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INTRODUCTION
The One Health concept is a multidisciplinary approach that
recognizes the interconnectedness of human, animal, plant,
and environmental health. Traditionally, One Health focused
primarily on human and animal diseases, particularly zoonotic
infections. However, increasing global concerns regarding
food security, biodiversity loss, climate change, and emerging
plant diseases have expanded its scope to include plant health
as a critical component. Healthy plants provide nutritious
food, regulate ecosystems, support biodiversity, and contribute
significantly to economic development. The integration of
plant health into the One Health framework highlights the
importance of preventing plant diseases and pest outbreaks to
ensure sustainable agriculture and environmental stability.
Concept of One Health
One Health is defined as a collaborative, multisectoral, and
transdisciplinary approach that aims to achieve optimal health
outcomes by recognizing the close connections among people,
animals, plants, and their shared environment.
The approach encourages cooperation among physicians,
veterinarians, plant scientists, ecologists, entomologists,
policymakers, and public health professionals. By addressing
health issues collectively rather than independently, One
Health improves disease surveillance, promotes sustainable
resource management, and enhances resilience against
emerging biological threats. It also supports the United
Nations Sustainable Development Goals (SDGs), particularly
those related to food security, good health, climate action, and
life on land.
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Table 1. Components of the One Health Framework
Component Description Importance
Human Health PreYentlon and m.anagement of Ensures public health and
diseases affecting humans food safety
Animal Health Health of hvest.ock, V&./ﬂdllfe, and Supports food prqduc.tlon and
companion animals controls zoonotic diseases
Plant Health Prote(?tion of crops and na.tural Maintains food secu.r?'ty and
vegetation from pests and diseases ecosystem stability
Environmental Conservation of ecosystems, Sustains all forms of life and
Health biodiversity, soil, water, and climate ecological balance

Plant Health in One Health

Plant health forms the foundation of
agricultural productivity and ecosystem
sustainability. Healthy crops ensure adequate
food supply, improve nutritional quality, and
support livelihoods for millions of people
worldwide. Plant diseases and pest infestations
reduce crop yields, increase production costs,
and threaten global food security. Moreover,

unhealthy plants can alter ecosystems by
reducing biodiversity and disrupting ecological
balance. The One Health framework
recognizes that maintaining plant health
reduces excessive pesticide use, minimizes
environmental contamination, and supports
healthier ecosystems, thereby indirectly
protecting both human and animal health.

Table 2. Role of Plant Health in One Health

Aspect

Contribution

Food Security

Increases crop yield and quality

Nutrition Provides safe and nutritious food

Economy Supports agricultural income and trade
Biodiversity Maintains healthy ecosystems
Environment Reduces pesticide pollution through sustainable practices

Role of Entomology

Entomology, the scientific study of insects,
plays a crucial role in One Health because
insects can function as pests, pollinators,
decomposers, and disease vectors. Agricultural
insect pests directly damage crops by feeding
on leaves, stems, roots, flowers, and fruits,
resulting in significant economic losses. In

pathogens such as viruses, bacteria, and
phytoplasmas. Conversely, beneficial insects,
including bees, butterflies, and predatory
insects, contribute to pollination and natural
biological control. Entomologists develop
integrated pest management strategies that
reduce pest populations while conserving

beneficial insects and  minimizing

addition, many insects transmit plant environmental impacts.
Table 3. Major Roles of Entomology in One Health
Role Examples Benefits

Pest Management

Control of aphids, whiteflies, stem borers

Reduces crop losses

Disease Vector Studies

Aphids transmitting viruses

Prevents disease spread

Pollination

Honey bees, butterflies

Increases crop productivity

Biological Control

Ladybird beetles, parasitoid wasps

Reduces pesticide dependence

Biodiversity Conservation

Monitoring beneficial insects

Supports ecosystem health
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Role of Plant Pathology

Plant pathology focuses on understanding the
causes, development, and management of
plant diseases caused by fungi, bacteria,
viruses, nematodes, phytoplasmas, and other
pathogens. Plant pathologists investigate
disease epidemiology, pathogen biology, host
resistance, and disease management practices.
Effective disease diagnosis and surveillance
help prevent the spread of destructive
pathogens and reduce crop losses. Plant
pathology contributes significantly to
sustainable agriculture by promoting resistant
crop varieties, biological control agents,
cultural practices, and environmentally
friendly disease management strategies that
align with One Health principles.

Interaction between Insects and Plant
Pathogens

The relationship between insects and plant
pathogens is highly complex and has
significant implications for agriculture. Many
insects facilitate pathogen transmission by
feeding on infected plants and subsequently
spreading pathogens to healthy hosts. Feeding
wounds created by insects also provide entry
points for fungal and bacterial pathogens.
Some pathogens manipulate insect behavior to
enhance their own transmission, while certain
insects benefit from pathogen-induced changes
in plant physiology. These intricate
interactions influence disease epidemics, pest
population dynamics, and crop productivity,
making integrated research essential for
effective management.

Disease Vector Relationships

Numerous economically important plant
diseases depend on insect vectors for
transmission. Aphids transmit more than 200
plant viruses, including Potato virus Y and
Cucumber mosaic virus. Whiteflies spread
Tomato yellow leaf curl virus, causing severe
losses in vegetable crops worldwide.
Leafhoppers transmit phytoplasmas
responsible for diseases such as sugarcane
grassy shoot and aster yellows. Psyllids spread
citrus greening disease (Huanglongbing), one
of the most destructive diseases affecting
Copyright © Aug., 2026; Current Agriculture Trends

citrus production. Understanding vector
biology, feeding behavior, and transmission
mechanisms enables the development of
targeted strategies to interrupt disease cycles
and reduce pathogen spread.

Climate Change and Plant Health

Climate change significantly influences the
distribution, abundance, and behavior of insect
pests and plant pathogens. Rising
temperatures, altered rainfall patterns, and
increased atmospheric carbon dioxide affect
host susceptibility, pathogen reproduction, and
insect development rates. Warmer climates
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may enable invasive pests and pathogens to
expand into previously unsuitable regions,
increasing the frequency of disease outbreaks.
Extreme weather events such as floods and
droughts further weaken plant defenses and
create favorable conditions for disease
development. Climate-resilient crop varieties,
improved surveillance systems, and predictive
disease modeling are increasingly important
for protecting plant health under changing
environmental conditions.

Integrated Pest and Disease Management
Integrated Pest and Disease Management
(IPDM) combines biological, cultural,
mechanical, physical, and chemical methods to

manage pests and diseases in an
environmentally sustainable manner. The
approach emphasizes prevention, monitoring,
early detection, and economic threshold-based
interventions rather than routine pesticide
applications. Biological control using natural
enemies, resistant crop varieties, crop rotation,
sanitation, and precision pesticide application
reduces environmental contamination and
delays resistance development. IPDM aligns
closely with the One Health concept by
promoting ecological balance, protecting
biodiversity, reducing chemical residues in
food, and safeguarding human and
environmental health.

Table 7. Integrated Pest and Disease Management (IPDM) Strategies

Management Strategy

Example

Advantages

Cultural Control

Crop rotation

Reduces pathogen survival

Mechanical Control

Removal of infected plants

Limits disease spread

Biological Control

Trichoderma, ladybird beetles

Eco-friendly

Chemical Control

Selective pesticides/fungicides

Rapid control when needed

Host Resistance

Resistant crop varieties

Long-term sustainable management

Monitoring

Pest scouting and forecasting

Early intervention

Emerging Technologies

Modern technologies are transforming plant
health management within the One Health
framework. Remote sensing, drones, satellite
imaging, and geographic information systems
(GIS) enable early detection of crop stress and
disease outbreaks. Artificial intelligence and
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machine learning improve disease diagnosis
through automated image analysis and
predictive modeling. Molecular diagnostic
tools such as polymerase chain reaction
(PCR), loop-mediated isothermal amplification
(LAMP), and next-generation sequencing
facilitate rapid pathogen identification.
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Genome editing technologies such as
CRISPR-Cas systems offer opportunities for
developing disease-resistant crop varieties,
while digital agriculture and precision farming
improve pest monitoring and resource use
efficiency.

Case Studies

Several examples demonstrate the importance
of integrating plant health into the One Health
framework. The management of wheat stem
rust caused by Puccinia graminis f. sp. tritici,
particularly the Ug99 lineage, required
international collaboration involving plant
breeders, pathologists, and policymakers to
develop resistant wheat wvarieties. Citrus
greening disease (Huanglongbing), transmitted
by the Asian citrus psyllid, illustrates the
importance of coordinated vector control,
pathogen surveillance, and resistant cultivar
development. Similarly, Fall Armyworm
(Spodoptera frugiperda) has become a global
agricultural threat, requiring integrated pest
management strategies involving biological
control, surveillance, and farmer education to
reduce crop losses.

Challenges

Despite increasing recognition of plant health
within One Health, several challenges remain.
Limited interdisciplinary collaboration among
plant scientists, veterinarians, physicians, and
environmental experts often restricts
comprehensive health planning. Inadequate
surveillance systems, insufficient funding, lack
of trained personnel, and poor access to
diagnostic facilities hinder effective disease
management, especially in developing
countries. Global trade and increased
movement of plant materials facilitate the
rapid spread of invasive pests and pathogens.
Additionally, pesticide resistance, pathogen
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evolution, and climate change continue to
complicate sustainable pest and disease
management efforts.
Future Perspectives
Future One Health strategies should fully
integrate plant health into national and
international health policies. Strengthening
interdisciplinary research, improving
surveillance networks, promoting climate-
smart agriculture, and investing in advanced
diagnostic technologies will enhance resilience
against emerging plant health threats.
Increased emphasis on biological control,
microbial biopesticides, resistant crop
breeding, and digital agriculture will reduce
dependence on chemical pesticides. Education,
public  awareness, and international
collaboration will play essential roles in
implementing sustainable plant health
programs that support food security,
biodiversity conservation, and ecosystem
resilience.

CONCLUSION
Plant health is an indispensable pillar of the
One Health framework because healthy plants
sustain food production, environmental
quality, biodiversity, and economic stability.
Entomology and plant pathology contribute
significantly to understanding pest-pathogen
interactions, disease transmission, and
integrated management strategies. Climate
change and globalization have intensified plant
health challenges, making interdisciplinary
collaboration more important than ever. By
integrating plant health with human, animal,
and environmental health, the One Health
approach provides a comprehensive strategy
for achieving sustainable agriculture,
protecting ecosystems, and ensuring global
food security.



