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An ecosystem-based perspective

Caughley’s (1981) ‘value judgments’
related to overabundance

1. threaten human life or livelihood

2. too numerous for their «kown good»

3. depress the abundance of
«important» species

4. cause ecosystem dysfunctions

Need to change our management perspective from

single species/trophic level-base to ecosystem-base



Ecological impacts of deer
overabundance: what's on program

 Plant-herbivore interactions

— direct impact on individual plant growth
strategies

— Iindirect impacts on plant community
— impacts on succession rate and forest structure

— ecosystem functions

— cascading effects on other animal species
« Dynamic and reversibility of deer impacts

* Research needs and management issues



Plant-herbivore interactions: an
evolutionary tug-of-war

Browsing directly ‘
influence plant growth,

reproduction and
survival




Plant-herbivore interactions: an
evolutionary tug-of-war

Defense against herbivory

Browsing directly

influence plant growth, | §elect|on }resistance$
reproduction and | intake rate
survival tolerance to defoliation

reallocation of resources



Plant-herbivore interactions: an
evolutionary tug-of-war

()
? Through gut micro-organisms

Defense against herbivory

Browsing directly
influence plant growth,
reproduction and
survival

| selection
| Intake rate
tolerance to defoliation
reallocation of resources

} resistance$

? which plants are selected, how plant and deer respond and
ultimately how ecosystems functions are affected



Indirect impacts:
modulation of plant-plant interactions

Community structure
(ex. richness or cover)

Deer density



Impacts on succession rate
and forest structure

invasion of grassland
by shrubs

| vertical structure

* biais toward med and large stems
| stand density

1 stand rotation



Impacts on succession rate
and forest structure




Impacts on ecosystem functions:
nitrogen cycling

deciduous - coniferous  —p { litter quantity
and quality

T 1

I Ncycling <— | soil processes

*Positive feedback mechanism
Long lasting effects



Cascading effects on animal species

* Direct competition for resources
* Modification to the composition and structure of habitats

* Nonlinear relationships between diversity and deer
density

— 1 diversity at intermediate density level
— as with plants, some wining species in insects + birds
— small mammals usually |

4

Can lead to trophic cascades -«
\
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Forest integrity

Dynamic and reversibility of impacts:
deer as a biological switch

Deer density

e 1 equilibrium

Deer density

e nonlinear
e threshold
e 1 equilibrium

Deer density

e threshold
e discontinuous
e nonlinear
e 2 equilibriums




Research needs and management issues

* identify thresholds density, recovery paths and
time to recovery through control experiments in
different forest ecosystems

« continue to improve estimation methods

— impact-based (early-warnings indices) estimators

* adopt an ecosystem-based manage. perspective

— call for better links between forest and wildlife manage.

» seek to reduce uncertainty — adaptive manage.

— call for better link between research and management

e precautionary approach
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An ecosystem-based
restoration framework

Invasion by browse
tolerant/resistant
species

\

nonreversible cusp threshold

slowly undermine act as a global
forest resilience > disturbance




Aboveground biomass (g/m?)
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Effects of white-tailed deer on Anticosti forest

- Sapiniere

1999
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conifers — hardwoods

Impacts on ecosystem functions:
nitrogen cycling

Plant traits

* high growth rate

+ ghor-lived ssue

» high shoot leaf area

+ poarly defended leaves

* high leaf nutrient content

Redardation of
SUCCRSSIoN

growth responses

* high % MPF consumed

« most OM returned to soil
as faecal material

Decomposar subsystem (Foliar herbivores)
* high litter quality
* high rates decomposition NUTRIENT REPLETE
and mineralization *
* low rates of carbon
saquestration in soi —» High supply
rates of
plant
available
nutnents

EARLY SUCCESSIONAL
ECOSYSTEMS

From Bardgett, R. D., and D. A. Wardle. 2003. Ecology 84: 2258-68
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Impacts on ecosystem functions:
nitrogen cycling

Plant traits

* high growth rate

« ehori-lived tissue

» high shoot leaf area

+ poorly defended leaves
* high l2af nutrent content

/ Retardation of

SUCCRSSIoN

Role of herbivory

» Compensatory plant
growth responses

* high % MPF consumed

« most OM returned to soil
as faecal material

Decomposar subsystem {Foliar herbivores)
* high litter quality
« high rates decompasition NUTRIENT REFPLETE
and mineralization *
* low rates of carbon
saquestration in soil + High gupphr
rates of
plant

available
nulnents

EARLY SUCCESSIONAL
ECOSYSTEMS

From Bardgett, R. D.,

Plant traits

» show growth rate

* long-lived tissues

* low shoot leaf area

« well defended keaves

+ low beaf nutrient content

Acceleration of \

SUcCession

Ruole of herbivory

* noncompensatony plam
growth responses

+ o % af NPP consumed .

* most OM retumed 1o soil
as litter

Decomposer subsystem
i * low litter quality
NUTRIENT LIMITED & |+ low rates of decomposition
W and minerafization
* « high rates of carban
Low supply sequestration in soil
rates of <+
plant
available
nufrients

(Foliar and root herbivores)

SJ9JIU0D < SpoompJey

LATE SUCCESSIONAL
ECOSYSTEMS

and D. A. Wardle. 2003. Ecology 84: 2258-68
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