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Why are Seed Zones important?

e Use of appropriate plant materials is a core
component of successful restoration projects

* The key to identifying appropriate plant materials
(e.g. seeds) lies in understanding the genetics of
adaptation



Species Source Principals* Current Status
Blue wildrye (Elymus glaucus Buckley) e.OR,n. CA R6, PNWRS Erickson et al. 2004
Broadleaf lupine (Lupinus latifolius Lindl. ex J. Agardh)) (Fabaceae) w. OR, WA R6 Doede 2005
Oceanspray (Holodiscus discolor (Pursh) Maxim.)(Rosaceae) w.OR, WA NRCS, PNWRS Horning et al. 2008
Roemer’s fescue (Festuca idahoensis Elmer ssp. Roemeri (Pavlick) S. Aiken) |w. OR, WA NRCS, PNWRS Wilson et al. 2008
Mountain brome (Bromus marginatus Nees exSteud.) e. Or R6, ARS Johnson et al. 2010b
Bigleaf lupine (Lupinus polyphyllus var. polyphyllus w. OR IAE, NRCS Miller et al. 2011
Wooly sunflower (Eriophyllum lanatum var. leucophyllum) w. OR IAE, NRCS Miller et al. 2011
Denseflower willowherb (Epilobium densiflorum) w. OR IAE, NRCS Miller et al. 2011
Slender cinquefoil (Potentilla gracilis var. gracilis) w. OR IAE, NRCS Miller et al. 2011
Oregon saxifrage (Saxifraga oregano) w. OR IAE, NRCS Miller et al. 2011
Indian ricegrass (Acnatherum hymenoides) ARS Johnson et al. 2012
California brome (Bromus carinatus Hook & Arn,) e. Or,w. Or, n. Ca R6 Complete

Internal report
Big Deer Vetch (Lotus crassifolius) OR R6 Complete

Internal report
Bluebunch wheatgrass (Pseudoroegneria spicata (Pursh) A. Love) OR, WA, ID, NV, CA PNWRS, ARS, RMRS [ Complete

Submitted for publication

Taper-tip onion (Allium acuminatum) OR, ID, NV ARS Complete

Antelope bitterbrush (Purshia tridentata (Pursh) DC.) e. OR, WA PNWRS Data collection complete
Blackbrush (Coleogyne ramosissima) CA, NV, UT, n. AZ RMRS Data collection complete
Sulphur-flower buckwheat (Eriogonum umbellatum) s. ID, se. OR RMRS Data collection complete
Fernleaf biscuitroot (Lomatium dissectum (Nutt.) Mathias & s. ID, se. OR PNWRS, RMRS Data collection complete

Constance)(Apiaceae)

Sanderg’s bluegrass (Poa secunda J. Presl)

OR, WA, ID, NV, CA

PNWRS, ARS, RMRS

Data collection complete

Prairie Junegrass (Koeleria macrantha (Ledeb.) Schult.)

OR, WA, ID, NV, CA

PNWRS, PNW, NRCS

Data collection complete

Big sagebrush (Artemisia tridentata)

rangewide

RMRS

Data collection in progress

Bottlebrush squirreltail (Elymus elymoides (Raf.) Swezey)

OR, WA

PNWRS

Planted 2012




What about all the OTHER species
that we don’t have this info for?
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Generalized provisional seed zones for native plants
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Abstract.  Deploying well-adapted and ecologically appropriate plant materials is a core
component of successful restoration projects. We have developed generalized provisional seed
zones that can be applied to any plant species in the United States to help gunide seed
movement. These seed zones are based on the intersection of high-resolution climatic data for
winter minimum temperature and aridity (as measured by annual heat: moisture index), each
classified into discrete bands. This results in the delineation of 64 provisional seed zones for the
continental United States. These zones represent areas of relative climatic similarity, and
movement of seed within these zones should help to minimize maladaptation. Superimposing
Omernik’s level III ecoregions over these seed zones distingnishes areas that are similar
climatically yet different ecologically. A quantitative comparison of provisional seed zones
with level ITI ecoregions and provisional seed zones within ecoregions for three species showed
that provisional seed zone within ecoregion often explained the greatest proportion of
variation in a suite of traits potentially related to plant fitness. These provisional seed zones
can be considered a starting point for guidelines for seed transfer, and should be utilized in
conjunction with appropriate species-specific information as well as local knowledge of

microsite differences.
Key words:

adaptive traits; aridity; ecoregion; genetic variation; local adaptation; native plants;

precipitation; restoration; seed transfer guideline; seed zone; temperature.

INTRODUCTION

The use of native plant species in ecological restora-
tion has become increasingly prevalent in the United
States, particularly on western federal lands, and is
expected to increase in the future due to challenges such
as climate change, severe wildfires, invasive plants, and
declining populations of at-risk species {(USDA Forest
Service 2012a). The introduction of novel and poten-
tially maladapted genotypes is a major concern in
restoration. Nonlocal genotypes may reduce the success
of restoration projects if they are maladapted, and could
negatively affect adjacent native populations adapted to
local environmental conditions through gene flow
(McKay et al. 2005). Restoration with native plants is
still relatively new in the western United States and the
supporting research, infrastructure and plant material
development programs are all in early stages of

Manuscript received 11 February 2013; revised 3 February
2014; accepted 12 February 2014. Corresponding Editor: E. A.
Leger.

+ B-mail: abower@fs.fed.us

development (Erickson 2008, Johnson et al. 2010a,
USDA Forest Service 2012b). Several United States
federal and state agencies either suggest or require the
use of locally adapted and regionally appropriate native
plant materials based on site characteristics and
ecological setting (see Appendix 1 in Johnson et al.
2010a). This means that plant germplasm should be
adapted to current environments, yet also possess
sufficient diversity to adapt and respond to ever-
changing biotic and abiotic conditions. However,
sufficient information on plant responses to key
environmental gradients such as temperature and
precipitation is lacking for the vast majority of native
grasses, forbs, and shrubs used in restoration.

Results from genetic studies of forest trees show that
adaptive variation is often associated with seasonal
temperature and moisture regimes of the source
environment (e.g., temperature, precipitation, number
of frost free days, drought indices, etc. [Aitken et al.
2008, Chimura et al. 2011]). Patterns of genetic variation
vary greatly among species. Some are climatic specialists
that exhibit strong differentiation over small geographic
scales, and thus, should not be moved far into different
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Avg Min. Temp. 5°F Bands

Data obtained from www.prism.oregonstate.edu

Legend

Temperature Class

I >0 Deg. F.
B 0-5Deg.F.
I 5-10Deg.F
B 10 - 15 Deg.
P 15 - 20 Deg.
20 - 25 Deg.
25 - 30 Deg.
30 - 35 Deg.
- 35-40 Deg.
I 40 -45Deg.
B 45 - 50 Deg.
B 50 - 55 Deg.
I >55 Deg. F.
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Annual Heat:Moisture Index (6 bands)

Legend
AH:M Class
Bl <2
2-3
3-6
6-12
B 12- 30
B > 30

Data obtained from www.prism.oregonstate.edu



Climate Based Provisional Seed Zones




Omernick’s Level Il Ecoregions

http://www.epa.gov/naaujydh/pages/ecoregions/level_iii.htm



eed Zones + Level lll Ecoregions




Building Provisional Seed Zones

* Independent of genetics

—Intended for species with no specific
genetic data available

* Provisional seed zones are a “starting
point”

* Local and species specific knowledge
important in adjusting zones for use
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Seed Zone Applications
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SeedZone Mapper
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Seed Zone Data and Publications
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Seed Zone Applications
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or Andorid and iOS devices have been developed to bring seed zones out into the field. Click the above link

to learn more.
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Mobile Seed Zone Apps

e Collector for ArcGIS-OnLine (For USFS, BLM, State,
or other account holders)

— Scrollable “live” maps in connected environment
— Downloadable maps for unconnected environment

* GeoQuery Browser
— Open access (no account needed)
— Only works in connected environment (cell or WiFi)
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( G CONUS Seed Zones
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{ rm Work Area

Choose your work area

CHOOSE MAP DETAIL

Zoom and scroll to select your work area




Choose the map detail you require

NEIGHBORHOOD 28,800

CHOOSE WORK AREA DOWNLOAD

Zoom to select map detail (resolution). Higher
resolution = larger file size




m Collector

All Maps 1

Once map layers are downloaded use is the same. Map
home page will show the number of points collected
which are then sync’d when device is reconnected



Mobile Seed Zone Apps

* GeoQuery Browser
— Open access (no account needed)

— Currently only works in connected environment
(cell or WiFi)

— Shows current location (using device GPS) and seed
zone information

— Scroll/Zoom/Tap to identify other seed zones
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COMING SOON!

* Android and iOS seed zone applications that
function in both an connected and
disconnnected environments. Stay tuned!

For the latest info, contact:

 Andy Bower abower@fs.fed.us
or

 Charlie Schrader-Patton. cschrader@fs.fed.us
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