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Drivers of Emerging Infective Diseases
(EIDs) of Plants
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Pathogens causing plant EIDs
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Exponential increase in the establishment
of alien forest pests and pathogens in Europe

Roques, 2010, NZ JF, updated
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Historical milestones
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Migrations of modern Homo

sapiens

Santini et al., 2018 ISME Journal



Main drivers of the increase in arrivals
of alien pests and pathogens

1819 First steamboat crossed Atlantic ocean

SS. Savannah




Main drivers of the increase in arrivals
of alien pathogens

1945 End of WWII and rise in trade between North

America, Europe, and Asia



Main drivers of the increase in arrivals
of alien pests and pathogens

1989 Fall of Berlin wall and onset of globalisation era



Temporal changes in origin of forest
pathogens established in Europe
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Most-likely pathways of introduction of forest pathogens
into Europe
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Aerial dispersal of Pathogens (Long-Distance Dispersal, LDD)
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Most likely pathways of alien forest pathogens species in

Europe
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Pathways of invasion for forest insects and pathogens
in the US
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Drivers of plant EIDs emergence
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Migration

Santini and Ghelardini, CAB Rev.2015




Crop pests and pathogens move polewards in a

warming world

Distance from Equator (km)

All

Bacteria

Diptera

1,000

-1,000 -

1,000 -

-1,000 -

Nematoda

Viruses

-500 -
-1,000 -

T
1960

T T
1980 2000

I T T
1980 2000 1960
Year

T T
1980 2000

T
1960

T
1980

T
2000

Bebber et al., 2013. Nature Climate change




Time
Series of
Maximum
Spore

Production

Alternaria

i i { i
T4 T4
£ 3 f 2 {
- g "X—\ Il
i ‘ *1 \_“xx ;
1 / ! — 3 -
- / g4 * =
Periconia Peronospora
i i
| 4 { 5.
: | 3
i.] i
Puccinia Stemphylium

Cladosporium

-----

Epicoccum

Source: ARPAT

Helmintosporium

Pithomyces




Human Climate
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Schematic overview of the main causal factors involved at different levels
(environment, host, pathogen) in the emergence of new diseases
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To survive global change,
plants must adapt — and fast
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How can plants adapt to climate change? Unl x n‘“w . migrate to new locations when

climate becomes too hostile, plant m

gical functions — or perish.
Monica Favre,






