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Welcome to the Anthropocene
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Some effects of climate change on plants

* Loss of diversity

* Changes in phenology
* Range shifts

* Species extinctions

* Complex interactions with land use




Diversity is in
decline because of
climate change
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Strong declines in northern and endemic species, shift to southern-type and south-facing communities



Shifting phenology in the PNW N\

Washington

' Oregon onarny
Early bloomers shifting earlier Idaho ’

Low elevation, maritime shifting earlier

<---o

Late bloomers shifting less
High elevation, arid shifting less

4.4 days shift per 1°C e \ eva t i O 1 ) &0

Kopp et al., 2020. International Journal of Biometeorology 1901 to 2015



Ranges may need to shift with climate change

!
i
Z
4
f
¢

Danthoniaealiforfica

Declined with heating and drought.

Reed et al., 2020. Journal of Ecology.

Ranunculus austro-oreganus (calPhotos)

Sidalcea malviflora virgata

Improved with heating and
drought beyond northern
range limit
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Trees may need to shift to survive
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Population extinctions are being driven

climate change, population size, and tim

Site revisits: Cypripedium fasciculatum

Kaye et al, 2019.
Plos One
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Greene’s mariposa lily (Calochortus greenei) &«
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Greene’s mariposa lily (Calochortus greenei)

Populatlon
survival growth reproduction dormancy
growth
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spring fall

Top driver: Minimum temperature in spring
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Sourcing plants for habitat restoration in a
changing climate

* Local adaptation

* Future climate analogs




Local adaptation: Nonlocal types may fail in restorations

Variation

among
populations

305 studies

Trait by

environment
variation

161 studies
Climate I

Local advantage
. 24 and 10 studies
flowering

survival

Baughman et al. 2019, Ecology and Evolution
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Planning for climate change

* Changing climate means
optimal environments for
species may shift

 Strategies for obtaining
seeds:
e Strict local
* Relaxed (mixed) local
* Composite mix
 Admixture (range-wide mix)
* Predictive (matching to
future climate)

Havens et al., 2015. Natural Areas Journal
Breed et al., 2013. Conservation Genetics
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Iris tenax production field: source populations
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“Climate-Smart” Seedlot Selection Tool (SST) W

* seedlotselectiontool.org W
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https://seedlotselectiontool.org/
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Climate admixtures of plant sources
Assisted migration trials




Beyond Assisted Migration:
Adaptive Sourcing Collect locally to

leverage “home
site advantage”

* Diversity
 Adapted and Adaptable

Collect from
adjacent future
climate-analog
locations,
import needed
genes

Collect from
multiple sites,
including harsh
locations and in
bad years

Genetic
diversity
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