
 

Agri Magazine 
(International E-Magazine for Agricultural Articles)  

Volume: 03, Issue: 08 (August, 2026) 

Available online at http://www.agrimagazine.in   

  
Agri Magazine, ISSN: 3048-8656 

 

 
 

Agri Magazine ISSN: 3048-8656 Page 485 

Insect Decline and Global Food Security: An Emerging Concern 
*
Amruth S 

Department of Agricultural Entomology, University of Agricultural Sciences, GKVK, 

Bengaluru 560065, Karnataka, India 
*
Corresponding Author’s email: amruthagriculture@gmail.com

  

 

hen modern society contemplates agriculture, the mind instinctively conjures images 

of industrial scale: endless golden fields of grain, laser-guided tractors carving precise 

furrows, and towering automated grain elevators. Yet beneath this veneer of mechanical 

dominance lies an ancient, delicate biological engine that no synthetic technology can 

substitute. That engine is powered by billions of six-legged workers—the insects. From wild 

bumblebees dusting apple blossoms in temperate orchards to hoverflies pollinating canola 

and dung beetles recycling organic nutrients in tropical pastures, insects form the functional 

bedrock of terrestrial primary production. In recent years, however, a series of landmark 

ecological censuses has revealed a disturbing reality: the planet’s insect populations are 

experiencing widespread, precipitous declines across terrestrial and freshwater biomes. While 

the public narrative has long centered on charismatic honeybees and monarchs, empirical 

evidence underscores that the collapse encompasses thousands of wild, non-domesticated 

species. This silent unraveling does not merely imperil biodiversity; it directly strikes at the 

vulnerabilities of global food security, human nutrition, and rural economic stability. 

Anatomy of a Global Collapse: The Empirical Warning Signs 
The alarm was elevated to global prominence in 2017 when researchers documented a 

staggering 76% decline in flying insect biomass across 63 protected nature reserves in 

Germany over just 27 years (Hallmann et al., 2017). The fact that these losses occurred inside 

protected sanctuaries signaled that the drivers were pervasive, landscape-scale pressures 

rather than isolated local disturbances. Subsequent syntheses, including the global assessment 

by the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 

(IPBES, 2016) and comprehensive reviews by Wagner et al. (2021), confirmed that 

approximately 40% of all insect species are threatened with extinction over the coming 

decades. Importantly, insect decline manifests across multiple ecological dimensions: 

abundance (sheer numbers), biomass (total living weight), and taxonomic richness (species 

diversity). In tropical forests—often presumed to be buffered from rapid thermal swings—

researchers have observed dramatic reductions in forest-dwelling arthropods coupled with 

cascading declines in insectivorous lizards, frogs, and birds (Lister & Garcia, 2018). Rather 

than a single catastrophic event, entomologists characterize this crisis as 'death by a thousand 

cuts'—an unyielding convergence of habitat fragmentation, chemical toxicity, climate 

destabilization, and biological homogenization. 

The Hidden Nutritional Crisis: Calories vs. Micronutrients 
A frequent misconception in food security discourse is the assumption that staple crops alone 

will insulate humanity from ecological collapse. Major cereal staples—such as wheat, rice, 

and maize—are wind- or self-pollinated and do not depend on insects for reproduction. If 

insect populations plummet, caloric energy production from grains could theoretically persist. 

However, human health does not depend on calories alone; it relies fundamentally on nutrient 

density. 
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Insect-pollinated crops represent the crown jewels of dietary health: tree fruits (apples, 

mangoes, cherries), berries, legumes, tree nuts, vegetables (tomatoes, squashes, crucifers), 

and oilseeds (sunflower, rapeseed). Econometric and public health modeling indicates that 

the complete or severe loss of pollinators would precipitate a catastrophic surge in non-

communicable diseases and micronutrient deficiencies (Smith et al., 2015). The loss of 

dietary diversity would disproportionately induce Vitamin A deficiency—a leading cause of 

preventable childhood blindness—and folate deficiencies linked to birth defects, while 

simultaneously increasing mortality from heart disease and stroke due to reduced fruit and 

vegetable consumption. 

Ecosystem 

Function 
Insect Groups Involved Direct Food System Impact 

Crop Pollination 

Wild solitary bees, 

bumblebees, hoverflies, 

butterflies, beetles 

Yield quantity, fruit shape, shelf-life, seed 

viability, and micronutrient synthesis in 

75%+ of major crops. 

Natural Pest 

Control 

Parasitoid wasps, ladybird 

beetles, lacewings, 

predatory ground beetles 

Suppression of herbivorous pests; prevents 

multi-billion-dollar crop damage and 

reduces reliance on chemical sprays. 

Soil Cycling & 

Bioturbation 

Dung beetles, ants, 

termites, springtails, 

detritivorous larvae 

Organic matter decomposition, soil aeration, 

water filtration, and nitrogen/phosphorus 

bioavailability in arable soils. 

Beyond Pollination: Soil Engineers and Natural Bodyguards 
While the pollination crisis commands the lion's share of media attention, insects deliver two 

other indispensable, yet often overlooked, services: natural biological pest control and 

subterranean soil genesis. In balanced agroecosystems, predatory insects—such as ladybirds, 

ground beetles (Carabidae), hoverfly larvae, and parasitic wasps (Ichneumonoidea)—function 

as nature's biological defense system. They suppress populations of crop-devouring aphids, 

caterpillars, and borers without leaving toxic residues or inducing chemical resistance. 

When agrochemical regimes obliterate these predatory guilds, fields experience sudden pest 

resurgences, trapping farmers in a costly 'pesticide treadmill'. Simultaneously, below the 

surface, soil macro- and mesofauna (including ants, termites, springtails, and dung beetles) 

aerate the earth, decompose decaying plant matter, and incorporate organic carbon deep into 

the root zone. Their activities enhance water infiltration during severe downpours and 

drought resilience during dry spells. Deprived of these biophysical architects, agricultural 

soils rapidly compact, lose microbial vigor, and suffer elevated erosion. 

The Drivers of Decline: A Converging Anthropogenic Web 
The collapse of insect populations is not an accident of nature; it is the direct consequence of 

industrial economic paradigms that prioritize short-term yield maximization over long-term 

ecological solvency. The primary systemic drivers include: 

•  Agricultural Intensification and Habitat Homogenization: The removal of hedgerows, 

field margins, fallow lands, and floral buffers has transformed complex ecological mosaics 

into barren monocultural biological deserts lacking nesting sites and forage. 

•  The Agrochemical Cascade: Systemic insecticides (especially neonicotinoids and 

fiproles) persist in soil and water, exerting sublethal cognitive and navigational impairments 

on foraging insects, while prophylactic broad-spectrum spraying kills beneficial insects 

indiscriminately. 

•  Climatic Destabilization and Phenological Mismatch: Shifting temperature regimes 

cause plants to flower before or after their co-evolved insect pollinators emerge from 

dormancy, breaking mutualisms honed over millennia. 

•  Light Pollution and Chemical Drift: Artificial light at night (ALAN) disrupts nocturnal 

mating, navigation, and pollination by moths and beetles, while atmospheric nitrogen 

deposition shifts plant community composition away from specialist insect forage. 
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Pathways to Agroecological Harmony: Practical Solutions 
Reversing insect decline does not require abandoning food production; on the contrary, 

ecological restoration and robust crop yields are mutually reinforcing. Global evidence 

demonstrates that transitioning toward agroecological and regenerative farming practices 

revitalizes beneficial insect populations while stabilizing farmer income. Strategic, evidence-

based interventions include: 

1. Landscape Diversification and Floral Corridors: Establishing perennial wildflower strips, 

native flowering hedgerows, and agroforestry shelterbelts along farm perimeters provides 

year-round nectar, pollen, and overwintering refugia. Studies show that allocating even 5–8% 

of agricultural land to native floral buffers increases adjacent crop yields through enhanced 

pollination and pest suppression, offsetting any lost acreage. 

2. Integrated Pest Management (IPM) and Chemical Rationalization: Shifting from 

prophylactic chemical drenching to precision biological control—utilizing pheromones, trap 

cropping, biopesticides, and economic injury thresholds—drastically reduces non-target 

mortality while safeguarding pollinators. 

3. Regenerative Soil Management: Minimizing mechanical tillage, incorporating cover crops, 

and utilizing composted organic amendments preserve underground burrowing habitats for 

solitary ground-nesting bees (which comprise ~70% of bee species) and soil detritivores. 

Conclusion: Reframing the Planetary Scale 
As E.O. Wilson famously observed, insects are 'the little things that run the world.' If they are 

permitted to vanish through human negligence, the superstructure of modern civilization—

beginning with our agricultural security and nutritional stability—will crumble in their wake. 

Securing the global food system for 10 billion people by mid-century requires more than 

agricultural engineering and synthetic inputs; it demands a profound reconciliation with the 

living biosystems that nurture our crops. By rebuilding insect-friendly agrarian landscapes, 

humanity protects not merely the fragile beauty of nature, but the very nourishment that 

sustains our future. 
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