Global models of herbivory variability:
data from the HerbVar project
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Plant-herbivore interactions
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d! Disease ecology Variability in pathogen transm|55|on drives outbreak dynamics
Populatlon ecology: Variability in local densities determine regional dynamics
y ‘ Communlty ecology: Variability in traits alter interspecific interactions and eco-evo dynamics
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Population ecology Variability in local densities determine regional dynamics
Communlty ecology Varlablllty in traits alter |nterspeC|f|c mteractlons and eco-evo dynamlcs
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“Field natura//sts frequently observe that the ,‘ \
intensity of insect herbivory in a natural
defoliation event is not spread uniformly over i
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individual conspecific plants” P |
Dan Janzen, 1985
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Herbivory is highly variable

Two valley oaks at the same site




Herbivory is highly variable

Low variability High variability
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How variable is herbivory?

How does herbivory vary:
__with plant traits?
_geographically?

_ with various other factors?

Why is herbivory distributed
homogenously here and variably here?



HerbVar: a global study of variability in plant-

herbivore interactions

v o~ Current dataset involves:
* 200+ collaborators O
* 30+ countries %ﬁgw . o S ° o
* 768+ surveys 8 .

* 492+ plant species

Will Wetzel e 136+ families
Michigan State University

Truly a global effort!




HerbVar: a global study of variability in plant-

herbivore interactions

Spatially explicit surveys of:
* 30 focal plants
* 30 neighbors

Data includes:

* Whole plant herbivory level

* % damage to 10+ leaves per plant
* Plantsize

* Plant density

* Lots of site and species data




Metric of variability

The Gini index

 Metric of the inequality of a distribution
* (O=-even,1l=uneven

 Normalizes by total herbivory

Gini=1-) p?
j

Gini=1.0



Main results

1. Herbivory is variable and the variability varies!
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Main results

1. Herbivory is variable and the variability varies!
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Median species: Gini = 0.56
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damage corresponds to a Gini value of 0.5



Mean herbivory (%)

Main results

2. Herbivory variability varies strongly with latitude
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Main results

3. Herbivory variability varies across biomes

Variability among plants
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Gini index of variability

Main results

4. Herbivory variability varies depending on plant traits
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Main results

4. Herbivory variability varies depending on plant traits

Variability transcends scales within and among plants ""

N 1e+03 \’

¢ o

%; ngh variance
< 1o within &

% across plants
3

E 1e-01-

g ‘

16-02 1eip1 1e+00 1e+01 1e+02
Variance among plants

Low variance within
& across plants

g

A

P <0.001, B*=0.65



Main results

5. Herbivory variability varies with seasonality
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Main results

5. Herbivory variability varies with seasonality
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Take-home message

* Variability has major macroecological and
macroevolutionary patterns that differ
from mean patterns

* Latitude, biomes, plant-size, seasonality or
phylogeny play an important role in
shaping plant-herbivore interaction
variability

e Variability is an integral feature of
plant-herbivore Interactions; how we think
about ecology & evolution




Goal for Phase 2: Understand variability in

damage to reproductive tissues

Abronia umbellata Monarda fistulosa Lonicera x bella
Photo: Eric LoPresti Photo: Phil Hahn Photo: Susan Whitehead



",

Questions?

@  RESEARCH ARTICLE = HERBIVORY f X in o % O =

\Plant size, latitude, and phylogeny explain within-popu-
lation variability in herbivory

THE HERBIVORY VARIABILITY NETWORK ~ Authors Info & Affiliations
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