
Willamette Valley Seed Increase Program

Goals:
• increase availability

• decrease costs

• promote local native 
seed industry

• high quality seed
1. ecologically appropriate
2. genetically diverse

Goal:  unique high quality germplasm
• maximize adaptive capability

– genetic diversity!

• ensure resiliency of restored populations
• prevent inbreeding depression

Goal:  unique high quality germplasm

• conserve biological diversity
– local genetic sources
– appropriate seed guidelines

• maximize adaptive capability
– genetic diversity!

Realities
• No established seed 

zones

• Data lacking

• Losing Genetic 
Diversity
– Populations will 
disappear before
studies would be completed

• Skepticism about 
large-scale production



Challenges:

1. Maximize genetic diversity
2. Define Seed Transfer 

Zones
3. Maintain diversity in 

production fields
4. Create a product buyers 

can trust

Goal: Unique high quality germplasm Challenge 1:  maximize genetic diversity

Native seed choices prior to 
2005:  Eugene, Portland, or 
sources outside the Willamette 
Valley

Seed sources now available from 
NSN Willamette Valley Diversity 
Germplasm

207 seed collection sites!

Collection:
Average of 20 

populations per species

Challenge 1:  maximize genetic diversity

Challenges:

1. Maximize genetic diversity
2. Define Seed Transfer 

Zones
3. Maintain diversity in 

production fields
4. Create a product buyers 

can trust

Goal: Unique high quality germplasm



Challenge 2:  Define Seed Transfer Zones

Makes sense to consider the WV as 
an appropriate seed zone for some 
species

Data:  Willamette Valley is a single STZ for
Doug fir, Roemer’s fescue, California 
oatgrass, red alder, valley pine, 
California brome*

* Sources: St. Clair et al. 2005, Wilson et al. 2007, 
Darris & Johnson, Johnson & Mandel, St. Clair, 
Doede

• historically widespread
• high levels of gene flow

Challenge 2:  Define Seed Transfer Zones

Conservative Approach:
Species-by-species basis

Literature review:
• breeding system
• potential for hybridization
• polyploidy
• taxonomic uncertainty
• evidence for outbreeding

depression
• inbreeding depression
• local adaptation

Willamette Valley Seed Transfer Zone 
seems appropriate for many of the 
species in our program

Challenge 2:  Define Seed Transfer Zones

Carex densa
Carex unilateralis
Danthonia californica
Deschampsia cespitosa
Epilobium densiflorum
Eriophyllum lanatum
Juncus tenuis
Lotus unifoliolatus
Potentilla gracilis
Ranunculus orthorhynchus
Ranunculus occidentalis
Symphyotrichum hallii

Challenge 2:  Define Seed Transfer Zones
Exceptions:  Exclusion Seed Zone

Achillea millefolium
� Exclude roadside pops

Prunella vulgaris spp. lanceolata
� Exclude hybrids with ssp. 

vulgaris

Lupinus polyphyllus
� Exclude white-flowered pops

Saxifraga oregana
•Exclude hybrids with S. integrifolia

Sidalcea virgata
•Exclude white-flowered populations
•Exclude populations with “giant” plants



Challenge 2:  Define Seed Transfer Zones
Exceptions: Multiple Seed Zones

Grindelia integrifolia

• hybridizes with G. nana
• hybrids ubiquitous south of 

Benton County

� 2 zones plus exclusion of roadside populations

Challenge 2:  Define Seed Transfer Zones
Exceptions:  Multiple Seed Zones

� 3 zones plus exclusion of known 
hybrids or Nelson’s genome

Sidalcea campestris
• Willamette Valley endemic
• 4 known variants

• “typical”
• early-flowering
• “Yamhill form”
• “Lebanon form”

Challenge 2:  Define Seed Transfer Zones
Testing the ecoregion approach

• Morphometric analysis of 38 
populations (Mary Bushman, 
Josh Lambert)

• DNA analysis of 18 populations 
(Aaron Liston)

Sidalcea campestris

Challenge 2:  Define Seed Transfer Zones
Testing the ecoregion approach  

Common garden studies
• 15 species

• 10-30 populations/spp

• phenological &
morphological traits



Challenges:

1. Maximize genetic diversity
2. Define Seed Transfer 

Zones
3. Maintain diversity in 

production fields
4. Create a product buyers 

can trust

Goal: Unique high quality germplasm Challenge 3:  Maintain Diversity in Grow-out
Domestication Selection

Genetic diversity in valley-wide collections

harvest

One farmer’s field

crop

Challenge 3:  Maintain Diversity in Grow-out
Strategies:
• bet-hedging

� grow a single species with two farmers

harvest harvest
combined harvest

Diversity Enhancement Block Design

North
Block

South
Block

One farmer’s field
Single valley-wide STZ

seed from different regions 
or habitats planted in 
separate, adjacent blocks 

Challenge 3:  Maintain Diversity in Grow-out



Diversity Enhancement Block Design

North
Block

South
Block

Challenge 3:  Maintain Diversity in Grow-out Challenge 4:  Create a product buyers can trust

Oregon Seed Certification Service 

• Pre-variety Germplasm Program

• Source-identified Class

• 3rd party verification
• standards
• testing

Challenges:
1. Maximize genetic diversity

• Temporal & spatial diversity

• Balanced collections

2. Define Seed Transfer Zones
• Test ecoregion approach

3. Maintain diversity in 
production fields

• Bet-hedging

• Diversity Enhancement Blocks

4. Create a product buyers can 
trust:  Seed certification

Goal: Unique high quality germplasm NSN Diversity Germplasm is Unique

• Great effort to capture and maintain 
genetic diversity

• Great care taken to use appropriate seed  
movement guidelines
– Can refine depending on research results


