both natural 
and managed landscapes (Nyffeler & Birkhofer, 2017). Despite their functional importance, spiders remain largely 
overlooked in conservation frameworks and are frequently burdened by negative public perceptions. In contrast, 
Indian intellectual traditions have long recognized the spider as a profound symbol of creation, interconnectedness, 
and self-organization.  
 
Classical philosophical texts, particularly the Upanishads, invoke the spider as a metaphor for cosmic processes, 
illustrating how the universe emerges from and retracts into a single source, much like a spider weaving and 
withdrawing its web (Radhakrishnan, 1953; Olivelle, 1996). Such representations reflect an early 
conceptualization of dynamic, self-sustaining systems that resonates with contemporary ecological thinking. From 
a scientific perspective, spiders represent one of the most diverse arthropod groups, with a global distribution 
spanning virtually all terrestrial ecosystems (Foelix, 2011; World Spider Catalog, 2024).  
 
Modern ecological research has increasingly emphasized their role in maintaining food web structure, regulating 
pest populations, and serving as sensitive indicators of environmental change (Cardoso et al., 2020). Yet, these 
insights are rarely examined alongside the rich body of traditional ecological knowledge embedded within cultural 
and philosophical contexts. Bridging this divide offers a unique opportunity to develop a more integrative 
understanding of biodiversity and sustainability. By synthesizing ecological science with Indian traditional 
wisdom, this review seeks to reframe spiders not merely as biological agents, but as organisms situated at the 
intersection of ecological function and cultural meaning.  
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Such an interdisciplinary perspective can contribute to more holistic approaches to conservation, particularly in an 
era of accelerating environmental change.  Spiders, as dominant terrestrial predators, contribute significantly to 
ecosystem functioning and biodiversity maintenance (Nyffeler 2022). Despite this, their conservation remains 
understudied compared to other taxa (Mammola et al. 2022).  So, this review aims to integrate ecological science 
with Indian traditional wisdom to provide a comprehensive understanding of spiders and their relevance to 
sustainability. 
 
Diversity and Distribution of Spiders in India 
 
Recent studies emphasize the importance of documenting spider diversity in agroecosystems and natural habitats 
in India, where species richness is still underexplored (Sharma et al. 2022). India hosts a rich diversity of spiders 
due to its varied biogeographical zones. Current estimates suggest over 2000 described species, although actual 
diversity is likely higher (Keswani et al., 2012). Regions such as the Western Ghats and the Himalayas are 
biodiversity hotspots, while semi-arid zones like Rajasthan also support unique assemblages adapted to harsh 
conditions 
Major families include in India:  
Araneidae (orb-weavers) 
Salticidae (jumping spiders) 
Lycosidae (wolf spiders) 
Thomisidae (crab spiders) 
 
Ecological Roles of Spiders 
 
A. Biological Pest Control: Spiders act as natural predators, consuming vast numbers of insects. Globally, 
spiders are estimated to kill 400–800 million tons of prey annually, highlighting their importance in controlling 
pest populations (Nyffeler & Birkhofer, 2017). 
 
B. Trophic Dynamics: Spiders occupy intermediate trophic levels and contribute to energy transfer within food 
webs, stabilizing ecosystem interactions. Their trophic strategies are diverse and adaptable, allowing them to 
occupy multiple ecological niches and contribute to food web complexity (Pekár et al. 2021). 
 
C. Bioindicators of Environmental Health: Spider diversity and abundance are sensitive to habitat disturbance, 
making them effective indicators of ecological integrity (Marc et al., 1999). The use of spiders as bioindicators 
has been strengthened by recent ecological frameworks that highlight their sensitivity to habitat disturbance and 
environmental gradients (Branquart et al. 2021, Cardoso & Crespo 2024). 
 
D. Spiders as predators: Spiders feed on a wide variety of insects and other small arthropods. By controlling insect 
populations, they help maintain balance in ecosystems and reduce the spread of pests. This makes them natural 
pest controllers, important for agriculture and forests (Wise, 1993; Nyffeler & Birkhofer, 2017; Biology of Spiders; 
Foelix, 2011). 
 
E. Spiders in food webs: Spiders are a key part of the food chain. They act as both predators (eating insects) and 
prey (for birds, reptiles, and small mammals). This shows their role in energy transfer and ecosystem stability 
(Wise, 1993; Odum, 1971; Biology of Spiders; Foelix, 2011). 
 
F. Spiders and biodiversity: Spiders contribute to overall biodiversity. Different species occupy different 
ecological niches, helping ecosystems remain resilient and balanced (Wise, 1993; Cardoso et al., 2011; Biology 
of Spiders; Foelix, 2011). 
 
G. Ecological connections: The spider’s web itself is a symbol of interconnection. Ecologically, spiders link 
species and energy flows across the ecosystem, showing how everything in nature is interconnected (Odum, 1971; 
Wise, 1993; Capra, 1996; Cardoso et al., 2011). Spiders contribute significantly to biological pest suppression by 
exerting continuous predation pressure on insect populations. Their role as major terrestrial predators has been 
increasingly recognized in recent global analyses (Nyffeler 2022, Birkhofer et al. 2023). 
 
Spiders in Indian Wisdom and Cultural Traditions 
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A. Philosophical Significance: Ancient Indian texts, particularly the Upanishads, use the spider as a metaphor for 
creation, just as a spider spin and withdraws its web, the universe emerges from and returns to the ultimate reality. 
This analogy reflects an early understanding of self-organizing systems (Radhakrishnan, 1953; Olivelle, 1996). 
B.  Mythological and Symbolic Roles: Spiders symbolizes Creativity, Patience, Interconnectedness. These 
symbolic meanings align closely with modern ecological concepts such as network theory and ecosystem 
interdependence. 
 
C. Folk Ecological Knowledge: Rural communities often associate spider behavior with: Seasonal changes, 
Rainfall prediction, Habitat conditions. Such observations represent valuable traditional ecological knowledge 
(Gadgil et al., 1993). 
 
Integrating Traditional Knowledge and Modern Science 
 
The integration of traditional ecological knowledge with scientific research offers significant advantages: 
 
� Enhances ecological understanding 
� Promotes community participation in conservation 
� Provides culturally relevant sustainability solutions 
 
Recent interdisciplinary approaches emphasize the importance of combining local knowledge systems with 
empirical science for effective biodiversity management (Berkes, 2012). 
 
Spiders and Sustainability 
 
The ecosystem services provided by spiders, particularly in regulating pest populations, contribute significantly to 
sustainable agriculture and ecosystem resilience (Samu & Szinetár 2021, Birkhofer et al. 2023). 
 
� Sustainable Agriculture 
By naturally controlling pests, spiders reduce reliance on chemical pesticides, contributing to environmentally 
friendly farming practices. 
� Ecosystem Stability 
Spiders maintain ecological balance by regulating prey populations, preventing outbreaks of harmful insects. 
� Climate Change Monitoring 
Spiders respond rapidly to environmental changes, making them useful indicators of climate variability and habitat 
shifts. 
 
Threats to Spider Diversity 
 
Spider populations are increasingly threatened by: 
 
� Habitat destruction 
� Urbanization 
� Intensive agriculture 
� Pesticide use 
� Climate change 
 
The lack of awareness and negative perception further hinder conservation efforts. 
 
Conservation Strategies 
 
Despite their ecological importance, spiders face increasing conservation challenges due to habitat loss, climate 
change, and anthropogenic pressures (Mammola et al. 2022). Effective conservation of spiders requires: 
 
� Habitat preservation 
� Reduction in pesticide use 
� Public awareness programs 
� Inclusion in biodiversity assessments 
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Integrating traditional knowledge can enhance conservation outcomes by encouraging local community 
involvement. 
 
Future Research Directions 
 
Future research should focus on integrating biodiversity monitoring with functional ecology to better understand 
ecosystem services provided by spiders (Cardoso & Crespo 2024). Additionally, more regional studies are required 
to document spider diversity and ecological roles in underexplored landscapes such as Indian agroecosystems 
(Sharma et al. 2022). 
 
Future studies should focus on: 
 
� Documentation of indigenous knowledge related to spiders 
� Long-term biodiversity monitoring 
� Role of spiders in agroecosystems 
� Climate resilience and adaptation mechanisms 
 
Conclusion 
 
Spiders represent a vital link between ecological processes and cultural knowledge systems in India, offering a 
unique perspective for understanding sustainability. Recognizing their dual significance—as key ecological 
regulators and meaningful cultural symbols—creates opportunities for developing more holistic and context-
sensitive conservation strategies. Their role in controlling insect populations, maintaining trophic balance, and 
indicating ecosystem health highlights their ecological importance, while their presence in Indian philosophical 
traditions reflects a deep understanding of interconnectedness and natural harmony. By integrating traditional 
Indian thought with modern ecological science, this study demonstrates how spiders contribute to ecosystem 
stability and sustainable environmental practices. In ancient philosophy, they symbolize the creation and balance 
of the universe, whereas in contemporary science, they are recognized as essential components of biodiversity and 
ecosystem functioning. This convergence reinforces the interconnected nature of ecological systems. Such an 
integrative approach strengthens ecological research while incorporating cultural and ethical dimensions into 
conservation practices. In the context of ongoing environmental change, adopting this perspective is essential for 
fostering a more sustainable relationship with nature. Ultimately, acknowledging the combined ecological and 
cultural significance of spiders can play an important role in advancing biodiversity conservation and long-term 
sustainability. 
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