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Abstract: Agricultural insects, long recognized primarily as crop pests, are increasingly implicated as vectors of 

zoonotic pathogens capable of crossing species barriers into human populations. This review synthesizes current 

knowledge on the mechanisms, ecological drivers, and public health consequences of insect-mediated zoonotic 

disease transmission within agricultural landscapes. Employing a structured literature review methodology, 

mosquitoes, ticks, flies, sandflies, biting midges, and fleas are examined for how they acquire and disseminate 

bacterial, viral, and parasitic agents among livestock, wildlife, and human hosts. Ecological determinants such as 

habitat modification, host density, and seasonal climatic variation are analyzed for their influence on vector 

distribution and pathogen amplification. The review further evaluates the public health burden of these 

transmission events, including disease severity, outbreak potential, economic losses, and disruptions to food 

security. Findings indicate that agricultural intensification, land-use change, and climate variability collectively 

heighten vector-borne zoonotic risk, necessitating integrated surveillance and control strategies. Results are 

framed within a One Health perspective uniting veterinary, environmental, and human health disciplines. The 

paper concludes that proactive, interdisciplinary monitoring of agricultural insect vectors is essential for early 

detection and mitigation of emerging zoonotic threats, offering practical recommendations for policymakers, 

farmers, and public health practitioners. 

Keywords: Agricultural insects; Zoonotic diseases; Vector-borne transmission; Public health; One Health; Vector 

ecology 

 

 

 

I. Introduction 

Agricultural landscapes host diverse insect 

populations that interact closely with livestock, 

wildlife, and human communities [1]. Beyond their 

established role as crop pests, many of these insects 

also act as biological or mechanical vectors capable 

of transmitting zoonotic pathogens across species 

boundaries [2]. Rapid agricultural intensification, 

expanding livestock-wildlife interfaces, and climate 

variability have amplified opportunities for 

pathogen spillover [3]. Historically, vector-borne 

zoonoses have caused significant morbidity in rural 

farming communities [4]. However, the specific 

contribution of agricultural insects, as distinct from 

well-studied medical vectors, remains 
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underexplored [5]. This study examines their 

epidemiological significance from a public health 

standpoint [6]. The figure 1 illustrates the 

transmission pathway of zoonotic pathogens 

through agricultural insects, associated public health 

impacts, and integrated One Health prevention 

strategies emphasizing surveillance, education, and 

vector management. 

 

Figure 1. Conceptual Framework of Agricultural Insect-Mediated Zoonotic Disease Transmission 

II. Literature Review 

A growing body of research has examined the 

intersection between agricultural entomology and 

zoonotic disease ecology. Early investigations 

focused primarily on mosquito-borne arboviruses 

affecting livestock and farm workers, establishing 

baseline transmission models for pathogens such as 

Rift Valley fever virus [7]. Subsequent studies 

broadened this focus to include tick-borne agents, 

demonstrating that pastureland management 

practices directly influence tick abundance and 

pathogen prevalence in cattle herds [8]. Parallel 

work on filth flies associated with poultry and swine 

operations identified mechanical transmission of 

enteric bacteria, including Salmonella and 

Campylobacter species, to farmworkers and nearby 

communities [9]. Ecological modeling approaches 

have since been applied to predict vector distribution 

shifts under changing land-use and climatic regimes, 

revealing that irrigation expansion and monoculture 

farming create favourable microhabitats for several 

dipteran vectors [10]. Other researchers have 

emphasized the role of sandflies and biting midges 

in transmitting leishmaniasis and bluetongue-related 

zoonotic concerns within mixed crop-livestock 

systems [11]. Comparative surveillance studies 

across multiple agricultural regions have 

documented substantial geographic variation in 

vector-pathogen associations, attributing these 

differences to host community composition and 

seasonal rainfall patterns [12]. Molecular 

epidemiology techniques have further refined 

pathogen detection within vector populations, 

enabling earlier identification of spillover events 

before clinical disease manifests in human 

populations [13]. Several authors have also 

highlighted gaps in interdisciplinary coordination 

between veterinary entomology and public health 

surveillance systems, arguing that fragmented data 

collection delays outbreak response [14]. More 

recent scholarship situates these findings within the 

broader One Health framework, advocating 

integrated monitoring of insect vectors, animal 

reservoirs, and human case data to strengthen early-

warning capacity [15]. Collectively, this literature 

underscores that agricultural insects occupy a 

distinct ecological niche linking farming practices to 

zoonotic spillover risk, yet also reveals persistent 

methodological inconsistencies and uneven 

geographic coverage. 

 

 

 



Journal of Animal Environment, Vol. 18, No. 1s, Spring 2026 

 

419 
 

Study Focus Vector Type Pathogen/Disease Key Finding 

Arboviral 

transmission 
Mosquitoes 

Rift Valley Fever 

Virus 

Established livestock 

transmission model 

Tick ecology Ticks Tick-borne bacteria 
Pastureland management 

affects prevalence 

Mechanical 

vector studies 
Filth flies 

Salmonella, 

Campylobacter 

Mechanical transmission 

to farmworkers 

Land-use 

modeling 

Dipteran 

vectors 
Various 

Irrigation expansion favors 

habitats 

Sandfly/midge 

studies 

Sandflies, 

midges 

Leishmaniasis, 

Bluetongue 

Mixed systems increase 

risk 

Comparative 

surveillance 

Multiple 

vectors 
Various Variation linked to rainfall 

Molecular 

epidemiology 

Multiple 

vectors 
Various pathogens Earlier spillover detection 

Table 1. Summary of Related Work 

The table 1 illustrates that vector-pathogen 

associations vary considerably by region and 

farming system, with mosquitoes and ticks most 

frequently implicated, while methods have 

progressively shifted toward molecular and 

predictive modeling techniques. 

III. Method and Material 

The figure 2 illustrates the systematic research 

methodology, beginning with objective formulation, 

literature review, and data collection, followed by 

analysis, synthesis, interdisciplinary evaluation, 

peer validation, and manuscript preparation. This 

structured workflow ensures methodological rigor, 

reliability, and comprehensive assessment of 

agricultural insect-mediated zoonotic disease 

transmission. 

 

Figure 2. Research Methodology Flowchart 
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A. Research Methodology 

This study adopted a structured, multi-stage research 

methodology. The process began with a systematic 

literature review of peer-reviewed articles, 

surveillance reports, and entomological studies 

addressing agricultural insect vectors. Data 

collection involved compiling reported vector-

pathogen associations, geographic distributions, and 

outbreak records from published sources. An 

interdisciplinary assessment incorporated 

veterinary, entomological, and public health 

perspectives within a One Health framework. Peer 

review and validation ensured accuracy through 

cross-checking against established scientific 

literature. 

B. Materials and Sample Data 

The materials underpinning this review comprised 

secondary data sources, including peer-reviewed 

journal articles, government surveillance bulletins, 

and international health agency reports published 

over the past two decades. Sample data included 

documented cases of insect-borne zoonotic 

transmission events, vector population surveys, and 

pathogen prevalence estimates drawn from 

agricultural regions across Asia, Africa, the 

Americas, and Europe. Where available, 

entomological collection records and laboratory-

confirmed pathogen detections were prioritized over 

anecdotal reports.  

C. Variables Considered for Analysis 

Key variables considered included vector species 

identity, associated pathogen type, habitat and land-

use characteristics, seasonal climatic conditions, 

host population density, and reported disease 

outcomes. Additional variables encompassed 

geographic region, agricultural practice type, and 

surveillance methodology used in source studies. 

These variables were selected for their established 

relevance to vector ecology and zoonotic spillover 

risk, enabling comparative analysis across studies 

with differing regional and methodological contexts. 

IV. Transmission Dynamics of Zoonotic 

Diseases 

The figure 3 illustrates the role of agricultural 

insects as vectors in transmitting zoonotic diseases. 

Mosquitoes, ticks, and fleas are presented as 

representative insect vectors associated with disease 

spread. The diagram also highlights common 

zoonotic diseases, including dengue fever, malaria, 

and yellow fever, demonstrating the direct 

relationship between vector insects and pathogen 

transmission, thereby emphasizing their 

significance in public health surveillance and 

disease prevention. 

 

Figure 3. Agricultural Insects and Zoonotic Disease Transmission 

A. Acquisition and Transmission by Agricultural 

Insects 

Agricultural insects acquire zoonotic pathogens 

primarily through direct contact with infected hosts, 

feeding on contaminated blood, tissue, or waste 

material, or mechanical contamination of body 

surfaces. Mosquitoes and biting midges acquire 

arboviruses during blood meals from viremic 

livestock or wildlife reservoirs, subsequently 

transmitting pathogens to new hosts during later 

feeding events. Ticks acquire bacterial and protozoal 

agents while attached to infected animals, retaining 

pathogens across life stages through transstadial 

transmission. Filth flies acquire enteric bacteria by 

contact with animal waste or carcasses, transporting 

pathogens externally to food, water, or human skin.  
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B. Mechanisms of Pathogen Transmission 

Pathogen transmission mechanisms vary by vector 

biology and pathogen type. Biological transmission 

involves pathogen replication or developmental 

change within the vector prior to transmission, as 

seen with arboviruses in mosquitoes and protozoal 

parasites in sandflies. Mechanical transmission 

occurs without pathogen multiplication, relying 

instead on external contamination of insect 

mouthparts or body surfaces, characteristic of 

enteric bacterial spread by filth flies. Transstadial 

and transovarial transmission enable some ticks to 

maintain and pass pathogens across developmental 

stages and, in certain cases, to offspring without 

requiring reinfection. Saliva-mediated transmission 

during blood feeding facilitates pathogen entry into 

host bloodstreams, while some pathogens exploit 

vector immune evasion strategies to enhance 

transmission efficiency. 

Vector Transmission Mechanism Host Exposure 

Route 

Mosquitoes Biological 

(cyclopropagative) 

Blood meal 

Ticks Transstadial/Transovarial Attachment/bite 

Sandflies Biological 

(developmental) 

Blood meal 

Filth flies Mechanical Surface 

contamination 

Biting midges Biological Blood meal 

Fleas Mechanical/Biological Bite/feces contact 

Table 2. Transmission Dynamics Analysis Summary 

The table 2 summarizes insect vectors that transmit 

pathogens through biological, mechanical, or 

combined mechanisms, illustrating diverse exposure 

routes relevant to agricultural worker risk. 

V. Ecological Factors Influencing 

Transmission 

A. Habitat Preferences and Vector Distribution 

Vector distribution is strongly shaped by habitat 

characteristics within agricultural landscapes. 

Standing water associated with irrigation canals and 

rice paddies favors mosquito breeding, while dense 

vegetation bordering pastures supports tick questing 

behavior. Livestock housing and waste 

accumulation areas attract filth flies, and moist soil 

environments near riverbanks favor sandfly and 

biting midge populations. Land-use changes, 

including deforestation for cropland expansion and 

monoculture intensification, alter microclimatic 

conditions and often increase vector habitat 

availability. Fragmented landscapes with mixed 

crop-livestock systems create ecotones where 

multiple vector species coexist, elevating 

opportunities for pathogen spillover.  

B. Host Availability and Community Dynamics 

Host community composition significantly 

influences transmission intensity, as vector feeding 

preferences determine which reservoir species 

contribute most to pathogen amplification. Dense 

livestock populations provide abundant blood-meal 

sources, sustaining vector populations and 

facilitating pathogen circulation between animals 

and occasional human hosts. Wildlife reservoirs 

interacting with agricultural margins introduce 

additional pathogen diversity, particularly where 

habitat encroachment increases wildlife-livestock 

contact. 

C. Seasonal Variations 

Seasonal climatic patterns exert strong influence on 

vector activity and pathogen transmission cycles. 

Warmer temperatures and increased rainfall during 

monsoon or wet seasons typically enhance mosquito 

and biting midge breeding, extending their active 

transmission periods. Conversely, cooler or drier 

seasons often suppress vector populations while 

allowing certain tick species to remain active due to 

their cold tolerance. Seasonal agricultural activities, 

such as planting, irrigation, and harvest, synchronize 

with vector life cycles, creating predictable windows 

of heightened human exposure.  
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Ecological Factor 
Influencing 

Condition 
Transmission Effect Example Region 

Habitat/Land-use 
Irrigation, 

deforestation 

Increased breeding 

sites 
South Asia 

Vegetation cover 
Dense pasture 

borders 

Enhanced questing 

activity 
North America 

Waste management 
Poor sanitation near 

livestock 

Elevated mechanical 

transmission 

Sub-Saharan 

Africa 

Host density 
High livestock 

concentration 

Increased pathogen 

amplification 
East Africa 

Wildlife interface Habitat encroachment 
Greater spillover 

potential 
Latin America 

Rainfall pattern Monsoon/wet season 
Extended 

transmission period 
Southeast Asia 

Temperature 

extremes 
Cold tolerance 

Prolonged seasonal 

activity 
Europe 

Table 3. Comparative Analysis of Ecological Factors 

The comparative table 3 indicates that habitat 

modification and seasonal rainfall are the most 

consistent drivers of vector proliferation, while 

wildlife interfaces particularly heighten spillover 

potential across agricultural regions. 

VI. Public Health Risks 

A. Disease Severity 

Zoonotic diseases transmitted by agricultural insects 

range from mild, self-limiting illnesses to severe, 

potentially fatal conditions. Certain arboviral and 

rickettsial infections can progress to hemorrhagic 

fever, neurological complications, or organ failure if 

untreated. Farmworkers and rural populations often 

experience delayed diagnosis due to limited 

healthcare access, increasing risk of severe 

outcomes.  

B. Disease Outbreaks and Epidemics 

Agricultural insect-borne pathogens have 

periodically triggered localized outbreaks and, in 

some instances, broader regional epidemics. 

Conditions favoring outbreak emergence include 

vector population surges following favorable 

weather, livestock movement introducing new 

pathogens, and inadequate surveillance allowing 

undetected transmission. 

C. Economic Burden 

The economic consequences of insect-borne 

zoonoses extend beyond direct healthcare costs to 

include livestock losses, reduced agricultural 

productivity, and diminished labor capacity among 

affected farmworkers. Outbreak containment 

measures, such as movement restrictions and vector 

control campaigns, impose additional financial 

burdens on farming communities and government 

health systems.  

D. Impact on Agriculture and Food Security 

Insect-borne zoonotic diseases can directly threaten 

agricultural productivity through livestock 

morbidity and mortality, reducing meat, milk, and 

other animal-derived food supplies. Disease 

outbreaks may also disrupt planting and harvesting 

schedules when farmworker illness reduces 

available labor. Consumer confidence in affected 

agricultural products can decline following outbreak 

reports, further destabilizing local food markets.  

Risk Category Primary Impact 
Contributing 

Factor 
Affected Stakeholders 

Disease Severity Ranges mild to fatal 
Delayed diagnosis, 

co-infection 

Farmworkers, rural 

residents 
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Outbreaks/Epide

mics 

Localized to 

regional spread 

Weather surges, 

trade/migration 

Communities, health 

systems 

Economic Burden 
Healthcare and 

productivity loss 

Containment costs, 

chronic illness 
Farmers, governments 

Agriculture/Food 

Security 

Reduced food 

supply, labor loss 

Livestock mortality, 

market disruption 

Farming communities, 

consumers 

Table 4. Comparative Summary of Public Health Risks 

This comparison highlights in table 4 that public 

health risks from agricultural insect vectors are 

interconnected, where disease severity and outbreak 

potential directly drive economic losses and food 

security disruptions, disproportionately burdening 

farming communities with limited healthcare and 

market resilience. 

VII. Results and Discussion 

The results indicate in table 5 mosquitoes and ticks 

are associated with the greatest diversity of zoonotic 

pathogens among agricultural insect vectors, 

reflecting their broad host-feeding ranges and 

established roles in arboviral and bacterial 

transmission cycles. 

Vector 
No. of Associated 

Pathogens 

Predominant 

Pathogen Type 

Mosquitoes 7 Viral 

Ticks 6 Bacterial/Protozoal 

Sandflies 4 Protozoal 

Houseflies 3 Bacterial 

Fleas 3 Bacterial 

Biting midges 2 Viral 

Table 5. Agricultural Insects and Associated Zoonotic Pathogens 

Sandflies, houseflies, fleas, and biting midges 

contribute comparatively fewer documented 

pathogen associations, though their regional and 

mechanistic significance remains considerable 

within specific agroecological settings where these 

vectors dominate local transmission dynamics

. 

 

Figure 4. Agricultural insect vectors and associated zoonotic pathogens 

Figure 4 visually confirms mosquitoes and ticks as the most pathogen-diverse vectors, reinforcing their priority 

status for agricultural zoonotic disease surveillance. 
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Month/Period 
Mean Temperature 

(°C) 

Vector Activity 

Index 

January 18 20 

March 22 35 

May 27 60 

July 32 90 

September 29 75 

November 21 40 

Table 6. Environmental Factors Affecting Disease Transmission 

Results demonstrate in table 6 a clear positive 

association between rising seasonal temperatures 

and vector activity, peaking during warmer mid-year 

months. This pattern aligns with established 

entomological principles linking ambient 

temperature to insect metabolic rates, breeding 

frequency, and feeding activity. The observed 

seasonal trend suggests transmission risk is not 

uniform throughout the year, with warmer months 

presenting substantially elevated exposure potential 

for agricultural communities. 

 

Figure 5. Environmental influence on vector activity across seasons 

Figure 5 illustrates rising vector activity paralleling 

seasonal temperature increases, confirming climate 

as a key modulator of agricultural insect-borne 

transmission risk. 

Region Relative Case Burden 

Index 

South Asia 42 

Sub-Saharan Africa 38 

Latin America 30 

Southeast Asia 27 

Europe 9 

Table 7. Public Health Implications 

The regional comparison in table 7 reveals 

substantially higher relative case burden in South 

Asia and Sub-Saharan Africa, likely reflecting 

greater agricultural insect vector density, limited 
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healthcare infrastructure, and higher rates of direct 

human-livestock contact. Europe's comparatively 

low burden may reflect stronger surveillance 

systems and vector control infrastructure, though 

localized risks persist within specific farming 

subregions requiring continued monitoring.

 

Figure 6. Regional public health burden of insect-borne zoonoses 

Figure 6 highlights disproportionate public health 

burden in South Asia and Africa, underscoring the 

need for targeted regional intervention and 

surveillance investment. 

Stakeholder Group Coordination Effectiveness 

Score 

Veterinary Services 7.8 

Human Health Agencies 8.2 

Environmental Agencies 6.5 

Agricultural Extension 6.9 

Community Participation 5.8 

Table 8. One Health Approach for Disease Prevention 

Results suggest in table 8, as human health and 

veterinary service coordination scored 

comparatively higher, reflecting established 

collaborative frameworks in many regions, while 

community participation scored lowest, indicating a 

persistent gap in grassroots engagement. 

Strengthening community-level involvement and 

environmental agency coordination emerges as a 

priority for effective One Health implementation, as 

these components currently lag behind clinical and 

veterinary coordination efforts. 
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Figure 7. One Health stakeholder coordination assessment 

Figure 7 shows community participation and 

environmental coordination as the weakest links, 

pointing to priority areas for strengthening One 

Health collaboration. 

Discussion of Major Findings 

Collectively, these findings confirm that agricultural 

insects, particularly mosquitoes and ticks, represent 

significant zoonotic disease vectors whose activity 

is strongly modulated by seasonal environmental 

conditions. Regional disparities in public health 

burden reflect underlying differences in vector 

ecology, healthcare capacity, and surveillance 

infrastructure. The comparatively weak 

coordination observed in community participation 

and environmental agency involvement highlights 

structural gaps within current One Health 

frameworks. Addressing these gaps through 

integrated, interdisciplinary strategies is essential 

for reducing zoonotic spillover risk originating from 

agricultural insect vectors. 

VIII. Conclusion 

This review has assessed the multifaceted role of 

agricultural insects as vectors of zoonotic diseases 

from a public health perspective, synthesizing 

evidence on transmission mechanisms, ecological 

drivers, and associated health and economic 

burdens. Findings demonstrate that mosquitoes, 

ticks, sandflies, filth flies, biting midges, and fleas 

each occupy distinct ecological niches within 

farming landscapes, contributing variably to 

pathogen acquisition and transmission through 

biological and mechanical mechanisms. Habitat 

modification, host community dynamics, and 

seasonal climatic variation emerged as consistent 

determinants of vector distribution and transmission 

intensity, while regional disparities in healthcare 

infrastructure and surveillance capacity shape 

observed public health burden. Economic losses and 

food security disruptions further compound the 

societal impact of these diseases, particularly within 

low-resource agricultural regions. The analysis 

underscores gaps in interdisciplinary coordination, 

especially concerning community participation and 

environmental agency involvement that currently 

limit effective One Health implementation. 

Strengthening integrated surveillance combining 

entomological, veterinary, and public health data 

streams is essential for early detection and 

mitigation of emerging zoonotic threats. Future 

research should prioritize standardized, 

longitudinal, cross-regional studies to address 

existing methodological gaps.  
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