
JUNE 2015  ▲  DIGGER 33

By Tabitha Pearson
Big mountain sagebrush and bitter-

brush stretch for miles over the rich 
pumice soils of the Tumalo Wildlife 
Corridor, which sits beneath the snow-
coated Three Sisters Range, just a few 
miles west of Bend, Oregon. 

The eruption of Mount Mazama — 
the present-day Crater Lake — created a 
fertile soil environment and spurred the 
evolution of several unique animal and 
plant species, some of which are endemic 
and only found at this location on Earth. 

One of these species is Astragalus 
peckii Piper, a milkvetch that grows 
stems about 1–3 decimeters long and 
5–8 millimeter-long fruits. Though small 

compared to its neighboring plants,  
A. peckii provides valuable ecological 
services to soil and wildlife habitat.

A. peckii is listed by the Oregon 
Department of Agriculture as a threat-
ened species, which is defined as any 
native plant species likely to become 
endangered within the foreseeable future 
throughout all or a significant portion of 
its range. A. peckii is threatened by habi-
tat loss from off-road vehicle use, urban-
ization and agricultural development. 

Conservation management of rare 
species can include propagation and 
planting components, but departments 
need to be advised on the feasibility of 
creating new populations from seeds 

and seedlings in different habitat areas, 
such as those where the plants are 
historically absent or in areas of previ-
ous disturbance. Additional information 
about seed germination methods and 
seedling survival are also needed to 
make informed and comprehensive con-
servation management plans.

This study was done by the Oregon 
Department of Agriculture Native Plant 
Conservation Program in accordance 
with an honors undergraduate thesis 
at Oregon State University. We sought 
to answer some of the major questions 
involved in this rare plant’s propaga-
tion: what sites should seedlings and 
seedlings be placed in that would best 
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A. peckii in full flower. The flowering season for A. peckii is from May to July.
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reflect future planting efforts? What is the 
best methodology for creating seeds and 
seedlings? What unique problems arise 
in the cultivation of this species? 

The site
Beaver Marsh and Bull Flat, both 

outside of Bend, Oregon, are the two 
major sites representing the native range 
of A. peckii. 

The seed and seedling plots for the 
study were placed at Bull Flat. The deci-
sion of where to plant the seedlings and 
seeds was based on degree of distur-
bance and degree of occupancy of the 
site. A survey was conducted at Bull Flat 
to establish transects and plots, and to 
gather vegetation data including cover 
and other species present. 

Four, 50-meter transects were 
made in four habitat types: undisturbed 
and occupied, undisturbed and under-
occupied, disturbed and occupied, and 
disturbed and under-occupied. Disturbed 
sites had no vegetative cover, and under-
occupied sites had less than 10 A. peckii 
present in the 20 quadrats surveyed ran-
domly per transect. 

Bull Flat is located in the Tumalo 
Wildlife Corridor where several other 

species are protected, such as mule deer 
and bobcats. A. peckii provides a known 
habitat for a species of a native moth 
and may also have nitrogen-fixation 
properties common to some legumes. 

From seeds to seedlings
The seeds of A. peckii are produced 

in a small pod after a flowering season 
from May to July. The pods typically 
contain one to two seeds. 

For this study, seeds were collected 
from both the Bull Flat and Beaver 
Marsh sites, and seeds from previous 
collections added variables until there 
were five seed types: seeds collected 
from Beaver Marsh in 2013 and 2014, 
and seeds collected from Bull Flat in 
2012, 2013 and 2014. 

Each of these seeds was given one 
of three treatments and placed on filter 
paper in a petri dish in the greenhouse 
with a thin coat of deionized water. The 
seeds were placed in batches of 10 with 
five replications; each batch was either 
left unscarified, scarified with a scalpel, 
or scarified with sandpaper. Data was 
collected after 15 days. 

The results of this study suggest 
seed age and scarification methods are 
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A researcher takes GIS data of the locations and populations of individual A. peckii plants in the 
sagebrush-juniper woodlands of Bull Flat beneath the Three Sisters.
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significantly different for some treat-
ments, but that site location does not 
significantly affect the germination rate. 
Seeds from both sites for years 2012 and 
2013 required scarification to break the 
seed coat and allow water to imbibe the 
seed for germination. 

The scalpel and sandpaper treat-
ments worked equally well; both were 
performed for each of the seeds under a 
microscope to improve treatment quality 
and prevent damage to the embryo. 

Seeds untreated from 2014 did not 
have significantly different germination 
rate than those seeds that were scari-
fied. This suggests seeds have increasing 
physical dormancy over time and should 
therefore be treated if seeds from older 
stores are used for restoration. Fresh 
seeds can be left untreated.

Of the seeds that germinated, 300 
were placed in the OSU greenhouse in 
a randomized scheme in one of three 
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A 15-day-old seedling is covered with quartz to mimic the dry soil of Bull Flat and to prevent fungal disease.
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Metro-Mix potting soil mixtures: full pot-
ting soil, potting soil with one cup of 
native soil, and potting soil with two 
tablespoons of native soil. Band pots 
were chosen because they are deep 
and promote strong taproot growth, an 
important feature of native A. peckii. The 
pots were lined with fiberglass mesh to 
prevent soil loss.

An additional 100 seedlings were 
placed in pure potting soil for the fall 
2014 planting, and 25 seedlings were 
placed outside to assess growth dif-
ferences in the greenhouse. Seedlings 

showed a 30–65 percent mortality rate 
unrelated to soil treatment type. 

After 13 days, quartz was added to the 
top of the soil in response to concerns of 
damping off and to mimic the dry condi-
tions of Bull Flat. Several seedling samples 
were sent to the Oregon State University 
Plant Pathology lab, and no pathological 
cause for the mortality was found. 

Plant mortality could be caused by 
anything from genetics to an unfavorable 
environment in the greenhouse. The 25 
seedlings placed outside faced similar 
mortality but had a greater amount of 

branching and were stouter than the 
seedlings grown in the greenhouse, 
which were taller but less dense. For the 
planting, three of the seedlings grown 
in the greenhouse were planted per plot 
with one seedling grown outside.

Planting
On November 8, 2014, 160 plants 

were placed in the four habitat types  
in Bull Flat with 12,800 seeds planted 
½ centimeter deep in undisturbed areas 
and arranged in 640 seeds per packet 
from all years and sites to encourage 
germination success. Volunteers from the 
Friends of the Tumalo Wildlife Corridor 
were vital to the timely completion of 
the project and assisted with planting 
seeds and seedlings. 

A. peckii are persistent perennials 
that go dormant in winter, so the goal is 
to spot the adult plants and new germi-
nated seeds in the spring. We will return 
to the site in the spring to assess survival 
rates of the seedlings and to do a survey 
of the population. Further research will 
reveal the likelihood of restoring this 
plant to undisturbed and disturbed sites 
from seeds and seedlings. 

Tabitha Pearson is a botany student 
working on A. peckii restoration 
for her undergraduate thesis in the 
University Honors College at Oregon State 
University. She can be reached at  
pearsota@onid.oregonstate.edu.

The seeds of A. peckii are small and must be scarified manually under a microscope to prevent damage to 
the embryo.


