'\ Berberis
J ; ‘ 1 ")__ : ;\(
e e

el ‘ l A)
Alternatives to non -native invasive ‘ ”.
woody plants. Euonymg,. \

—

)

Robert Geneve

Department of Horticulture

Uk

UNIVERSITY OF

KENTUCKY

Lonicéra




Presentation outline

Invasive policies in the USA.
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Invasive exotic plant regulation
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Invasive plants are introduced species that can thrive
In areas beyond their natural range of dispersal.

These plants are characteristically adaptable,
aggressive, and have a high reproductive capacity.

Their vigor combined with a lack of natural enemies
often leads to outbreak populations.
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Invasive exotic plant regulation
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Most invasive plants have been introduced for P

horticultural use by nurseries, botanical gardens

of collectors.

Approximately 82% of the 235 invasive or
potentially invasive woody plants have been

Introduced by the horticultural industry.

Reichard and White. 2001. Horticulture as a pathway of invasive
plant introductions in the United States. BioScience 51:103-113.
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There are two basic levels of regulation
Legislative

Voluntary




Invasive exotic plant regulation - legislative

Kentucky noxious weeds & woody plants.

Kudzu (Pueraria montana) Multiflora rose
(Rosamultiflora )



Invasive exotic plant regulation - legislative
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Substitute Senate Bill No. 547

Public Act No. 04-203

In Connecticut, effective 2004,
no person shall import, move, sell,
purchase, transplant, cultivate or
distribute any of the following
invasive plants:

Common barberry ( Berberis vulgaris)
Autumn olive ( Elaeagnusumbellata)

Amur honeysuckle ( Lonicera maackii)
Morrow's honeysuckle ( Lonicera morrowir)
Japanese honeysuckle ( Lonicera japonica)
Tatarian honeysuckle (Lonicera tatarica )
Dwarf honeysuckle ( Lonicera xylosteum)
Common buckthorn ( Rhamnuscathartica )
Multiflora rose ( Rosamultiflora )

Oriental bittersweet (  Celastrus orbiculatus )
Sycamore maple (Acer pseudoplatanus)
Princess tree ( Paulowniatomentosa)

White poplar ( Populusalba)

Russian olive (Eleagnus angustifolia )

Kudzu (Pueraria montana)

Tree of heaven ( A/lanthus altissima)
Border privet ( Ligustrum obtusifolium )




Invasive exotic plant regulation
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Conserving and restoring

America's native plants

- voluntary

America’s flora
is at risk...

Today nearly 30 percent of the native flora in the

United States is considered to be of conservation

concern. Without human intervention, many of these plants

may be gone within our lifetime. Eighty percent of the at-risk
species are closely related to plants with economic value somewhere
in the world, and more than 50 percent are related

to crop species

...but it can be saved.

-




Invasive exotic plant regulation - voluntary
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Click to Join

CPC NATIONAL | CONSERVATION INVASIVE PLANT PLANT | PARTICRATING | sesred
couLection | DRecTory | MESOURCES  BEPRNRTAIES LINKS msTimuTions | ©ONTREHTE

America’s native plants




Invasive exotic plant regulation - voluntary

Voluntary Codes of Conduct
For Nursery Professionals
February 2002

1. Ensure that invasive potential is assessed prior to introducing and marketing
plant species new to North America. Invasive potential should be assessed by
the introducer or qualified experts using emerging risk assessment methods that
consider plant characteristics and prior observations or experience with the
plant elsewhere in the world. Additional insights may be gained through
extensive monitoring on the nursery site prior to further distribution.

2. Work with regional experts and stakeholders to determine which species in your
region are either currently invasive or will become invasive. ldentify plants that
could be suitable alternatives in your region.

3. Develop and promote alternative plant material through plant selection and
breeding.

4. Where agreement has been reached among nursery associations, government,
academia and ecology and conservation organizations, phase-out existing
stocks of those specific invasive species in regions where they are considered
to be a threat.

5. Follow all laws on importation and quarantine of plant materials across political
boundaries.

6. Encourage customers to use, and garden writers to promote, non-invasive

plants.




Determining invasiveness and provided educational resources
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37th Annual Natural Areas
Conference - The National
Association of Exotic Pest Plant
Councils and the Midwest
Invasive Plant Network is
teaming with the Natural Areas
Association (NAA) to address
invasive species issues at the
37th Annual Natural Areas
Conference. The conference will
be held October 26-29, 2010 at
Tan Tar A Resort in Osage
Beach, Missouri. If you would
like to present some aspect of
your invasive species work, the
deadline for abstract
submission is June 15, 2010.

flashmaps More information about the
. o . conference and abstract
Individual State Chapter Southeast EPPC submission is available online
at
. Invasive Plant Atlas of New England . Mid-Atlantic EPPC
http:/ /www.naturalarea.org
. Midwest Invasive Plant Network . Pacific Northwest IPC

. Morthern Rockies Invasive Plant Council LatESt NEWS




Determining invasiveness and provided educational resources

Regional invasive plant councils

JOIN NOW

.,;m - SE-EPPC

| . g/ Southeast Exotic Pest Plant Council

PUBLICATIONS

INVASIVE PLANTS

ANNUAL MEETING

| Home I About l Contact I Search | Links |

BOARD OF DIRECTORS | NEWS | EDDMAPS |

Southeast Exotic Pest Plant Council

Resources
» SE-EPPC ListServ

» Wildland Weeds
» 2005-2010 Platform
» Advertise in Wildland

» NAANAEPPC Conference

e ; The mission of the Southeast Exotic Pest Plant Council is to support the
2010 JOINT MEETING management of invasive exotic plants in natural areas of the Southeast
SE-EPPC N SE-SERI U.S. by providing a forum for the exchange of scientific, educational and
technical information. The Southeast Exotic Pest Plant Council is a non-
profit organization and is not a regulatory agency.
STATE CHAPTERS
Alabama
Florida Wildland E-Newsletter
Georgia Weeds » December 2008
Kentucky » Winter 2009 » Sept. 2008
Mississippi » Eall 2009 » %008
- Summer 2009 »FE0IUATY
North Carolina : Spring 2009 » November 2007 Weeds
South Carolina » Winter 2008 » AU Aust 2007
Tennessee » Fall 2008 » April 2007

Presentations

Easly Detectien & Distribution Mapping System

View Distribution
Report Infestations
Presentations
Documentation

UPCOMING MEETINGS

Joint Meeting of SE-EPPC
and SE-SER

Chattanooga, TN

May 11-13, 2010




Determining invasiveness and provided educational resources

= -EPPC
. ;;:f,/ Kentucky Exotic Pest Plant Council | SE-EPPC Home | SE-EPPC Publications | Search | SE EPPC News |
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Kentucky Exotic Pest Plant Council EDD M
apS

KY-EPPC was established in 2000 as a non-profit organization. KY-EPPC is a state chapter of SE-EPPC Earty Detecticn & Distribution Mappizg Sysem |

whose purpose is: View Distribution
- To raise awareness and promote public understanding regarding the threat posed by invasive exotic pest plants Report Infestations

to native plant communities in Kentudky.
« To facilitate the exchange of informstion concerning the management and control of invasive exotic pest plants
through support of research and monitoring. Documentation
» To serve ss an educational, advisory and technical support resource on exotics in Kentudky.
= To initiate actions to protect Kentudky from the introduction, establishment and spread of invasive exotics.
= To provide s forum for all interested parties to participate in meetings, workshops, and on a rotational basis with OTHER STATE
other chapters, host a symposium for the SE EPPC to share the benefits from the information provided by SE CHAPTERS
EFPPC and other recognized experts. Alabama

Presentations

When you join KY-EPPC you become a member of SE-EPPC. Your membership helps provide the Florida
support necessary to help accomplish our goals. As a member, you will receive SE-EPPC News, a Georgia
quarterly newsletter reporting on invasive plantissues throughout the region and Wildland Weeds a

quarterly magazine. KY-EPPC appreciates your support of our statewide and regional effort to raise Mississippi
awareness about invasive exotic pest plantissues. For more information visit SE-EPPC's web site. North Carolina

South Carolina




Determining invasiveness and provided educational resources

L KY-EPPC

\.\\\ 4 Kentucky Exotic Pest Plant Council

| sSE-EPPC Home | SE-EPPC Publications | Search | SE EPPC News |

Kentucky Exotic Pest Plant Council

1. Severe Threat

Exotic plant species which possess characteristics of invasive species and spread easily into native
plant communities and displace native vegetation; includes species which are or could become

widespread in Kentucky.

Ailanthus sltissima

Allisria peticlata

Carduus nutans

Celastrus orbiculsta

Conium maculatum
Coronilla varis

Dioscores oppositifelia
Elsesgnus umbellsta
Euonymus alstus

Euonymus fortunei

Festuca arundinscea (=Lolium arundinacsum)
Lespedeza cuneata
Ligustrum sinense, L. vulgare
Leonicera jsponica

Lonicers maadkii, L. morrowi, L. tatarica

tree-of-heaven

garlic mustard

musk thistle

oriental bitterswest
poison hemlodk

crown vetch

Chinese yam

autumn clive

winged euonymus, burningbush
winter creeper
Kentudky 21 fescue
sericea lespedeza
privet

Japanese honeysudie

amur/bush honeysudde, Momrow.s, tartarisn h.s.

EDDIETE]

Easly Detecticn & Distribution Mappicg System |}

View Distribution
Report Infestations
Presentations
Documentation

OTHER STATE
CHAPTERS




Determining invasiveness and provided educational resources

| SE-EPPC Home | SE-EPPC Publications

LEAST WANTED!

Burning Bush
Euonymus alatus

Burning Bush's bright red fall foliage and hardy
nature have made it 2 very popular landscaping
shrub. Unfortunately. this shrub’s broad habitat
tolerance and dispersal by birds make the spedies
a threat to Kentucky’s natural areas. Once Burning

‘! Bush becomes established into 2 natural area it
rapidly dominates the understory. outcompeting the
native vegetation.
. .
Kentucky's Least Wanted Plants Good Native Alternatives
Promoting alternatives to invasive landscape plants Strawberry Bush ® Winterberry
Each year Bernheim Arboretum and Research Forest, the Southeast Exotic Pest Plant Council and the Euonymus Hollvy
Environmental Resource Managem‘ent C»enter at Northern Ke_ntucky UnlverSlty' publishes a poster of americanus T vorticillata
those plants that have proven to be invasive of our native habitats. These introduced plants are out- 4
competing our native species resulting in a reduction of plant diversity. We urge everyone to be on the This deciduous shrub grows 6-12 ft. tall. Winterberry Holly is 2 multistemmed
Sy : A : A P : Its pale green flowers produced in May- - W Chestis dedduous shrub known for its excep-
lookout forthesg plaqts.and avoid planting thelm in yot.lryards. Instead, we offer similar native plants that ek TS swn:-'m: ionally showy brightred fruitin £l
can and do provide similar enhancements to your environment. the pink and orange fruits produced Splcebush and winter. Native through the eastern
by this shrub in October-November that coast of North America and sporadically
Least Wanted Plant for 2001 are s greatest appeal Suawberry bush.— [indera benzoin through the midwest,this 5'to 10
\ also known as Heart's-a-Bursting-with- shrub is an excellent choice for full sun
Least Wanted Plant for 2002 Love, thrives in well-drained loamy soil s L in both low/wet and upland soils. There
Spicebush is a natural alternative to
'Yl and light shade. This shrub is not a good Bp Bush seitis shadetoler- AT mAny cultivars available including
Least Wanted Plant for 2003 selection in locations where deer unm:‘g ::j iy r:d bco 2. compact growers, orange and yellow-
? 2 browse is 2 problem, this spediesis a ?n:hmf:‘pl auta f “‘t ) ME fruited forms. Plant both male and
Least Wanted Plant for 2004  Environments! Resource Management favorite of deer. T ““""r’ YELOWIOWERS — female forms for best fruit production
TR LU v T T Center :ppenk‘rm‘:it:rthg;el:mnlhe leaves : i b
i Least Wanted Plant for 2005 : e e
Bernheim Arboretum SR dlERL AL bl e Northem Kentucky University fragrant, the leaves, twigs and berries
and Research Forest Least Wanted Plant for 2006 give off 2 spicy aroma when crushed.
This native of Kentucky is frequent in
moist woods throughout the state and
grows well in rich moist soil.




Develop new cultivars with reduced potential for invasiveness

Breeding strategies to create sterile cultivars

Developing triploid plants
Somatic embryos from endosperm
Cross diploids with tetraploids
Create sterile transgenic cultivars
Induced or natural mutants with

reduced fertility

Tom Ranney

Ranney, T. 2004. Population control: Developing non -invasive nursery crops. IPPS 54:604 -607



Develop new cultivars with reduced potential for invasiveness

Breeding strategies to create sterile cultivars

New triploid forms of:

Campsissp. (trumpetvine )

Elaeagnusspp. ( elaeagnus)
Euonymusalatus (winged euonymus)
Hypericum androsaemum (St.Johnswort )
Ligustrum spp. (privet)

Miscanthus spp. (maidengrass)

Pyrus calleryana (callerypear )

Spiraea japonica (Japanese spiraea)

Tom Ranney

Ranney, T. 2004. Population control: Developing non -invasive nursery crops. IPPS 54:604 -607



Develop new cultivars with reduced potential for invasiveness

Molecular tools to create sterile transgenic cultivars

Ablation 0 uses flower specific barnase (RNA nuclease) gene to destroy flowers.
RNAI 0 creates a knock -out targeted to a flower identity gene (AGAMOUS).

Hormone over expression o flower targeted auxin or ethylene genes.

Developing ovule Aborted ovule

Li et al. 2004. Invasive ornamental plants: Problems, challenges, and molecular tools to
neutralize their invasiveness. Critical Reviews in Plant Science 23:381 -389.



Develop new cultivars with reduced potential for invasiveness

Sterile Ewonymusalatus has been developed in transgenic plants
expressing a O0OSuper Steriled gene
biosynthesis gene driven by an ovule specific promoter plus the

barnase gene driven by a pollen specific promoter.

Developing ovule Aborted ovule

C

Chen et al. 2008. Biotech approach to neutralize the invasiveness of burning bush
(Euonymusalatus), a progress report on development of its genetic transformation system
and functional analysis of sterile genes. Acta Hort. 769:21 -29.



Alternatives to non -native invasive woody plants

1. Severe Threat

Exotic plant species which possess characteristics of invasive
species and spread easily into native plant communities and
displace native vegetation; includes species which are or could
become widespread in Kentucky.

Ailanthusaltissima Treeof-heaven
Celastrusorbiculata Orientalbittersweet
Elaeagnusimbellata Autumnolive
Euonymuslatus m?rﬂigsﬁ;r\]ymus’
Euonymudortunei Winter creeper
LigustrumsinenseL. vulgare Privet
Lonicerajaponica Japanese honeysuckle
Amur , M,amdr o wo

Loniceramaackij L. morrowi, L. tatarica .
tartarianhoneysuckles

Polygonuntuspidatum Japanese knotweed
Puerarialobata Kudzu

Rosamultiflora Multiflora rose Celastrus




Alternatives to non -native invasive woody plants

2. Significant Threat

Exotic plant species which possess some invasive characteristics,
but have less impact on native plant communities; may have the
capacity to invade natural communities along disturbance
corridors, or to spread from stands in disturbed sites into
undisturbed areas, but have fewer characteristics of invasive
species than #1 rank.

Akebiaquinata Akebia
Albiziajulibrissin Mimosa
Berberisthunbergii Japanese barberry
Hederahelix English ivy
Morusalba White mulberry

Paulowniatomentosa
Populusalba
Spiraegjaponica

Vincaminor

Chinese empregsee
White poplar
Japanesspiraea

Lessermeriwinkle

Celastrus




Alternatives to non -native invasive woody plants

Plant choice considerations:

Native vs. non-native plants.
Availability.

Site and situation.

Dawn redwood




Alternatives to non -native invasive woody plants

Plants grouped by landscape use

Vines

Arrowwood

saf

Groundcovers

Flowering shrubs

Shrubs as hedges y
Crossvin

Flowering trees L ®
N ‘ -
Shade trees O » {
- Y
*\

Spicebush h

Bittersweet




Alternatives to non -native invasive woody plants

Plants grouped by landscape use

Invasive Vines

Oriental bittersweet
Celastrusorbiculata

Japanese honeysuckle
Lonicerajaponica

Akebia
Akebiaquinata

Japanese wisteria Oriental bittersweet
Wisteria floribunda



