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Abstract This review article discusses insects' importance in maintaining ecosystems' equilibrium and productivity. 

Due to diversity and global distribution, insects contribute to ecological complexity, resilience, and overall health. 

The article highlights the historical relationship between humans and insects, with insect research becoming a 

reputable scientific discipline during the Renaissance. The article also discusses the role of insects in pollination, 

decomposition, and the food web. Insects are crucial for pollination processes, with over 75% of the world's important 

food commodities relying on insect pollination. Insects also play a vital role in decomposition, transporting organic 

matter and reintroducing nutrients to the soil. Predatory insects help preserve ecological equilibrium by capturing 

and ingesting prey, affecting the physical structure of the soil and plant relationships. Soil engineers like termites, 

dung beetles, and ants contribute to soil ecology by breaking down plant waste and influencing the soil's chemical 

composition and physical structure. The article also mentions the role of insects as disease vectors and the potential 

benefits of non-native insect species in ecosystems. In agriculture, insects provide essential ecosystem services such 

as pollination and pest control, significantly impacting crop yield. Dung beetles, in particular, enhance soil nutrient 

concentrations and increase crop yield. Overall, the article emphasizes the significant role of insects in maintaining 

the health and vitality of ecosystems and their importance to human well-being. 
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Introduction 

A delicate equilibrium in nature exemplifies the 

complexity and variety of life on Earth. Ecosystems 

exemplify the complex dynamics between 

interdependent systems, synergies, and relationships 

(Verma et al., 2023). These are defined as 

interdependent structures composed of living and 

nonliving components. Whether terrestrial, aquatic, 

tropical, or temperate, these systems have undergone 

evolutionary changes spanning millions of years. A 

multitude of factors have influenced their stability and 

productivity. The predominant and most significant 

organisms that contribute to this equilibrium are 

insects. Insects are vital to maintaining ecological 

complexity, resilience, and overall health due to their 

extraordinary diversity and nearly global distribution. 

Ecosystems operate through the collaborative efforts 

of biotic and abiotic processes, including nutrient 

cycling, energy transfer, predation, and herbivory 

(Saunders, 2018). Every organism, regardless of size 

or significance, functions within the food chain. To 

maintain ecological equilibrium, the earthworm 

aerates the soil, the predator pursues its prey, and the 

butterfly pollinates blossoms. Whether caused by 

humans or nature, disturbances to this equilibrium, 

such as deforestation, can have a cascading effect 

visible at multiple trophic levels. This equilibrium 

generates ecological services, such as pollination, 

water purification, and air quality regulation, which 

demonstrate how dependent humans are on the health 

and vitality of these systems (Jankielsohn, 2018). 

Explore the immense realm of insects, which 

symbolise the apex of biodiversity. To 

comprehensively understand their diversity, consider 

that insects comprise an estimated 10 million species, 

or more than 90 percent, of all known life on Earth. 

They are present everywhere, from the dense 

rainforests of the Amazon to the icy tundras of the 

Arctic (Sharma et al., 2023). The remarkable ability 

of insects to confound and motivate scientists and 

naturalists is evident in their capacity to inhabit 

virtually any ecological niche. The ingenuity and 

adaptability of insects are beyond comparison; this 

can be observed in beetles that can navigate by 

utilising the Milky Way and ants that produce their 

sustenance. The sheer diversity of insects is 
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remarkable, but their geographical distribution further 

emphasises their importance. Desperately seeking a 

planet devoid of insects would be challenging. They 

possess supremacy over the land, air, and sea. Item 

species mutually influence regional and global 

processes due to their substantial population size and 

extensive geographic range. The variability in the 

distribution of numerous insect species in response to 

climate zone shifts caused by global impacts 

demonstrates both their adaptability and the potential 

harmful consequences of substantial environmental 

changes. 

History of human-insect interaction dynamic 

The historical relationship between humans and 

insects has transformed, with insect research 

becoming a reputable scientific discipline during the 

Renaissance. By demonstrating that insects undergo 

metamorphosis, entomologists such as Jan 

Swammerdam, who examined the anatomy of insects 

in the 17th century, disproved the theory of 

spontaneous creation. The binomial nomenclature 

system developed by Carl Linnaeus in the 18th 

century transformed our knowledge of insects and 

profoundly impacted the development of the 

biological sciences(Wilby and Thomas, 

2002).Exploration and methodological developments 

during the nineteenth and twentieth centuries 

expanded the scope and depth of entomological study. 

The foundation of Charles Darwin's theory of 

evolution by natural selection was insect research, 

specifically beetles. Due to the expanding global 

movement and the heightened awareness of insects as 

vectors of disease, mosquito research and their role in 

transmitting diseases like malaria were all intensified 

(Gullan and Cranston, 2014).Genetic investigations 

into the fruit fly Drosophila melanogaster produced 

ground-breaking findings regarding the insect's 

development, evolution, and genetics during the 

twentieth century, which caused a paradigm shift in 

the field of entomology. This diminutive insect rose 

to prominence in biological research due to its brief 

life span and readily observable mutations; it 

influenced not only entomology but also 

developmental biology and genetics (Weeks and 

Oseto, 2018). 

Role of insects in pollination 

Insects and flowering plants are integral components 

in the intricate web of pollination processes, which are 

fundamental to existence on our planet. Pollination is 

the reproductive mechanism employed by plants to 

ensure the survival of the species through the transfer 

of pollen grains from the male anther of a flower to its 

female stigma. Due to their evolutionary relationship 

with wind, water, and animals, which has led to plant 

and insects adaptations, insects significantly 

contribute to this transmission (Castelli et al., 2020). 

Due to their routine foraging for pollen and nectar, 

bees are the most indispensable invertebrate 

pollinators. Consequently, they possess remarkable 

expertise in the transportation of pollen between 

individual blossoms. Particular plant and insect 

species have undergone coevolutionary changes that 

benefit both. Another form of insect pollinator, 

beetles, typically feed on pollen instead of nectar and 

have a closer relationship with plants. Because over 

75% of the world's most important food commodities 

rely on insect pollination, their function as insect 

pollinators is vital to human food security. Fruits, 

vegetables, berries, and seeds are among the crops 

highly dependent on insect pollination. Annual 

estimates place the economic value of ecosystem 

services in the hundreds of billions of dollars, 

highlighting agriculture's dependence on these minute 

pollinators (Høye and Sikes, 2013). 

Role of insects in decomposition  

Cycles govern the natural world, and decomposition 

is an integral component of each cycle. The process of 

decomposing organic substances into simpler organic 

or inorganic matter is called decomposition. An 

important function of insects in this process is 

transporting organic matter to microorganisms, which 

then assist in its decomposition. Dung beetles and 

carrion beetles are two key components of the 

decomposition in which beetles are involved (Ramos 

et al., 2020). Carrion beetles continue the 

decomposition process by depositing their eggs 

within the carcasses of deceased animals. Faecal 

matter is consumed by dung beetles, which 

decompose complex organic substances in dung, 

frequently comprising undigested plant material. 

These beetles reinstate organic matter and nutrients to 

the soil via decomposition and burial of waste. 

Because they consume wood, termites are frequently 

considered parasites but are master decomposers. 

These organisms consume cellulose, the principal 

constituent of plant cell walls (Luke et al., 2023). 

Cellulose degradation, facilitated by microbes, occurs 

in their gastrointestinal tracts, which enable them to 

convert wood, decaying leaves, and other plant 

materials into simpler compounds. Utilizing this 

process, inactive plant matter is converted into 

organic compounds that are beneficial to other 

organisms. 

Role of insects in predation  

Due to their extensive variety and high productivity, 

insects play a vital role in preserving ecological 

equilibrium. Mantises, ladybirds, and dragonflies are 

predatory insects that capture and ingest their prey 

through various mechanisms (Zafar et al., 2022). The 

effectiveness of these insects as predators can be 

attributed to their covert habits, specific appendages, 

and sensory organs. The praying mantis, for instance, 

consumes insects and small animals using its raptorial 

forelegs and 180-degree head rotation. As a 

formidable aphid predator, the ladybird protects 

plants from potential insect damage (Nichols et al., 

2008). Insect predators regulate harmful insects, 

which are capable of causing substantial production 

losses and crop damage, naturally. Biological control 

is an alternative method of pest population 
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management that operates on the principles of 

predator-prey dynamics involving insects instead of 

chemical pesticides. By reducing insect populations 

through the introduction of natural predators or by 

promoting their development, it is possible to preserve 

crop health. To control aphid infestations, for 

instance, releasing ladybirds into fields and gardens is 

a well-known sustainable agriculture practice 

(Donkersley et al., 2022). 

Insects in soil ecosystems 

The underground realm of soil, which forms the basis 

of terrestrial ecosystems, depends on insect activity. 

By enabling air and water to move through, their 

behaviors—such as burrowing and tunnelling—affect 

the physical structure of the soil, biological networks, 

and plant relationships. Well-known soil engineers 

include termites, dung beetles, and ants because they 

burrow into the ground to bury waste, giving these 

organisms food and a place to build nests (Zafar et al., 

2020). This activity encourages nutrient recycling, 

strengthens soil structure, and reduces erosion. By 

moving soil particles from lower layers to the surface 

through tunnelling, ant colonies have a major effect 

on the structure of the soil (Zytynska and Weisser, 

2016). This technique guarantees that oxygen reaches 

even the lowest soil layers by facilitating aeration, 

which stimulates microbial activity and root 

respiration. Termites, especially those that live 

underground, impact the soil's ecology because they 

can break down plant waste and digest complex 

organic compounds. Like ants, they affect the 

chemical composition and physical structure of the 

soil through their foraging and nesting activities, 

which move soil particles and mix them with organic 

materials (Firake et al., 2013). 

 Role of insect as disease vectors  

Insects are indispensable to life on Earth because of 

their profusion and ability to interact with other 

organisms. How they contribute to pollination, 

decomposition, and the food web is well understood. 

Nevertheless, it is of equal importance to recognise 

their capacity to transmit diseases (Villet, 2011). 

Throughout history, insects have served as the 

predominant disease vectors for both animals and 

humans. Disease vectors are biological entities 

responsible for transmitting contagious diseases 

between hosts (Zafar et al., 2022). They can survive 

in altering ecosystems and human-modified 

environments due to their environmental adaptability. 

Mosquitoes, specifically species from the genera 

Anopheles, Aedes, and Culex, have significantly 

impacted human history. They propagate various 

illnesses, each of which carries unique health, social, 

and economic ramifications. Notable examples 

include the West Nile virus, dengue fever, malaria, 

and Zika. Despite being categorised as arachnids, 

ticks represent a significant category of disease 

vectors (Razzaq et al., 2021). Ticks can transmit 

human and animal disorders, including Lyme disease, 

Rocky Mountain spotted fever and tick-borne 

encephalitis. Additionally, they feed on the blood of 

their victims (Gardiner et al., 2013). 

The Value of Non-Native Insect Species in 

Ecosystems 

Introduced species can gradually establish an invasive 

presence by eradicating or preying on native species. 

However, a variety of non-native plants can provide 

important ecological functions. Ecosystems must 

adapt to an ever-changing environment to survive. 

Non-native species might be viewed as pioneers and 

colonists in the rejuvenation process (Razzaq et al., 

2021). Specifically, these species may play essential 

ecological functions in areas where native species 

cannot survive due to environmental changes. Non-

native species can improve ecosystem resilience by 

providing essential ecosystem services, acting as 

catalysts for native species recovery, replacing 

vanishing ecosystem engineers, and giving habitat, 

trophic subsidies, or nutrition to native species. 

Numerous examples of nonnative insect species being 

introduced into new settings and performing 

significant ecological services. Icerya's cottony 

cushion scale was successfully eradicated by 

introducing the coccinellid beetle Rodoliacardinalis. 

Since then, 2627 introductions have successfully 

managed 172 pest species, with the vast majority of 

them resulting in long-term benefits. Dung beetles 

from Africa and Europe were selected and imported 

to reduce animal waste levels in Australia's grasslands 

(Hunter, 2001). 

Role of insects in Agriculture 

For as long as people have engaged in crop 

agriculture, insects have been seen as rivals in the 

fight for survival, and pests have always targeted 

crops. The relationship between insects and plants is 

the most common type of biotic interaction (Razzaq 

et al., 2021). The bulk of herbivorous insect species 

only eat plants from a few closely related plant 

families, making up about 50% of all bug species. 

18% of the world's agricultural production is damaged 

by anthropogenic insects, an issue that is primarily 

solved with chemicals. Even with these negative 

consequences, less than 0.5 percent of all known bug 

species are considered pests. Insects do not qualify as 

pests from an evolutionary or ecological perspective, 

except for anthropocentric perception and societal 

bias (Chhangani et al., 2023).Insects are crucial to 

human survival because crop production would be 

impossible without the ecosystem services they 

provide. For around 72% of the world's crop, insects 

are necessary for pollination. Pollinating insects are 

responsible for one-third of the world's crop 

production by volume and for improving or 

maintaining the yield of seventy-five percent of all 

crop kinds (Zafar et al., 2022). Evidence has been 

found to connect certain bug taxa with an increase in 

seed set. Wild bee species are more important for 

pollinating multiple crops than the honeybee, Apis 

mellifera, as there are many different species of insect 

pollinators, such as bumblebees, butterflies, solitary 
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bees, and flies. According to estimates, insects 

provide pollination services that account for 9.5% of 

crop yield worldwide (Leather, 2015). 

Controlling pests is an inevitable part of farming. 

Predatory insects carry out important ecological 

services. Generalist predators dramatically lower 

insect populations in arable agriculture, according to 

75% of field studies (Zafar et al., 2020). Ground 

beetles are the most common predators in arable 

crops, and they have a major negative impact on the 

populations of economically important agricultural 

pests such as slugs, aphids, root-feeding flies, and 

phytophagous beetles. An essential function of insects 

is to improve agricultural soil. Compared to chemical 

fertilisers, dung beetles significantly enhance the 

concentrations of nitrogen, phosphorous, potassium, 

calcium, magnesium, and total proteins in the soil. 

This results in an increase in the yield of wheat crops 

(Devoto et al., 2011). 

Conclusion 

In conclusion, insects are crucial for the functioning 

and stability of ecosystems. They contribute to 

ecological complexity, resilience, and overall health 

through pollination, decomposition, and pest control. 

Insects are responsible for the reproduction of plants 

through pollination, which is essential for producing 

food crops. They also play a vital role in 

decomposition, breaking down organic matter and 

returning nutrients to the soil. In addition, predatory 

insects help control harmful pests in agriculture, 

reducing the need for chemical pesticides. Overall, 

insects are essential for maintaining the balance and 

productivity of ecosystems and are vital for human 

well-being and food security. 
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