Course contents:

Insect abundance and distribution: species-area
relationships. Diversity of forest insects in relation to
tree species, feeding guilds, and to the history of
forest stands. Invasive species in forestry: definitions,
concepts, and applications.

Classification of the outbreaks and related examples.
Population dynamics: demographic growth versus
mortality. Population cycles in different types of forest
ecosystems.

Mechanisms of resistance developed
by the host plants and adaptations of the insects. Role
of competition and of natural enemies in population
regulation.

Principles of integrated pest managements based on
the knowledge of the insect ecology. Prevention, direct
and indirect control, economic assessment of costs
and benefits of IPM in forestry.




Temperature, radiation, moisture, precipitation (rain and snow),
wind




Warming

How important are abiotic factors and climate
change for frequency and distribution
of insect outbreaks?
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Direct and indirect responses
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Direct and indirect responses

Direct responses of herbivores to temperature

Indirect through host plant: how trees respond
to cc and affect herbivores

Indirect through natural enemies: how
parasitoid, predators and pathogens respond to
cc and affect herbivores
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Indirect effects of climate change through host plant on

Herbivore
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Natural enemies

Indirect through natural enemies: how
parasitoid, predators and pathogens respond to

cc and affect herbivores
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Indirect through natural enemies: meta-analysis of parasitism versus elevation
Pére et al. 2013 Biol Lett
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Summary of the action of climate change on trophic levels
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Direct and indirect effects of cc on herbivore performance
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Direct and indirect effects of cc on herbivore performance
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Insects and climate change: nothing new?

“Early Eocene plants [warmer
climate] had more types of
insect damage per host species
and higher attack frequencies
than late Paleocene plants”

Wilf and Labandeira. 1999. Response of Plant-Insect Associations to Paleocene-Eocene
Warming. Science



Perspectives and research opportunities

Physiological Ecology

Mechanistics

Omics
Population Ecology Community Ecology
Range survey Evolution of traits
Extreme events Invasive species

Dispersal

Ecosystem Science

Buffering



