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Purpose Statement

This webinar will highlight the importance of locally adapted native seeds and the climate
impacts of invasive species. Presenters will discuss native seed and plant research and
production. Presenters will also discuss the increasing demand and state and national
strategic applications.

Learning Objectives

At the end of this webinar, you will be able to:
 ldentify the importance of locally adapted native seeds
« Utilize strategies for native seed and plant development

« Meet restoration and conservation goals and future seed needs with strategies,
applications, and collaborations
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What are seed transfer zones and how
are they used?

Francis Kilkenny
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Mountain Research Station, Boise, United States




What is local adaptation? — A classic example
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What is local adaptation? — A modern example
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How prevalent is local adaptation? - Great Basin
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Evolutionary history —
Bluebunch wheatgrass
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USDA Plant Hardiness Zones - 1960
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USDA Plant Hardiness Zones - 1990
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USDA Plant Hardiness Zones - 2012
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Alaska

USDA Plant Hardiness Zones - 2023
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1960 — Relatively stable

1990 — Minor shifts,
both warmer and cooler

2012 — Major shifts, all
warmer

2023 — Continued major
shifts, all warmer
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Seed transfer zones — A taxonomy
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Seed transfer zones — Provisional vs. empirical
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Seed transfer zones — Generalized vs. species-specific
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Seed transfer zones — Adaptive phenotypes vs. DNA markers
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Traditional seed transfer
methods



Seed transfer zones — Reciprocal transplant studies

Advantages and disadvantages

* \ery accurate
* Incorporates climate change very

well
* Extremely expensive to produce

e Very rarely available
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Wang et al. 2010. Ecological Applications, 20: 153-163
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Seed transfer zones — Genecological common gardens

Species-specific

Advantages and disadvantages
* Relatively accurate

* Canincorporate climate change
* \ery expensive to produce

* Only available in some regions
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Alternative seed transfer

zone methods
More cost-effective methods?



Seed transfer zones — Generalized seed zones

Advantages and disadvantages
Generally applicable

* Very inexpensive to produce
Easily available

Not accurate on species basis

Species-specific

visional
< Generalized Ecological

niche models

Empirical
Adaptive Neutral Adaptive
variation variation loci
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Genecological Common Reciprocal
elnlunelali rden garden array transplant Bower et al. 2014. Ecological Applications,
Common gardens 24:913-913




Seed transfer zones — Ecological niche models

Species-specific

Generalized

Provisional

Ecological
niche models

Advantages and disadvantages

Very inexpensive to produce
Accurate on species basis?
Becoming more available
Prediction tests needed

Empirical
Adaptive Neutral Adaptive
variation variation loci
DNA markers
Genecological Common Reciprocal
common garden garden array transplant

Common gardens

Latitude (°N)

501

454

40

354

304

Mean annual precipitation (mm)

1000 o

750

500 -

250 -

LG T T T T

-5 0 5 10 15
Mean annual temperature (°C)

Latitude (°N)

Climate
— center
assignment

= Amethyst
— Center 1

iy ICenler2
A Center 3

Center 4

Climate
similarity
(mean = 0.856)
0.5
06
o7

0.8
09
1.0

125 120 115 110 105

Longitude (°W)

Doherty et al. 2017. Ecological Applications, 27:

1010-1023



Seed transfer zones — Neutral genetic variation

Advantages and disadvantages

* Relatively inexpensive to produce

* Accurate on species basis

e Addresses genetic issues, like
outbreeding and genetic
variation

* Becoming more available

* Does not address adaptative
variation
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Massatti et al. 2018, Evolutionary Applications
_ _ 11: 2025-2039
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Seed transfer zones — Adaptive loci DNA markers

Species-specific

Provisional

Generalized Ecological

niche models

Advantages and disadvantages

Relatively inexpensive to produce
Accurate on species basis
Addresses adaptive variation?
Prediction test needed

* Rarely available
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How can we test alternative
methods?



Seed transfer zones — Common garden array
Advantages and disadvantages
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Erigeron speciosus Chaenactis douglasii Machaeranthera canescens Erigeron pumilus
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@ Seed collections 2017-2022
Led by RMRS, BLM & USFWS

" Esri Chlna (Hong Kong), (c) OpenStreetMap contributors, and the GIS User
: Communlty

: !
Sources: Esr| HERE, Garmin, Intermap, increment P Corp., GEBCO, USdS FAO,
NPS, NRCAN GeoBase, IGN; Kadaster NL, Ordnance Survey, Esri JapanlMETI
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Machaeranthera canascens Flower Production Index
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Seed and seed zone availability — US Zones

https://www.fs.usda.gov/wwetac/threat-map/TRMSeedZoneMapper.php
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Climate Smart Restoration Tool (CSRT)

Climate Smart Restoration Tool Instructions  ClimateNA  People  Account v

* Climate-based: use climatic limits that are .

© select objective

common to many plant species

G Select planting site location

36.2792 -115.496¢

Location Lat Lon
Elevation: 5180 ft (1579

* Function-based: statistical model where
suitability is preghcteo! by empirical climate x -
phenotype relationship. —

© select region

Region: Western US

o Select climate scenarios
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Climate Smart Restoration Tool (CSRT)

About Tool Layers Saved Runs

© Select objective

Find seedlots Find planting sites

o Select planting site location

Locate your planting site
Use the map or enter coordinates

Lat: 435346 Lon: -118.9188

Elevation: 4127 ft (1258 m)

€) Select region

Region: Western US

@ select climate scenarios

Which climate are the seedlots adapted to?

1961-1990 w

When should plants be best adapted to the planting site?
1961-1990 W

Custom Zone

Select a taxa

| Wyoming/Basin Big Sagebrush w |

© select traits

Name Value

Flower Date 244.79
days

Survival 0.96

Add a trait...

o Apply constraints

Select...

o Map your Results

Run Tool

Save Last Run

Transfer Limit

(+/-)

10.4days

0.46

Export As... &

Climate Smart Restoration Tool

About Tool Layers Saved Runs
© select objective
NetiAr
@ select planting site location
Location Lat Lon
Locate your planting site
36.2792 -115.496¢

by using the map o
entering coordinates.

m)
Map Seedlots
Optional. Plot seedlots dezalas
on the map for
comparison.

© select region

Custom

Region: Western US

° Select climate variables

Name  Center Transfer limit (+/-)

MCMT 2.8°C 200°C

SHM 2095 1040

Add a variable...

© Apply constraints

Select...

o Map your Results

Qaua | act Bun Evnart Ae

Elevation: 5180 ft (1579

Fort i,

©

- -

san
Bernardino

FA § 5

North Las ~ Gunriss
veoas " Ranor
spuog L8t Vegas

Paradise

Henderson

- Bulhead
<, ity

WMohave
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Instructions  ClimateNA  People  Account w

Mohave
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https://climaterestorationtool.org/
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How do we get from a lunch bag of seed to a
250 acre production fielc




Deciding what species to work with

e Regional Technical Committees
 State wildlife personal

Commercial seed dealers

Private land managers

State highway department

Federal land managers

* Meat and potato species
* Mainly grasses
» Species with wide distribution




Types of seed sources

Wild Harvest/Native/VNS
* For some species only Seed source

* single source
* Limited genetics
* Limited area of use
* |n theory best possible material for some sites

* May/may not have seed test
* Closest seed source



Types of seed sources

Germplasm

* Made up of multiple source populations
* Broad areas of adaptation
 Lots of genetic material

e Tested for 3-5 years

e Commercially produced

* Seed tested for quality and cleanliness
* Not all species suitable



Types of seed sources

Cultivar

* Single source could be individual plant
* Repeatable genetics
* Can have limited area of adaptation
e Super plants

e Tested for 7-10 years

* Developed for specific use

e Commercially produced

* Seed tested for quality and cleanliness
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Evaluation criteria

*  Number of plants

» Vigor/plant health*
* Leaf density*

e Uniformity*

* Phenology

* Forage production*
* Seed production*

e Stand height

* Canopy cover

* Germination

* Evaluation criteria scored with a visual
ranking




Duval Germplasm red lovegrass (Eragrostis

secundiflora)

Download Distribution Data 9064457 Zavala
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L2123
- December 1994

Haskell
Sideoats Grama

S R

i ~ 2

A long-season native, rhizomatous
sideoats selection

* High-quality grass for range
or pasture uses

® Adapted to Centraland South Texas

* Helps control erosion on
surface-mined areas

The Texas Agriculiural Experiment Station
Neville P. Clarke, Director
The Texas A&M University System
College Station, Texas

Inc ion with the U.S. D
of Agriculture-Soil Conservation Service
and USDA-Agricultural Research Service

Blackland Prairi
Cross Timbers
Edwards Plateau
Gulf Prairies
(0 High Plains
Piney Woods
Post Oak Savanah
Rolling Plains
South Texas Plains
@ Trans-Pecos

Gould Ecoregions of Texas

Source: Gould, F. W., Hoffman, G. 0., and Rechenthin, €. A 1960. Vegetational areas of Texas,
Texas A & M University. Texas Agricultural Experiment Station, Leaflet No. 402
{here modified by the Texas Parks and Wildlife Department).

camenon Life's better outside”

South Texas
Germplasm
Sideoats Grama

Bouteloua curtipendula (Michx.)
Torr. var. caespitosa Gould &
Kapadia

United States Department of Agriculture
Natural Resources Conservation Service
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All of the effort doesn’t matter if the product
doesn’t sel '













* Provide free seed mix
recommendation

Native Seed Selection Tool

SEED MIX MAP

To view a custom seed mix for your area, first select the region that your property is
located in. Within the zoomed region select your county. Once you click on your county a
box will generate which will list the soil types within each ecoregion in that county. Select
the soil type that applies to your area and a pdf will generate once selected.

The pdf will list the recommended varieties with % of planting rate and a Pure Live Seed
rate. Also included are licensed seed vendors along with contact information for local
technical guidance.

SELECT A REGION

PERMIAN
BASIN .
| PANHANDLE T,

b

COASTAL
PRAIRIE *
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Today’s presenters

Brian Smith
bsmith@dot.gov
Federal Highway Administration

Dr. Tony Falk
anthony.falk@tamuk.edu
Texas Native Plant
Program

Dr. Francis Kilkenny
francis.f.kilkenny@usda.gov
U.S. Forest Service, Rocky
Mountain Research Station

Ken Murray
email@email.com
California Department of
Transportation
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Upcoming events for you

February 26, 2024

TRB Webinar: Disruptive
Technologies and the Future of the
Transportation Agency

June 23-26, 2024

2nd International Roadside Safety
Conference
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https://www.nationalacademies.org/trb/events
https://www.nationalacademies.org/trb/events

NATIONAL  Sienes

Subscribe to TRB Weekly

If your agency, university, or organization oo o

. TRB Weekly
perform transportation research, you and s
your colleagues need the TRB Weekly
newsletter in your inboxes!

R TRANSPORIATON RESEARCH

H80MD
TRB rs the latest in transportation
ch.

Weekly covel

Each Tuesday, we announce the latest:
« RFPs

« TRB's many industry-focused webinars
and events

« 3-5 new TRB reports each week

*  Top research across the industry Spread the word and subscribe!

https://bit.ly/ResubscribeTRB
Weekly

NATIONAL ¢
ACA D E M | ES Medicine

TRANSPORTATION RESEARCH BOARD



https://bit.ly/ResubscribeTRBWeekly
https://bit.ly/ResubscribeTRBWeekly

Discover new
TRB Webinars weekly

Set your preferred topics to get the latest
listed webinars and those coming up soon
every Wednesday, curated especially for
you!

And follow #TRBwebinar on social media

NATIONAL ¢
ACA D E M | ES Medicine

TRANSPORTATION RESEARCH BOARD

NATIONAL  enees

ACADEMIES 5i Upcoming
"XRES TRANSPORTATION RESEARCH BOARD TR B Webi n a rs

Update Your Preferences
View this email in your browser

Supply Chain Risk and Resilience—Linking
Transportation and Economic Models

Thursday, October 6,2:30-4PMET

Disruptions to transportation supply chains can cause
cascading effects globally and socioeconomically. This
webinar will discuss leading-edge technologies and the
impacts logistics modeling with artificial intelligence and
resilience analytics can have on a larger scale.

W @NASEMTRB
@) @NASEMTRB

Transportation
. Research Board

NATIONAL Engineering
ACADEMIES wedicine

"IFUER TRANSPORTATION RESEARCH BOARD

Upcoming
TRB Webinars

Update Your Preferences

View this email in your browser



https://mailchi.mp/nas.edu/trbwebinars

Get involved

TRB mobilizes expertise, experience, and knowledge to
anticipate and solve complex transportation-related challenges.

TRB’s mission is accomplished through the hard work and
dedication of more than 8,000 volunteers.

https://www.nationalacademies.org/trb/get-involved

NATIONAL
ACADEMIES TRANSPORTATION RESEARCH BOARD

Welcome to MyTRB!

Log in or create an account to access the following:

“ S m

TRB's work relies on volunteers and seeks to involve transportation professionals at every stage of their career. Get involved with TRB today.
+ Become a TRB Affiliate + Manage Your MyTRB Profile

+ Update Your Interests + Visit the Career Center

+ Become a Friend of a Technical Committee

NATIONAL ~sienee

Engineering

ACADEM I ES Medicine

[z | TRANSPORTATION RESEARCH BOARD
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We want to hear from you

Take our survey

Tell us how you use
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at trowebinar@nas. i
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