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genetic diversity...yay!

v faster recovery after climactic extremes

v'increased resistance to pests and pathogens

v'improved establishment success

v'more potential to respond to a changing climate

genetic theory...ugh.
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RESEARCH ARTICLE ABSTRACT: Proper sourcing of seed for ecological has never been - and
it i becoming even more chalkenging and comples as the climate changes. For decades. restorution
practitioners have subscribed &0 the “local is best™ tenel. even if the definition of “local” was often
widely divergent between projects. However. given our incressing ability (o characterize habitats. and
rupicl climate change. we can 00 loager assumse that Jocally sourced seeds are always the best or even
an appropriate option. We discuss how plasts are respoading 0 changing climsates through plasticity,
adapeation, and migration. and bow this may influence seed sourcing decisions, We recommend focusing
on developing adequate supplies of “warkhoese™ species, undertaking more focused collections in both
“hail” years and “bad” sites 10 maximize the polential 1o be sble 0 adspt o extreme conditions s well
as averall genetic diversity, and increasing seed storage capacily 10 ensure we have seed avaitable as we
continue 1o conduet research (o Setermine how best @ deploy it in a changing climate.

Seed Sourcing for
Restoration in an Era

Index terms: sssisted migration, climate change, provesance, restoration. seed sowrcing

BACKGROUND the best adapted or most appropeiate plant

material (Leimu and Fischer 2008). Lo-
As anthropogenic disturbance and destruc-  cal adaptation is a function of the rate
tion of natural areas increase, so does the  of change in environmental gradients for
need for native plant seed for restora-  abiotic and biotic factors (temperature,
tion and revegetation projects. From the precipitation, sol chemistry, pests and
pioncering work of Turesson (1922) and  pathogens, pollinators, etc.) and the ability
Clausen etal. (1940) on plant adaptationto  of populations to adapt 1o these changes,

the present. hundreds of studics have shown  rather than simply distance (Hereford 2009;
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When to mix sources

No sources match reintroduction site

Small and/or fragmented source populations
Low genetic diversity
Inbreeding depression

BUT choose populations wisely:
avoid outbreeding depression



Regional Admlxture Provenancing
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Sw 3 One method for establishing genetically diverse
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Map adapted from USFS TRM Seed Zone map found at https://usfs.maps.arcgis.com



Golden paintbrush — Castilleja levisecta
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Golden paintbrush populations

wi1 w2 w3 w4

Wild source
populations

Washington
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R4 R5 R6
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1) Do genetic diversity and
inbreeding change?

2) Does production approach
impact our genetic results

3) Are all source populations
represented?



Results! N
1) Does genetic diversity change?

Wild source
populations A 3
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e ekl iWashingtonseed 'g ~ 'Q ] =
= reintroductions 8 o _._ p =0.006
N2 N3 N4 N5 t T T T I I
T E Wild Nursery Plug Seed Seed
Oregon plug reintroductions  Oregon seed reintroductions Ofrr:g"l;n Ofrr:gn;n Wa;:::;ton
Nursery | Nursery  Nursery
YES! Genetic diversity is greater in
2) Does production approach or reintroductions than wild or nursery
propagule type matter? populations.

Maybe. Seed had less variability in its
genetic diversity measures, but we
didn’t see a consistent difference.



/| wild source » each column = one individual

populations

« each color = a group that is
genetically similar

« colors in the column = which
group that individual belongs to

The structure diagram for our four
wild source populations show that
individuals within each population are
genetically similar to one another
(because they are all roughly the
same color) and that the four

genetic structure diagrams are a populations are genetically distinct
visual representation of genetic from one another (because they are
diversity and relatedness. four different colors) C. Zonick
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Resu |tS 3) Are all source populations represented?

Wild source
populations YES, but...not with
w1 WZ\W‘?BW4 ConSiStenCy

Washington 2) Does production approach or

Nursery

¥ Ml propagule type matter?
OW]rsery Washington seed

reintroductions

| N YES! Mixing after nursery
) W‘I‘MU_LI production and using plugs
ROOoR RS = most uniform
Oregon plug reintroductions  Oregon seed reintroductions representation .
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Conclusions ' Recommendations

Mixing works

' « Consider your seed zone and
buy within that zone

The timing of mixing matters

The propagules type may

|+ Ask your suppliers how they
. _manage for genetic diversity.
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