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LOCATION

The beautiful city of Lyon Lyon convention centre
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ONE HEALTH

Plant health is usually not included

Health of humans, animals
and ecosystems is closely
Interconnected
Interdisciplinary
collaborations and
communications

Improve disease
surveillance, prevention
and control



TOPIC 1: PLANT PATHOLOGY IN A
ONE HEALTH WORLD

“Plants deserve a more prominent place in one health”



PLANTS PROVIDE ECOSYSTEM SERVICES

Regulating

Air quality, dimate, water
runoff, erosion, natural
hazards, pollination

Supporting

Nutrient cycling, water

cyding, soil formation, ST
Cultura ohotosynethsis ~ PTOViSioning
Ethical values, Food, fiber, biomass
existence values fuel, freshwater,
recreation and ecotourism and natural medicines



PLANTS PROVIDE ECOSYSTEM SERVICES

“I'm an agricultural
scientist who

specializes in plant

diseases. We feed the
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“We feed (but also cloth, shield, warm, cool and comfort) the people
you keep alive”



COMMON FACTORS IN DISEASE RISKS
FOR PLANTS, ANIMALS AND HUMANS

* Increased globalization (travel, trade)

» Climate change (increased yield, but also increased
diseases)

* Resistance to antimicrobials and fungicides



PLANT DISEASES ARE ALSO A THREAT FOR HUMANS
AND ANIMALS

* Food (and feed) security

* Food (and feed) safety (mycotoxins, reservoir for human

nathogens)

* Pesticide exposure

« Some plant pathogens can infect immunocompromised
humans




WHAT CAN PLANT PATHOLOGISTS BRING TO THE
ONE HEALTH COMMUNITY?

* Plant health experts are multidisciplinary and bring
additional competences
* Plant health managers are stewards of soil quality

“Close the poop lope”

Cin‘dy Morris |




ONE HEALTH CONCEPTS IN PLANT PATHOLOGY

* Potential pathogens can be everywhere — pay attention to
reservoirs of pathogens beyond agriculture

* Global disease surveillance is needed

* Be aware of the dissemination routes of plant pathogens
(people, machinery, infected plant material, air, water, soill,

etc.)



ONE HEALTH LOGO SHOULD BE REVISED




TOPIC 2: FOOD SECURITY IN
AN UNSECURE FUTURE

“Instead of resolving yesterday’s problems tomorrow we
should be resolvhg tomorrow’s problems today”



FOOD SECURITY

* Our agricultural system is vulnerable

* Food security heavily relies on a few
Important crops mainly grown in monoculture

* Threats are global

* Transboundary pathogens (but also pests
and weeds)




RELIANCE ON THE SAME CROP SPECIES WORLDWIDE

Area in million Ha 2018
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WHEAT GLOBAL THREATS

Wheat blast Fusarlum head bllght
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GLENN ANDERSON LECTURE

* Challenges: climate change,
conflicts, cost of living

« 2100 vision
Climate resilient, sustainable and
Inclusive agricultural development
for a food and nutrient secure
future

Bram Govaerts

?
CIVMYT S | oo “Finance what you can prevent”

“Turn potential into impact”
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TOPIC 3: INVASIVE AND
EMERGING PLANT DISEASES



INVASIVE AND EMERGING PATHOGENS

* Invasive pathogens, new pathogens, evolution of
existing pathogens, re-emerging pathogens

* Reservoirs: water, wild species, introduction of new
crops, seeds and planting material produced In
third countries

 Mechanisms: host jumps, whole genome
duplication, hybridization, horizontal gene transfer,
transposon activity, ..



 Drivers: ecological speciation, agricultural
oractices, climate change
« Rapid spread
* Globalization (increased travel, trade)
* Via seed and planting material
(vegetables, banana)
* Legal procedures to prevent introduction
and spread: from pest to commodity risk

assessment n

Roel Potting




TOPIC 4: GLOBAL HEALTH
ASSESSMENT

“Are we loosing the battle against plant diseases?”



GLOBAL PLANT HEALTH ASSESSMEN

Aim: generate insights into plant diseases in human-made
and natural ecosystems

Goal: to assess the importance and consequences of plant
health in systems with a cultural, provisioning and regulation
role

Health is difficult to define — look at ecosystem services
Keystone plant species in 16 main plant systems (wheat,
rice, maize, potato, cassava, banana, grapevine, perennial
fruits, coffee, citrus, peri-urban horticulture and household
gardens, urban trees, oak forests, softwood forests, amazon

forests, eucalypt forests) n

Federica Bove




GLOBAL PLANT HEALTH ASSESSMENT - OUTCOME

Trend: global decline in plant health
Situation is poor in Sub-Sahara Africa: food
Insecurity, rural poverty, environmental
degradation

« Health decline in urban and managed forest
* Drivers: climate change, human activities,
piodiversity collapse, pathogen invasions

https://apsjournals.apsnet.org/doi/10.1094/PDIS-01-23-0166-FE
https://sites.google.com/view/global-plant-health- n

assessment/home
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Paul ‘Esker Manjari Singh




TOPIC 5: PLANT-MICROBE
INTERACTIONS

‘Importance of the pathobiome/holobiome”



Kenichi Tsuda

Plants need bacteria
to survive In nature

Saskia Hogenhout Sheg Yang He

Effectors can modulate Environment influences
plant development and plant-pathogen interactions

make plants attractive
for insect vectors




» Effectors and virulence factors not only target plants
but can also be expressed in soll to suppress
antagonists

* No clear boundaries between pathogens and
beneficials

* Importance of disease complexes



TOPIC 6: NEW DEVELOPMENTS IN PLANT
DISEASE MANAGEMENT



NEW CONCEPTS

* Broader view on the plant iImmune response
“Agroecological iImmunity”

* Evolution smart crop protection by using cultivar mixtures

* Breeding for biocontrol and healthy microbiome

* Resistobiome: microbes associated with pathogens make

nlants more resistant

* Learning from natural and resilient systems




GREAT NEW TOOLS

* High throughput sequencing for diagnostics

« Great advances In rapid diagnostics and
surveillance methods

» Advanced phenotyping methods

« Large scale systems biology

« Great advances In data analysis: models, statistical
tools, cluster and network analysis

* New tools for disease control

» Rapid trait discovery for breeding (NLRseek)



NLRseek™ accelerates gene validation timelines and throughput

Conventional methods: 5-10 years, time and resource Intensive =

Population Chromosome
development wadlking mu

Few genes ‘
Helen Brabham

NLRseek™: 2+ years, fewer resources

2BLADES>¢'

20 YEARS OF CROP INNOVATION \

a living array of wheat plants differing by a single NLR



COLLABORATIVE NETWORKS

* Global community collaborations in integrated crop
disease management of transboundary pathogens in
major food crops (wheat, banana)

David Hodson Lava Kumar




COLLABORATIVE NETWORKS

* Global surveillance, rapid diagnostics, alerts on mobile
phones

« Capacity building

» Systems run by national scientist

* Creating awareness: stop moving planting material,
encourage use of clean plants



THE FUTURE
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- The disasters are collaborating
better than we are!

collaboration



* Collective action Is needed to prevent further spread of
Invasive and emerging pathogens

* Breaking the monoculture system: biodiversity, also in our
crops

 Transition from chemical to ecological crop protection

» Collaborative efforts also for minor and subsistence
crops, urban and managed forests

* Dealing with vast amounts of data — innovative
approaches to manage and make sense of information

* Training and educating the next generation



“Plant pathologists and field practicioners
are more needed than ever”



RESULTS OF THE POLL



o, Changes in plant pathology research: What have been the major achievements in plant
pathology during the last 20 years?
Wordcloud Poll 340 responses & 311 participants

Effector biology =~ Genome sequencing Genome data
Crispr Cas . :
Resistance breeding Biocontrol Al
Detection pel
. Genomics Omics Resistant varieties
Integration Ll

Remote sensing NGS HTS Big data Microbiome

Molecular diagnostics Sequencing Plant immunity

Crispr

Host resistance Gene editing Molecular

Effectors
Genomic Next generation sequencin

Genome editing Blackleg

slido



o What will be the major changes in plant health in the coming 20 years?
Wordcloud Poll 324 responses & 299 participants

Use of Al for discovery food shortage

Xlimate change No fungicides Nanotechnology .
Transgenic crops
Gene editing
biosurveillance aAl  Pe . Politics
Climate _ resources
His GMO Funding
IA Al South
Biocontrol
virus  Altools Climate change Gipav
pest management Resistance _
Genome editing nothing

) More funding

Resistant crops Temperature

spreading of GMO crops
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~  What are the top 10 challenges in plant health?
Wordcloud Poll 292 responses & 276 participants

food safety
Biodiversity  practical management
Lack of awareness
Surveillance M t
Durable resistance anagemen
Blackleg . Biosecurity
- Resistance Breeding
ungl Disease
Microbiome Climate Change Oomycetes
Climate Viruses Al Funding Control Biocontrol

idiots  Food security Politics Sustainability =~ Complexity
tradeglobal trade Weather  Pathogens Abiotic stress

Disease Management

slido



o, What topics or areas, missing in this Congress and contributing to Plant Health, would
you like to see in the future?
Wordcloud Poll 124 responses & 119 participants

Tree crop pathology
Sociology

Xylem pathogens
Soil health Working with farmers

Traditional Diagnostics .
9 Climate change PGPR

. Microbiome
Sustainable

Nematology Al oomycetes Physiology

Biosecurity Entomology  Agroforestry

Viroids : i
Machine learning Insects Was nice as it

Reference collectioms herbivory . Nematodes
Subsistence crops

Ornamental L.
Stress combination

slido
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