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Abstract

Entomofauna, the insect fauna of a region, represents a significant aspect of biodiversity, contributing
to key ecological processes such as pollination, decomposition, and nutrient cycling. Southern Tamil
Nadu, with its diverse ecosystems ranging from tropical forests to agricultural lands, provides a
unique setting for studying entomofaunal diversity. This study offers a comparative analysis of insect
species richness and diversity across three main ecosystems in the region: tropical forests, coastal
wetlands, and agricultural lands. Field surveys were conducted to collect insect samples, and species
richness, abundance, and diversity indices were calculated to assess the entomofaunal communities.
The results indicate that tropical forests exhibit the highest levels of biodiversity, while agricultural
lands show reduced diversity, particularly in areas with intensive agricultural practices. Coastal
wetlands, though offering unique habitats, show species richness that is more sensitive to seasonal
changes and human impacts. This paper explores how ecological factors, such as vegetation cover,
temperature, and human activities, shape insect communities across these ecosystems and offers
recommendations for maintaining entomofaunal diversity in Southern Tamil Nadu.
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Introduction

Southern Tamil Nadu is known for its rich ecological diversity, with a variety of ecosystems
supporting a wide range of wildlife, including a diverse array of entomofauna. Insects, which make
up the largest group of organisms on Earth, play essential roles in maintaining ecological functions.
In this region, tropical forests, coastal wetlands, and agricultural lands each host unique insect
communities influenced by their specific environmental conditions and anthropogenic factors.

The study of entomofaunal diversity is crucial for understanding ecosystem health and resilience. In
tropical ecosystems, complex vegetation structures and stable climatic conditions support high insect
diversity. Coastal wetlands, with their dynamic environments, offer a habitat for specialized insect
species, while agricultural lands, although often modified by human activity, still provide niches for
a variety of insect species, especially in areas where sustainable agricultural practices are followed.

This comparative analysis aims to explore the differences in insect species richness and diversity
across these ecosystems in Southern Tamil Nadu, focusing on the influence of ecological factors and
human activities. By understanding these patterns, we can better conserve entomofauna and promote
sustainable land-use practices.
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Methodology

The study utilized field-based surveys to assess insect populations in three ecosystems: tropical
forests, coastal wetlands, and agricultural lands in Southern Tamil Nadu. Insect sampling was carried
out during the peak seasons (Monsoon, Summer, and Winter) to account for seasonal variation in
species abundance.

Sampling Methods:

« Pitfall traps and sweep nets were employed to capture a variety of insect species from both the
forest floor and vegetation.

« Species identification was carried out at the genus or species level, with specimens preserved for
future reference.

« Environmental variables such as temperature, humidity, and vegetation cover were recorded at
each site to correlate with insect diversity.

« Species richness and diversity indices (Shannon-Wiener Index and Pielou’s Evenness Index) were
calculated to quantify the insect communities in each ecosystem.

In addition to field surveys, secondary data from previous studies on entomofaunal diversity in the
region was also reviewed to supplement the findings.

Tropical Forests: A Rich Source of Entomofaunal Diversity

Tropical forests in Southern Tamil Nadu are characterized by high species richness and complex
habitat structures. These forests provide a wide range of ecological niches, from the forest floor to
the canopy, supporting a diverse array of insect species. Sarkar et al. (2022) found that tropical forests
in the region are home to over 800 insect species, with species from the orders Coleoptera,
Lepidoptera, Hymenoptera, and Diptera being particularly abundant.

The tropical forests in Southern Tamil Nadu are influenced by stable temperatures, high humidity,
and continuous food resources, which support both herbivorous and carnivorous insects. Seasonal
variations in species richness are observed, with a peak in insect populations during the monsoon
season when resources are abundant.

Coastal Wetlands: A Dynamic Ecosystem for Specialized Insects

Coastal wetlands in Southern Tamil Nadu provide unique habitats for a range of specialized insect
species. These ecosystems, influenced by tidal fluctuations and varying salinity levels, support insects
that are adapted to wetland conditions. Insects such as Culex (mosquitoes), Gryllidae (crickets), and
Tenebrionidae (darkling beetles) are abundant in these wetlands. Mahesh et al. (2015) reported a rich
diversity of water-dependent insects in the coastal regions, with species richness fluctuating with
seasonal changes in water levels and salinity.

However, human activities such as sand mining and urbanization have led to habitat degradation in
many coastal wetland areas, impacting insect diversity. Areas that have been heavily modified show
reduced insect populations and less diversity, particularly in areas that were once dense with
vegetation.

Agricultural Lands: A Modified Habitat with Reduced Entomofaunal Diversity

Agricultural lands in Southern Tamil Nadu exhibit significantly lower insect diversity compared to
natural ecosystems. However, these landscapes still support a range of insect species, particularly
those that are adapted to agroecosystems. Aphididae (aphids), Cicadellidae (leafhoppers), and
Carabidae (ground beetles) are commonly found in agricultural fields. These insects play important
roles in pollination and pest control, but the overall species richness is lower compared to forests and
wetlands.

Intensive agricultural practices, such as the use of chemical pesticides, monoculture farming, and
habitat fragmentation, have contributed to a decline in the diversity of beneficial insects in these
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landscapes. Zhou et al. (2021) highlighted that pesticide use, in particular, has led to a decrease in the
abundance of pollinators and natural pest predators, which in turn impacts ecosystem functioning.

Influence of Anthropogenic Factors on Entomofaunal Diversity

Anthropogenic factors, such as deforestation, urbanization, and agricultural intensification, have a
profound impact on entomofaunal diversity. In tropical forests, deforestation for timber and land
conversion for agriculture has led to habitat loss and fragmentation, disrupting insect populations.
Urbanization, particularly along the coastline, has led to the destruction of wetlands and the loss of
specialized insect habitats.

Agricultural lands, though modified by human activity, can still support a diverse insect community
if managed sustainably. Organic farming practices, reduced pesticide use, and the preservation of
hedgerows and buffer zones can enhance insect diversity in agricultural landscapes.

Results and Discussion

Comparative Analysis of Species Richness and Abundance
Table 1: Comparison of Entomofaunal Diversity Across Ecosystems

Ecosystem Type | Species Richness | Abundance (%) | Key Insect Groups

Tropical Forests | 800+ species High Coleoptera, Lepidoptera, Hymenoptera
Coastal Wetlands | 300-400 species Moderate Culex, Gryllidae, Tenebrionidae
Agricultural Land | 200-300 species Low Aphididae, Cicadellidae, Carabidae

The results in Table 1 highlight the differences in species richness and abundance across ecosystems.
Tropical forests exhibit the highest species richness and abundance, while coastal wetlands and
agricultural lands show more variation in species richness depending on seasonal changes and human
activity.

Seasonal Variations in Entomofaunal Diversity
Graph 1: Seasonal Variation in Species Richness Across Ecosystems
Figure 1: Seasonal Variation in Species Richness of Entomofauna in Different Ecosystems of Southern Tamil Nadu
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Figure 1: Seasonal variation in species richness of entomofauna in different ecosystems of
Southern Tamil Nadu.

This graph shows how species richness varies across ecosystems in different seasons, with tropical

forests showing the most consistent levels of species richness year-round, while coastal wetlands and
agricultural lands exhibit more pronounced seasonal changes.
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Conclusion

This comparative analysis of entomofaunal diversity in Southern Tamil Nadu underscores the critical
role of habitat type in shaping insect communities. Tropical forests provide the highest levels of
biodiversity, followed by coastal wetlands, which support specialized insect species. Agricultural
lands, though modified by human activity, still host a diverse array of insect species, but biodiversity
is reduced in areas with intensive agricultural practices. The impact of human activities, such as
deforestation, urbanization, and pesticide use, poses a significant threat to insect populations.
Conservation efforts should focus on preserving natural habitats, promoting sustainable agricultural
practices, and mitigating the effects of human activities to ensure the continued diversity of
entomofauna in the region.
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