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Field chickweed at Violet Prairie seed farm 

Restored prairie at Glacial Heritage Preserve 

Introduction 
The prairies of the South Puget Sound region are central to conservation of one of the rarest 

ecosystems in the U.S. - the grasslands and oak woodlands of Cascadia. They host a range of species 

that are globally rare and in danger of extinction. This includes a set of federally listed and 

candidate species, ranging from plants to invertebrates, birds and mammals. 

Over the past 150 years the 

prairies of the Puget Trough 

have largely been converted 

to agriculture and 

development.  The prairies 

that remain as open space 

have grown up in Douglas fir 

and scotch broom with most 

native prairie species pushed 

out.  Restoration is a critical 

conservation strategy for the 

survival and recovery of 

these prairies. 

The dominance of our 

remnant prairies by invasive shrubs and trees has largely been reversed through mechanical and 

chemical control and the use of ecological burning.   Unfortunately, the resurgence of the native 

plant community on these prairies has not naturally followed the removal of the weedy species.  It 

has become clear that re-establishing a native dominance on these prairies will largely be 

dependent on replanting and seeding.   

For many years this plant material 

was the limiting factor to prairie 

restoration in the region.  Numerous 

small nursery efforts existed but could 

not keep up with expanding 

restoration efforts.  A regional nursery 

program was needed and through a 

pooling of resources by non-profit, 

state and federal agencies the South 

Sound conservation nursery was 

initiated. 
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Cooperative Conservation 
The Center for Natural Lands Management (CNLM) has a strong tradition 

of accomplishing conservation goals through regional partnerships.  This 

strategy was used to found and grow the nursery.  With the support of 

the Department of Defense and the US Fish and Wildlife Service, CNLM 

has built a nursery program that delivers seed and plants to restore 

hundreds of acres of prairie each year.  Our coalition of partners includes 

state and federal agencies, universities, municipalities, non-profits and 

private land owners.  

The collaborative approach has many conservation benefits.  By 

involving regional ecologists and agency representatives at all levels of 

the program, we ensure that expert opinion guides nursery decisions. 

Those who use the plant material decide what is grown which helps 

match production to demand.  Land management agencies work 

together to develop restoration materials which encourages continued 

collaboration throughout the restoration process. It is our experience 

that a coordinated approach to restoration produces a synergy that 

results in much greater gains on the ground. 

The South Sound Prairies conservation nursery is at its core a 

collaboration of two non-profit organizations, the Center for Natural 

Lands Management and the Sustainability in Prisons Project (SPP).  While 

CNLM is responsible for seed production and the administration of the 

program, SPP grows all the plants used on the farms and the prairies. 

 

Mission of the South Sound Prairies Conservation 

Nursery: 
Provide abundant, genetically appropriate plant material to 

support habitat restoration in Western Washington 

The Nurseries and Farms  
The conservation nursery currently utilizes seven farms and 

greenhouse sites including prison facilities, land owned by 

conservation organizations and leased private land.  Seed production 

has access to 22 acres of farm land and 96 seed increase beds.  Plant 

production uses nine greenhouses and 1 acre of outdoor growing 

space.  CNLM operates a professional seed processing center that 

CNLM 

The Center for Natural Lands 

Management is known for superior 

stewardship of natural lands and rare 

species.  In Washington, CNLM 

focuses its effort on prairies, oak 

woodlands and freshwaters in the 

South Sound.  CNLM is a leader of 

regional efforts in the conservation 

of rare species and coordinates the 

South Sound Prairie Landscape 

Working Group, the Cascadia Prairie 

Oak Partnership and the 

conservation nursery. 

SPP 

The Sustainability in Prisons Project 

is a partnership founded by The 

Evergreen State College and the 

Washington Department of 

Corrections.  SPP conducts 

ecological research and conserves 

biodiversity by forging 

collaborations with scientists, 

inmates, prison staff, students, and 

community partners. Equally 

important, SPP helps reduce the 

environmental, economic, and 

human costs of prison by inspiring 

and informing sustainable practices 

within prison facilities. SPP is a 

major contributor to prairie 

restoration efforts in the South 

Sound by running a captive rearing 

program for the federally-

endangered Taylor’s checkerspot 

butterfly and managing prairie plant 

production for the conservation 

nursery.  

 

 

http://www.cnlm.org/
http://www.cnlm.org/
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cleans and stores hundreds of pounds of seed grown by the nursery and partner organizations.  

Additionally, the program contracts with private seed growers.  

Sufficient nursery infrastructure now exists, such that restoration not only includes remnant 

prairies, but can also include the large scale construction of prairie habitat on fully converted 

agricultural sites where virtually no native plant species remain.  This greatly expands the 

conservation opportunities in the region. 

Conservation Nursery Facilities 

Violet Prairie Native Seed Farm: Our flagship 

farm comprises 13 acres of the Violet 

Prairie/Scatter Creek preserve owned by 

CNLM.  This site grows more than 70 species 

in 260 rows of native seed production and has 

a three acre fescue production field. 

Bunk Farm: This site produces all the golden 

paintbrush seed for the region as well as 

many specialty crops for restoration projects 

throughout Western Washington.  This is a 

two acre leased site comprised of short rows 

for crops with lower production requirements. 

Creekside Farm: This site leases five acres of former pasture against the backdrop of oaks and 

Scatter Creek.  This farm provides some elbow room and genetic isolation from the main seed farm 

and will allow fields at Violet Prairie to be rotated out of production as needed.  Irrigation is 

installed and land prepared to plant two acres in 2016.  

Shotwell’s Landing Nursery: The operations center for the program houses our seed processing 

shop, dozens of raised beds as well as three production greenhouses.  This site is owned by The 

Nature Conservatory and jointly used by CNLM and SPP. 

Stafford Creek Correction Center:   In Aberdeen, WA this original SPP nursery site has three 

production greenhouses, one acre of outdoor growing space and produces the majority of plant 

plugs for the prairies. 

Washington Correction Center for Women:  Started in 2014, WCCW has two greenhouses, 12 seed 

production beds and ½ acre of outdoor growing space.  This nursery located near Tacoma, 

Washington provides a very different climate than either of the other greenhouse facilities. 

Washington Correction Center: A new nursery facility in Shelton, Washington works specifically 

with challenged inmates and produces native seed in 20 raised beds.  
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Sea thrift at Violet Prairie seed farm 

 
Dust collection in seed 

cleaning workshop 

2015 Nursery Highlights    

Expansion to the North Sound   

The success of the regional nursery model in the South Puget Sound has prompted the USFWS to 

contract CNLM to establish a similar effort in the North Sound and Olympic Peninsula.  Substantial 

former prairie land exists on the islands of the North Puget Sound with potential habitat for golden 

paintbrush, Taylor’s checkerspot and island marble butterflies.  Several agencies and land managers are 

working towards prairie and oak woodland restoration but appropriate seed is not available in large 

quantities.  CNLM is working to understand the volume and diversity of native seed needed across the 

region for existing and planned restoration activities and to establish ample seed production.   This 

collaborative effort involves more than half a dozen local organizations and nurseries collecting seed 

and growing plant plugs with the bulk of the large scale seed production occurring at CNLM farms in the 

South Sound. 

Seed Center Overhaul 

Substantial upgrades to the seed processing center at Shotwell’s 

Landing have been necessary to keep pace with expanding seed 

production and partnerships.  Several seed cleaning machines have 

been added to the workshop, greatly increasing both capacity and 

precision in the shop.  This year the seed cleaners kept pace with farm 

production and were able to clean seed for partner agencies with a one 

week turn around.   Importantly for the comfort of our employees and 

volunteers, we’ve added a dust collection system to the seed shop with 

hoods over each machine.   

Seed Production in Prisons 

The Sustainability in Prisons Project continues to adapt to the region’s 

conservation needs and has expanded their nursery operations to include raised bed seed production in 

prison facilities.  Inmates are now growing all violet seed used on South Sound Prairies and will be 

expanding to more species in 2016.  Violet seed has been particularly troublesome to produce in large 

quantities as daily harvest of individual pods is required over a six month period.  Under SPP, violet seed 

production more than doubled to 10.5 pounds. 
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Sea blush at Violet Prairie seed farm 

Bringing Wildflowers Back to the Prairies 

Recent reviews of historical records suggest that the 

South Sound Prairies were once home to a great diversity 

of native annual species.  These plants are almost entirely 

lacking from today’s prairies.  In 2015, the seed farm 

focused on scaling up production of native annuals 

primarily for restoration on Joint Base Lewis McChord 

and for Taylor’s checkerspot butterfly recovery.  Nearly 

half of all seed grown by CNLM in 2015 was from annual 

species with 322 pounds of seed from 17 species 

provided to restoration partners.  Annual species are 

important for occupying space in the first year after fire 

or other disturbance and for providing nectar to native 

pollinators. 

Seed Production 
The conservation nursery focuses on custom production of source specified native seed.  Much of 

this is tailored to build habitat for listed species recovery.  Of the more than 100 species being 

produced the majority are perennial prairie forbs followed by grasses and annual forbs (See 

Appendix 1 for a breakdown of seed production by species). 

The conservation nursery makes every effort to preserve the genetic diversity of wild populations 

throughout seed increase.  Only wild sourced seed is used to establish perennial seed production 

beds.  Production, harvest and seed processing techniques are employed that minimize inadvertent 

agricultural selection.  These include early and late hand harvests, avoiding vigor bias when planting 

and thinning, and the retention of non-standard seed sizes during cleaning. 

 
Blue-eyed Mary and Balsamroot at Violet Prairie seed farm 
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Foundation seed collection for the South Sound region is coordinated by CNLM. Nursery staff and 

volunteers visit the prairies weekly for eight months of the year to map, monitor and harvest the 

wild native plant populations and provide the wild sourced foundation seed needed on the farm. 

Seed transfer regions follow the Level IV ecoregions developed by the Environmental Protection 

Agency.  However, these can be expanded or contracted on a species by species basis as warranted 

by recovery and ecological considerations. 

Collaborative Production Methods 

The South Sound conservation nursery 

program employs a diverse set of strategies 

to acquire sufficient quantities of the 

appropriate seed for the restoration of South 

Sound prairies (Figure 1).  Limited wild 

collection is used to source local genetics and 

refresh existing crops.  Small scale seed 

increase in raised beds initiates production 

and acts as temporary ex-situ conservation 

for at-risk populations.  Contracts with seed 

producers provide native grass seed for 

revegetation, while agricultural row cropping 

at CNLM seed farms supply a diverse mix of 

prairie forbs and grasses for large-scale 

habitat enhancement.  Private seed 

collectors supplement wild collections when 

appropriate.   State and federal agency personnel collect seed from priority prairies and maintain 

small seed increase beds to broaden the suite of genetics available. Taken together these methods 

are supplying the regional prairie restoration community with diverse, high quality and locally 

sourced native prairie seed. 

Regional Coordination 

The conservation nursery strives to provide all the native seed needed for prairie and oak restoration in 

the South Sound.  Prior to agricultural production this requires fully understanding the restoration 

projects, goals and timelines of all of the partners in the region.  Developing a regional seed production 

strategy requires balancing the goals and financial constraints of each partner. By refining these in a 

collaborative setting we foster communication, increases efficiencies in seed production and ultimately 

achieve better conservation outcomes.  

Figure 1: Seed production strategies and players 

 

•CNLM 

•Agency Partners 

•Private Contractors 

Wild Seed Collection 

•CNLM 

•Agency Partners 

Seed Increase Beds 

•CNLM 

•Private Contractors 

Agricultural Production 
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Violet Prairie seed farm panorama 

 
Planting the Bunk farm 

2015 Seed Production 

This was a transition year for the conservation nursery.  Our original seed farm at the Department of 

Natural Resources’ Webster’s tree nursery was shuttered unexpectedly in 2014.  While we had already 

initiated the construction of a new seed farm, most of our perennial crops had yet to be established at 

the new site.  As a result seed production in 2015 favored annual species and quickly growing 

perennials.  

Extensive planting has occurred throughout 2014 and 2015.  We have filled 10 acres of the Violet Prairie 

farm and one acre of the Bunk farm with over 150,000 row feet of 100 native species.  Despite this, 

some perennials, specifically Lomatiums and grass species remain under planted. The primary limitation 

to full establishment of all crops continues to be the availability and quality of foundation seed.  CNLM 

uses only wild collected seed to establish perennial seed beds and while a large inventory of wild 

collected seed was on hand in 2014, it was not sufficient to meet the demand for each species.  Once 

sown many of the wild seed lots had low to no germination, possibility due to long storage times, poor 

storage conditions or collection of immature seed.  Commensurate with the massive planting effort has 

been a renewed focus on wild seed collection and appropriate seed storage.  A high capacity, high 

quality seed storage facility will be complete in early 2016 and work has begun on a geo-spatial database 

to house years of wild collection data. 

At the same time that we moved seed farms we acquired many new partners and greatly expanded the 

production requirements for the nursery.  The growth has added species, quantities and new seed 

regions.  Additional funding allowed the 

acquisition and upgrade of equipment 

and facilities. In 2015 a good deal of 

effort was spent on construction 

projects and working out the kinks of 

newly acquired equipment.  The year 

also saw the inception of many new 

cost management and accountability 

programs in the nursery.  As we grow it 

is critical that we continue to identify 

inefficiencies and lower costs for our 

partners. 
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Table 1: 2015 Regional Seed Production Summary 

Source 
Pounds 
Produced 

Number of 
Lots 

Violet Prairie Seed Farm 599.80 135 

Shotwell’s Landing 20.28 55 

Bunk Farm 1.41 7 

WDFW Seed Beds 0.67 2 

DNR Seed Beds 1.19 6 

SPP Seed Beds 10.48 3 

NPS Seed Beds 0.60 1 

Wild Collection 37.89 266 

TOTAL 2015 Seed 672.32 475 

 

Altogether in 2015 the conservation nursery provided 672 pounds of native seed to partners for prairie 

restoration activities in the South Sound (Table 1).  Of this, 333 pounds were annual species, 323 pounds 

were perennial forbs and 16 pounds were grasses.  Over 250 individual lots of wild seed were collected 

to boost the quantity and genetic diversity of the seed production fields.  A total of 475 lots of seed 

were cleaned in the seed shop 

Fescue 

Roemer’s fescue is the primary 

seed used for prairie restoration in 

the South Sound.  Herbicide 

selectivity allows an early seeding 

of fescue followed by a subsequent 

year of weed treatment before 

forbs and other native grasses are 

sown into restoration sites.  

Unfortunately, no fescue seed was 

distributed to partners in 2015 

which was a setback for restoration 

activities in the region.  The bulk of 

Fescue seed production is contracted out to two private seed produces in separate regions of 

Washington State.  Both contractors experienced complete crop failures this year. 

The largest contract is grown east of the cascades and the unseasonal heat in May withered fescue 

flowers and resulted in zero seed set.  An expansion at this site initiated in 2014 will produce seed next 

year and the harvest is expected to approach 4000 pounds. 

Our contractor in Bellingham, WA had recently and expanded production for us using a government 

supplied seed source.  This spring it became apparent that the seed was contaminated with a weedy 

annual fescue that could not be treated chemically without damage to the crop.  Manual removal was 

unfeasible and the entire crop had to be destroyed.  These fields will be re-established in 2016 and 

should provide a 500 pound harvest in the fall of 2018. 

Generally, CNLM also produces fescue seed as a backup to contracts, however with the transition to the 

new farm in 2014, new fescue fields have not yet been established.  In response to the shortage this 

year, Violet Prairie seed farm has expanded by 3 acres which will be planted into fescue in the fall of 

2016.  The first harvests from these fields are expected in the fall of 2018. 

Violets 

Viola species are important for many species of prairie butterflies and pollinators. The seed production 

of violets requires regular and extensive hand labor for harvests.  Viola seed production was moved off 

of CNLM seed farms and into SPP run nursery facilities.  Under SPP supervision, inmates constructed 

5428 square feet of raised bed space at two corrections centers: Washington Corrections Center for 

Women in Gig Harbor and Washington Corrections Center in Shelton. The Shelton site represents a new 
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Viola adunca 

 
Narrow-leaf onion at Shotwell’s Landing 

project for SPP working with cognitively challenged 

inmates. As part of literacy and life training classes, 

two days a week are spent cultivating and harvesting 

the violet beds.  

The inmates have become extremely proficient at seed 

collection and cleaning and their skills are well 

adapted to the work. SPP and the Washington 

Department of Corrections (WADOC) recognize that 

working with this population requires more staff time 

for education and supervision. Therefore in 2016 and 

beyond half of the staff costs for this program will be 

supported by WADOC. The capacity built through the 

violet project will allow for additional labor intensive 

species to be transferred to SPP in the future. 

Bulbs 

The production of bulb species for restoration 

presents several unique challenges.  Seedlings are 

very small and stay small for many years making both 

plug establishment and field establishment from seed 

very difficult.  We recently shifted our production 

focus for these species away from plugs or seeds to 

the distribution of large established bulbs, similar to 

the horticulture industry’s approach. 

We grow bulbs in raised wooden beds and each year 

bulbs are dug, divided and replanted with excess 

bulbs being distributed to partners for restoration 

purposes.  We have close to ten species of bulbs in 

production and we expect to offer more species of 

bulbs to partners each year.  

In 2015 we distributed 7.6 pounds of white brodiaea (Triteleia hyacinthina) bulbs to partners for direct 

planting on the prairie.  Our narrow-leaf onion (Allium amplectens) and giant camas (Cammasia 

lechtlinii) beds which were harvested from in 2014 had not regrown sufficiently for a subsequent 

harvest this year.  It appears that a two year cycle on bulb harvests may be the most appropriate. 

Many of our bulb beds at Shotwell’s Landing had very heavy predation pressure from voles.  We have 

begun the process of emptying each of our 64 beds and lining the bottom with hardware cloth.  We are 

also taking this opportunity to repair the beds that are beginning to rot and to replace the spent potting 

soil. 
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Checking plug growth at Shotwell’s Landing 

Pests 

Each year the nursery experiences and manages a number of different insect pest outbreaks on seed 

crops.  These have included native and invasive insects as well as intentionally introduced biocontrol 

agents such as the cinnabar moth larva on native Senecio plantings.  Due to the taxonomic diversity on 

the farm, these outbreaks are generally limited in scope and not detrimental to production. Crop 

diversity, crop rotation and physical control have so far been sufficient to keep damage to acceptable 

levels. 

We have however experienced a particularly pernicious pest issue that has dramatically set back all 

Ranunculus species production.   A wooly root aphid has been found on nearly every planting in the farm 

and greenhouse and ultimately.  All Ranunculus plants have been removed from production but 

alternative hosts are numerous and include common weeds and natives that surround the nurseries.  

Ranunculus production will be re-established in 2016 using insect exclusion netting in the greenhouse 

and field.  Trap plants will help more precisely identify flight times for the pest.  If necessary we will 

explore artificial pollination. 

Native Plant Plug Production 

Growth in response to demand 

The quantity of plants produced, the diversity 

of species available and the professionalism of 

the program have greatly increased in recent 

years.  The regional need for native plant 

plugs has grown annually from 22,000 in 2008 

to over 420,000 in 2015. Table 2 summarizes 

each major partner’s use of the plug program 

over the past five years.  The conservation 

nursery has responded by increasing capacity, 

improving production efficiency and building a 

trained group of staff and technicians to carry 

out the work.  

Production relies on unheated hoop houses 

and irrigated outdoor growing space at three facilities: the Washington Corrections Center for 

Women, Stafford Creek Corrections Center and Shotwell’s Landing nursery. To deliver 420,000 

restoration plant plugs the nursery must maintain the capacity to sow 840,000 plugs.  The low 

viability of wild collected seed and the research required when producing species new to cultivation 

has continued to require an overall 50% over-sow rate. However, improvements in seed cleaning 

and germination protocols have improved plug establishment rates for a number of the species 

with high value for habitat restoration. 
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Inmates work with staff, partners, 

interns and volunteers 

Partners in nursery production 

The conservation nursery utilizes a unique production 

strategy that engages Washington Department of 

Corrections (DOC) staff, graduate students and inmate 

technicians as collaborators in the science and art of 

native plant cultivation. Managed by the Sustainability 

in Prisons Project, a graduate student is assigned to 

coordinate each nursery facility and works closely with a 

dedicated DOC staff member.  Under the direct 

supervision of the DOC staff, the inmate technicians 

perform the majority of the nursery tasks. This model of 

producing quality native prairie plants not only is cost 

effective but also provides job skills training to inmates 

and students. Significant opportunities exist for inmates 

to conduct research and test and develop new 

propagation protocols. 

 

Recipient
Plugs 

Delivered

# of 

Species

Plugs 

Delivered

# of 

Species

Plugs 

Delivered

# of 

Species

Plugs 

Delivered

# of 

Species

Plugs 

Delivered

# of 

Species

The Center for Natural 

Lands Management 

Butterfly Enhancement

52,270       13         66,648       18                  93,296 16          82,012       22           86,468      20          

Washington Department 

of Fish and Wildlife 

Butterfly Enhancement

21,700       6            16,007       6                     54,194 14          48,495       16           43,781      21          

Department of Natural 

Resources Butterfly 

Enhancement

12,400       7            13,679       10          4,900         13          3,969          13           44,840      16          

ACUB and CNLM 

Regional Seed Farm 

Production

5,600          11         25,051       21          31,164      17          54,580       25           37,874      45          

Joint Base Lewis 

McChord Buttefly 

Enhancement

138,530    13         198,428    16                152,194 12          101,392     11           135,781   8             

Seed Farm Contracts 

(JBLM, CALE Recovery 

WWRP, etc.)

7,673          8            8,569         13          39,494      28          78,182       26           44,541      13          

Plug Contracts -              -        -              -         -              -        11,490       11           18,564      15          

Butterfly Rearing 

Programs
9,800         

Total Delivered 238,173  24        328,382 35         375,242 36        380,120  64          421,649 60         

ACUB Total 91,970     14        121,385 35         183,554 22        189,056  27          222,763 24         

Total Requested 310,600  28        421,260 42         402,000 65        417,050  72          425,614 62         

Total Capacity 280,000  300,000 390,000 420,000  420,000 

Table 2: Plug Summary by Recipient

2011 2012 2013 2014 2015
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Golden paintbrush at Bunk farm 

2015 by the numbers 

This year the major plug production projects were supplying the seed farms with 82,000 wild 

sourced transplants and supporting the Taylor’s checkerspot butterfly reintroductions with another 

339,000 plugs. We delivered 60 of the requested 62 species and 99% of the overall production 

demand by volume. These plants were produced from a total of 197 unique seed lots. While 

increasing species diversity and total number of seed lots propagated, the plug nursery was able to 

maintain high levels of production for the core butterfly plants.  This year the plug program faced 

some new challenges with pest and disease outbreaks and weed issues in some lots of plugs.  These 

were largely due to changing staff support at one facility, however significant new measures have 

been enacted to limited pathogens in the future.   

Looking Forward 2016: 

Castilleja Isolation and Purity 

The conservation nursery grows two species of 

paintbrush (Castilleja ssp.) for large scale listed 

species recovery.  Harsh paintbrush (Castilleja 

hispida) is the native larval host plant for the 

endangered Taylor’s checkerspot butterfly.  

Golden paintbrush is federally threatened itself 

while potentially serving as a larval host plant for 

the checkerspot as well.  Recent evidence 

suggests that these species can hybridize and as 

such both seed crops have been destroyed, 

recollected from the wild and established at 

dedicated sites.  The golden paintbrush crop is in 

its second year at the Bunk farm and should 

produce well this year.  The re-establishment of 

harsh paintbrush seed production was 

complicated by likely hybridization in the wild 

source populations which has required a second 

restarted of production.  In 2016 rows will be 

planted using foundation seed from South Sound populations that have tested to be non-hybridized.  

Further complicating production, at least two ploidy levels of harsh paintbrush exist and will be grown at 

isolated production sites until sexual incompatibility has been demonstrated.    

Seed Storage 

A major goal of the seed production program is to develop a stockpile of native seed so that restoration 

activities can occur at the most appropriate season instead of waiting for the completion of seed harvest 

and cleaning.  Seed production of some species now exceeds annual need and each partner agency has 

developed a small stockpile.  Implicit in this strategy is a large facility that can maintain appropriate 
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Regional Seed Storage Facility 

conditions for long seed storage.  The 

current seed room is small (~500 ft3) and 

because of the refrigeration mechanism 

has not succeeded in maintaining 

appropriate humidity control. 

Thanks to support from the JBLM Fish and 

Wildlife program, a large scale (2500 ft3) 

seed storage unit has been developed and 

will be powered up in early 2016.  This 

uses a 40’ refrigerated shipping container 

and an industrial dehumidifier to maintain 

a 40⁰ F and 40% humidity environment.  

We expected a 4000 pound harvest of 

fescue seed in 2016; this seed storage 

facility should be able to house two years 

of this harvest in addition to the wild 

collected inventory and each agency’s 

stockpile. 

Dialing in Plug Quality and Survivorship 

The major collaborators in the plug nursery, Joint Base Lewis McChord and Center for Natural Lands 

Management are planning to significantly scale back plug requests in 2016 and beyond. This should 

result in higher quality plugs delivered for restoration activities.  Pushing the nurseries beyond 

capacity in recent years has reduced the time available per plug for weeding and management. 

Working within the prison environment presents additional challenges such as high technician turn-

over and split priorities of DOC employees.  These two factors combined in 2015 and resulted in a 

higher that desired weed and pest load on some plug crops. 

The decrease in plug requests down to 300,000 in 2016 and to 240,000 in 2017 will allow the 

nursery to focus on plant quality. The nursery trainings will incorporate best management practices 

at all sites for 2016. This is a “systems thinking” curriculum developed by OSU; it involves 

workshops in both education and technician-lead implementation of on-the-ground changes in 

nursery design and practices to prevent insect and disease outbreaks. 

To our current suite of physical disease and insect controls, we are adding the use of fine insect 

netting for both cross pollination control and insect exclusion. The nursery will begin to use the 

information from research by Sasha Porter and Sarah Hamman to introduce native mycorrhizal 

fungi to select species. Mycorrhizae have been shown to reduce root diseases in some nursery-

cultivated species. If this proves effective it may increase the survival rate of some summer 

dormant prairie species. 
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Appendix 1: Seed Production by Species 

 

Species

2015 seed 

production 

(lbs)

2014 seed 

production 

(lbs)

2013 seed 

produciton 

(lbs)

2012 seed 

production 

(lbs)

Achillea millefolium 2.06 4.088 3.59 1.91

Agoseris grandilfora 0.00

Allium amplectens 0.08 0.278 0.15 0.08

Amsinkia menziesii 0.60

Anaphalis margaritacea 0.06

Apocynum androsaemifolium 0.08

Aquilega formosa 2.90 1.523 1.61 0.27

Arabis hirsuta 0.02

Armeria maritima 23.23 21.10 15.26 19.48

Balsamorizha deltoidia 7.50 13.33 6.69 0.27

Barbarea orthocera 0.03

Brodiaea coronaria 0.01

Bromus carinatus ssp marginatus 4.90 1.39

Calandrinia ciliata 0.70

Camassia leichlinii 1.79 1.25 0.55 0.00

Camassia quamash 24.82 14.83 0.32 0.05

Campanula rotundifolium 1.42 0.47 1.10 0.17

Cardamine nutallii 0.00

Carex inops 0.43 0.02 0.06 0.13

Carex tumulicola 0.10

Castilleja hispida 19.08 13.92 4.86 2.66

Castilleja levisecta 3.90 15.70 2.11 1.17

Cerastium arevense 14.10 1.83 2.39 0.80

Cirsium brevistyllum 0.00 0.00 0.02 0.10

Cirsium remotifolium 0.00

Clarkia amoena 36.76 7.21 1.98 10.20

Collinsia grandiflora 41.77 38.47 13.89 0.80

Collinsia parviflora 95.50 45.37 57.85 3.14

Collomia grandiflora 34.09 8.37 1.41 0.00

Danthonia californica 0.36 13.59 3.29 28.21

Danthonia spicata 3.12 0.42 0.92 0.06

Delphinium nutallii 8.03 0.24 0.87 0.34

Dichanthelium acuminatum 3.80 0.31

Dichanthelium oligosanthes 0.34 0.27

Dodecatheon hendersoni 0.13 0.037 0.01 0.00

Dodecatheon pulchellum 0.04 0.034

Drymocallis glandulosa 5.15 3.969 4.10 3.21

Elymus glaucus 7.06 2.49 1.84 3.24

Elymus trachycaulus 0.527

Erigeron specious 7.99 11.78 3.18 2.53
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Appendix 1: Seed Production by Species Continued 

 

Species

2015 seed 

production 

(lbs)

2014 seed 

production 

(lbs)

2013 seed 

produciton 

(lbs)

2012 seed 

production 

(lbs)

Erigeron strigosus 0.06 0.0297

Eriophyllum lanatum 21.39 80.82 49.34 18.39

Festuca roemeri 0.35 1452.45 313.41 427.58

Fritillaria affinis 0.03 0.017

Gaillardia aristata 23.57 11.71 1.42 0.77

Geranium bicknellii 0.12

Gilia capitata 12.24 23.96 0.98 0.00

Heuchera chlorantha 8.79 1.10 1.33 1.08

Hieracium cynaglossoides 1.57 0.09 0.03 0.00

Iris tenax 0.07 1.76 0.00 0.00

Koeleria macrantha 11.57 3.06 12.59

Leptosiphon bicolor 8.92 2.18 0.00 0.00

Ligusticum apiifolium 0.75 0.71 0.05 0.05

Lithophragma parviflorum 2.44 0.14 0.02 0.05

Lomatium bradshawii 0.01

Lomatium dissectum 0.00

Lomatium nudicaule 0.53 1.50 0.09 0.05

Lomatium triternatum 0.69 12.80 9.70 8.17

Lomatium utriculatum 6.95 5.70 7.00 1.96

Lotus nevadensis 0.01

Lotus unifoliatus 0.01

Lupinus albicaulis 27.30 39.97 22.71 21.60

Lupinus bicolor 3.91 36.04 20.14 10.26

Lupinus lepidus 4.92 2.90 0.41 4.42

Lupinus polycarpus 0.26

Lupinus polyphyllus 0.30

Luzula comosa 0.65 0.13

Micranthes integrifolia 0.69 0.21 0.10 0.13

Microseris laciniata 25.35 9.53 7.38 5.26

Microsteris gracilis 34.45 11.32 12.33 1.39

Mimulus guttatus 0.01

Montia linearis 0.00

Naveretta intertexta 0.03 0.08 1.24 0.00

Navarretia squarrosa 7.90 2.95 1.33 0.00

Nuttallanthus canadensis 5.68 1.23 0.57 0.03

Packera macounii 0.07

Panicum capillare 0.00

Perideridia gairdneri 0.32 0.47 0.00 0.29

Plagiobothrys figuratus 2.46

Plagiobothrys scouleri 0.01
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 Appendix 1: Seed Production by Species Continued 

 

Species

2015 seed 

production 

(lbs)

2014 seed 

production 

(lbs)

2013 seed 

produciton 

(lbs)

2012 seed 

production 

(lbs)

Plantago lancelota 48.28 13.42 1.83

Plectritis congesta 41.20 39.88 56.20 0.92

Poa secunda 0.01

Polemonium carneum 0.10 0.01

Potentilla gracilis 3.71 18.36 3.55 2.89

Ranunculus alismifolius 0.00

Ranunculus occidentalis 5.88 26.31 5.64 3.44

Ranunculus orthorhynchus 0.00 0.05 0.03 0.12

Rhinanthus minor 0.57 0.14 0.02 0.11

Rorippa curvisiliqua 0.02

Rupertia physoides 0.10 0.07 0.00 0.00

Sanicula crassicaulis 0.02 0.02

Sanicula graveolens 0.01 0.01

Sericocarpus rigidus 0.12 3.33 2.69 2.05

Sidalcea nelsonianna 5.66 3.14 1.61 1.43

Sidalcea virgata 0.06 0.11

Silene douglasi 1.26 6.92 0.08 0.11

Silene scouleri 0.35 0.26 0.08 0.02

Sisyrinchium idahoense 26.02 7.72 4.23 5.85

Solidago lepida var. salebrosa 1.18

Solidago missouriensis 4.84 4.31 1.12 6.84

Solidago missouriensis var. tolmieana 0.04 0.62 0.09 0.21

Solidago simplex 0.69 2.53 2.93 2.07

Symphyotrichum eatonii 5.19

Symphyotrichum hallii 0.03 0.66 0.45 2.69

Synthyris reniformis 0.01

Toxicoscordion venenosus 0.02 0.08 0.02 0.00

Trifolium wildenovii 4.64 4.00 1.97 0.63

Trillium parviflorum 0.00 0.97 0.24 0.00

Triodanis perfoliata 4.55 0.83 0.93 0.00

Triteleia grandiflora 0.00

Triteleia hyacinthina 0.05 0.03 0.00 0.00

Turitis glabra 0.53 0.49 0.00 0.00

Vicia americana 0.03 0.07

Viola adunca 7.32 3.09 2.11 2.66

Viola howelii 0.03

Viola praemorsa 3.19 1.62 0.47 0.07

Wyethia angustifolia 0.65 0.58 0.01 0.00

Totals 672.43 2109.11 678.61 626.85


