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INTRODUCTION

History The Rose Lake Plant Materials Center (PMC), as part of the USDA Natural
Resources Conservation Service (NRCS) Plant Materials Program, was established in
1958 on a 40-acre site at the Michigan Department of Natural Resources, Rose Lake
Wildlife Research Station (42.8° N. Lat., 84.4° W. Long, Elevation 875 ft), and located
eight miles northeast of Lansing, Michigan. Soil association is Boyer-Marlette-Houghton
with well drained and moderately well drained, gently sloping to steep loamy sands to
loams on moraines and very poorly drained muck in depressions.

Responsibilities The NRCS Plant Materials Program develops, tests, and transfers
effective state-of-the-art plant science technology to meet customer and resource needs.
The Plant Materials Program:
m Focuses on using plants as a natural way to solve conservation issues and re-
establish ecosystem function.
m Collects, selects, and releases grasses, legumes, wildflowers, trees, and shrubs.
m Cooperates with public, private, commercial, and tribal partners and land
managers to apply new conservation methods using plants.
m Provides plant materials and new applied technologies for national initiatives,
like the Farm Bill.
m Offers plant solutions to battle invasive species, heal lands damaged by natural
disasters, reduce the effects of drought, promote air and water quality, and
produce alternative energy.

It is the responsibility of the Rose Lake PMC to:
m assemble, test, and release plant materials for conservation use;
m determine techniques for the successful use and management of conservation
plant species;
m facilitate the commercial increase of conservation plant species; and
m provide for the development and transfer of state-of-the-art applied science
technology.

Long Range Plan PMC operations are guided by a Long Range Plan which is a
compilation of Plant Materials LRPs from Indiana, Ohio, Michigan, and Wisconsin. The
PMC LRP is consistent with goals and objectives identified in the NRCS Strategic Plan.
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STUDIES
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Testing of Prairie Sandreed (Calamovilfa longifolia) for
: Release
Potential Release
Vegetative Hedges for Controlling Erosion in Areas of Technolo
Concentrated Flow 9y
Tick-trefoil (Desmodium spp.) for Wildlife Food Plots Release
Big Bluestem (Andropogon gerardii) for Forage Use Release
Common Elderberry (Sambucus canadensis) for Streambank
AR Release
Stabilization
Development of Great Lakes Composite of Virginia Wildrye
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(Elymus virginicus)
Development of Great Lakes Composite of Bottlebrush
A Release
Grass (Elymus hystrix)
Incregse and Release of Riverbank Wildrye (Elymus Release
riparius)
Evaluation and Release of Miscanthus Grass (Miscanthus
- . Release
sinensis)
Evaluation of Dune Willow (Salix cordata) Release
Evaluation and Great Lakes Release of American Plum
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(Prunus americana Marsh.)
Development of a Great Lakes Release of Buttonbush Release
(Cephalanthus occidentalis L.)
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(Andropogon virginicus L.)
Evaluation and Release of Poverty Oatgrass (Danthonia Release
spicata (L.) Beauv. ex Roemer & J.A. Schultes)
Evaluation and Release of Canada Bluejoint (Calamagrostis
X ) Release
canadensis (Michx.) Beauv.)
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Evaluation
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2003 43
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PARTNERSHIP AND PROGRAM DEVELOPMENT

The Rose Lake PMC partners with other federal, state, and local agencies; tribes; and
private entities to achieve its missions and goals. The PMC is always looking to create
new partnerships while strengthening its many existing partnerships. Partnering has two
advantages: First, partnering allows expedient and effective land conservation by
garnering the skills, knowledge, and abilities of each agency or group involved. Second,
it broadens the PMC’s range of plant and conservation skills thereby widening the
customer base and demand. Often partnerships are established as reimbursables which
help fund staff and equipment needs.

Problems Many partners lack either the skills or facilities to produce plants or complete
research on various, adopted conservation projects.

Needs Plants, planting skills, and/or facilities to grow plants for conservation projects on
public lands are needed.

Memorandum of Understanding with Indiana Department of Natural Resources

Background The Indiana Department of Natural Resources (INDNR) Division of Fish
and Wildlife and NRCS have mutual interests and goals concerning wildlife habitat
management and conservation, specifically related to native plants from Indiana. The
NRCS is the lead Federal agency for providing conservation assistance on private lands.
The NRCS Plant Material Center’s mission is to develop, test, and transfer effective
state-of-the-art plant science technology, providing timely and effective vegetative
solutions for identified customer and resource needs. The INDNR’s mission is to
professionally manage Indiana’s fish and wildlife for present and future generations,
balancing ecological, recreational, and economic benefits.

The Natural Resources Conservation Service and INDNR are cooperating to meet the
demands of both public and private lands for establishing high quality wildlife habitats
with native Indiana seed. Both agencies recognize the concern of introduced plant
species (native and non-native) and the potential for these species to alter the genetics of
existing native plant communities. Moreover, both agencies have recognized the need for
testing and selecting plants native to Indiana for use in implementing their individual and
mutual programs.

Memorandum of Understanding Through a Memorandum of Understanding (MOU)
the INDNR and Rose Lake Plant Materials Center have agreed to cooperatively promote
and propagate native plants from Indiana genotype sources for the expansion and
implementation of both agencies’ missions and programs. Specifically, they will
cooperatively:
o ldentify a list of plants that each agency deems important and set priorities
for which species to work on first.



e Harvest seed from established fields or from remnant stands.

e Cooperatively review their MOU to determine any necessary revisions.
e Cooperatively release plant materials through the NRCS Plant Materials
Program and publicize to commercial growers for establishment and

increase for availability to the public.
e Secure Indiana Native Seed Certification of all seed.
e Promote the use of the released native plant material.

Releases Seed was collected from native stands (as designated by the Indiana Department
of Natural Resources, Wildlife Division) of big bluestem (Andropogon gerardii), little
bluestem (Schizachyrium scoparium), and Indiangrass (Sorghastrum nutans) within the
State of Indiana in the early to mid 1990s. Seeds from these populations were planted
into single crossing blocks for each species. Resultant seeds were planted in nine field
plantings in central Indiana. Field plantings were evaluated for adaptability, potential for
invasiveness, and usefulness in conservation planting.

Based on (1) the excellent field performance of these big bluestem, Indiangrass, and little
bluestem composites over several years and locations; (2) the limited availability of plant
material; and (3) the need for these products in ecosystem restoration and enhancement,
seed stock of Prairie View Germplasm of these composites was released in 2005.

Prairie View Indiana Germplasm big bluestem is a perennial, warm-season bunch grass
with short, scaly rhizomes. Big bluestem attracts insects and provides seeds that are used
as food sources by songbirds, game birds, and small mammals. Many wildlife species
also utilize big bluestem for nesting, escape, and winter cover. Other anticipated uses of
Prairie View big bluestem include increasing species diversity, controlling erosion, and
restoring native plant environments.

Prairie View Indiana Germplasm little bluestem is another perennial, warm-season bunch
grass. Its anticipated uses also include providing food/cover for wildlife, increasing
species diversity, controlling erosion, and restoring native plant environments. At 2 —4 ft
in height at maturity, it is the shortest of the Prairie View grasses.

Prairie View Indiana Germplasm Indiangrass, like the other Prairie Views, is a perennial,
warm-season bunch grass. A distinguishing characteristic is a narrow, plume-like seed
head that turns golden at maturity. Its anticipated uses also include providing food/cover
for wildlife, increasing species diversity, controlling erosion, and restoring native plant
environments.

Quantities of pure live seed produced in 2007 under this Memo of Understanding at the
Jasper-Pulaski Fish & Wildlife Area and processed by the Rose Lake PMC were
approximately 3 Ibs bulk of big bluestem and 270 Ibs bulk (212 PLS) of Indiangrass.
This seed will be distributed to growers and demonstration plantings. Seed requests may
be submitted to:



David Burgdorf, Plant Materials Specialist
Rose Lake plant Materials Center
7472 Stoll Road
E. Lansing, M1 48823-9420
517-641-7831
517-281-5939 cell
517-641-4421 FAX
dave.burgdorf@mi.usda.gov
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Study No. MIPMC-T-0701-TE
National Ash Tree Seed Collection Initiative

Background Ash trees in the PMC Service Area are being attacked and destroyed by
Emerald Ash Borer (Agrilus planipennis (Fairmaire)). This introduced pest, first detected
in summer 2002 in Southeast Michigan, has already spread to Illinois, Indiana, Maryland,
Ohio, Ontario, Pennsylvania, and Maryland.

With this impending disaster (already more than 20 million trees have been killed) Rose
Lake PMC entered into a non-funded cooperative agreement with the USDA Agriculture
Research Service (ARS). The agreement states that the PMC will initiate an ash tree seed
collection and that the ARS National Center for Genetic Resource Preservation Center in
Ft. Collins, Colorado will store samples of all the seed collected in their long term seed
storage facility. Tribes are specifically mentioned in the agreement because of the
PMC’s previous assistance to tribes with black ash and other culturally significant plants.

Voluntary seed collections are being sought. The PMC receives, processes, labels, and
sends seed to the Preservation Center. Tribal seed remains tribal property in storage with
tribes retaining authority over sharing and distribution.

Presentations Plant Materials Specialist David Burgdorf and Plant Materials Center
staff have made numerous presentations on the ash collection effort to government
agencies including tribes, partners, and the general public. Posters and brochures are
being distributed to NRCS Field Offices and other partners. The effort has also received
popular press and television coverage.

Collection Ash seed samples have been collected in California, Illinois, Indiana,
Maryland, Michigan, Minnesota, New York, Ohio, Pennsylvania, Utah, West Virginia,
and Wisconsin on tribal and non-tribal lands by NCRS and District personnel and the
general public. PMC staff check seeds for fill and obvious pests. Staff clean, label, and
forward seed to the USDA Forest Service National Seed Laboratory in Dry Branch,
Georgia for X-ray analysis (nondestructive viability test). Seed is then shipped to the
ARS National Center for Genetic Resource Preservation Center for long-term storage.
After culling, six samples, 117 samples, and 12 samples of 2005, 2006, and 2007
growing season seed, respectively, were sent by the PMC to the National Center for
Genetic Resource Preservation.

The collection continues. Collection information is available on the web at:

www.ashseed.org

MSU/PMC Collaborative Research Dr. Deborah G. McCullough, Professor of
Entomology and Professor of Forestry at Michigan State University, and her graduate
students including Andrew Roy Tluczek are conducting ash-borer related research at the
PMC where a 200-300 ash tree plantation had been established in the 1980s. Research
questions being pursued at the PMC relate to factors affecting development of Emerald
Ash Borer larvae.
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Memorandum of Understanding for Ft. Custer Vegetative Restoration

Background Fort Custer Training Center (FCTC) in Southwest Michigan is 7500 acres
of military tactical training area used by the Michigan National Guard and other branches
of the armed forces. While FCTC is an important training facility, it is also home to a
wide variety of natural resources, e.g., wildlife, forests, wetlands, surface water, and
various rare plant and animal species. Moreover, historic and cultural resources are
located on the property. The facility is federally-owned and operated by the Michigan
Department of Military and Veterans Affairs (MDMVA).

Memorandum of Understanding A memorandum of understanding between the NRCS
Rose Lake PMC and the MDMVA was developed for restoration of native vegetation and
habitats at Fort Custer. PMC staff will provide consultation and on-the-ground assistance
for collection, propagation, establishment, and maintenance of native vegetation. PMC
assistance with research and selection of proper native vegetation that meets the needs of
the firing ranges, ammo bunkers, and convoy reaction course areas will mutually benefit
MDMVA, FCTC, and NRCS.

Deliverables The following are being realized from the cooperative agreement between
MDMVA and NRCS Rose Lake PMC:
m ldentification and selection of specific native plant species for collection,
increase, testing, and evaluation for conservation uses at FCTC, including grasses
to reduce mowing needs on ammunition bunkers (see below) and firing ranges
and native grasses for roadsides.
m Established production plots/fields of selected native plants (e.g., little
bluestem, big bluestem, and Indiangrass) to provide seed to commercial growers
and for use at FCTC for prairie plantings on post. Approximately 17,000
Indiangrass and 17,000 big bluestem plants were grown in the PMC greenhouse
and transplanted into FCTC production areas in 2007.
m Technical expertise on plan development for establishing native prairie plants
on the convoy reaction course.
m Consultation and hands on implementation of weed control, planting, plot/field
production, and management.
m Protocols for harvesting, cleaning, and handling of seed. Approximately 2 Ibs
PLS of big bluestem seed and 80 Ibs PLS of little bluestem seed from FCTC were
cleaned by the PMC in 2007.

Ammunition Bunkers Demonstration plots were established on an ammunition bunker
so that vegetation species and establishment methods could be evaluated (Table 1).
Treatment strips were 30 ft up-and-down the slope and 3 or 7 ft wide. Replicates were
established to face northeast, east, and southeast, respectively. Evaluation will be
conducted in collaboration with FCTC environmental staff. Criteria include ease of
establishment, mowing and maintenance requirements, soil stabilization on the 30-40°
slopes, fire hazard, etc.

12



Table 1. Vegetation and establishment methods for Ft. Custer ammunition bunker trials.

Common Name

Scientific Name

Establishment Method

Approximate Seed
or Plant Population

Observations

Cynodon dactylon

Plugged into coir
biodegradable mattress
(with potting soil);

Greenup was slow in
spring. Sod was

2
Bermudagrass (L) Pers. established off-site: and 6 plants/ft green and well
transported to bunker in formed by end-of-
fall 2005 season.
Plugged into coir .
biodegradable mattress Actual plantlng Didn’t provide
Periwinkle Vinca minor L (with potting soil); Eglgﬂllzttleodndnf; to adequate
) established off-site; and - groundcover during
. stoloniferous nature of -
transported to bunker in o 2006 growing season.
Periwinkle
fall 2005
Plugged into soil overlaid
. with 0.75-in X 0.75-in
TtWO row SBe_dkL)mLIs_p_urllu m, mesh coir fiber, 3 plants/ft?
stonecrop ieb. “Tricolor biodegradable mats '
covering in summer 2005 Established well but
vegetative growth
Stone- crop | Sedum acre L. Same as above Same as above was slow. Didn’t
Sedum :
provide adequate
Orange Sedum ground cover in 2006
kamtschaticum Same as above Same as above rowing season
stonecrop - g g -
Fisch. & C.A. Mey.
Orange Sgdum‘spurlum s Same as above Same as above
stonecrop Bieb. ‘Fudlaglut
Direct seeded on-site at T
. ; - Good germination in
bunker into soil overlaid fall 2005 and qood
with 0.5-in X 0.4-in mesh | 4 Ibs/1000 ft? nd good
S f sod formation during
coir fiber, biodegradable 2006
mats in fall 2005 '
Established off-site by
Red fescue Festuca rubra L. direct seeding into coir

biodegradable mattress
(with potting soil);
overlaid with 0.5-in X 0.4-
in mesh coir fiber,
biodegradable mats and
transported to bunker in
fall 2005

4 1bs/1000 ft?

Good growth and sod
formation in mats off
site and good
establishment on
bunkers in 2006.

Buchloe dactyloides

Direct seeded on-site in 2 Very poor
Buffalograss g_ll\_lgrt)t.éfﬁ’gelm. summer 2006 3 1bs/1000 ft germination.
Transplanted into Good stand was
; ; ; ; ~ 2
Pink Dianthus sp. biodegradable mattress in | =1 plant/ft observed in 2007.

summer 2006
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Study No. MIPMC-T-0004-CR
Arrest Erosion Threatening Raspberry and Outer Island Light Stations

Introduction The Apostle Islands National Lakeshore is comprised of Raspberry Island,
Outer Island, and others in Lake Superior near Bayfield, Wisconsin. Several of these
islands have historic lighthouses that once guided mariners through the rough waters of
Lake Superior. Continuous erosion of steep slopes has jeopardized these historic
facilities. This project was initiated in 2000 to produce native plant stock for stabilizing
slopes, preventing erosion, preserving native plant resources, and revegetating at Apostle
Islands National Lakeshore.

The National Park Service entered into several reimbursable agreements with NRCS and
the Rose Lake PMC to provide technical assistance and to assist with collecting and
growing plants. Under a Memorandum of Agreement grass, forb, and shrub species were
selected for propagation based on the materials’ availability, viability, and site
adaptability for the intended use.

Accomplishments The NRCS Great Lakes Region Plant Materials Specialist has
provided training to the Apostle Islands National Lakeshore employees on several slope
stabilization techniques including guidance on the installation of a vegetative crib wall
and slope grid system for the Outer Island. Park staff have constructed their first
vegetative crib wall on Raspberry Island under the direction of the Plant Materials
Specialist.

Technology Development The NRCS Great Lakes Region Plant Materials Specialist
has provided training to the Apostle Islands National Lakeshore employees on several
soil bioengineering slope stabilization techniques including guidance on the installation
of vegetative crib walls and slope grids for Outer Island. Park staff constructed several
vegetative crib walls on Outer and Raspberry Islands.

14



PLANT MATERIAL COLLECTIONS

Study No. MIPMC-P-0503-WL
Evaluation and Great Lakes Release of American Plum (Prunus americana Marsh.)

Study No. MIPMC-P-0601-CR
Evaluation and Release of Broomsedge Bluestem (Andropogon virginicus L.)

Study No. MIPMC-P-0504-WE
Development of a Great Lakes Release of Buttonbush (Cephalanthus occidentalis L.)

The collection, assembly, selection, and release of new plant varieties and/or germplasm
are integral to the Plant Materials Program. Every release starts with a collection. To
this end the Rose Lake PMC is in the process of collecting American plum, broomsedge
bluestem, and buttonbush plant materials from throughout the service area. Details are
provided in Table 2 below.

Table 2. Plant materials collections on-going at Rose Lake PMC in 2007.

Collection Location

Common name Scientific name Description (numbgr of
collections
received)
American plum Amgrican plum _is a nati\{e, small tree of the PMC | Hillsdale C_:ounty,
service area. It is found in thickets, borders of MI (1); Clinton

NOTE: cover
photo of this

woods, streambanks, floodplains, and fencerows.
Flowers are white and 5-petaled. The one inch

County, MI (2);
Ashland County,

Technical Report Prunus drupe is stone-seeded and red to yellow. The fruit | WI (4); Bayfield
Rep americana is palatable to wildlife and humans. Prunus County, WI (1);
shows native . . . .
. Marsh. americana is closely related to P. nigra, Canadian | Dane County, WI
American plum )
M Plum. (2); Fon du Lac
blooming in ]
. County, WI (1);
Hillsdale County,
MI Sheboygan County,
WI (3)
Broomsedge bluestem is native to the Rose Lake
MI, Alderson WV, and Elsberry MO PMC service
areas. It is a warm-season, herbaceous, perennial
bunch grass that begins its growth when the
average daytime temperature is between 60° to
Broomsedge Andropogon 65° F. It benefits wildlife, is ornamental, and has
bluestem virginicus L. potential conservation application. It is found on
low fertility soils and prevents erosion where
similar warm season grasses can not be found. It
is grazed readily by cattle in spring and early
summer, but decreases rapidly in forage quality
and palatability with advancing maturity.
Common Buttonbush is a native, multi-stemmed Washington
Cephalantus wetland shrub. Mature plant is up to 12 ft tall. County, IN (1);
Buttonbush P White flowers in spherical clusters form one-inch | LaCrosse County,

occidentalis L

diameter button-like seed heads. Dark green,
glossy, deciduous foliage is opposite or whorled.

Wi (1)
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STABILIZATION OF STREAMBANKS AND SHORELINES

Soil bioengineering is the art and applied science that uses living plant material as a main
structural component to control erosion, sedimentation, and flooding. It is a unique
technology offering a responsible, attractive, and distinct approach to land stabilization
and habitat restoration. Soil bioengineering systems are intended to form a positive
interaction with the complex relationships that connect our natural resources.

Problems Reduced water quality from sedimentation and nutrient accumulation in our
lakes and waterways is a concern in the Great Lakes and Midwest states. Poor urban,
agricultural, and forestry land management practices resulting in excessive erosion and
nutrient runoff have contributed to this situation. Nonpoint source pollution is
responsible for sediment, nitrates, and phosphates deposition and increased biological
oxygen demand in our lakes and streams.

Needs Although many other best management practices treat the cause of water quality
degradation, soil bioengineering focuses on restoration. With emphasis placed on native
species, developing acceptable plant materials and innovative soil bioengineering
techniques has been pushed further to the front. Focus in the Great Lakes and Midwest
States has been placed on native shrub species that:

propagate vegetatively

establish rapidly

grow vigorously

exhibit excellent erosion control qualities or features

provide food, shelter, or nesting for wildlife

are low maintenance and wear resistant

possess aesthetic qualities

YVVVYVYYVYYVY
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Study No. 261124L
Common Elderberry (Sambucus canadensis) for Streambank Stabilization

Background Elderberry is an upright, native shrub that can grow to 10-ft tall. The thick,
yellowish-brown to light brown bark roughens and furrows with age. Stems and twigs
are commonly covered with numerous, small, wart-like bumps (lenticels). Leaves are
compound opposite with 5 to 11 coarse-toothed, elliptical leaflets. Common elderberry
has white pith. Flowers are borne in white, flat-topped clusters. Fruit is purple to black.
It is often found on wet or moist sites, such as along drainage ditches and wet fields.

Description of Study Assemble, select, and release native ecotypes of common
elderberry for use in (a) soil bioengineering practices as locally-adapted plant material to
stabilize streambanks, (b) native plant restoration projects, and (c) wildlife plantings as a
food and shelter source. Additionally, this species has potential as an income source
from berry production for human consumption. Exploring such uses in production
agriculture would necessitate advanced testing to insure that quality and performance
standards would be met.

Procedure Thirty-seven collections of common elderberry cuttings were processed and
planted in the greenhouse in late 1997 through early 1998. Cuttings were transplanted
into three initial study areas located in Wisconsin, Indiana, and the Center. Data was
recorded on fruit abundance, plant height, canopy width, canopy density, and vegetative
spread at the Center site from 1998 through 2000 but adverse weather forced the
termination of studies in Wisconsin and Indiana. PMC-harvested material was sectioned
and used to grow cuttings for new field trials in Indiana, Wisconsin, and Ohio, but these
were terminated after 2003 due to poor long-term survival. Germination protocol
development began in 2007 in the PMC greenhouse and is continuing. Technical
information on germination will be made available to commercial growers when the
release is made.

Anticipated Release Data collected from the Rose Lake Plant Materials Center trial
indicates that Accession 9084126 has excellent growth characteristics for height, canopy
density, spread, fruit abundance, and re-growth after pruning. Further evaluation is
ongoing at the Rose Lake and National PMCs and in Wisconsin and is anticipated in
several MLRAs and plant hardiness zones in the Rose Lake PMC service area. A new
production block was established at the Rose Lake PMC in 2005 and a release is
expected.

Study No. MIPMC-T-0702-RI
Shrub Rooting Study

Background and Objective Stream bank restoration and bioengineering commonly use
cuttings from various shrub and tree species. This study will demonstrate the growth and
rooting ability of dormant woody plant materials. The objective of the study is to
photographically document the growth and root formation of the tested species when
grown under uniform conditions.
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Dormant cuttings of many woody plant species have been evaluated for their
effectiveness in soil bioengineering. A compiled list of those species and their rated
effectiveness is available (Burgdorf, D.W. et al. 2007. Plant Species with Rooting
Ability from Live Hardwood Materials for Use in Soil Bioengineering Techniques. Plant
Materials Technical Note — No. 1. USDA-NRCS.) However, a technical document with
good quality photographs of these materials showing root formation from dormant
cuttings is not available.

Materials and Methods NRCS Regional Plant Materials Specialists coordinated the
collection of dormant hardwood cuttings from the plant lists on Plant Materials Technical
Note — No. 1 with their respective Plant Materials Centers. Cuttings were sent to Rose
Lake PMC and grown under greenhouse conditions. Entries received for testing in 2006-
07 are listed in Table 3.

Table 3. Shrub rooting study entries. Rose Lake PMC. Winter 2006-07.

Scientific name

Common name

Alnus incana Speckled Alder
Amorpha fruitensa False Indigo
Baccharis salicifolia Seep Willow
Cephalanthus occidentalis Buttonbush

Cephalanthus occidentalis

‘Keystone’ Buttonbush

Cornus amomum

‘Indigo’ Silky Dogwood

Cornus sericea

Redosier Dogwood

Cornus sericea ssp. occidentalis

‘Mason’ Western Redosier

Dogwood
Cornus sericea ssp.sericea ‘Ruby’ Redosier Dogwood
Holodiscus dumosus Rock Spirea

Lonicera invoucrata

Bearberry Honeysuckle

Morus sp.

Mulberry

Philadelphis microphyllus Mock Orange
. - Colfax Germplasm Lewis
Philadelphus lewisii Mockorange

Physocarpus capitatus

Pacific Ninebark

Physocarpus monogynus

Mountain Ninebark

Physocarpus sp.

Ninebark

Populus balsamifera ssp.
trichocarpa

Black Cottonwood

Populus Canadensis

‘Imperial’ Carolina Poplar

Populus deltoids

Native Cottonwood

Populus deltoides ssp. monilifera

Plains Cottonwood

Populus deltoides ssp.wislizeni

Rio Grande Cottonwood

Populus deltoides X nigra

‘Spike’ Hybrid Poplar

Rubus spectabilis

Salmonberry

Salix alba

White Willow

Salix amygdaloides

Peachleaf Willow
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Salix cottetti ‘Bankers’ Dwarf Willow

Salix discolor Pussy Willow

Salix drummondiana ‘Curlew’ Drummond Willow
Salix eriocephala Missouri River Willow

Salix eriocephala ssp. ligulifolia ‘Placer’ Erect Willow

Salix exigua ‘Silvar’ Coyote Willow

Salix exigua Coyote Willow

Salix hindsiana Sandbar Willow

Salix hookeriana ‘Clatsop’ Hooker Willow
Salix humilis Prairie Willow

Salix interior ‘Greenbank’ Sandbar Willow
Salix interior Sandbar Willow

Salix lasiolepis ‘Rogue’ Arroyo Willow

Salix lasiolepis Arroyo Willow

Salix lemmonii ‘Palouse’ Lemmon’s Willow
Salix lucida Shining Willow

Salix matsudana X alba Austree Willow

Salix nigra Western Black Willow

Salix nigra Black Willow

Salix pentandra Laurel Willow

Salix prolixa ‘Rivar’ Mackenzie Willow
Salix purpurea ‘Streamco’ Purpleosier Willow
Salix purpurea Purpleosier Willow

Salix sericea Riverbend Germplasm Silky Willow
Salix sericea Silky Willow

Salix sessilifolia ‘Multnomah’ NW Sandbar Willow
Sambucus nigra ssp. canadensis Common Elderberry
Sambucus nigra ssp. cerulea Blue Elderberry

Sambucus nigra ssp. canadensis American Elderberry
Sambucus racemosa Red Elderberry

Spirea douglasii ‘Bashaw’ Douglas Spirea
Symphoricarpos albus Snowberry

Three cuttings of each entry were trimmed to 2-ft long and placed horizontally (fascines)
into growing media. Light (sun supplemented with artificial), temperature, and humidity
were maintained to optimize growing conditions. Soil was maintained at field capacity
and optimum nutrient level with overhead fertigation.

Another three cuttings of each entry were trimmed to 1-ft long and placed vertically into
potted growing media. Growing conditions were maintained as for fascines.

Days to new shoot emergence and days to 6-, 12-, and 18- inch shoot height were
recorded. Photographs were taken on or about day 70.
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Initial greenhouse study was conducted in winter and spring 2006-07. The study is being
repeated in 2007-08 for entries showing unexpected results and for entries not included in
the first year.

Results Vegetative and root growth photographs are taken at the end of the growing
period. The cuttings are removed from the planting media, washed, and photographed to
photographically document the growth and rooting characteristics. The photography
protocol was developed with the assistance of the MI Public Affairs Specialist. Results
will be published as a supplement to Plant Materials Technical Note — No. 1.

Acknowledgement The Rose Lake PMC gratefully acknowledges receipt of plant
specimens from PMCs in Alaska, California, Colorado, Florida, Idaho, Kansas,
Mississippi, New Mexico, New York, North Dakota, Oregon, Texas, Washington, and
West Virginia and the State University of New York at Syracuse which were used in the
greenhouse 2006-07 season. Additional plant specimens were provided in the 2007-08
greenhouse season.
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STABILIZATION AND RESTORATION OF DUNE AREAS

A diversity of landforms and plant and animal communities make up the Great Lakes
shoreline, including those of the dune system. The greatest dunes of the Great Lakes
occur along the east coast of Lake Michigan. This is principally due to the massive
amounts of sand and sediment that eroded into Lake Michigan as glaciers retreated
northward, and the prevailing westerly winds that gather energy traveling across this
uninterrupted expanse of water. Wind velocity and direction, water levels, direction of
water current, topography, and existing vegetation determine the rate of erosion and
deposition.

Problems Development and other human activities along these dune systems alter
protective dunes and wetlands, remove stabilizing vegetation, and generally reduce the
shoreline’s ability to combat strong winds and waves.

Needs The Great Lakes region needs commercially available plant varieties, the
technology to establish them, and information on dune systems. Released plant material
should:

> be native to the dune systems

» have good vigor and establish readily

> exhibit erosion control qualities

Testing of Prairie Sandreed (Calamovilfa longifolia) Potential Release (Accession
9086408) from Study No. 26A097F

Background Calamovilfa longifolia is a tall, coarse, perennial, sand-binding grass with
two distinct varieties: magna and longifolia. Literature indicates var. longifolia occurs in
many dry prairies on the interior plains of Canada and the United States whereas var.
magna characteristically occurs on active and semi-established dunes fringing Lake
Huron and Lake Michigan. Studies have shown var. magna is a dominant dune builder
on sites with slower sand deposition or windward blowout slopes, but has limited
representation on rapidly depositing surfaces.

Prairie sandreed is a C4 species that reproduces vegetatively by rhizomes and sexually by
seed. Calamovilfa longifolia expands into adjacent territory by producing short rhizomes
on the periphery of a clump. The species follows a conservative growth form of slow
radial spread. Such a growth form consolidates a local patch of resources and is resistant
to invasion by other plant species. A 1985 study suggested prairie sandreed does not
establish vegetatively in nature because the rhizomes are woody, do not bear any dormant
buds, and do not fragment by wave action.

In response to sand accretion, the tillers and rhizomes adopt an erect habit of growth,
emerge from sand, and produce tillers at the new sand surface. The growth form with a
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high density of stout tillers within a localized area of clumps is exceptionally adept in
trapping windblown sand.

Recurrent phenotypic selection breeding procedures were employed to develop a superior
release of Calamovilfa longifolia var. magna with improved seed production, drought
tolerance, and seedling vigor for the Great Lakes states using four accessions previously
selected for the desired characteristics.

Objective Develop release (Koch) and compare growth to parental lines and standards.

Release Development Koch Prairie sandreed (Calamovilfa longifolia var. magna)
Accession 9086408 was derived from the four most promising accessions from Rose
Lake PMC Project 261057F (Table 4). Koch was developed through three phenotypic
mass selection cycles as described below.

Table 4. Parents of potential Koch Prairie Sandreed (Calamovilfa longifolia var. magna).

Accession | Material Comparative Collection Location Year | Collector
Strengths
477007 | Seed Leafy foliage | Manistee Mason 1971 | Dorian
and later- National County, Carroll
maturing seed | Forest MI
heads Recreation
Area
9004939 | Vegetative | Excellent Ottawa County, Ml 1978 | Ellis
material vigor and Humphrey
abundant
foliage
9004944 | Vegetative | Abundant Huron county, Ml 1978 | Ellis
material uniform Humphrey
foliate and
good vigor
9004959 | Vegetative | Good vigor Porter County, IN 1978 | D.V. Wilson
material and abundant
foliage
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Cycle #1 of the phenotypic mass selection process began in 1989. A grid system was
used to select fifty healthy, greenhouse-grown plants of each accession (477007,
9004939, 9004944, and 9004959). These plants were established in a breeding block and
F1 seed was harvested in 1991. The plumpest 3,000 seeds were selected and planted
three seeds per cone-tainer in the greenhouse during late winter and early spring 1992.
Plants were thinned to one per cone-tainer. In mid-summer the seedlings were
transplanted to a field selection nursery. These plants represented the F1 progeny and
were assigned accession number 9055449,

In Cycle #2 the 100 best and most upright F1 plants in the field selection nursery were
selected and retransplanted into a polycross nursery in 1993. Three thousand F2 seeds
were collected from the polycross nursery. These 3,000 seeds were grown three per
container in 1,000 containers, thinned, and transplanted into a selection nursery.

In Cycle #3 one hundred F2 plants were selected and retransplanted into a polycross,
breeder nursery. Seed from this nursery was designated F3.

A foundation seed block was established with F3 plants grown from F3 seed. F4 seed
from this foundation seed block is the seed that will be released as the Koch germplasm
prairie sandreed, Accession 9086408.

Materials, Methods, and Experimental Design for Progeny Test Plugs were
established in the greenhouse in 2003 or earlier and planted in 2004 in two-row plots.
Design was a randomized complete block with four replicates (or fewer for limited-
inventory accessions).

Results No significant differences were observed among Koch and its progenitors when
vigor, disease, insect damage, lodging, and height were observed in early July and again
in late August when disease was observed (Table 5). Both 9055449 and Koch flowered

later than the one parental accession (477007). Leaf rust (Puccinia sp.) and anthracnose
(Colletotrichum graminicola) infected all plot entries by late August.

Compared to Pronghorn, Koch was flowered earlier.

Compared to Goshen, Koch was more vigorous, less diseased at the later date, taller, and
earlier flowering.

Conclusion and Recommendation Koch’s equal or superior performance when
compared to its progenitors and standards Pronghorn and Goshen support its release by
the Rose Lake Plant Materials Program. Koch Germplasm Prairie Sandreed was released
as a selected class ecotype by NRCS-USDA and the Michigan Association of
Conservation Districts on 5 Sept 2007. A ceremony to recognize the contribution of past
Plant Materials Program personnel including the late Philip Koch was held at the PMC.
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Table 5. Prairie sandreed growth at Rose Lake PMC, 2007.

Accession | E&rly Early Late E. Ins. Early | Height** | Flowering
—===22 | Vigor™®* | Disease' | Disease'* | Damage™? | Lodging? |  (ft) Stage’
Koch 10B 1.0 33BC 1 1 35A | carly
flowering

9055449
(F1 of Earl
Parental 1.0B 1.0 4.3AB 1 1 35A | o y
Crossing owering
Block)
477007

e o . . . . owerin
(© f4 1.0B 1.0 4.0AB 1 1 3.3AB Fl ing
Parents)
Pronghorn
Goshen
(Standard) 2.0A 1.0 4.8A 1 1 2.6B Boot
LSD.05) n.s. n.s.

Vigor, disease, insect damage, and lodging: 1=excellent vigor; no disease, insect damage, or
lodging; 9=poor vigor; severe disease, insect damage, or lodging.

“Evaluated 7 July 2007

*Evaluated 30 Aug 2007

*Means followed by same letter in same column are not different at LSD (.05
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Study No. MIPMC-P-0209CR
Evaluation of Dune Willow (Salix cordata)

Background Salix cordata propagates efficiently from dormant cuttings. It is found
growing on dry dune areas. The plant has potential conservation and landscaping uses on
dune areas. It has the potential to trap sand or sediment on dunes and stabilize dune areas
that are vulnerable to erosion.

One concern with using this species in dune restoration is that a flea beetle (Altica
subplicata) uses the plant as a food source. The flea beetle can nearly defoliate a dune
willow plant by September or October. Multiple years of exposure of dune willow to the
flea beetle causes significant plant loss, and subsequent loss of dunescape erosion
protection.

Description of Study A dune willow population will be established at the Rose Lake
Plant Materials Center and evaluated for three to five years for vigor, plant growth, and
incidence of disease or insects throughout the growing season.

Procedure A Sand Dune willow was collected at Warren Dunes by Michigan DNR
personnel in 2001. Plants were propagated by planting dormant cuttings in greenhouse
containers and transplanting the rooted cuttings in a field trial in 2002. A total of 58
plants were transplanted into the field trial.

Summary No new data are available from 2007 field studies.
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STABILIZE CROPPED AREAS OF CONCENTRATED WATER FLOW

Controlling sediment and nutrient runoff from cropland is a concern in the Rose Lake
PMC service area. Developing methods that control erosion, while keeping the most land
in production is a continuing effort.

Problems Grassed waterways are often utilized to address erosion and runoff in areas of
concentrated flow within cropped fields. In small watershed areas where the water flow
is less aggressive this practice is often dismissed in lieu of periodic filling and reshaping
of the eroded area. This allows more land to remain in production and eliminates any
hindrance the waterway may pose to farming operations. Erosion and runoff, however,
continue to be a problem.

Needs Vegetative barriers should:

not include potentially invasive or otherwise environmentally undesirable plants
exhibit excellent erosion control qualities

not impede normal farming operations

be easy to maintain

remove as little land from production as possible

YVYVYYVYYV

Study No. 26C126V
Vegetative Hedges for Controlling Erosion in Areas of Concentrated Flow

Background Pre-established strips of perennial grasses (vegetative barriers) transplanted
within the crop rows and designed to impede water flow may have application in erosion
control. The concept is that where runoff concentrates in rills or ephemeral gullies, grass
hedges will pond water upslope causing a large portion of the sediment load to settle and
fill the eroding areas. This will create small, benched terraces that diffuse and slow
runoff, thus limiting further erosion and increasing water absorption. This study was
initiated for miscanthus (Miscanthus sinensis) at Michigan State University Kellogg
Biological Station (KBS) near Battle Creek, Ml in collaboration with NRCS Field Office
Staff in 1993. In 1996 the study was expanded to include native warm-season grasses.
Additional field plantings, including miscanthus or eastern gamagrass (Tripsacum
dactyloides), were established in Michigan, Indiana, and Ohio in 2001-03.

Description of Study Vegetative barriers of miscanthus or eastern gamagrass were
evaluated for their effectiveness to control erosion in cropped fields.

Procedure Whole plants from miscanthus or eastern gamagrass stands on the MI PMC
were harvested and divided into sprigs. A line of sprigs was planted 5 to 10 inches deep,
spaced 3 inches apart, in rows 3 inches apart in soil-filled troughs of varying lengths.
Troughs were formed with rolled plastic material to contain root growth, and lined with
coconut fiber to maintain trough integrity during installation. Material was grown for
several months in the greenhouse prior to installation insuring good root development.
Troughs were lifted by the coconut fiber liner and placed into excavated strips of the crop
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field perpendicular to the path of concentrated flow, and within the row so as not to
interfere with farming operations.

Summary The miscanthus plantings established well and were healthy. There was no
evidence of miscanthus spreading from where it was planted, and no seeds were evident.
Soil sediment and crop residue deposits were evident on the upslope side of each barrier
at KBS, but heavy rains caused some breaks in the row. Survey stakes are present in the
barriers and sediment buildup measurements are planned.

The eastern gamagrass planting in Indiana showed good growth. Visual evaluation of the
gamagrass and miscanthus plots in Indiana showed no down slope erosion. The plots
will be maintained to evaluate sediment or residue entrapment and to further monitor the
development of rills or gullies.
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Study No. MIPMC-P-0208-CR
Intercenter Component of
Evaluation and Release of Miscanthus Grass (Miscanthus sinensis)

Background The Rose Lake PMC has been working for about 15 years with miscanthus
grass as a planting for vegetative barriers in concentrate flow areas. Miscanthus has
performed extremely well in the field, but concerns have been raised (e.g.
http://horticulture.coafes.umn.edu/miscanthus/) about the possibility of its
becoming an invasive species. The PMC has had field plantings for about ten years and
has not identified any spread of this specific collection by seed.

Procedure Plants from the Rose Lake PMC were divided, repotted in 2.5-in diameter
plastic cones, and sent to seven other PMCs in 2002. Cooperating PMCs were requested
to record plant growth data and collect seeds for viability testing.

Results Miscanthus growth and development were excellent at all reporting PMCs and
other cooperating locations. In all the years of intercenter testing, no viable seed was
reported from laboratory germination tests (Table 6). However, Missouri conducted a
greenhouse germination test that did show germination. Dr. Suleiman Bughrara at
Michigan State University reported very low pollen viability in preliminary testing done
by his laboratory on pollen produced from miscanthus plants grown at the PMC in 2007.
These results suggest the need for further work to determine if and where the plant will
develop viable seed.

Table 6. Miscanthus seed analysis as conducted by Michigan Department of Agriculture
Laboratory Division.

Growing Location Seed Production Year Laboratory Results

Big Flats, NY 2004 No TZ test due to absence
of seed. No fertile florets
detected.

Big Flats, NY 2005 0% germination. All florets
appeared to be sterile.

Elsberry, MO 2005 0% germination. No fertile
florets detected.

Big Flats, NY 2006 0% germination. Dead seed
present.
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CoVER CROPS

Cover crops are legumes, grasses, or other herbaceous plants established for seasonal
cover and other conservation purposes. Cover crops protect the soil from erosion during
vulnerable times, e.g., after harvest in the fall through establishment of crop in the spring.

Organic and sustainable farming systems are especially reliant on cover crops for soil
fertility and pest management. Legume cover crops capture nitrogen from the air. Cover
crops capture nitrogen and release it as the cover crop decays. Weeds are suppressed and
disease cycles are broken with appropriate timing. Cover crops may also provide
supplemental forage for grazing or harvesting.

Study No. MIPMC-T-0604-CP
Evaluation of Hairy Vetch (Vicia villosa) Populations for Winter Hardiness

Background and Objective USDA ARS, Beltsville, Maryland is evaluating vetch
(Vicia villosa) as a cover crop for increasing soil fertility and suppressing weeds in
organic systems. Five hairy vetch populations (K-12, B-35, AUEC, Groff’s selection,
and Nebraska common) with potential for organic farming systems have been identified.
Until winter hardiness has been documented, their use cannot be recommended.
Obijective of this study is to determine winter hardiness of five hairy vetch populations at
multiple locations in the northern regions of the US.

Approach NRCS Plant Materials Centers at Rose Lake, MI; Bismark, ND; Manhattan,
KS; Bridger, MT; Alderson, WV; Big Flats, NY; and Elsberry, MO were identified as
testing sites. Phosphorus and K were brought to a medium or high level according to soil
test recommendations. Hairy vetch entries were direct seeded in fall 2006 and again in
fall 2007 according to a three replicate, randomized complete block design provided by
ARS. Seed was inoculated with appropriate Rhizobium sp. for hairy vetch. Planting
dates were based on recommendations for cool season legumes in the respective regions.
Herbicides and hand rouging were used to control weeds.

Data Collection Number of hairy vetch seedlings in the late fall and again in spring
when plants begin active growth are being counted. Survival will be calculated as a
percent of the plants that survived the winter. Flowering dates will be recorded in spring
2008. Data from various PMCs is being compiled and analyzed at ARS.
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BIOENERGY

With the increased concern over dwindling reserves of known fossil fuels and possible
global climate change has come commensurate interest in plant biomass as an energy
source. Interest in bioenergy plants for their role in carbon sequestration is also
increasing.

The National Plant Materials Program Strategic Plan calls for increased alternative uses
and specialized uses of conservation plant releases to meet emerging needs (Objective
2.3, 2006-2011 Plan). Further, it suggests collaboration by the Plant Materials Program
with external agencies to develop bioenergy technology. The following meets Strategic
Plan objectives in both its research application and collaborative approach.

Study No. MIPMC-T-0709-CP
Tall Wheatgrass Biofeedstock Study for Potential Use in Biofuel (Liquid, Thermal,
And Thermochemical) Applications in NE, Mid-Atlantic, and Upper Midwestern
States

Background and Objective Efforts are increasing to develop grass biofeedstocks for
various biofuel applications. A tall wheatgrass cultivar from Hungary, *Szarvasi-1’
Energygrass [Thinopyrum ponticum (Podp.) Z.-W. Liu & R.-C. Wang], has been
suggested as a biofeedstock and alternative to switchgrass and other warm-season grasses
in the Northeast and other moist and cool environments. The objective of this study is to
field test the performance of ‘Szarvasi-1’ Energygrass as a biofuel stock at multiple
locations in the Northeast.

Materials and Methods Three commercially available plant releases of tall wheatgrass
from the US will be compared ‘Szarvasi-1’ which has been used as a bioenergy grass.
The grasses will be tested in replicated studies at two seeding rates at participating Plant
Materials Centers. One cultivar of reed canarygrass (Phalaris arundinacea) at one
seeding rate will be used as a standard.

Plots were established 12 Sept 2007 at the Rose Lake PMC with personnel and
equipment assistance from the Michigan State University Agronomy Farm.

Data Collection Stand density and longevity and plant response to environmental factors
including disease and insects will be observed throughout the life of the study. Above
ground biomass production and forage quality for biofuel production will be determined.

All data will be submitted to NY Plant Materials Specialist who will develop a final
report for inclusion in all participating PMC annual reports and for publication.
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PLANTS FOR WETLAND RESTORATION

Wetlands are transitional areas between terrestrial and fully aquatic ecosystems. They
include swamps, marshes, and bogs. Wetlands perform many important functions: They
improve water quality by trapping nutrients such as nitrogen and phosphorous, toxic
substances, and disease-causing microorganisms. They slow and intercept runoff, protect
shorelines and banks from erosion, and protect upland areas from floods. Wetlands also
provide valuable habitat for wildlife.

Problem Historically, humans have made large-scale efforts to drain wetlands for
development or to flood them for use as recreational lakes. Since the 1700s the US has
lost 50% of its wetlands. With this loss and degradation of wetlands comes:

o decreased water quality

e lost wildlife habitat

« increased flooding

e less groundwater recharge

o diminished recreational opportunities and aesthetics

Need In order for wetlands to be restored and for new wetlands to be created,
information related to plant species establishment and management is required and plant
material must be made available. The Rose Lake PMC has assembled and is testing
Canada bluejoint (Calamagrostis canadensis (Michx.) Beauv.) to address this need.

Study No. MIPMC-P-0603-WE
Evaluation and Release of Canada Bluejoint (Calamagrostis canadensis (Michx.)
Beauv.)

Background Canada bluejoint grows in dense tufts 1.5 — 5 ft tall, typically in meadows,
bogs, and wet thickets or as an understory plant in open, wet woods. Seed heads are open
and nodding during flowering, becoming somewhat contracted as the seed ripens. Each
flower has a small tuft of hair at the base. The foliage and stem are comparatively soft
and lax. This grass gets its name from the bluish-purple stem nodes and slender, bluish
leaves. Leaf blades have a rough surface. The roots have numerous creeping rhizomes.
The seed heads are purplish-green during flowering. Mature seed are smooth, yellow-
brown, ellipsoid, and about 1/16 inch long. Bluejoint is perennial and native to much of
the US except the Gulf Coast states. C. canadensis is a widely variable species.

Description A collection of Canada bluejoint was assembled from native stands. This
material will be evaluated and selected for potential release.

Materials and Methods Native Canada bluejoint from Indiana, Michigan, and
Wisconsin was assembled and accessioned. Plants were established from seed in the
greenhouse and transplanted into the field. Field plots were established in a wet area in
2006 in LaPorte County, Indiana and at the PMC in Michigan with accessions listed in
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Table 7. Field plots are being evaluated for survival, vigor, disease and insect damage,
height, lodging, seed production, and germination over the duration of the study plan.

Table 7. Canada bluejoint accessions established in 2006 in evaluation plots
in Michigan and Indiana.

Accession Origin Entry Location
9084188 Chippewa County, Michigan Ml
9084330 Pulaski County, Indiana IN, MI
9084331 White County, Indiana IN, MI
9084357 Polk County, Wisconsin IN, MI
9084529 Starke County, Indiana IN, MI
9086445 Roscommon County, Michigan MI
9086446 Roscommon County, Michigan IN, MI
9086529 Ontonagon County, Michigan IN, MI
9086623 Ontonagon County, Michigan IN, MI

2007 Results Plant growth data from the Rose Lake PMC plots is presented in Table 8.
In accessions where plants survived in only 2 or 3 replicates, missing values were
supplied by Statistix®8’s missing value function and analysis of variance was performed
with degrees of freedom adjusted. Significant differences were observed among
accessions in vigor, disease, and height.

Plant growth data from the Indiana plot is presented in Table 9. Statistix®8’s missing
value function was used to supply missing values for accessions where plants survived in
only 3 of 4 replicates. The accession where only 1 replicate survived was not included in
the analysis of variance. Of accessions included in the analysis of variance, significant
differences were observed in height. Vigor, disease, insect damage, and lodging
observations were not recorded.

32



Table 8. Canada bluejoint plant growth data, Rose Lake PMC site. 2007.
. 2 .34 . 34 Insect .34 | Height Growth
Accession n Vigor Disease Damage®* Lodging (ft?“ Stage
9084188 4 2.3AB 2.3AB 1A 1.0A 2.0AB vegetative
9084330 4 2.3AB 2.0AB 1A 1.3A 2.0AB vegetative
9084331 3 2.2AB 2.2AB 1A 0.9A 1.9AB vegetative
9084357 4 2.3AB 2.5AB 1A 1.3A 2.0AB vegetative
9084529 4 2.8A 2.8A 1A 1.3A 18B vegetative-
early
flowering
9086445 2 2.3AB 2.2AB 1A 0.9A 1.8AB late
vegetative-
early
flowering
9086446 4 15B 1.8B 1A 1.0A 2.4A flowering
9086623 4 2.3AB 2.5AB 1A 1.3A 16B vegetative
9086529 No plants survived. Not included in ANOVA.

'Evaluated on 16 July 2007.

“Number of replicates included in ANOVA.

*Vigor, disease, insect damage, and lodging: 1 = excellent vigor; no disease, insect damage, or
lodging; 9 = poor vigor; severe disease, insect damage, or lodging

*Means with the same letter within the same column do not differ significantly at LSD(g.05)

Table 9. Canada bluejoint plant growth data, LaPorte County, Indiana.

20071
Accession n’ Height Growth Stage
(ft)°

9084330 4 2.9A flowering

9084331 3 1.7BC vegetative

9086623 3 09 C vegetative

9084529 4 2.5AB late vegetati_ve-early
flowering

9084357 3 1.8BC vegetative

9086446 4 2.6AB flowering

9086529 Survived in only 1 of 4 reps. Not included in ANOVA.

Evaluated on 25 July 2007.

*Number of replicates included in ANOVA.

®Means with the same letter within the same column do not differ

significantly at LSDg s

Data will be collected from the Michigan and Indiana plots in 2008.
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RESTORATION OR RECLAMATION OF DISTURBED AREAS

Numerous human activities have the potential to dramatically alter the natural resources
in an area. Construction of roads, travel lanes or utility corridors, agricultural or mining
operations, and municipal or recreational development often results in a drastic
disturbance of the natural communities. Successful revegetation of these disturbed areas
requires plant materials and the technology to use them.

Problems With the heightened interest and promotion of native species, the availability
of regionally-sources and adapted ecotypes has not kept pace with demand. This is
especially true with native grass species for use in Conservation Reserve Program
plantings and restoration work. Some non-native species traditionally utilized for
conservation activities have come under scrutiny due to their aggressive nature. This has
generated an even greater need for native plant material and the corresponding research
to replace these conventional conservation species.

Needs The states served by the Rose Lake PMC need commercially available quantities
of regionally native, or adapted, non-aggressive plant species, and the technology to use
them. Selected species should have proven capabilities for one or more conservation
concerns.

Study No. MIPMC-P-0201-CR
Great Lakes Composite of Virginia Wildrye (Elymus virginicus)

Background Virginia wildrye is a native, cool-season perennial bunchgrass with erect
stems that reach to 4-ft high. Leaves are flat, up to 0.5-in wide, and rough on both sides
and the margins. Spikes are stiff and up to 5-in long. The lower portion of the spike is
often enclosed by the sheath. Lemmas have awns that reach 1.5 inches. Auricles are
claw-like and clasping. Virginia wildrye is found in moist woods, meadows, and prairies
throughout the United States east of the Rockies. It has good tolerance to flooding and
moderate tolerance to drought. There are approximately 96000 seeds/Ib.

Description of Study A collection of Virginia wildrye was assembled from native
stands in Michigan, Indiana, Ohio, and Wisconsin. Material is being evaluated and
composite selected for restoration or revegetation potential as conservation cover or
streambank protection in the Great Lakes and Midwest states.

Procedures Virginia wildrye was collected from native stands by field staff and partners
and accessioned. Plants from each of 19 accessions were started in the greenhouse and
transplanted into field plots. Field plots in Michigan were established in 2002 and in
Indiana and Ohio in 2003. Each plot was evaluated for survival, vigor, plant density,
height, lodging resistance, disease and insect damage, seed production, and germination.
A randomized complete block advanced field trial of “finalists” with three replications
was established at the PMC. Plants were established in cone-tainers and transplanted to
the field on 23 June 2005. Trial entries were:
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9084531
9084344
9084514
Omaha (standard)

Summary and Future Direction Data recorded in 2007 from the advanced trial
established at the PMC in 2005 is summarized in Table 10. Significant differences were
observed in vigor, lodging, and height.

The advanced trial will be continued in 2008. Forage production will be evaluated.
Selection decisions may be made at the end of the 2008 season.

Table 10. Virginia wildrye plant growth data, Rose Lake PMC advanced test site.
2007.

Accession | Vigor? | Disease? Dlar;igztez Lodging? H?f'ght GSr; vg;h
9084351 1.0 2.0 1.0 1.7 3.0 Flowering
Omaha 2.7 2.0 1.0 1.0 1.8 Flowering
9084344 1.3 2.0 1.0 1.0 2.8 Flowering
9084514 1.3 2.0 1.0 1.0 2.5 Flowering
LSDposy | 07 | ns. | ns. | 06 | 10 | n.s.

'Evaluated on 16 July 2007.

“Vigor, disease, insect damage, and lodging: 1 = excellent vigor; no disease, insect
damage, or lodging; 9 = poor vigor; severe disease, insect damage, or lodging
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Study No. MIPMC-P-0207-CR
Increase and Release of Riverbank Wildrye (Elymus riparius)

Background The Wisconsin State Plant Materials Committee (WIPMC) suggested the
need for native cool-season grasses for use in conservation activities, noting also the lack
or unavailability of native cool season grasses from commercial growers. The WIPMC
identified riverbank wildrye as a candidate for collection, study, and possible release as a
conservation plant. Riverbank wildrye is an erect plant with relatively short awns
compared to the awns of Canada wildrye.

Study Description A source collection was made by the WIPMC and was sent to Rose
Lake PMC for study and evaluation.

Procedure Seed from the source collection was evaluated in the greenhouse for
germination and early vigor during August of 2002. Germination was very high in
greenhouse plantings. The remainder of the seed was planted into a seed increase field at
the PMC in September of 2002. Plants grown in the greenhouse for the germination
evaluation were transplanted into the same seed increase field.

Growth resumed in spring of 2003 and seed was produced from most plants in the field
during that growing season. Seed from that field was harvested with a combine and
cleaned with a fanning mill at the PMC. Seed cleaning was relatively easy, compared to
Canada wildrye, because of the short awns on the riverbank wildrye seed.

Seed was provided to PM committee members in 2004 to plant in critical area treatments
to determine if riverbank wildrye can be used effectively as a conservation plant.

Results Observations in 2006 from the Wisconsin planting were “has potential” and
“good growth” even where precipitation was unfavorable and reed canary grass was
invading.

Study No. MIPMC-P-0204-CR
Great Lakes Composite of Bottlebrush Grass (Elymus hystrix)

Background Bottlebrush grass is a cool-season, perennial bunchgrass. It may be found
growing in moist to dry woods from Nova Scotia to Manitoba in Canada and south to
Arkansas and Georgia. Bottlebrush-shaped spikes may be up to 10-in long with 1-4
spikelets per node. Spikelets spread horizontally as they mature, often becoming nearly
perpendicular to the rachis. Leaf sheaths may be smooth or hairy. Leaf blades may be up
to ¥2-in wide with rough texture. Lemmas have rough, straight awns that reach 1%z -in
long. Plants grow to 4 ft.
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Description of Study A collection of bottlebrush grass was assembled from native
stands in Michigan, Indiana, Ohio and Wisconsin. Materials are being evaluated for
restoration or revegetation potential as conservation cover or streambank protection in the
Great Lakes and Midwest states. Seed from the breeder field will be made available to
growers as a selected or tested class release.

Procedures Collections were made from native stands by field staff and partners. Each
collection was accessioned and cleaned. Cone-tainerized plants from each accession
were established in the greenhouse and transplanted to field sites at the PMC and in
Indiana and Ohio in 2003. Plots were placed in a randomized complete block design with
3 replications and evaluated for survival, vigor, plant density, height, lodging resistance,
disease and insect damage, seed production, and germination.

Based on evaluations of plots established in 2003, these “Finalists” were identified and
placed in a randomized complete block field plot with 3 replicates at the Rose Lake PMC
in June 2005 after having been established in greenhouse cone-tainers:

9086418
9084535
9084191
9084533
9084360
9084186

Summary Data recorded in 2007 at the PMC is summarized in Table 11. Differences
among entries were not observed, except in height where accession 9084533 was
significantly shorter than 9084360. This height difference was consistent with 2006
observations when 9084533 was shorter than four other accessions including 9084360.
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Table 11. Bottlebrush grass plant growth data, Rose Lake PMC advanced test site. 2007."

Accession | Vigor? | Disease? | "€t , | L odging? | HEIN F:\(/)I\?viiﬁg Harvested
g Damage’ ang- 1 () Stage 9| Seedheads/Plot

9086418 2.7 2.0 1.0 1.0 2.2 Flowering 27
9084535 2.3 2.0 1.0 1.0 2.3 | Flowering 37
9084191 2.3 2.0 1.0 1.0 2.3 Flowering 36
9084533 2.7 2.0 1.0 1.0 1.8 | Flowering 29
9084360 2.0 2.0 1.0 1.0 2.5 Flowering 23
9084186 2.7 2.0 1.0 1.0 2.3 Flowering 23
Grand 24 | 20 1.0 10 | 23 29
Mean

LSDposy | ns. | ns. | ns. | ns. 0.6 n.s.

'Established 24 June 2005. Evaluated 16 July 2007.

“Vigor, disease, insect damage, and lodging: 1 = excellent vigor; no disease, insect
damage, or lodging; 9 = poor vigor; severe disease, insect damage, or lodging

Study No. MIPMC-P-0602-CR

Evaluation and Release of Poverty Oatgrass (Danthonia spicata (L.) Beauv. ex
Roemer & J.A. Schultes)

Background Poverty oatgrass is native to the Rose Lake PMC service area. This
perennial, bunch-type, cool-season grass is typically 1-2 feet tall (smaller and fewer
leaves on poor soil) with curly basal leaves that straighten in damp weather. Gray’s
Manual of Botany describes poverty oats as “A polymorphous and very plastic species

sadly in need of critical study.”

Poverty oats have two types of florets: (1) florets that cross-fertilize (chasmogamous)
located on the aerial panicle and containing more pollen grains and (2) the unopened,
self-fertilized florets (cleistogamous) that are located inside one or more of the leaf
sheaths throughout their development. This trait was observed at the PMC plots and
corroborated by a literature review.

Description A collection of poverty oatgrass was assembled from native stands in
Indiana and Michigan in 1998-2005. This material will be evaluated and selected.

Materials and Methods Native poverty oatgrass from the PMC service area was
assembled and accessioned. Plants were established from seed in the greenhouse and
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transplanted into the field. Field plots in LaPorte County, Indiana and at the Rose Lake
PMC were established with the accessions listed in Table 12. Field plots are being
evaluated for survival, vigor, disease and insect damage, height, lodging, seed
production, and germination over the duration of the study.

2007 Results Plant growth data from the Rose Lake PMC is presented in Table 13. Four
accessions did not survive in any of the replicates and two accessions only survived in
one replicate. These accessions were not included in the analysis of variance. Of the
remaining accessions significant differences were observed in height and number of
florets.

When Indiana plots were evaluated on 25 July 2007 surviving poverty oatgrass could be
identified in only about 20% of plots. Dry soil conditions at time of transplanting,
weather, and weed pressure were likely contributors to the stand failure. Surviving
accessions that could be identified and number of replicates are shown in Table 14.

Table 12. Poverty oatgrass accessions established in 2006 in evaluation plots
in Michigan and Indiana.

Accession Origin Entry Location
9084165 Gibson County, Indiana IN, MI
9084166 Pike County, Indiana IN, Ml
9084175 Wexford County, Michigan IN, MI
9084189 Chippewa County, Michigan IN, MI
9084311 Pike County, Indiana IN, Ml
9084314 Gibson County, Indiana IN, MI
9086433 Dubois County, Indiana IN, MI
9086434 Dubois County, Indiana IN, MI
9086620 Ontonagon County, Michigan Ml
9086507 Kalamazoo County, Michigan Ml
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Table 13. Poverty oatgrass plant growth data, Rose Lake PMC site. 2007.

Accession | Vigor*? | Disease™? Da{pnsa?gél’z Lodging? Hg,'gp t GSEZ;\QP Nglrg ?:trsf f
9084175 1.0 1.0 1.0 1.0 2.0 flowering 166
9084189 1.0 1.0 1.0 1.0 1.8 flowering 215
9084314 15 1.0 1.0 15 1.0 flowering 118
9086507 1.0 1.0 1.0 1.0 1.8 flowering 141
LSDooy | ns. | ns. | ns. | ns. | 05 | | 78
9084165 No plants survived. Not included in ANOVA.

9084166 No plants survived. Not included in ANOVA.
9084311 Plants survived in only 1 of 4 reps. Not included in ANOVA.
9086433 No plants survived. Not included in ANOVA.
9086434 No plants survived. Not included in ANOVA.
9086620 Plants survived in only 1 of 4 reps. Not included in ANOVA.

Evaluated on 16 July 2007.

*Vigor, disease, insect damage, and lodging: 1 = excellent vigor; no disease, insect damage, or
lodging; 9 = poor vigor; severe disease, insect damage, or lodging

*Evaluated 31 July — 1 Aug 2007

Table 14. Poverty oatgrass survival, LaPorte County, Indiana. 2007."

Accession Replicates with at Least One Surviving Plant
9084175 1
9084311 1
9084314 1
9086433 3

Evaluated on 25 July 2007.

Observations at both plot sites are planned for 2008 with continued data collection
planned for the Michigan plots.
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IMPROVED WARM-SEASON FORAGE GRASS

Warm and cool-season grasses have contrasting patterns of yield distribution. Warm
season grasses produce more than 60% of their yield in mid-summer, while cool-season
grasses have their greatest production in spring and fall. Cool and warm-season grasses
can best be used in grazing systems that utilize separate pastures for each grass type.
Including warm-season grasses in a grazing system permits resting cool-season grasses in
mid-summer which improves their vigor and enhances forage production in the late
summer and early fall. Cool-season grasses can be grazed in spring and fall and warm-
season grasses during mid-summer.

Problems Currently, there are no commercial native warm season forage grass varieties
originating from the area covered by the Rose Lake PMC. Concerns are growing over
the loss of native germplasm.

Needs Native warm-season grasses are needed that:
originate from the Great Lakes/Midwest States
have good forage yields

have good palatability and nutrition for livestock
persist under grazing

establish rapidly

have good seed production

VVVVYVYY
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Study No. MIPMC-T-0303-PA
Eastern Gamagrass (Tripsacum dactyloides) for Forage Production

Background Eastern gamagrass is a native warm-season perennial that can be found
throughout the eastern half of the US. It is a highly productive grass that is best adapted
to wet habitats. Remnant colonies are commonly found in flood plains along stream
banks. Eastern gamagrass is in the same taxonomic family (Poaceae) as field corn (Zea
mays) and is characterized by numerous short, well-developed rhizomes. Individual
grass clumps can reach a diameter of 4 ft with seed heads growing on culms 3- to 9-ft
tall.

Eastern gamagrass produces the majority of its growth from late spring through late
September. It begins growing earlier in the spring than do other native grasses such as
big bluestem (Andropogon gerardii) and switchgrass (Panicum virgatum). The
distribution of eastern gamagrass yield throughout the summer makes this grass an
excellent source of forage during the period of the year when cool-season grasses are
relatively dormant.

Several eastern gamagrass varieties are well adapted to the central and southern United
States. The Big Flats Plant Materials Center, near Corning, NY, is evaluating several
eastern gamagrass accessions to determine adaptability in the northern regions of the
United States. Little research has been done in Michigan to demonstrate adaptability of
any eastern gamagrass releases or experimental accessions in the Great Lakes area.

Forage Production Study Procedures A forage production study was initiated by
planting stratified Pete eastern gamagrass seed on 17 June 2003 in plots having row
spacing of 15 inches or 30 inches between rows. Plots with 15-in row spacing were
planted with a seeding rate of 2 seeds/row ft. Plots with 30-in row spacing were planted
with a seeding rate of 4 seeds/row ft. Seeds were planted 1 inch deep. Each plot was
divided in 2004 by superimposing two cutting heights (simulated grazing). The study
was conducted in a randomized complete block experimental design with four replicates
per treatment. The site was irrigated to insure good survival after planting. All plots were
fertilized and herbicides were applied as needed. Data is being taken from the center of
each plot throughout the course of the study.
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Forage Study Results and Discussion Significant differences were not observed in
forage yield in 2007 (Table 15) nor were they observed in 2006. Whether or not to
continue in 2008 with yield data collection depends upon which of the following
explanations are adopted for why significant yield differences were not observed:

e there were no differences in plant responses to treatments,

e different plant responses to treatments may only be observed in higher
yield environments,

o forage sampling technique is inadequate for detecting yield differences, or

o differences in plant responses to treatments can only be observed later in
the life of the stand.

Table 15. Effect of row width and cutting height on gamagrass forage yield and
quality. Rose Lake PMC. 2007".

Yield (Ibs/plot)
Wide, high 4687
Wide, low 6311
Narrow, high 5201
Narrow, low 7312
Mean 5878
LSD (9.05) Within column n.s.

'Harvested 7 Jun and 18 Jul 2007

Relative Maturity of Eastern Gamagrass (Tripsacum dactyloides) Accessions —
Modification of Study No. MIPMC-T-0302-PA

Accession Study Procedures In June 2003 seedlings of Highlander and Pete eastern
gamagrass were received from the Jamie L. Whitten PMC at Coffeeville, MS and
accessions 9086456 (NY Diploid) and Meadowcrest were received from the Big Flats
PMC at Corning, NY. Seedlings were transplanted into a field study site at Rose Lake
PMC. Each plot contained three rows of five plants. Plants were spaced 36 inches apart
within the row and rows were spaced 30 inches apart. The study was conducted in a
randomized complete block with three replicates per accession, although one replication
was subsequently abandoned due to competition from surrounding vegetation. The site
was irrigated to insure good survival after transplanting. All plots were fertilized and
herbicides were applied as needed. Yield (2004-2006) and quality (2006) data were
taken from the center row of each plot throughout the course of the study.
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Yield and Quality Results Three years of yield data from this trial did not show yield
differences among accessions that were consistent over the years and one year of quality
data did not show differences among accessions. This lack of differentiation was perhaps
due to the loss of one replicate as mentioned above and the compromised power of
statistical tests based on just two remaining replicates. Rose Lake researchers therefore
decided for the use this plot to comparing relative maturity of the four accessions in the
2007 season.

Maturity Results Accessions were cut when they reached a predetermined early
flowering growth stage. Second cuttings were taken on accessions that achieved that
same flowering stage a second time during the season. Growing degree day
accumulations were calculated from daily low and high temperatures using 50° F
minimum and 86°F maximum starting May 1. Relative maturities from earliest to latest
were Pete, NY Diploid, Highlander, and Meadowcrest as shown in Table 16 below.

Table 16. Growing Degree Day (calendar day)
accumulations to reach early flowering at Rose Lake PMC.

2007.
First Cutting Second Cutting
Pete 501 (44) 1106 (60)
NY Diploid 613 (49) 1185 (66)
Did not reach
Highlander 776 (59) second early

flowering stage
Did not reach

Meadowcrest 880 (66) second early

flowering stage

Application Summary Graziers typically need to provide quality pasture for animals
throughout the grazing season. This may be accomplished using warm and cool-season
forages with differing relative maturities and growth characteristics. Relative maturity
information as provided above may be useful in such a pasture establishment and
management decision-making context.
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Study No. 261101G
Big Bluestem (Andropogon gerardii) for Forage Use

Background Big bluestem is a native, perennial, warm-season grass reaching heights of
8 feet at maturity. It has long white hairs on the upper leaf surface near the base of the
blade. Lower leaf sheaths and blades are sometimes hairy. Big bluestem is bluish in
color during most of the summer, often becoming reddish purple when mature.
Seedheads consist of two or three racemes that arise from a common joint on the stem
and resemble a turkey’s foot. Prior to European settlement it was a major constituent of
the tall grass prairies and savannas across the Great Plains, Midwest, and northeastern
United States.

Warm-season forage grasses such as big bluestem are being integrated into grazing
systems to increase beef production during the summer months when cool-season forage
production declines. Unlike cool-season grasses that have their greatest growth during
cooler temperatures, warm-season grass production peaks at higher temperatures.
Utilizing these contrasting patterns of yield distribution helps to ensure adequate feed
throughout the summer months and enhance cool-season forage production in the late
summer and fall.

Varieties of big bluestem vary in origin and maturity and should be selected for
adaptability. Varieties adapted to southern regions are later maturing, taller, and more
productive; however, they may not produce mature seed. There is also the potential for
winter injury to occur under defoliation stress if grown and harvested by grazing or
haying in northern regions. Varieties adapted to the north that are grown in the south
mature earlier, are shorter, have lowered forage production, and are more susceptible to
leaf and stem diseases.

Description of Study From assembled regional material select and release a big
bluestem cultivar with improved forage characteristics. Other potential uses for this
release will include wildlife habitat, erosion control, native habitat restoration, and
biomass production.

Procedure More than 100 vegetative collections were assembled from Michigan,
Indiana, Wisconsin, and Ohio in 1992. Each accession was started in the greenhouse,
grouped into region of origin (northern, central, or southern), then transplanted to an
initial evaluation site with 4 replicates. Data was collected on this material through the
1990s. Ten accessions were selected for advanced testing from each region based on
vigor, foliage, biomass production, height, tillering, lodging, disease, and insect
resistance. In 1998 advanced test sites were established in Wisconsin, Michigan, and
Indiana for northern, central, and southern accessions, respectively. Each study site was
established as a RCB design with 3 replicates. Two regionally-adapted, commercially-
available varieties were also included at each test site for comparison. Data collected
included survival count, vigor, foliage rating, heading date, height, lodging resistance,
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and forage yield. A forage analysis for nitrogen, protein, phosphorus, and acid detergent
fiber (ADF) was also completed.

Summary and Plans — Michigan Plots Five of 10 accessions from the Michigan
advanced testing study (Table 17) were selected for further evaluation and establishment
of seed increase plots based on plant growth and forage quality characteristics. All five
showed better forage production characteristics than the standards Bonella and Champ.
In summer 2007 vegetative material from each of the five accessions was separated,
potted, and grown in the greenhouse in anticipation of additional testing and/or crossing
in 2008.

Table 17. Big bluestem accessions
selected from advanced testing and
growing in isolation plots around Rose
Lake Wildlife Area.
Accession | Origin
9070139 | Porter County, Indiana
9070149 | Jasper County, Indiana
9070162 | Porter County, Indiana
9070163 | Jasper County, Indiana
9070197 Wgsh_tenaw County,
Michigan
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FOREST IMPROVEMENT AND WINDBREAK TECHNOLOGY

Forestland accounts for up to 30 percent of the agricultural land in Michigan.
Considerable emphasis has been placed on establishing, maintaining, and improving
forestland in Michigan. Several NRCS conservation programs encourage these practices.

In addition to forestland, trees and shrubs are used in windbreaks, riparian areas, filter
strips, and wildlife corridors. Windbreak planting is practiced on almost all soil types
within the PMC service area.

Problems

e Tree and shrub transplanting can be expensive and labor intensive.

e Direct seeding of tree and shrub species is not well understood in the PMC service
area.

e Soil type influences tree or shrub species selection for windbreaks and other
woody species plantings. Species establishment in muck soils is not as well
understood as establishment in upland soils.

Study No. MIPMC-T-0404-BU
Windbreaks in Muck Soils

Background Huron County in North Central Ohio has a significant area of muck soil.
Called Celeryville Marsh, this area is known for its vegetable production. However,
wind erosion threatens the soils and their productivity. In the past farmers removed
nearly all the trees to expand their fields because the trees exhibited undesirable
characteristics. Now windbreaks are needed to protect this valuable soil. Renewed
interest in establishing windbreaks has created a demand for information on which
species will perform best and be accepted by farmers. Desirable characteristics include
rapid growth, sufficient height for wind erosion protection, longevity, little breakage, low
maintenance, and limited spread.

Description of Study Plant species were selected and evaluated for establishment and
survival in windbreaks on muck soils. A series of “tall” species and a series of “short”
species were planted in replicated plots to determine the effectiveness of these species as
windbreak components.

Materials and Methods Twelve tree or shrub species were evaluated for effectiveness
as windbreaks. “Tall” plants included arborvitae, hybrid crabapple, bald cypress, pin
oak, and austree willow. “Short” plants included privet, silky willow, silky dogwood,
highbush cranberry, Sargent’s crabapple, black chokeberry, and lilac.

The Rose Lake Plant Materials Center provided ‘Affinity’ arborvitae, Riverbend
Germplasm silky willow, “Magenta’ hybrid crabapple, ‘Indigo’ silky dogwood, and
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Leelanau Germplasm highbush cranberry. Ohio DNR and OARDC provided the other
species needed for the study.

OARDC planted the species in randomized, replicated field plots during spring 2004.
The species will be evaluated annually for growth characteristics and general windbreak
effectiveness.

Results Data were not reported in 2007.

Study No. MIPMC-T-0301-WO
Direct Seeding Tree and Shrub Establishment

Background Direct seeding of hardwoods offers an alternative to the high cost of
establishing new or re-stocking existing stands of hardwood species in Michigan. Direct
seeding of hardwoods is successful in Indiana, Ohio, Wisconsin, Illinois, and Missouri.
The practice is generally recognized as an effective alternative to planting hardwood tree
seedlings. Direct seeding of hardwoods is currently a cost-shared component in of
USDA conservation programs in some states. There is little current research or written
information specific to Michigan for establishing or enhancing hardwood stands by direct
seeding.

Description of Study A selection of hardwood tree and shrub species was planted by
direct seeding in 2003. A second study was established in 2003 and 2004. Plots are
being evaluated for emergence, survival, and plant growth characteristics for up to five
years.

Procedure Seeds of seven heavy mast and seven light mast hardwood tree and shrub
species were planted in field studies at the Rose Lake Plant Materials Center. (Species
are listed in Table 18.) Planting dates were May 2003 and November 2003 in the first
study. Planting density was approximately 4500 seeds/acre for each species. Soil in the
test area is Boyer sandy loam or loamy sand. Each species was:

1) broadcast on tilled soil, followed by dragging and cultipacking;

2) drilled in rows (rows 1.5 ft apart, seeds 8-in spacing within rows) in tilled soil,
followed by cultipacking; and

3) drilled in rows (rows 1.5 ft apart, seeds 8-in spacing within rows) in non-tilled
soil, followed by cultipacking

Separate heavy mast and light mast studies were established each with three replicates in
a randomized complete block design. Non-tilled plots were sprayed with glyphosate
herbicide to control all emerged vegetation before seeds were planted. A rodent control
product was placed in several locations across the trial. No fertilizer or irrigation was
applied. Stands were evaluated in 2003, 2004, and 2005. Plants were counted in rows in
the drilled plots and by a transect method in the broadcast plots.
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A second study was established with plantings in fall 2003 and spring 2004 and with
seeds drilled into tilled and non-tilled soil. Each treatment combination was planted in
rows 1.5 ft apart with 8-in seed spacing within rows (43560 seeds per acre). There were
three replicates in a randomized complete block design.  Species were pignut hickory
(Carya glabra), shellbark hickory (Carya laciniosa), bitternut hickory (Carya
cordiformis), common winterberry (llex verticillata), and sugar maple (Acer saccharum).

Results Data collected in 2005 and reported in the 2005 RLPMC Technical Report
suggest that fall plantings and heavier, larger mast seeds fare better than spring plantings
and lighter, smaller mast seeds. Data were not collected in 2006 and 2007. However,
data collection will resume in 2008 following which collection a final report will be
written.

Results of the second study corroborated findings of the first study: Fall-plantings and
heavier, larger mast seeds fare better than spring-plantings and lighter, smaller mast
seeds.

Discussion Droughty soil and growing season conditions (summer of 2003) may have
reduced the emergence of seedlings, especially for light-seeded species which were
planted at a shallow, but appropriate depth. Fall planting dates give seeds the advantage
of the earliest possible start to the growing season and an opportunity to extend roots
deeper into the soil before summer heat and drought begin.

Drilled seed has the advantage of relatively accurate and consistent seed depth.

Broadcast seeding produces a more natural plantation but a random seed depth; some will
be deeper than ideal depth and some will be on the soil surface and subject to drying and
consumption by seed-eating mammals and birds.

The trend in forest regeneration is toward increasing rates of trees planted per acre. A
comparison of normal tree seedling planting practice shows that direct seeding can result
in a higher number of seedlings per acre compared to seedling planting. A common
seedling tree planting rate is 436/acre (10-ft X 10-ft spacing). Acceptable survival for
many purposes is 80% or about 350 seedlings/acre. Several direct seeded species and
techniques equaled or exceeded the typical seedling tree planting rates and survival
expectations.

Although an economic analysis was not included in this study, it would appear that direct
seeding could be accomplished at lower costs/acre than with seeding tree planting.
Because direct seeding can result in higher numbers of seedlings per acre the cost per
established seedling may be much lower with direct seeding than with seedling tree
planting.
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Table 18. Species planted in first direct seeding tree and shrub study in 2003.

Common Name Scientific Name
Heavy Mast Species
Northern Red Oak Quercus rubra
White Oak Quercus alba
Scarlet Oak Quercus coccinea
Bur Oak Quercus macrocarpa
Black Walnut Juglans nigra
Black Cherry Prunus serotina
Shagbark Hickory Carya ovata
Light Mast Species
Arrowwood / Highbush Cranberry* Viburnum dentatum / Viburnum trilobum
Staghorn Sumac Rhus typhina
Green Ash Fraxinus pennsylvanica
White Ash Fraxinus Americana
Red Maple Acer rubrum
Silver Maple Acer saccharinum
White Birch Betula papyrifera

* Arrowwood was used in the spring 2003 planting and highbush cranberry was used in the fall 2003
planting.

Study No. MIPMC-T-0402-WO
Direct Seeding of Northern Red Oak (Quercus rubra)

Background Beech bark disease causes significant defect and mortality in American
beech (Fagus grandifolia). The disease results when bark, attacked and altered by the
beech scale (Cryptococcus fagisuga) is invaded and killed by fungi, primarily Nectria
coccinea var. faginata, and sometimes N. galligena.

Beech bark disease is becoming a serious pest in the Eastern Upper Peninsula (UP) and in
the West Central Lower Peninsula of Michigan, threatening to destroy the beech
component of these forests and spread throughout Michigan. Though not a prized wood
for timber, American beech is an important heavy mast crop for wildlife. In some areas
of Michigan, particularly the Eastern UP, it is the only heavy mast crop available to bear,
turkey, deer, and grouse. Much interest has been generated in replacing beech as it dies
off with red oak, since it is the hardiest and most northerly growing of the black oak
group. There has been some discussion of whether direct seeding might be a reasonable
alternative to transplanting.

Materials and Methods Side-by-side comparisons of direct-seeded and transplanted
Northern red oak (Quercus rubra) were established in the Eastern UP in 2004. Site
selection was based on proximity of broken canopy and open sunlight so oak seedling
performance could be evaluated in both environments. Acorns and seedlings were
supplied by the Rose Lake PMC to cooperators representing nine sites in the Upper
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Peninsula. Suggested field design was a row of 100 red oak acorns to be planted next to
a row of 25 red oak seedlings with three rows of each treatment per test site. Broken
canopy and open sunlight sites were to be paired and in close proximity. Acorns were to
be planted 1.5-in deep (2 times the diameter of the acorn) approximately 1 ft apart within
a row with rows spaced 5 ft apart. Seedlings were to be spaced 4 ft apart within a row
with rows spaced 5 ft apart.

Planting date was in spring 2004. Data were collected in 2004, 2005, 2006, and 2007 on
oak survival and average plant height. Data were also to be collected on other species
that establish in the test site, including species name, density, and height.

Results and Discussion Survival and height data are presented in Table 19. Survival
and height generally appeared greater in transplants than direct-seeded plants.
Differences in response to broken canopy vs. open sunlight were inconsistent. Little or
no increase in plant height was observed from 2004 to 2006, perhaps due to extremely
dry summers.

Design differences among the eight locations rendered them not amenable to an across-
all-sites statistical analysis.
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Table 19. Performance of direct seeded and transplanted northern red oak in Michigan’s Upper Peninsula.

. Site . 0 . .
Location Description Treatment Survival (%) Height (inches)
Broken Direct 2004 | 2005 | 2006 2007 2004 | 2005 | 2006 2007
Luce canopy Seeding 91 91 77 62 4 4 5 7
County openhlng,
site 1 northern
(sitel) | gweod Transplant| 100 | 100 | 92 100 86 | 93 | 103 14
stand
Luce Edge open Dlre_ct 40 40 36 37 4 4 5 7
County meadow, Seeding
(site 2) eastside  Transplant | 90 86 76 76 7.2 8 7 10
Luce Edge open Direct
County meadow, Seedin 20 25 21 21 3 3 55 10
(site 3) west side g
Luce ~ Edgeopen - Direct | o | o | 55 63 4 | 4 | 6 9
County mleadow, Seeding
ite 4 ower
(site 4) clevation  Transplant | 100 | 95 | 95 89 76 |85 | 118 18
Broken Direct
Luce canopy Seeding 71 | 82 | 32 46 3 3 3 3
County opening,
(site 5) aspen clear Transplant | 67 67 22 56 65 | 75 | 55 7
cut
Luce Direct
County Open Seeding 60 40 23 18 4 4 4.3 5
- meadow
(site 6) Transplant | 83 83 77 70 72 | 82 | 6.6 9
Luce ?arr?:)(en Direct
County Py . 37 | 38 | 42 14 4 | 4 | 4 6
(site 7) opening, Seeding
aspen
Mackinac . No data No data
County orlgvp;a:tsit: ée Slgéijei%t 71 31 9 available | 3.7 4 3 available
(Northen 2" " - g in 2007 in 2007
Timberland forest No data No data
Ventures v ' Transplant | 95 77 16 | available | 8.6 9 9.3 | available
. y loam . .
Inc., site) in 2007 in 2007
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NATIVE PLANT SPECIES TO ENHANCE WILDLIFE HABITAT

With controversy surrounding non-native species, particularly in undomesticated settings,
interest in native ecotypes has risen sharply. Some non-native species historically used
in wildlife plantings have been labeled aggressive or invasive or less beneficial to
wildlife than many native species.

Problem Availability of Great-Lakes area native plant species for wildlife use is limited.

Needs Native species are needed for wildlife food plots, shelter, nesting, and brood
rearing cover that:

originate from the Great Lakes/Midwest States

have good survival, vigor, and seed and foliage production

have documented wildlife benefit

meet the criteria for non-invasive plants

YV VY

Study No. 261080J
Tick-trefoil (Desmodium spp.) for Wildlife Food Plots

Background In the United States there are 30 species of Desmodium. All are native,
perennial legumes with trifoliate (or rarely 1 to 5 foliate) leaves, purple flowers, and flat,
deeply lobed or jointed pods. The joints of the pods easily separate and attach to clothing
or animals by means of small hooked hairs, hence the common names tickclover, tick
trefoil, and beggar’s lice. These species are well distributed throughout most of the
eastern and central states with several also in the southwest. Most inhabit dry, sandy,
open woods or slightly shaded areas. Seeds of Desmodium have been found in the
stomachs of masked bobwhite, lesser scaup duck, eastern ruffed grouse, slate-colored
junco, ring-necked pheasant, willow ptarmigan, Gambel quail, Mearns quail, red-eyed
towhee, Virginia opossum, and Bangs flying squirrel. Their seeds are also said to be
eaten by the greater prairie chicken and sharp-tailed grouse in Minnesota and eastern
turkey in Missouri.

Description of Study This study plans calls for assembly and evaluation of Desmodium
spp. and selection of a superior accession for use in establishment of wildlife food plots.
The development of harvesting, cleaning, and seeding procedures for seed and plant
increase will be included.

Procedure In 1988, seed from 49 accessions of various Desmodium species was field
collected from eight states and 16 MLRAs, and assembled at the Rose Lake Plant
Materials Center. Each accession was grown in the greenhouse for preliminary
observation the following year. In 1990, forty accessions were transplanted into field
plots arranged in a randomized, complete block for an initial 2-year evaluation period.
Five accessions were selected for advanced testing based on survival, vigor, foliage,
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flower and seed production, and maturity date. The advanced trial was completed in

1992.

Releases Three accessions were selected for increase and potential release (Table 20).
Two accession were issued as tested releases for the Great Lakes and upper Midwest
regions and named after their county of origin. Generation 1 plants will be maintained at
the Rose Lake Plant Materials Center. Foundation seed increase seed plots were
established for each potential release in 2003 with additional plants added to those fields

in 2004 and 2005.

Table 20. Desmodium species released or selected for potential release.

Accession Release Name Scientific Name Sta’ge_of Maturity Period Release Date
No Origin

Marion Germplasm . . .
9005087 Dillenius’ tick-trefoil Desmodium glabellum IL Mid-season pending
9055415 A.'Cf”?a C’;e_rmplasm_ Desmodium glabellum Ml Early-season 2006

Dillenius’ tick-trefoil

Grant Germplasm

9055428 Panicledleaf tick- Desmodium paniculatum wi Mid-season 2006

trefoil
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APPENDIX A
RELEASED MATERIAL

*Affinity’ (Thuja occidentalis L.) Northern White Cedar

Released: 1993 (FY1993)

Accession Number: 9005060 (Pl Number: 477011)

Release Type: cultivar

Plant Origin: native

Collection Location: Pulaski Co., IN

Plant Type: tree

Plant Duration: perennial

Propagation: seed

Uses: field and farmstead windbreaks, screen or border planting in urban situations, and winter browse

Alcona Germplasm (Desmodium glabellum (Michx.) DC.) Dillenius’ Tick-Trefoil
Released: 2006 (FY2006)

Accession Number: 9055415

Release Type: tested germplasm

Plant Origin: native

Collection Location: Alcona County, Ml

Plant Type: legume

Plant Duration: perennial

Propagation: seed

Uses: wildlife food plots as an alternative to introduced plant species

Grant Germplasm (Desmodium paniculatum (L.) DC.) Panicledleaf Tick-Trefoil
Released: 2006 (FY2006)

Accession Number: 9055428

Release Type: tested germplasm

Plant Origin: native

Collection Location: Grant County, WI

Plant Type: legume

Plant Duration: perennial

Propagation: seed

Uses: wildlife food plots as an alternative to introduced plant species

Icy Blue Germplasm (Elymus canadensis L.) Canada Wildrye
Released: 2004 (FY2004)

Accession Number: 9084347 (Pl Number 641962)

Release Type: tested germplasm

Plant Origin: native

Collection Location: LaPorte County, IN

Plant Type: cool-season grass

Plant Duration: perennial

Propagation: seed

Uses: restoration, wildlife cover, and erosion control
Registration Document: Durling, J.C., J.W. Leif, and D.W. Burgdorf. 2006. Registration of Icy Blue
Canada Wildrye Germplasm. Crop Sci. 46:2330-2331.
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‘Imperial’ (Populus canadensis Moench var. eugenei (Simon-Louis) Schelle) Carolina Poplar
Released: 1979 (FY1979)

Accession Number: Mich-88 (P Number: 432347)

Release Type: cultivar

Plant Origin: introduced

Collection Location: Rice Co., MN

Plant Type: tree

Plant Duration: perennial

Propagation: vegetative

Uses: windbreaks (especially around orchards) and pulpwood

‘Indigo’ (Cornus amomum P. Mill.) Silky Dogwood
Released: 1982 (FY1982)

Accession Number: 9031863 (Pl Number 468117)
Release Type: cultivar

Plant Origin: native

Collection Location: Clinton Co., Ml

Plant Type: shrub

Plant Duration: perennial

Propagation: seed or vegetative

Uses: single row windbreak under center pivot irrigation, field and farmstead windbreak, soil
bioengineering, and wildlife food

Koch Germplasm [Calamovilfa longifolia (Hook.) Scribn. var. magna Scribn. & Merr.] Prairie Sandreed
Released: 2007 (FY2007)

Accession Number: 9086408

Release Type: selected

Plant Origin: native

Collection Location: costal zones along Lakes Michigan and Huron

Plant Type: warm-season grass

Plant Duration: perennial

Propagation: seed or vegetative

Uses: wind erosion control, dune stabilization, and water quality improvement

‘Lancer’ (Lathyrus latifolius L.) Perennial Pea

Released: 1984 (FY1984)

Accession Number: 477009 (Pl Number 477009)

Release Type: cultivar

Plant Origin: naturalized

Collection Location: Ml

Plant Type: legume

Plant Duration: perennial

Propagation: seed

Uses: erosion control plant, wildlife cover plant, land reclamation, brush management, roadside seeding
mixtures, critical area planting where objective includes beautification
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Leelanau Germplasm (Viburnum opulus L. var. americanum Ait.) Highbush Cranberry
Released: 1999 (FY1999)

Accession Number: 9031863

Release Type: selected

Plant Origin: native

Collection Location: Leelanau Co., Ml

Plant Type: shrub

Plant Duration: perennial

Propagation: vegetative

Uses: windbreaks (especially on wet or organic soils) and wildlife habitat

‘Magenta’ (Malus sp.) Hybrid Crabapple

Released: 1990 (FY1990)

Accession Number: 9005032

Release Type: cultivar

Plant Origin: introduced

Collection Location: Clinton Co., Ml

Plant Type: tree

Plant Duration: perennial

Propagation: seed

Uses: small tree for single row windbreaks & beautification

Prairie View Indiana Germplasm (Andropogon gerardii Vitman) Big Bluestem

Released: 2005 (FY2005)

Accession number: 9086588

Release Type: Selected

Plant Origin: Native

Collection Location: Indiana

Plant Type: warm-season grass

Plant Duration: perennial

Propagation: seed

Uses: wildlife food/cover, erosion control, increased species diversity, and native environment restoration

Prairie View Indiana Germplasm (Schizachyrium scoparium (Michx.)) Little Bluestem

Released: 2005 (FY2005)

Accession number: 9086577

Release Type: Selected

Plant Origin: Native

Collection Location: Indiana

Plant Type: warm-season grass

Plant Duration: perennial

Propagation: seed

Uses: wildlife food/cover, erosion control, increased species diversity, and native environment restoration
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Prairie View Indiana Germplasm (Sorghastrum nutans (L.) Nash) Indiangrass

Released: 2005 (FY2005)

Accession humber: 9086566

Release Type: Selected

Plant Origin: Native

Collection Location: Indiana

Plant Type: warm-season grass

Plant Duration: perennial

Propagation: seed

Uses: wildlife food/cover, erosion control, increased species diversity, and native environment restoration

Riverbend Germplasm (Salix sericea Marsh.) Silky Willow
Released: 2003 (FY2003)

Accession Number: 9069052

Release Type: tested

Plant Origin: native

Collection Location: Daviess County, IN

Plant Type: shrub

Plant Duration: perennial

Propagation: vegetative

Uses: streambank/shoreline restoration and riparian corridors

‘Roselow’ (Malus sargentii Rehder) Sargent’s Crabapple
Released: 1978 (FY1978)

Accession Number: 9005026 (Pl Number: 477986)
Release Type: cultivar

Plant Origin: introduced

Collection Location: Japan

Plant Type: tree

Plant Duration: perennial

Propagation: seed

Uses: farm and field windbreaks

Southlow Michigan Germplasm (Andropogon gerardii Vitman) Big Bluestem
Released: 2001 (FY2001)

Accession number: 9084510 (Pl Number: 642398)

Release Type: Source Identified

Plant Origin: Native

Collection Location: Southern Lower Michigan

Plant Type: warm-season grass

Plant Duration: perennial

Propagation: seed

Uses: wildlife cover filter strips

Registration Document: Durling, J.C., J.W. Leif, and D.W. Burgdorf. 2007. Registration of Southlow
Michigan Big Bluestem Germplasm. Crop Sci. 47:455.
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Southlow Michigan Germplasm (Panicum virgatum L.) Switchgrass

Released: 2001 (FY2001)

Accession number: 9084512 (PI Number: 642395)

Release Type: Source Identified

Plant Origin: Native

Collection Location: Southern Lower Michigan

Plant Type: warm-season grass

Plant Duration: perennial

Propagation: seed

Uses: wildlife food/cover, erosion control, increased species diversity, and native environment restoration
Registration Document: Durling, J.C., J.W. Leif, and D.W. Burgdorf. 2008. Registration of Southlow
Michigan Germplasm Switchgrass. Journal of Plant Registrations 2:60.

Southlow Michigan Germplasm (Schizachyrium scoparium (Michx.) Nash) Little Bluestem

Released: 2001 (FY2001)

Accession number: 9084511 (PI Number: 642397)

Release Type: Source Identified

Plant Origin: Native

Collection Location: Southern Lower Michigan

Plant Type: warm-season grass

Plant Duration: perennial

Propagation: seed

Uses: wildlife food/cover, erosion control, increased species diversity, and native environment restoration
Registration Document: Durling, J.C., J.W. Leif, and D.W. Burgdorf. 2007. Registration of Southlow
Michigan Little Bluestem Germplasm. Journal of Plant Registrations. 1:134.

Southlow Michigan Germplasm (Sorghastrum nutans L. Nash) Indiangrass

Released: 2001 (FY2001)

Accession number: 9084513 (Pl Number: 642396)

Release Type: Source Identified

Plant Origin: Native

Collection Location: Southern Lower Michigan

Plant Type: warm-season grass

Plant Duration: perennial

Propagation: seed

Uses: wildlife food/cover, erosion control, increased species diversity, and native environment restoration
Registration Document: Durling, J.C., J.W. Leif, and D.W. Burgdorf. 2008. Registration of Southlow
Michigan Germplasm Indiangrass. Journal of Plant Registrations. 2:56.
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APPENDIX B
CUSTOMER ASSISTANCE SUMMARY

The Rose Lake Plant Materials Center recorded approximately 250 customer assists
during FY 2007. Time spent per assist ranged from 5 minutes to 6 hours. Assistance
was provided to individuals and groups. Partners and government agencies receiving
assistance included:

Boy Scouts of America

Cleveland (OH) Police Department
Congressman Mike Rogers (R-Ml)

Ft. Custer Military Training Center

Gun Lake, Huron, and Pokagon Band of Potawatomi Indians
Indiana DNR

Jasper-Pulaski Fish & Wildlife Center
Michigan DNR

MI Dept. of Agriculture

Michigan Food and Farming Systems
Michigan State University

National Park Service

Parks Canada

Sleeping Bear Dunes National Lakeshore
US Fish and Wildlife Service

US Forest Service

USDA-APHIS

USDA-ARS

WKAR Radio

The Rose Lake Center made approximately 25 presentations and created approximately
25 publications during 2007. Several presentations involved Hispanic outreach.
Publications included the following:

Durling, J.C., J.W. Leif, and D.W. Burgdorf. 2007. Registration of Southlow
Michigan Big Bluestem Germplasm. Crop Sci. 47:455.

Durling, J.C., J.W. Leif, and D.W. Burgdorf. 2007. Registration of Southlow
Michigan Little Bluestem Germplasm. Journal of Plant Registrations. 1:134.
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APPENDIX C
WEATHER AND CLIMATE

Table 21. Temperature and precipitation data (deviation from long-term
average) for Rose Lake PMC for 2007 growing season.’

May June July Aug Sept
Average
Daily 73.3 80.9 81.8 80.9 76.5
Maximum (+3.3) (+0.9) (-2.5) (-1.5) (+1.6)
F)
Average
Daily 44.6 52.4 52.2 56.6 48.7
Minimum (-0.4) (-3.0) (-7.0) (-0.7) (-2.0)
(°F)
Precipitation 3.62 3.91 0.80 6.18 1.98
(in) (+0.62) (+0.31) (-2.01) (+2.93) (-0.76)

'Rose Lake PMC data based on records from Michigan State University
Muck Research Farm in Laingsburg, MI, about 3 miles from Rose Lake
PMC. Data available on-line at http://www.agweather.geo.msu.edu/mawn/
Long-term average was calculated as average from Clinton and Shiawassee
Counties as recorded in respective soil surveys.

2007 Weather Summary Severe drought conditions in July were preceded (May-June)
and followed (August) by periods when precipitation exceeded long-term averages.

Climate The Rose Lake PMC is inland approximately 100 miles from Lakes Michigan,
Huron, and Erie. These Great Lakes influence the climate toward modified maritime but
the inland location of the PMC influences the climate toward continental. Prevailing
winds are westerly. Annual precipitation is approximately 30 inches, distributed
throughout the year. The average frost-free growing season is 143 days, from mid-May
to early October. January and July are the coldest and hottest months, respectively.
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"The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual orientation,
genetic information, political beliefs, reprisal, or because all or a part of an individual's
income is derived from any public assistance program. (Not all prohibited bases apply to
all programs.) Persons with disabilities who require alternative means for communication
of program information (Braille, large print, audiotape, etc.) should contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint of
discrimination write to USDA, Director, Office of Civil Rights, 1400 Independence
Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 (voice) or (202)
720-6382 (TDD). USDA is an equal opportunity provider and employer."
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