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Á Center of Excellence in Africa for research and capacity building in 

insect science and its application

Á Intergovernmental organization - charter signed by 13 countries 

worldwide

Á >571 staff (>30 nationalities) and several contracted workers

Á 150-180 graduate students annually

Á >300 partners

WHO-AFRO Partner 

for Vector 

Management

FAO Reference Centre for 

Vectors and Vector-borne 

Animal Diseases

A Stockholm 

Convention Regional 

Centre

Collaborating Centre 

for Bee Health in 

Africa

icipe ς General Facts



www.icipe.org

icipe  
Impact 
Domains

Themes &  

Integrated 

Platforms

Climate Change Mitigation & Adaptation

Sustainable & 
Resilient Agrifood 
System

Environment 
& Biodiversity Nutrition 

& Health

Policy, Gender & 
Enabling 
Environment

Integrated 
Social 

Sciences, 
Data & 

Analytics

Integrated 
Biosciences

Integrated 
Capacity 
Building

Themes & Platforms contribute to 5 Impact Domains
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Climate change

Competition for natural 

resources

Conflict, crises, disaster

Poverty, inequality

Unemployment

Pests and diseases

Migration

Tech innovations

...agriculture/plant health is also pushing planetary 

boundaries

Campbell et al (2017)

Biodiversity loss

MEGA-TRENDS impacting Plant Health within OH

Hunger

(757 million people)

Food insecurity

(2.33 billion people )

Cannot afford healthy diet 

(2.8 billion people )

Malnourishment FAO, IFAD, UNICEF, WFP, WHO (2024) 
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• Stage 1:1800 to 1945, is called the 

“Industrial Era”; 

• Stage 2: which extends from 1945 to ca. 

2015, is called the “Great Acceleration”; 

• Stage 3: which may now be starting, is a 

stage when people have become aware of the 

extent of the human impact and may thus start 

stewardship of the earth system. – Shall we 

call it the “Big Consternation”?

Anthropocene: Predation or Preservation?

Human domination has profoundly shaped the 
planet and its biodiversity
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https://www.downtoearth.org.in/

US$170 

trillion
Economic value of 

biodiversity

Biodiversity

Marine diversity
Genetic  diversity

Bird diversity Forest diversity

(bcg.com)

Sixth Extinction?

https://web-assets.bcg.com/2a/f5/e95293214c29877c11251290ebca/2020-09-the-biodiversity-imperative-for-business-final2-002.pdf
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www.farmprogress.com

Product choices with 

OR 

without bees

Biodiversity loss
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Annually up to 40% of global crop 
production is lost to pests and pathogens. 

Annual agricultural trade losses amount to 
$220 billion.

Economic cost due to invasive pests alone 
- $70 billion.

IPPC (2021); Savary et al (2019); Carvajal-Yepes et al., (2019) 

Pest images by G. Goergen

Global burden of pests and pathogens

Disease plant images by S. Sevgan
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Increasing menace of zoonotic viral diseases

Weetman et al 2018; Int J Environ ResPublic Health, 15(2)



www.icipe.org

Climate change

1

Environmental 

degradation

5

Growing 

population

3

7

4

8

Unprecedented convergence of multiple disruptors

Lack of coordinated responses impact Plant Health

Conflict & geo-

political stability

Global health 

crises
Consumption 

patterns and 

change diet

Rural & urban 

poverty

Transboundary 

pest & 

biodiversity loss
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Plant Health as key quadrant of One Health
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• The joint quadripartite advisory panel of the the FAO, WOAH, UNEP and WHO defined “One Health as an 

integrated, unifying approach that aims to sustainably balance and optimize the health of people, animals 

and ecosystems” 

• The definition recognizes that the health of humans, animals, plants, and the environment (including 

ecosystems) are closely linked and inter-dependent. 

FAO, WOAH, WHO, UNEP (2021)

Joint Tripartite (FAO, WOAH, WHO) and UNEP Statement
Tripartite and UNEP support OHHLEP’s definition of “One Health

One Health definition
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1.6 billion 
people suffering iron- or 

vitamin B12-deficiency 

anemia

0.8 billion
people with insufficient 

dietary energy/ intake

33% 
Global % of pre-school age 

children at risk of vitamin A 

deficiency

15% 
Global % of pregnant women 

at risk of vitamin A 

deficiency

• Micronutrient deficiency such as Vit A 

and Fe are linked to undernutrition 

and disease severity and morbidity

• Undernutrition due to inadequate plant-
based diet can reduce development and 
effectiveness of immune responses to 
infectious diseases

Significant role of Plant Health within OH ς Undernutrition (1)

Immune responses due to undernutrition are energetically costly

Lochmiller & Deerenberg (2003) Oikos
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Malaria, respiratory infections, diarrhea and measles kill 1 million people/yr 

and are much higher in children who are undernourished than those who are not

Significant role of Plant Health within OH ς Undernutrition (2)
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40 

million 
No of people consuming crops with enriched 

Fe, Zn and Vit A

Importance of Plant Health within One Health
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Strengthening of Plant Health systems can improve 

nutrition with pronounced benefits for combating 

infectious and noncommunicable diseases

www.worldveg.org

Importance of Plant Health within One Health
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Bactrocera dorsalis Phthorimaea absoluta Spodoptera frugiperda

IPM is central to Plant Health and benefits One Health
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Volk, Byrne, Moreau (2023) 

• Eco-architecture for carbon sequestration

• Forests and wetlands preservation ensure water 

availability and C storage

• Genebanks provide diverse plant materials for 

food and nutrition security that benefits human 

and animal health

• Agroecology and agroforestry improve soil health, 

increase productivity, decrease waste and 

benefits human, animal and environmental health

Importance of Plant Health within One Health in Mitigating 
Climate Change
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Plant Health is a central tenet of One Health

Feed and fodder availability

Genebank

Nutrition

Better health (indirectly 

benefiting humans, livelihood 

improvement)

Improve biodiversity

Ecosystem service

Soil health

Reduce erosion,

Climate mitigation Sequester 

Carbon, etc

Food security

Improve nutrition

Genebank, seeds

Reduce poverty

Better health

Economic wellbeing, etc

Plant Health in One Health

Falkenberg, Ekesi, Borgemeister (2022)
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The world’s population will be at ~11 billion by 

2100.

Plant Health must contribute to feeding a growing 
world population

...... food production must increase by 70% to feed the 

growing population.
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Rohr et al (2019) Nature Sustainability

…meeting food demand through present ag production 

& plant health systems will require:

…replacing >109 hectares of natural 

ecosystems with agricultural 

production

…~2.7-fold increase in fertilizer and  

10-fold increase in 

pesticide use

…result in an estimated 

~2-fold increase 

in irrigation
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11 billion people

Human-animal 
contact

Exploitation of 
natural resources

Agricultural production

Human-animal 
contact

Exploitation of 
natural resources

Biodiversity & 
habitat

Agrochemical 
inputs

Movement of 
products & FBD

Water 
re-distribution

Rohr et al (2019) Nature Sustainability

…Ag intensification is a key driver & system is complex



www.icipe.org

• World total land area equipped for irrigation is 

approx. 352 million ha (22% of total cropland 

area).

• Irrigation and redistribution of fresh water for 

irrigation has well-known consequences for the 

transmission of infectious diseases.

Rohr et al (2019) Nature Sustainability

Redistribution of freshwater for ag & Plant Health have 

consequences for infectious diseases in human
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Irrigation and associated plant health activities and 
proliferation of infectious diseases

Construction of dams and the accompanying irrigation network are associated with a rise in 

schistosomiasis and mosquito vectors of elephantiasis and malaria 

(up to 7-fold increase in Ethiopia)
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Conversion of natural habitat to agriculture can lead to biodiversity loss and generally 

increase infections of wildlife and zoonotic infections of humans

Biodiversity loss, ag intensification and infectious 
diseases of OH significance
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Human diseases from domestic and wild animals

Encroachment into wild habitat leads to interactions between Animal, 

Environment, Human and Plants increasing pathogen transmission 

from a reservoir host to a novel host 

(65% of all human diseases are of animal origin)

Examples of zoonotic disease with 

agriculture as drivers of expansion

• Avian influenza, salmonellosis 

(poultry humans)

• Newcastle disease (poultry) 

• Nipah virus (plants, pigs humans) 

• Bovine Brucellosis (cattle, 

humans)

•  

• Rabies (dogs and humans)

• Severe acute respiratory 

syndrome (SARS) (humans)
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Nipah virus transmission (plants, pigs, human)

Pandey et al (2024)



www.icipe.org

• Pyrethroid, organophosphate and 

organochlorine insecticides are used for both 

plant and human health

• Several mosquito vectors of human have 

already evolved resistance to these 

compounds. 

If agricultural expansion and intensification is accompanied by an increased use of insecticides, vector 

resistance may become common and control of vector borne diseases more challenging.

Nkya  et al (2013) Insect Biochem and Mol Biol

Plant Health agrochemicals drive vector resistance 

and impact human health
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• Phosphorous fertilizer enrichment can benefit 

mosquitoes that transmit malaria and West Nile 

virus

• Nitrogen- and phosphorous-based fertilizer use 

can increase the number of snails that transmit 

flatworms that cause human schistosomiasis

Plant Health fertilizer enrichment benefit malaria 
and schistosomiasis transmission
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Human infectious disease impact on plant health, 
food production and economic development

• Malaria-afflicted smallholders lose up to 22 days work through the illness and harvest 

only 40 percent of their crops.

• In SSA, areas infested with tsetse fly that cause African sleeping sickness in humans 

and cattle, lag behind in the adoption of plant health and agricultural enterprises 

hindering agricultural development and economic prosperity
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Plant Health, Food safety and One Health

https:// www.foodsafety.gov/blog/fruit -and-vegetable-safety

Expanded spatial scope and increased frequency, speed and volume of people and 

movement of agricultural products facilitates spread of pathogens.

135 million
No. of FBD cases/year in 

Africa

(Steven and Delia (2020) IFPRI Report World Bank (2016)

180,000
FBD related 

deaths/year 

US$20 billion
Productivity losses attributed 

to unsafe food in Africa

US$3.5 billion
The cost of treating FBD 

illnesses
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Animal Health

Environmental Health

Human Health

Plant Health
One 

Health

Storage pest

Aflatoxin contamination & One Health

Modified from Alshannag et al (2018) Scientific Report
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Antibiotics use in Plant Health, potential for 
AMR and implications for One Health

Cases of AMR in Plant Health can 

contribute to AMR emergence in 

human due to antibiotic overuse.
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List of commonly used antibiotics in plant 
agriculture & countries with resistance

Batuman et al (2024) Phytopathology

Others
• Ningnanmycin
• Validamycin
• Aureofungin
• Oxolinic acid
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Timeline of reported incidences of antibiotic 
resistance

Streptomycin Kasugamycin Oxytetracyclin
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Monitoring AMR in Plant Health in One Health
• A joint FAO, WOAH and WHO report concerning AMR found that 

few countries that monitor the use of antibiotics in plant agriculture 

• Only 3% of the 194 countries acknowledged regular assessments 

on their antibiotic uses in terms of type and amounts. 

• This is much lower than the monitoring systems in place for human 

(26%) and animal (23%) use

• A large majority (83%) of the countries surveyed indicated that they 

lacked the ability to monitor antimicrobial use on plants

• Systems for monitoring the use of antimicrobials in the plant sector 

exist only in 11 high-income countries

194 WHO member countries



Solution - Nature- positive solutions for One Health - 

Biopesticides

Jointly address, plant, human & animal health; utilizing single, easy to use 
biopesticide product

FAW
Ticks

Mosquitoes
Tsetse

Biopesticide 
product

One Health

IPM
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Willis & Hamon (2024) Gates Open Res

Solution - Plant Health for OH
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Solution - Insects for Circular Economy & One Health
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• Modernization of food supply in developing countries to 

high-income consumers in cities and high-income 

countries, can enhance food safety and quality 

standards

• Strengthening food safety regulatory standards across 

food supply chain

• Enhanced monitoring for the spread of pathogens 

across transportation networks

Solution - Food safety and One Health
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Economics of Plant Health within OH

Using whole-farm multiperiod mathematical linear 

programming model results show that higher annual 

income benefits from combined interventions ( 35% 

higher) than gains from each intervention alone



Sustainable Plant Health for One Health
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Take home message & concluding remarks

• Plant Health systems can play an important role for OH by

V Providing genebank for food security, improve nutrition and combatting infectious diseases that 

impact Human Health within the context of OH

V Plant health also contribute to Environmental Health by sustaining biodiversity, ecosystem 

service, climate change mitigation

V An improved plant-livestock integration provides fodder and animal feed and enhance animal 

health within OH

V IPM, agroecological approaches and agroforestry improve soil health, increase crop 

productivity, decrease waste and benefits human, animal and environmental health
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• Nevertheless, feeding 11 billion people in 2100 will expand plant health use of pesticides and 

fertilizer, water, and antibiotics, foodborne diseases and contact rates between humans and animals, 

all with consequences for the emergence and spread of infectious agents

V Minimize the conversion rate of natural areas to agriculture – should help curb climate change, 

human wildlife contact and minimize disease risks – better planning and policy dialogue

V More safe nature-based solutions (e.g., biopesticides, frass fertilizers) as alternative to synthetic 

pesticides

V Strengthening food safety regulatory standards including monitoring of pathogens across food 

supply chain to combat food borne diseases

Take home message & concluding remarks
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• FAO and WHO joint “Code of Practice to Minimize and Contain Foodborne Antimicrobial Resistance,”

V Report highlights the importance of utilizing plant/crop health professionals as a major resource in 

making decisions on antimicrobial use, risk assessments and strategies

V Regulations on antibiotics on plant health, monitoring systems and capacity building needed 

V National and international policies based on management practices should be developed and 

implemented that document use, agencies to monitor, reporting mandate and enforcement

• Modeling tools for quantitative analysis of interactions of PH within OH and socioeconomic assessment of 

benefits are needed

• Strengthen transdisciplinary research, education and capacity on OH

• National and international shifts in investments towards OH are need.

Take home message & concluding remarks



International Centre of Insect Physiology and Ecology (icipe)

P.O. Box 30772-00100, Nairobi, Kenya

Tel: +254 (20) 8632000

E-mail: icipe@icipe.org

Website: www.icipe.org 

Thank you

facebook.com/icipe.insects/icipe 

twitter.com/icipe 

linkedin.com/company/icipe 

Support icipe: www.icipe.org/support-icipe

mailto:icipe@icipe.org
http://www.icipe.org/
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