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Ovenview

Why should we care apeut the genetic
context of climate change?

IHeW: might forest tree species respond
genetically’ ter climate change?

Wihat Species ale at greatest: rnsk?

IHowW might: EHIVI- meniter genetic vamation
I the midst of climate; change?
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GENEtIC Vamation = evolutionary
potential tor acapt to cnanging
apvirenmental conaltions

Conditions assoclated withn

climate change may deCrease

QETJ&‘[J Varation Inrseme

DNA (Northern llinois
University)
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This Has Happened Before...

One knewmn North
American tree

SPECIes extinction
durng Quaternany.

WillFaboeut new:?

Current changes are
at least one order of
magnitude; fiaster

IHabitat IS new
fragmented: in many
places
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Potential Genetic Responses

loleratien/adaptatien

EXisting adaptability te climate conditiens
Regeneraton off future stands that are better adapted

Migration

“Wholesale redistribution off genotypes across the landscape”
(Rehteldt et al. 19909)

May: have negative genetic consequences

Population: extirpatien/Species: extinction

Some species/populations may be unable to adapt or migrate

For others, genetic degradation may. increase susceptibility te other
stressors (pests, pathogens, etc.)
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Adaptation

Pre-selection Post-selection
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Adaptation

WillFeritical traits evolve fast eneugn?

Are trees, rapidly evoelving species (Petit et al. 2004)7.

Irees long-lived: adaptation will' take 1-13
generations, or 100-1,000 years (Renhfeldt et al. 1299)

Streng selection could reduce genetic variation

May increase: vulnerability: to; other stressors

Effiects) off selection are: difficult te predict

Complex combinations ofi selective factors
Climate may act on traits that are genetically linkea
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Migration
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Migration

Eeunder efifects: newly. estanlished colonies; are
eften Inbred and lack genetic vamnation

May form a genetic barer ter ether individuals that fiellow
Trailing edge populatiens: nay’ e extirpated

Migration could e prebliematic for Seme SPECIEs

Will' climate cenaditions, change tooe fiast for Species to
reach suitanle habitat?

Will fragmentation impede effective migration?
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Extirpation/Extinction

Seme species and populatiens
may. Aot be able to migrate: or

adapt
SpPEcies restricted tor mountaintops
Or' narrow: sollf conditions, etc.

Populatien-size reduction;in
Many. SPecIes; and populatiens

Inbreeding, genetic anifi,
decreased variation

Glant redwood
(Sequoiadendron giganteum),

Degraded species may: e at _ _ .
. Yosemite National Park, Calif.
greater risk
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Genetic Degradation Risk Factors

Limited range Extensive fragmentation
Small/disjunct pepulations Pest/pathogen infestation
High elevation habitat Large shift of range with CC
Long lifespan Over-exploitation

Long time to reproduction
Low fecundity

Habitat specialization

Limited seed/pollen dispersal
Low species-wide variation
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Not At Risk: Lobloelly Pine

Loblelly pine (Pinus taeda),
Raleigh, N.C.
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At Risk: Fraser Fir
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Fraser fir (Abies frasert),
Mount Rogers, Va.
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At Risk: Fraser Fir

Legend
Abies fraseri
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Balsam woolly adelgid,
Cataloochee Balsam,, N.C.
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EHV Recommendations

Reconsider Montreal Process, Criteria and
Indicators approach te genetic diversity.

Crterion 1: Conservation of biolegicall diversity.

TWo genetic diversity indicators

NUmber of forest-dependent species that
occecupy’ a small pertien of thelr fermer range

Population: levels of representative species
from diverse habitats monitored acress thelr
range



NC STATE UNIVERSITY

EHIVI Recommendations

Develop indicators of genetic diversity, such as
1NeSE pPrepesed by, Brown: et al. (2000)

Population: size, numbers and physical iIselation
Envirenmentallamplitude’ andl distriution; off SPECIES
Reproductive SUCCESS

Genetic diversity at marker lecirwithin inadividuals ana
populations

Inter-pepulation; genetic structure
Quantitative genetic varation
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EHIVI Recommendations

Select Indicater species, based on:

Geographic representations (eceregion, latittide, etc.)
Size ofi Species range

Continuoeus Vvs. disjunct populatien structure

Life histery (lifespan, age te reproduction, ete.)
Dispersal anility,

IHabitat specialization; (nighs elevatieon, wetland, etc.)
IHabitat firagmentation

EXISting pepulatieon genetic knowledge
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EHIVI Recommendations

Moenitor species using| demoegraphic indicators

Establishi baseline conditions

Consider increasing EIA sampling imtensity: when
necessary (esp. fier species withr small ranges)

EMand ISM projects?

EGI SPECIes that appear susceptible 1o genetic
degradation, apply genetic indicaters

Eeed results of monitoring| effierts into models
suchias Iversen and Prassad’s



