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“It would not be surprising to see entire
| patterns of community organization jumbled -

as a result of global change” T —




How does CC influence interactions
between plants-insects?

Plant as source of nutrients

M

Indirect effects include: \
-Competition

-Invasive species
-Pollination




Direct effects : Plants

Acquisition of
Resources

Allocation of
Photosynthates/minerals




3 Models of Phenotypic Response
In Plants

e Carbon-nutrient balance hypothesis
(Bryant et al,1983)

* Growth-differentiation balance hypothesis
(Herms & Mattson 1992)

« Optimal allocation hypothesis
(Bloom et al, 1985)




CNBH

e |f the ratio of C:nutrients Increases, excess
carbs may be shunted into secondary
metabolism.




GDBH

* Plants with a surplus of carbs beyond that
which can be invested Iin growth, because of
other limitations, are “sink-limited” and
predicted to invest more C In differentiation




Optimal Allocation Theory

e Plants should adjust to changes in resource
availability to stabilize exchange ratios.

o Growth equally limited by all resource
classes




CO, Enriched Environment

Lower [N]

Higher [non-structural
carbohydrates]

Increased allocation to
phenolic defensive
compounds

No change in [terpene]
Increase In leaf toughness
Herbivore fithess reduced

Zverea & Kozlov (2006) GCB (meta-analysis)




Elevated Temperature

No effects on either [N], C:N ratio, nor leaf
mechanical characteristics

Carbs and phenolics decreased
Terpenoids increased

Herbivory fithess increased




Simultaneous Elevation of
Temperature and CO,

Decrease Iin [N] (increase in C:N)
Phenolics increased only at ambient temp
Terpenes increased with elevated temp at

both ambient and elevated CO,
No decrease In herbivory




Drought

« Affects gene expression

e Reduction in cell
division/growth

No real change in PS (low
drought)

_eaf temp increases

ncreased differentiation

Higher mineral
accumulation

N-comp_ounds and soluble
sugars increase

Allelochemicals increase
(low to moderate)

Mattson & Haack (1987) BioScience




Direct Effects: Herbivores
Temperature

Evolved within certain range of
climate conditions

Life cycle
Population dynamics

Distribution

Cacopsyllica spp

The responses of insect life-histories to climate change are likely to be both
complex and varied, depending on the type of insect life-history and the
growth strategy of the host plant




Life Cycle & Population Changes

 More spp/area with decreasing latitude
 Ranges expected to expand
* |Increase in growth rates, but prolonged diapause

*Note: Predicting future insect pop dynamics complex
even at individual level (life histories)

Saturnia pavonia Lasiocampa quercus




Distribution: Migration & Movement

 Temp thresholds for insect flight vary greatly

 Warming would advance time of year flight
thresholds reached and cause early immigration
(other meteorological factors?)




So what can we say about
temperature effects on insects?

Likely to differ among spp,
depending on their existing
environment, life history, and ability
to adapt




Direct Effects: Parasitoids

More important because dependent on lower trophic
levels

Life cycle (parasitoid v parasite)
Endo- or ectoparasitoids
Koinobiont or idiobiont

Any effect on the host has consegquences on the
Inhabiting parasitoid




Temperature Effects

ncrease in number of larvae
Decrease In adult size
ncreased longevity/fecundity

More females (arrhenotokous
hymenopterans)

Behaviors linked to host
location affected




Global Change & Species
Interactions

 Reduced interaction strength of mutualisms
Involving plants (due to phenological shifts and
Invasives)

o Shifts in relative dominance of coexisitng plant and
animal taxa

* Increases or decreases in natural enemy attack on
herbivores and increases in intensity of herbivory

Tylianakis et al (2008) Ecol Letters (review); Hegland et al (2009) Ecol Letters (review)




Pollination Mismatching: Warming

 Phenological changes

-Earlier onset of flowering--other cues? rates?

-Flowering duration (longer growing season)

-Masting (higher selfing rates)

-Emergence date, composition, and
dominance of pollinator assemblages

 Distributional changes




Tritrophic Interactions

 Host-parasitoid
synchronization affected

-Different thermal preferences

-Different capacities to survive
extreme temperatures

-Host location

Changes In distributional
ranges

-Adaptation of parasitoids
to new host

Hance et al (2007) Annu. Rev. Entomol




