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Species Description:
Kincaid’s lupine (Lupinus oreganus) is listed by the Oregon Department of
Agriculture and the U.S. Fish and Wildlife Service as a threatened species.
L. oreganus is an herbaceous, perennial that reproduces by seed. Plants
form clumps of basal leaves and eventually produce one or more flowering
stems. This species also spreads vegetatively. L. oreganus requires insects
for successful fertilization and seed formation. Genetic work has shown that
some large populations are genetically identical and are likely the result of
vegetative spread of single individuals (Severns 2011).
The populations of Kincaid’s lupine in Douglas County represent the
southernmost extent of the species. In contrast to the open prairie habitats
of the more northerly populations, the Douglas County sites are dominated
by tree and shrub species. Many remnant populations are found on the
sides of logging roads.

Recovery Criteria:
5,000m2

Figure 1. Populations of L. oregnaus in Douglas County are often found along road sides (left)
and in forested openings (right).

In order to reach recovery goals in Douglas County, a total of
of
lupine in at least two meta-populations are required in protected habitat. In
2016 status surveys indicated that, there was ~750m2 of lupine in Douglas
County on protected lands (Ottombrino-Haworth et al. 2016).

Project Description:
Objectives
• Collect seed from populations in Douglas County including China Ditch,
Dickerson Heights, Loose Laces, (Letitia Creek), and Stouts Creek.
• Propagate Lupinus oreganus seed collected in Douglas County
• Grow individuals for outplanting
• Outplant L. oreganus at sites in Douglas County.
• Monitor and assess initial success of outplanting efforts

Seed Collection and Cleaning:
In June of 2005, 2011, and 2016 seeds were collected from 4 sites in Douglas
County; China Ditch, Dickerson Heights, Loose Laces, and Stouts Creek. Mature
fruits were collected in early July.
Seed were removed from pods, and plant materials and debris removed. Seeds
were placed into envelopes of 150 seeds and stored at room temperature.
Seeds with evidence of predation, or that were apparently unfilled, diseased, or
immature were not included in our germination trials. Seeds were kept
separate by year of collection and site.

Seed Preparation and Germination:
In December 2016, all stored seeds were scarified for 3 mins at 25 psi, using a
pneumatic seed scarifier at the Oregon State University Seed Laboratory.
Scarified seeds were used immediately.
After scarification, seeds were placed into germination boxes with damp seed
germination paper. All germination boxes and tools were sterilized prior to
use. Blotter paper was wetted with distilled water.
Groups of 150 scarified seeds were placed into 6.5” x 9.5” germination boxes,
and sprayed with distilled water. Filled boxes were placed into cold, 5C
(41F), dark stratification for 4 weeks. Boxes were checked daily in the first
week, and then moved to a weekly monitoring schedule. Moldy seeds were
removed, and boxes were sprayed with distilled water to keep seeds and
blotter paper moist (but not soaking).
Germinated seeds were removed from cold stratification and allowed to sit
for 0-3 days in the greenhouse which was maintained with 21C (70F) days
and 15.6 C (60F) nights. Many seeds had already germinated while in cold
stratification, and had radicles 1-8cm long (Figure 2b).

Table 2. Total number of seeds collected, number of germinants and
number of propagules outplanted of L. oreganus in Douglas County in
2017.

Outplanting:
Plants were removed to an outdoor space to harden off two weeks
prior to outplanting.
At the time of outplanting plants were removed from conetainers on
site and planted into prepared holes. Nodules were noted on the
roots of many of the propagules (Figure 3). Dibbles and hand tools
were used to create holes for outplanting. Each outplanted propagule
was covered with native soil. Plants were outplanted with a spacing of
roughly 0.5-1.0m between plants, dependent upon site conditions.
Areas were selected for outplanting based on similarity to existing
habitat at each site. At each of the three sites, a portion of the
outplanted individuals were planted in a grid in order to facilitate
monitoring of survivorship and vigor. The remaining plants at each
site were not planted in a grid, thus the number of outplanted
individuals into each area is approximate.
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Approximately 3,725 plants were outplanted at three sites on April
11-13, 2017 including Callahan Meadows (~1,900 plants), Loose Laces
(~1,075 plants), and Stout’s Creek (~750 plants).
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Figure 3. Nodules on L.
oreganus propagule ready for
outplanting.

Plant Material Needs:

Results of Germination Trials:
Germination of seeds from three
different seed collection years ranged
from 45-95%. Mortality of germinants
due to mold in germination boxes was
approximately 20% (range: 4%-35%).
Historically, seed set has been higher
at China Ditch and Dickerson Heights
(Giles and Bahm 2017); these two sites
also had the highest germination and
percent survivorship of propagules in
the greenhouse.

China
Ditch

Table 1. Average percent germination of seeds by site and year, these totals include seed that
germinated but was not potted due to fungal infection. Values in () represent 95% confidence
intervals where n>1.
Year of
Collection
2005
2011
2016
Total

China Ditch
71% (±9%)
95% (±2%)
94% (±3%)
92% (±3%)

Dickerson
Heights
Loose Laces
69% (±8%)
45%
94% (±1%)
90% (±2%)
87% (±4%)
88% (±6%)

81% (±12%)

Stout's
Creek
67%
79% (±6%)
82% (±12%)
79% (±6%)

Average
66% (±9%)
90% (±4%)
90% (±3%)
87% (±3%)

From germination to initial outplanting, it took approximately 1.6 L. oreganus
seeds for every propagule outplanted. This number does not take into
consideration anticipated outplanting mortality, which could significantly
increase the number of seeds needed per propagule. In a common garden
study, propagule survivorship one year post outplanting ranged from 20-50%
(Gray et al. 2013). In a separate effort, survivorship five years after lupine seed
was direct seeded was 4% (Gray and Bahm 2017). This information on seedling
and propagule survivorship can be used as a guideline when anticipating plant
material needs for augmentation.
Seeds from these southernmost populations may provide valuable genetic
diversity in the face of changing climatic conditions in the future.

Habitat Management and Site Selection:
Plans for habitat management should be addressed when selecting sites for
augmentation and reintroduction efforts. Many of the remnant populations in
Douglas County are found on roadsides where road maintenance, and other
anthropogenic influences may have adverse effects on populations.
In order to reach the recovery objective for Douglas County of 5,000m2 of foliar
cover of L. oreganus, augmentation at existing populations and introductions
into appropriate habitat will be necessary. Without continued management,
these early seral habitats will succeed to closed canopy forests.

Propagation of Lupinus oreganus:
Soil preparation
Sungro® LA4PC potting soil was used for potting germinants, this mix
contains 55-65% sphagnum, with the remainder perlite, pumice and
dolomite. Potting soil was amended with; a slow release fertilizer for
container plants (Apex® 14:14:14 at a medium rate of 7lbs per cubic
yard), a micronutrient supplement (Micromax® micronutrients at a rate
of 1.25 lbs per cubic yard), and a biological fungicide (Actinovate® at 2
oz/cubic yard of soil). Mixed and wetted soil was loaded into RayLeach
SC-10 conetainers, and wetted again. Pots and trays were steam
sterilized prior to use. Trays were filled to allow 1/8” -1/4” head space.
Potted plants were treated with predatory nematodes at the time of
potting to prevent fungus gnats.

Potting Germinants and Greenhouse Maintenance
Germinated seeds were tossed in an inoculant which included a variety
of rhizobium species, these beneficial bacterial live in the roots of the
plants, fixing nitrogen from the air in the form of ammonium making
this important element available for plant growth. Inoculant was
prepared by Dr. Thomas Wacek, using a Bradyrhizobia culture isolated
in 2014 from nodules harvested from L. oreganus in a production field
managed by the USDA Plant Materials Center in Corvallis, Oregon. A mix
of other more generalized inoculant for annual and perennial lupine
species was also included in the inoculant mix. Generalist mixes of
inoculant are available commercially, and have been used successfully
in the past when growing L. oreganus.

o

Habitat management in 2010 in Douglas County which included brush clearing
and removal of small trees resulted in increases in foliar cover of L. oreganus.
Populations (remnant or introduced) in forest clearings should consider
management to maintain the early seral successional stage in which these
threatened plants are found.

Figure 2. L. oreganus from seed to 6 week old propagule.

Figure 4. Augmentation at Stout’s Creek,
Douglas County. Road maintenance
resulted in the loss of portions of this
remnant population.

Figure 5. Dust on L. oreganus at China Ditch; the largest
population of L. oreganus in Douglas County.

