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Legislative Mandate
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Figure 1. North Cherry Creek Bog, owned by The Ma@onservancy, is valued for its plant
and animal communities, including rare and uncommiamts. Photo by Kirsten Johnson

Introduction

The preservation of Maryland’s botanical heritage—and its biodiversity—requires
conservation of native plants in their natural habtats. The Work Group had a broad mandate.
It was to define challenges, explore opportunittes make recommendations regarding the
preservation of “plant species native to the Saaid region,” that is, Maryland’s botanical
heritage. Our native plants exist in many settimggural areas, disturbed places like roadsides
and field edges, planted landscapes and gardethssagiried specimens in herbaria. But the
cornerstone of our botanical heritage is nativatslan their natural habitats.

Public support for conservation of Maryland’s batahheritage is crucial. Public understanding
of the importance of native plants and how theythreatened will be key to preserving our
biodiversity and our botanical heritage.

Why Maryland Citizens Care about Preserving their Botanical Heritage

“[T]he loss of genetic and species diversity by destruction of natural habitats. . . is the folly
our descendants are least likely to forgive usOEWilson

The impact of human activity reaches all othemigvthings. However, we can choose to be
responsible stewards of the natural environmenithith we live. Conservation of Maryland’s
native plants is an essential component of resptanstewardship of our State’s resources.
Native plants have intrinsic worth. They also sarsalirectly and indirectly, and are likely to
serve future generations in ways that we cannatigré=or example, a thriving economy
depends on healthy native plant communities, whigbport pollinators essential for agricultural
production, provide habitats for economically imjaot wildlife and aquatic species, protect our
water supply, and provide timber and industrialduats. Healthy and diverse native plant
communities also have greater ecological resiliendbe face of potentially changing climatic
conditions.

The Ongoing Destruction of Maryland’s Native Plants and Native Biodiversity

Most Maryland citizens are aware of natural areasglost to residential, commercial, and
other uses. This loss is occurring at a rapid paeecommodate our increasing population and
its preference for suburban living. What many aseaware of is that even our remaining natural



Figure 2. Spotted beebalflonarda punctataan
attractive native plant that benefits native pdliars.
Photo by Rochelle Bartolomei.

areas—our forests, our meadows, and our wetlands-searerely stressetihe idea that nature
is doing fine somewhere “out there” is no longer V.

Plant species that once were common, that werededas ubiquitous as recently as the 1980s,
have become uncommon in many areas. Parklandstbat lifetimes displayed a profusion of
spring wildflowers do so no more. Many of our fasg$ncluding those protecting our reservoirs,
are missing the understory of shrubs, tree saphngsherbaceous plants that permit forest
regeneration and support animal life. Our streankbare choked with monocultures of non-
native plants and our trees are dying and fallinden the weight of non-native vines. White-
tailed deer are a common sight throughout Marylaodhetimes in herds of more than a dozen,
each consuming many pounds of plant material aTagse trends are most pronounced in
urban and suburban areas but also exist in rueakasf the Eastern Shore and western
Maryland. As the plants go, so go the animals—ir#sbthe mammals, the reptiles, the bees
and butterflies and the other insects that depanabtive plants for food and shelter.

In a nutshell, we are losing our native biodivgrsit habitat destruction from human activity, the
invasion of non-native species, and the over-abocelaf white-tailed deer. At the same time,
fewer resources are devoted to preventing or alteg the loss.

Overview of the Report

We begin with Maryland’s extraordinarily rich nagiflora (that is, the set of all its native
plants), and the geologic and historic forces shaiped it. Maryland’s flora includes about 2500
species. Yet, 710 of those species, or about 28%ma@w listed as rare, threatened, endangered
or extinct in Maryland by the Wildlife and Herita§ervice of the Department of Natural
ResourcesRRare, threatened and endangered species are likegtficanary in the coal mine."
Their status is an indicator of the health of thesystems that we share with them, and can
signal the decline of animals and other plants wheogstence may not yet be threatened.

The major challenges to the conservation of ourvagtiants and their habitats include the
impact from direct habitat destruction and the @fef fragmentation of natural areas. Habitat



destruction continues despite various measurdeeadtate level designed to slow the pace of this
type of loss.

In addition, our native plants are being devastatethe large numbers of white-tailed deer
whose abundance is no longer kept in check. Degswoption of native plants prevents forest
regeneration and facilitates the spread of nonsaativasive plants. Maryland has many areas
where the majority of plant species are native thatvast bulk of plant biomass is non-native
and invasive. Restoration and landscaping practinekiding by government agencies and
private landowners, can either harm or help—butrearer replace—our native plant diversity.

* * *

The Work Group is comprised of individuals with ieaus affiliations and expertise, but what we
have in common is that each of us spends time outdo Maryland, closely observing our plant
and animal communities. So this Report is found&dnly on the sources cited within, but on
the day-to-day observations and expertise of Wadu® members with many decades of
collective experience. Our unanimous perceptidghas Maryland’s natural resources—not the
least of which is its botanical heritage—are urgkerous threat and in need of both preservation
and remediation.

We are grateful to the General Assembly for recoiggithe need to preserve Maryland’s
botanical heritage, and for giving us the oppotiuto prepare a comprehensive report that
focuses attention on this important subject.

Figure 3. Rare and threatened Maryland native,
large purple fringed orchidPlatanthera
grandiflora Photo by Wesley Knapp



Executive Summary and Recommendations

Native plants in their native habitats are the fiation of the healthy ecosystems that support
wildlife and a thriving economy, as well as havthgir own intrinsic value. Yet Maryland’s
extraordinarily rich native botanical heritage rler historically unprecedented stress. The main
causes of the stress are habitat loss from develnpamnd other human activity, invasive non-
native species, and the over-abundance of whitedtdieer.

The State agencies with responsibility for presepaur botanical heritage do their utmost to
allocate limited resources in a responsible wayweier, over the years, the resources available
for conservation efforts by State agencies havendld to the point where tasks that Maryland
citizens would expect to be done cannot be done.

The Work Group’s recommendations identify steps$ Wauld make a positive difference to the
preservation of Maryland’s botanical heritage, whigquiring realistic levels of additional
resources or reallocations of resources.

Recommendations for improved conservation of natural habitats and listed
(rare, threatened and endangered) species

To address the need for enhanced conservationufahaabitats, including those supporting
rare, threatened and endangered plant speciegcammend reinforcing the foundations of the
Natural Heritage Network. This is an internationatwork that tracks and monitors species
using consistent methodologies, and whose Marytanaponent is the Wildlife and Heritage
Service (Service) within the Department of NatiRakources (DNR). These recommendations
posit that static or declining budgets, at leagshenWildlife and Heritage Service, are likely to
continue for the long term, given the manner inchiithe Service is funded. They also recognize
that the Service has limited capacity for on-theugud conservation management. Nevertheless,
with modest additional resources it would be pdsdits accomplish significant conservation
tasks.

Thus the Work Group makes the following specific reommendations:

1. We recommend expanding the active stewardship compent within the Wildlife and
Heritage Service to include four regional stewardsMany of our rare, threatened and
endangered plant and animal species require hab&tahgement to maintain and protect
viable populations. Currently, the Wildlife and Hage Service can only undertake a few
high priority projects per year. Regional stewasdslld be chiefly responsible for on the
ground monitoring and management activities in eagion (Eastern, Southern, Central,
Western).

2. We recommend a short-term assistant to the State Banist who would be responsible
for assisting with updating and reviewing rank andstatus, annotating database
records and processing herbarium dataThe Wildlife and Heritage Service employs a
single full-time botanist (the State Botanist) whaesponsible for setting plant
conservation priorities and whose chief responisylag maintaining the list of rare,
threatened and endangered plant species. TheBRt&trist is continuously revising this
list but progress is limited owing to additionahaidistrative duties.



3. We recommend assistance by a professional databasanagement contractor (in the
short term) to overhaul and eliminate the data enty backlog in Biotics that is
overwhelmingly botanical in nature. The conservation database administered by the
Wildlife and Heritage Service (called “Biotics”) ia critical backlog of data for entry.
This database is essential to the conservationawf/lsind’s biodiversity.

4. We recommend establishing a special projects funddministered by the Wildlife and
Heritage Service’s Director, with allocation basedipon critical inventory and
monitoring gaps. Inventory and monitoring of rare and vulneraldenpspecies and
communities are poorly funded at present.

5. We recommend establishing a research fund, administed by the State Botanist to
address critical knowledge gaps for priority specig At present there are no specific
funds available for research specifically direc¢dlaryland plants.

6. We recommend encouraging State conservation prograsnincluding easement-based
programs funded through Program Open Space, to targt and design for the long-
term conservation of significant botanical communiies.

7.We recommend that DNR engage and perhaps formalizelationships with volunteer-
based programs like the Maryland Master Naturaliststo reduce the number of
administrative hours shouldered by DNR biologists ad ecologists Administrative and
database tasks usurp the time of specially trgmefitssional DNR staff. We caution,
however, that volunteers cannot perform every gagkthat there will be tradeoffs
between work accomplished and an increase in thiklead to manage and coordinate
those volunteers.

8. We recommend that dedicated funding be allocated tthe Norton Brown Herbarium
at the University of Maryland, College Park in orde to maintain its critical functions.
Recognizing the irreplaceable nature of the biadite collection and the uncertainty
regarding its future, we strongly recommend that$iate sustain essential funding for
core staff comprising the director of the herbari@ancurator and collections manager.

9. We recommend considering an update to the list of dhtidal Wetlands of Special
State Concern This list, maintained by Maryland Departmenttoé Environment,
identifies nontidal wetlands that are subject taergiringent review requirements than
other nontidal wetlands, often resulting in prat@ctfor rare plant species and/or high
quality natural communities.

Recommendations to address the over-abundance of white-tailed deer

Effective control of white-tailed deer abundancea isecessity if we are to preserve Maryland’s
botanical and wildlife heritage. This challengingdacomplicated issue will require the
cooperation of a broad range of partners inclugiogernment agencies, sportsmen, farmers, and
citizens seeking innovative ways to reduce deerbmimfor the benefit of native habitats,
suburban landscapes, the economy, public safedytrenwell being of Maryland’s deer herd.

The Maryland White-tailed Deer Plan 2009-2018 (tedter referred to as the Plan) presents a
thorough and comprehensive approach to a varietyasfagement opportunities and techniques.
The Work Group encourages DNR and other land masdgs applicable) to actively pursue
these opportunities with emphasis on the following.



1. We recommend modifications in hunting laws/regulatns/practices.This would
include: season/bag limits adjustments to veryliped flexibility (Community Based
Deer Management), and adjusting safety zones &beay pursuits.

2.We recommend increased outreach and education on Mdand’s Landowner
Liability and Recreational Access Law Private landowners are more likely to invite
hunters onto their lands if they are aware of tteegztion from liability that this law
affords.

3. We recommend encouraging efforts by state lands magers to reduce white-tailed
deer damage on public landsThis may be done, for example, by increasing hunter
access, giving more hunters more time afield, gnddveloping management plans
directed at restoring regeneration of forest teaesother native plants

4. We recommend encouraging and facilitating more manged deer hunt programs with
volunteer hunters and more programs with certifiedsharp shooters after regular
seasons

5. We recommend investigating and as appropriate implaenting methods to increase
donation of harvested deer for community food banks&ind homeless shelters.

6. We recommend fostering education, public awarenesand endorsement of hunting as
a management tool necessary for habitat conservatipprotection and control of the
deer herd, and for the positive impact of hunting a State and local economies

7.We recommend continuing to monitor research and dealopment in deer biological
fertility controls . While unlikely to be effective to treat Marylaisdarge, free-ranging
white-tailed deer population, fertility managemeauld have a role, albeit a limited one,
among various management techniques.

The Work Group also makes the following recommendat

8. We recommend an investigation under DNR’s leadershiof permitting a regulated
commercial market in Maryland for wild-harvested venison, with input and open
discussion from all interested stakeholderdnput from DNR advisory committees, other
stakeholders within state government, sportsmercandervation groups, as well as non-
traditional partners, may provide the way in whisker-saturated bag limits per hunter (as
viewed by some) can benefit the State, native athiand the local economy.

Recommendations to combat the threat of invasions by non-native species

The spread and the establishment of invasive specadtering and destroying Maryland’s
botanical heritage and natural ecosystems, asasatiflicting major and long-lasting harm to

the State’s agriculture, human health and economy.

1. We recommend that resources be allocated and pridized toward prevention, early
detection and rapid response to control newly intrduced or discovered invasive
species before they have a chance to spread, becané&enched and are exorbitantly
costly to control. Some portion of these resources should be desigiat mapping
invasive species on and adjacent to high priorigssAn emergency response system
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similar to the Incident Command System and an eemengpool of funds to use for
immediate control work should be established.

2. We recommend that Maryland State agencies continu® participate in the Maryland
Invasive Species Council (MISC)Although an informal organization, MISC is able to
function as a coordinating body for emergency raspdo new invasive species, as a
consensus-building organization, and as an infaomaesource.

3. We recommend increased support of research on anthplementation of invasive
species biological controls and organism releaseggrams The existing program
within Maryland Department of Agriculture (MDA) hégen significantly cut in recent
years and should be restored at least to priofdeve

4. We recommend increased support of research on therdct and indirect impacts of
invasive species on native species and ecosysteResearch documenting and detailing
the characteristics of invasive species and then ltaey inflict would greatly assist in
planning and funding invasive species control é$for

5. We recommend funding for additional ongoing assesgnts by the Invasive Plant
Advisory Committee and for inspections by MDA underMaryland’s Invasive Plants
Prevention and Control Act Currently, funding is only available for one yéar
assessments of non-native plants likely to be ireasnd thus subject to regulation under
the law. MDA will ultimately assume responsibilfiyr enforcement as part of its regular
nursery inspection program along with the existiegponsibilities of nursery inspectors. If
inspections are to continue at the current frequéalceady reduced from prior years),
additional staff will be needed.

6. We recommend that Maryland citizens be encouragednal provided with incentives to
become involved in stewardship of lands adjoiningigh priority natural areas. This is
to ensure that invasive species are eradicategdoiced to a maintenance level so that they
do not serve as sources for reinvasion of targewedervation areas.

7.We recommend establishment of a staff position fanvasive species education in
University of Maryland Extension Service programs including Master Gardeners
Public awareness, especially among gardenersseéngal to lessen the spread of non-
native invasive species.

Recommendations to increase the use of native plants in restoration and
landscaping

The use of native plants in restoration, landsaapmand gardening should be encouraged in order
to enhance biodiversity in partial compensationtifierloss of natural biodiversity, and to avoid
spreading non-native invasive species. This indydanting under the auspices of State
agencies such as the State Highway Administra#t’) and Maryland Department of the
Environment (MDE).

1. We recommend continuing coordination among MDEDNR and SHA with respect to
state-sponsored planting protocols where appropria Those agencies recognize the
value of using native plants where possible foraregion, roadsides, and other situations,
and the need to avoid invasive non-native plants.
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2. We recommend supporting programs to encourage f@owners to maintain gardens
and landscapes for the benefit of native wildlife ad to avoid invasive non-native
plants. Although there has been coordinated outreach tolkners, many members of
the public remain unaware of the effects—both negatnd positive—of private gardens
and landscapes on our natural environment. Praastrategies will be required to address
this information gap.

3. We recommend discussion among MDA, SHA, MDE, and DRI of the potential for an
enhanced native plant and seed industry in MarylandBased on examples from other
states and preliminary research in Maryland, tineag be potential for the State, in
partnership with industry, to assist in the deveiept of an enhanced native plant and
seed industry to serve Maryland customers, potgnbanefitting native plant
conservation and local business as well as Marytandumers. It is understood that
further development and enhancement of a Marylasd native plant and seed industry
should be industry driven and that additional datid funding for state agencies to
providing testing, certification, licensing, andhet support functions will be required for
program creation and development. A possible misdetluded as Appendix 4.

Figure 4. The region’s largest water-willow shrubtis, with endangered American Frog's-bit
(Limnobium spongipand other important species, in a diverse eca@algtommunity at
Chapman Forest in Charles County. Photo by R H Sinsm
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Maryland’s Unique Biodiversity

SUMMARY: Maryland—a small state—is home to a disproportionately large number
of different native plant species and ecological communities. The current character of
Maryland’s natural environment is not only a tale of habitat loss through direct
conversion, fragmentation and unwitting destruction by development and altered
landscapes in modernity but also a tale of Maryland’s historical landscape and the ebb
and flow of climatic shifts in geological time.

The Wildlife and Heritage Service of Maryland’s Department of Natural Resources is
responsible for the identification, ranking, and protection of rare and endangered
species and natural communities in Maryland. The Service currently lists 710 plant
species, using a classification system that condenses a large quantity of useful
information into shorthand form. Nearly 28% of Maryland’s plant species are listed as
rare, threatened, endangered, or extirpated. Due to historical differences in the
treatment of plants and animals, plants receive less conservation protection and less
funding than animals. Thus, although active conservation efforts can be successful,
especially if supported by research, it is often impossible to do otherwise than simply
observe and record the permanent disappearance of our botanical heritage.

Why are there so many rare plants in Maryland?

This simple question is answered by looking athtfeadth of native plahtommunities that are
contained within our boundaries. Maryland’s conitibn to regional biodiversity is far greater
than its small size would suggest. Maryland ramkereg the smaller states (42/50), and when
compared with our close neighbors, Pennsylvaniavarginia, we are not only smaller, we are
more densely populated (U.S. Census 2010). Yet Mdiatytracks some 710 taxa of rare,
threatened and endangered plant species, almosrasas Pennsylvania (793), which is 4 times
the size of Maryland and not far from the numbacked by Virginia (909), which is more than

3 times the size of Maryland (PA Natural HeritagedPam; VA Natural Heritage Resources).

Owing to Maryland’s latitude, its plant communitesntain elements of both northern and
southern floras. Owing to its longitude, Marylantercepts six distinctly different ecological
regions from the barrier islands along the Atladi@ast west to the high elevations of the
Allegheny Plateau. (See map in Appendix 2.)

Additional floristic complexity is due to the ebhdaflow of climatic changes over geological
time. Maryland was located south of the limit c@krs during the Pleistocene Epoch (ending
11,700 years before present (ybp)) and servedefsige for migrating plant and animal species.
Many of these remain as part of our botanical agattoday. More recent climatic changes are
also evidenced in our flora. During the intervatlieny 3200 ybp, Maryland was much warmer
and much drier than it is today. Species from tiehwrastern prairies became part of the

1 In the context of this Report, a ‘native’ planbise that occurs naturally in the State without
direct or indirect human intervention.
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Maryland flora, and many of those species remaimique natural communities today (Droege

et al. 2009). Finally, the flora has been moditigdcenturies of habitation, not only by European
and African settlers, but earlier by Native Amensavho farmed, hunted and actively managed
the Maryland landscape (Anderson et al. 1999, C1982).

The character of Maryland’s pre-settlement (pre4)88rests and the degree of active
management by fire or clearing by Native Americans matter of some controversy. Brush
(2001) suggests that with the exception of serperttarrens and tidal marshes the early settlers
encountered a densely forested landscape. Droege(2009) suggested that sites along the
Patuxent River were open sandy barrens and woaoslidumel to intensive management by Native
Americans.

Early settlers sometimes commented on the densedgted landscape (Frick et al. 1987):

“all the low land [referring to the general landgeaf the Coastal Plain] is verry woody
like one continued forrest, no part clear but weatleared by the English. An tho we
are pretty closely seated, yett we cannot see extrmreighborurs house for the trees.”

Others characterized the landscape as being fdrbgtiarge widely spaced trees (3 March 1634,
A Briefe Relation of the Voyage unto Maryland, MS& 2221-17-5).

“there are noe marshes or swampes about it, lidtfsone ground, with great variety
of woode, not choaked vp with vndershrubs, but comignso farre distant from each
other as a coach and fower horses may travale witholestation.”

Colonists living in the upper bay along the Susgunefa River reported entering a great expanse
of barren lands (Marye 1955, Porter 1975):

“from the headwaters of the Patapsco, GunpowdaBarsh River west to the
Monocacy there lay a vast body of barrens withimdér thereon.”

These barrens as mapped (Porter 1975) extendedlimBusquehanna and north of Baltimore
west across Harford, Baltimore and Carroll Countiiethe headwaters of the Monocacy River.
So impressive was this expanse that some schaaesdoncluded that the barrens were
responsible for delayed settlement of western Mauyl(Porter 1979). They likely attributed the
barrenness of the landscape to lack of fertilityibis more probable that the barrens were
simply a large area burned over by Native Amerigarmarsuit of game (Porter 1979, Tyndall
2005). These differences between observations mayt so much in a comprehensive
characterization of the land but in the perceptibpeoples living in different parts of Maryland,
who had no maps but a necessary awareness obtieilocal geography.

Estimates of the number of Native Americans histidly living along the Chesapeake Bay

varies greatly among scholars and ranges from 8900er 50,000 (Feest 1978, MSA SC 2221-
17-1). The actual population is less important thanitfygact that these peoples had upon the
landscape. The presence of the “great barrens”y@IB55) suggests that, at least in some parts
of Maryland, they managed large areas. Whateventpact of Native American populations on
the landscape, it ended abruptly as evidencedibylfiling passage in a letter dated 23 January
1698 (Letter from Hugh Jones (Calvert County, Mang) to Benjamin Woodroffe, Principal of
Gloucester Hall, Oxford, England. 23 January 1698):

“as for our predecessors, the Indians, | canna gou at present any further account of
them than this, viszt. that whereas att the fiestting of Maryland there were several
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nations of Indians in the country governed by saveetty Kings, now | doe not thinke
that there are five hundred fightinge men of tharthe province , and those are most
on the Eastern Shore where they have two or thtteetbwns” . . . . “the small pox
alsoe has swept away a great many , so that nonatieedwindled to almost to
nothing.”

Sources of complexity in Maryland flora

Summary: To understand the complexity of the Maryland flora, it helps to look at
some particular kinds of examples. These are the disjunct species, the peripheral
species, and species that occupy singular or regionally endemic ecosystems. A few
illustrative examples are provided for each.

Disjunct plant species

Summary: “Disjunct” plant species make an important contribution to Maryland’s
complex flora. These are species that occur with marked geographic separation from
their core species range and these populations may be ecologically divergent as well.
This phenomenon is often explained by long-distance species migrations during major
historical climatic shifts, and these shifts contributed to Maryland’s botanical diversity
in significant ways. What follows are some of the best-studied and most compelling
examples.

One of the more striking Maryland disjuncts is Nentucket shadbusielanchier
nantucketens)gFigure 6). This species occurs discontinuoukingthe Atlantic Coast from
Nova Scotia to Long Island, New York, and was otmesidered restricted to the previously
glaciated regions of New England. (With rare exioeyst this remains true.) In Maryland this
species occurs in a relict population in the Poto@arge along the ancient bedrock terrace
forests and outcrops of Mather Gorge. These halpethaps mimicked the rocky, barren
habitats of New England upon retreat of the iceetshand likely served as a refuge during the
last glacial maximum. Whatever the mechanisticitéetd the species arrival in Maryland, the
presence of this species is fascinating not onthédoio-geographer but to anyone having the
imagination to conjure up a landscape containingimaths and bison.

This general pattern is reflected in the distribntof the federally endangered swamp pink
(Helonias bullata (Figure 6). This plant occurs along the Fall L{ndere Piedmont gives way
to the Coastal Plain) in Maryland in a series @psge swamps (with surface flow of spring-fed
water). This population is now widely disjunct frahre most genetically diverse populations
located in the Southern Appalachians (Godt et35]1Hamrick and Godt 1996).
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Figure 6. Three of Maryland’s rare disjunct speciEsom left to right: Nantucket shadbush,
Amelanchier nantucketensiBhoto by Christopher Frye; Showy goldenr8alidago speciosa
Photo by Kerry Wixted; swamp pirttelonias bullataPhoto by Kerry Wixted.

One of the most influential climatic events on Mand'’s flora was the pronounced warming
period called the Hypsothermal Interval during whsome midwestern plant species expanded
their ranges eastward. The average temperaturegdinis interval may have been up to 5° F
warmer than today and precipitation levels may tdrepped by as much as 25%. Consequently,
a number of species more frequently associatedmiidwvestern prairies now occur in Maryland
in disjunct populations. An example is pale faleglove @galinis skinneriang which occurs

in Maryland in small populations in sandy barrehthe Coastal Plain. Pettingill and Neel

(2008) found that the plants occurring in Dorche€teunty on Maryland’s Eastern Shore were
genetic sisters to a population of plants from Miss The core range &. skinneriands in the
central United States.

The Maryland flora also contains populations ofwedtern species that are large enough or
extend over such a significant geographic area &g tonsidered a separate part of the species
range. For example, Virginia nailwoRdronychia virginica occurs in disparate zones, one
centered around the Potomac River (MD, VA, WV), anaorthern Georgia and Alabama and
one zone around Missouri and Arkansas (NatureSz¢8).

The final example, showy goldenrd8dlidago specioggFigure 6) relates to modification of the
environment by Native Americans and is an exampewithin-state disjunct. This species was
long-thought to be restricted to southern Marylangrairie-like habitats persisting in artificially
maintained right of ways. However, McAvoy and Hson (2012) discovered the species over
Native American shell-middens on the Eastern SHidnes finding is fascinating because the
shell-middens were manmade, created by dumpingiogiell in the same locations over
thousands of years—time enough for these habdadtadrcept and retain elements of an
advancing western flora.
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Figure 7. Canada yevil,axus canadensia rare and
threatened peripheral species that currently exists
only in locations inaccessible to white-tailed deer
Photo by Peter Stango.

Peripheral plant species

Summary: Maryland’s latitude places it at the southern end of northeastern
ecosystems and the northern end of southeastern ecosystems. Whether a species
hails from the north or the south, the Maryland flora is replete with examples of
species at or near their natural range limits, in what biologists call “peripheral”
populations.

The famous English naturalist John Ray (1627-11strated a new world plant species
delivered to him from the Maryland colony in 1688.e species was Spanish moBs#lgndsia
usneoidepsand within the Maryland catalogue Ray also diseasGalax@Galax urceolata
(Brown et al. 1987). According to Brown et al. (Y98

“apparently the colonial naturalists collected ootythe coastal plain of Maryland. . .
[Most importantly,] as the geographic attributi@esompanying their specimens
always refer to Maryland, we can only conclude thatspecies known today only from
southeastern Virginia must have occurred in Marylemthe past.” (p 248)

These examples are extraordinary not only becagiieen species has been seen in Maryland for
centuries but also because both of these speaigdikely reached their northern range limits in
Maryland.

The mountains of Garrett County provide exceller@neples of northern species that occur in
peripheral populations. Some of the more strikingneples are buckbeamMényanthes

trifoliata), and Canada yew éxus canadensigFigure 7).Both of these species are restricted to
Garrett County near the southern ends of theirrabtanges. Maryland populations of buckbean
and Canada yew form part of these species disaanigisouthern ranges. The Coastal Plain
contains multiple examples of species reaching thahi southern and northern range limits. For
example, northern golden heathdufsonia ericoidgsa common low shrub ranging from
Newfoundland through New England, is restricteddathern Maryland at its southern range
limit (Weakley 2010 reports a single disjunct logatin South Carolina). Pondspidat§ea
aestivalig (Figure 8), a rare southeastern coastal shrdbuisd at a single station on the Eastern
Shore at its northern range limit. A final exam@eurwood Qxydendrum arboreummay

reflect two different periods of migration. A chararistic and common subcanopy tree south of
Maryland, the few, scattered Maryland records regmeremnant populations near the northern
range limit.
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Figure 8. Pondspicd,itsea aestivalisa

rare southeastern coastal shrub is found at
a single station on the Eastern Shore at its
northern range limit. Photo by Christopher

Frye.

Singular plant communities

Summary: Maryland contains valuable “singular” plant communities, which are
occupied by a number of very rare plant species, among which may be peripheral and
disjunct plant species. Soldiers Delight Natural Environmental Area is an outstanding
example.

Of the “Great Barrens” of Maryland (Marye 1955)ttaaone time covered approximately
250,000 acres (Tyndall 2005), a remnant of aboQ0Hzxres remains at Soldier’s Delight
Natural Environmental Area (SD). SD is a landsaaifpeatural grasslands and oak savanna over
the largest outcrop of serpentine in the easteitedistates (Tyndall 2005). Now heavily
fragmented and greatly altered by fire suppresaiahthe resulting invasion by Virginia pine
(Pinus virginiang, it remains a singular plant community occupigdalmumber of very rare

plant species. Among these species are excellam@es of peripheral and disjunct plant
species.

For example, SD holds the nation’s largest popaatif the federally endangered sandplains
gerardia Agalinisacutg. This species is distributed in a series of disjypopulations from the
District of Columbia (historical) and Maryland nlotio Massachusetts. Several sedge species are
nearly restricted to the SD grasslands. Mead’'ses¢darex mead)ioccurs at SD in the state’s
largest and most viable population and Richardssedge Carex richardsoniiis entirely
restricted to SD. Both species are components divastern prairies and occur in Maryland as
populations disjunct from their core ranges. Aduatially, SD contains the largest population of
interior sedgearex interiol), a peripheral species (from the north) that aold#ly represents

an interesting ecological shift in the species taali€. interior occurs as a very common wetland
plant in the northeastern United States but hashyhigstricted habitat in Maryland occurring
only in sites with ultramafic (high nutrient conteatf the soils) substrates like serpentine and
diabase. This latter situation is illustrative loé ttoncept behind state ranks, which is to capture
as much of the adaptive genetic variation in spgeasepossible, thus potentially allowing the
species to adapt to changes in climate or othérgmbdgenic changes in habitat.

The character of the solls, particularly thosessodh in calcium, gives rise to a number of
diverse plant communities. For example, limestdné&sand rich forests in the limestone region
of Maryland (essentially the northern extensiothef Blue Ridge in Washington County) are
unparalleled in overall species richness. Engeth@@D4) found over 110 species of vascular
plants in a single 20 x 50 meter plot along Antiet@reek in Washington County. Many of the
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rare plants at this location are obligate calcgshilcalcium-loving). For example, Hitchcock’s
sedge Carex hitchcockiangoccurs in large populations along with a profasud wildflowers.
Calcium-bearing soils in dry, exposed habitats sagchliffs or steep slopes also give rise to
unique plant communities. For example, arbor-vffdeuja occidentalis a nearly ubiquitous
species of bogs and wetlands in the northeastertied)8tates, is highly restricted to limestone
bluffs and outcrops, particularly along the PotorRacer. The globally rare tall larkspur
(Delphinium exaltatupnoccurs in limestone woodlands along with a vgradthabitat-restricted
species including the running servicebedynglanchier humilis which reaches its southern
range limit in Maryland and adjacent West Virginia.

Some plant communities have been entirely extithatet during pre-colonial times but
recently. These “historical” plant communities nta}y be reconstructed through the cataloging
of museum specimens. For example, during a pesngding from approximately 1888 to 1921 a
number of species were collected in the vicinitpfmfuntain Lake Park in the southern Garrett
County. Amongst these species were Kalm’s bromssgBaomus kalmii and fringed brome
(Bromus ciliatuy. Neither of these species has been seen sinde Bassociation with these
collections we find multiple collections of the t#a&ndangered Indian paint brustaétilleja
coccined, along with a group of species now consideradpated including spotted joe-
pyeweed Eutrochium maculatuin American lovagel(igusticum canadeny@and another

striking disjunct from the Midwest, downy gentidagntiana puberulp Apparently, this was
once the site of a prairie-like grassland and oaterich wetland—now extirpated by the
construction of a reservoir and use of the arealaadfill.

Regionally endemic plant communities

Summary: An “endemic” native plant community is one that occurs in only one
location on earth. Several of these are known in Maryland. In all likelihood, others
have been lost without ever having been discovered.

Of the native plant communities endemic to theargihe intertidal habitats (occurring along
the shorelines between low and high tides) aloeghesapeake Bay and its tidal tributaries
comprise a distinctive set of globally rare andrrevademic species. Seaside alddn(s
maritimassp.maritima) is a wetland shrub restricted to tidal riverstiom Eastern Shore and
Delaware. Two other subspecies have disjunct ptipagoccurring in Georgia (ssp.
georgiensiy and Oklahoma (sspklahomensis This odd distribution is thought to be the résul
of range retraction during a glacial epoch leaxstrgnded populations in disparate locations that
have now diverged genetically and ecologically (&der and Graves 2004). Another globally
rare species is the regional endemic Maryland banigold Bidens bidentoidgghat occurs in
the upper Chesapeake Bay, Delaware Bay and feiwwrsdah New Jersey and New York.
Maryland has the lead responsibility for rankinig pecies as Maryland populations comprise
the bulk of individuals within its narrow range.sal in intertidal habitats lives federally
threatened sensitive joint-vetchgshynomene virginigawhich occurs from New Jersey south
to North Carolina but is currently extant in only Bcations (NatureServe 2013). Additionally,
the Chesapeake Bay contains many relatively conmspenies that occur over vast areas in
freshwater, brackish water and saltwater marshes.

On the Eastern Shore of Maryland occur a groupatifinal wetlands called Delmarva Bays.
These are shallow, seasonally flooded, freshwagtilands that are generally small (< 1 acre) but
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numerous, with an estimated 1500-2500 ponds presetite Delmarva Peninsula (McAvoy and
Bowman 2002). The plants of these bays are adap@deasonal drawdown of the groundwater
with extreme variation in dominant species. Eamnlyhie spring when the bays are full they
appear like any other pond with emergent and thgatiegetation. The same bay may appear to
be grassland in late summer and fall with a corepletifferent set of dominant species. The
species composition is zonal, from open grassyesm@minated by herbaceous species near the
center of the pond to forested wetlands around glegimeters. According to McAvoy and
Bowman (2002) Delmarva Bays harbor 45 rare and mnuon species, eight globally rare
species and the federally endangered Canby’s dnag@gypolis canbyi the latter occurs in a
single pond in Queen Anne’s County. One of the niraregguing globally rare plants is the
diminutive Harper’s fimbristylisKimbristylis perpusilld. This is a tiny, inconspicuous grass-

like plant growing only a few inches tall that estricted to the very center (the lowest elevation)
of the ponds. It may grow thickly in the exposeddaiyisoil—but only in those years where the
ponds are completely dry. The total habitat aredhis species may be less than a half-acre with
each pond contributing a few square feet! Thistplanges from Maryland south to Georgia, a
typical distribution for plants of Delmarva Bays ¢ivoy and Bowman 2002). On the other end
of the spectrum is rose coreopso(eopsis rosea(Figure 9), a lovely aster-like plant that is
restricted to only two ponds on the Eastern Shore.

Figure 9. Two species found in regionally endenanippcommunities. (left) Rare
and threatened Kate’s-mountain clové&rifolium virginicum, endemic to shale
barrens. Photo by Christopher Frye; (right) Raredaeandangered Rose coreopsis,
Coreopsis rose&nown from two Delmarva Bays on the Eastern Sheardemic to
Bay wetlands. Photo by Wesley Knapp.

At the other extreme, Maryland contains part oflilugliversity zone known as the Mid-
Appalachian Shale Barrens. These extremely drysanebaked barrens and woodlands contain
18 species found nowhere outside of the narrow Rgp&n range from southwestern
Pennsylvania, Maryland, western Virginia and adpatest Virginia (Keener 1983). The
flagship species of the shale barrens is a naloxeeccalled Kate’s-mountain cloveFrifolium
virginicum) (Figure 9). Maryland contains almost 100 popoladi of this species in a narrow
~18 kilometer-wide zone in Allegany and Washingtmufties. The plants that live in these
harsh habitats are obligate sun-lovers and aréenatat of shade. Kate’s-mountain clover grows
in exposed beds of shale with little to no soilelepment. Other species endemic to the shale
barrens are the aptly-named shale barren goldd®aliiago harrissii, shale barren ragwort
(Packera antennariifolipand shale barren primrosednothera argillicold. In the stream
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valleys where nutrients accumulate and soil magstsitess limiting, this narrow region of
Maryland contains some of the most diverse dispbdiysative wildflowers in the state.

Continuing discovery

Summary: A surprising number of plant species are still being discovered. Although it
is impossible to prove, it is a certainty that we have lost species from the State that
we never knew and will never know existed. Given the threats outlined in this Report
it is more critical than ever to find and protect the rare flora of the State.

In 2011 Knapp et al. reported fifteen new nativdiaons or rediscoveries to the flora of
Maryland. In 2012 and 2013 an additional 9 spelcga®e been documented. Nearly all of these
discoveries are or will be treated as rare, threater endangered. Among these discoveries are
species in groups one would think have been thdnguexplored such as orchids and tree
species. Numerous recent discoveries also marleraxignsions that would also be considered
noteworthy from a conservation standpoint.

Figure 10. Water Pygmywee@rassula
aquaticy, presumed extirpated, recently
rediscovered at Allen’s Fresh Natural Area
in Charles County, and now considered rare
and endangered. Photo by Wesley Knapp.
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Conservation of Maryland’s Rare, Threatened and Endangered
Plants

Regulatory authority, responsibility and resources for native plant
conservation in Maryland

Summary: For historical reasons, legal protection for plants is different from that for
animals. In Maryland, the Nongame and Endangered Species Conservation Act defines
criteria for listing for both plant and animal species in need of conservation attention.
The lead agency with this responsibility is the Wildlife and Heritage Service within
DNR, which maintains a database of natural areas and occurrences of rare, threatened
and endangered plant and animal species. This database is aligned with an
international network (the Natural Heritage Network). Funding for conservation work
on plants is largely limited to one source, the Chesapeake Bay and Endangered Species
Fund, generated from state tax check-off revenue.

Because of its origins in the Teddy Roosevelt edithe nature of formative initiatives such as
the Migratory Bird Treaty Act, most conservatiorippand law deals with animals rather than
plants. Under the North American model for consigowa various units of government were
established under the Department of the Interi@rder to address specific priorities: The Forest
Service would provide healthy forests for the piithin of timber, the Park Service would take
care of the parks, and the U.S. Fish and Wildlgevi8e would deal with fish and wildlife.

Lands not managed by one of these three agencidlsl we under the purview of the Bureaus of
Land Management and Reclamation.

When the Federal Endangered Species Act becamia [B97 3, protection was provided to
animals as populations and individuals, but nah&plant communities that comprised their
habitat. Since the Act’s inception, plants havenbaeéded to the federal endangered species list,
but with lower standards of protection. Today nfederal funding for unique species is
specifically designated for animals or even fordsiand mammals” only.

Similarly, in Maryland’s version of the Endangei®pgecies Act, while wildlife are well provided
with protections (from some activities), plants affectively left to the discretion of a property
owner who may destroy them under most circumstaiftieat is his wish. Federal and state
wildlife laws in the United States have their onigjin old English common law where the King
and Parliament owned the wild animals and presdribe ways that ordinary citizens could
harvest them on all lands, public or private. Bytcast, plants were considered to be a part of
the land on which they grew and thus plants ongpeivands were treated as the owner’s private
property.

The primary State law (enacted in 1975) that allaws governs the listing of endangered
species is the Nongame and Endangered SpeciesrZatmse Act (Annotated Code of
Maryland 10-2A-01). The Act is supported by regalas (Code of Maryland Regulations
08.03.08) that define listing criteria for endaregerthreatened and endangered extirpated
species, establishes the purpose and intent aatioly permits and lists prohibited activities.
Again, plants on private lands are viewed as theesig property. In contrast, on public lands,
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State agencies tasked with management of thosenpiegpare required to take into account the
presence of threatened and endangered plant splecieg project reviews.

Maryland land planning efforts have historicallyaanted for sites containing protected species
relatively late in the planning process, as roaggies, industrial development, or subdivision
plans were reviewed. The news of the presenceigtiarhabitats or rare species generally has
been an unpleasant surprise for permit applic&dsent efforts by Maryland state government
to highlight these areas, notably the ‘Green Inftedure” model, have made the locations of
many unique natural communities available to coytayning and zoning departments. In some
areas, this information is being incorporated ilot@l master plans, but county use of the data is
not uniform.

The threats to Maryland’s botanical heritage, dretdfore to its wildlife heritage, are not news.
Recognizing this, the General Assembly and the Gmreéhave assigned to state agencies
numerous responsibilities to manage, control, dlediate the forces that threaten our state’s
biodiversity.

Since 1979, theVildlife and Heritage Service (the “Service”) within DNR has been the lead
state agency responsible for the identificationknag, protection and management of rare and
endangered species and natural communities in Biad§iThe Service seeks to identify and
sustain populations of rare plants and animalsujfinadhe maintenance of healthy natural
ecosystems. The Service also reviews proposedaj@uent projects for potentially harmful
effects on rare species. The Service maintaingadse of natural areas and occurrences of rare,
threatened and endangered plant and animal sp@tissdatabase is aligned with an
international network (the Natural Heritage Netwdhat tracks and monitors species using
identical methodologies, nomenclature, and unitseasure across all fifty states, Canada and
Latin America. In Maryland, the Service has docutedrapproximately 720 sites that support
unique habitat for either plants or animals. MoepWhabitats that support rare animals without
the support of specialized plant communities asmall component of these sites. Plant
communities are generally the baseline fabric ¢firah communities that support both rare
plants and animals.

The Service provides recommendations for the ceasien of rare plant species and plant
communities through its coordination and advisafg with other agencies in environmental
review. Maryland Department of the Environment (M&d other regulatory agencies and
programs provide some opportunity for rare plarmt plant community conservation, though
plant conservation is one of numerous considerstidhe Tidal Wetlands, Nontidal Wetlands
and Waterway Construction statutes and regulatiom@emented by MDE, include such
considerations and often require project re-deggddress concerns related to protection of
designated plants which are state endangeredeatdmed. MDE screens all project applications
for the presence of rare species and coordinatbsDNR on protective measures to balance
these concerns with goals of applicants. Nontidatlsvid regulations also designate certain
wetlands as “Nontidal Wetlands of Special Statecgom” which include wetlands of

unique natural community types and rare plant ggedihese wetlands are surrounded by a
regulated 100-foot buffer and are subject to maiagent review requirements than other
nontidal wetlands.

2 Direct responsibility for these functions lies vthe Maryland Natural Heritage Program, a
component of the Wildlife and Heritage Service.
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It is critical to understand that funds for work on rare plants are largely limited to one
source, the Chesapeake Bay and Endangered Speciemé, generated from state tax check-
off revenues, with much smaller contributions friederal sources for federally endangered or
threatened species only.

Over the years, the resources available for coasiervefforts by state agencies have continually
dwindled to the point where tasks that Marylanizeits would expect to be done cannot be
done. Insufficient resources are available forrtiust basic of conservation tasks: surveying
plant populations to detect and assess changestshand long-term trends; data collection and
inventory; monitoring and managing existing plaomgervation efforts; and outreach to
landowners to encourage conservation on privat Tms results in insufficient protection

status for many plant species and populationsjrattkquate protection for those species
identified as in need of protection.

In some cases, the Wildlife and Heritage Servicg wark with other agencies within DNR,
with private organizations, or with other fedemahdling sources to purchase properties
supporting natural communities, restore naturalroomties that support rare plants and
animals, or to fund other projects involving bodine plants and animals. By focusing energies
on those plants, animals and natural areas thahasein danger of disappearing, the Service
attempts to ensure that these essential elemeMarytand's diverse biological heritage do not
vanish from our landscape.

Figure 11. Barrens StrawberryValdstenia
fragarioideqforeground, yellow flowers)
growing with rare and threatened Senega
SnakerootPolygala senegg@ackground,

white flowers) in Green Ridge State Forest,
Allegany County. Photo by Christopher Frye.
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What it means for a plant species to be classified rare, threatened or
endangered

Summary: The list of Maryland’s rare, threatened and endangered (abbreviated RTE)
species reflects Maryland’s unique geographic position in the United States. The
current RTE list comprises some 710 species, subspecies and varieties. In order to
quickly relate information on the level of rarity and endangerment of species, the RTE
list uses a set of shorthand metrics. These metrics communicate two basic pieces of
information: (1) the conservation rank, a generalized measure of rarity; and (2)
conservation status, a declaration of legal status through the familiar terms,
threatened and endangered.

Conservation Ranks and Conservation Status

Conservation ranksare arranged along a simple numerical scale (#th)the lower numbers
reflecting increasing rarity. Conservation ranksogbresent geographic information about rarity.
State ranks (S ranks) communicate the rarity obpfexies in the State whereas global ranks (G
ranks) communicate the rarity of the species thnougits range (although the term “global” is
used, most species are far from being globallyidisted). The rank of a species is determined
through analyses of population number, size, vitgbthreats and trends among other things.
The final metric, a combination of the numeric iRd#-5) and the geographic identifier (G or S)
distills this large amount of information into agle metric. By analogy, sports statistics don’t
relate everything about a player, but they proddendex so that one can visualize how a
particular player compares with others. State rdoksany species are modified annually, and
status is reviewed every 2-5 years or as needed.

Thus, for a particular plant species that has bajlcank of G1 and a state rank of S1 the species
is not only rare within Maryland but also rare vintlits entire range. Similarly, a plant species
with ranks of G5 and S5 relate that the plant mwmn in Maryland and demonstrably secure in
its global range. Definitions of conservation raaks presented in Table 1. All states (and
Canadian provinces) use the same ranking systerfoandt. This allows comparisons across
the political and geographic landscape and it ss@fithe most powerful aspects of the network
of State Natural Heritage Programs.

Conservation statuspresents a simple hierarchy of endangerment eethmostly familiar,
categories: threatened (the lowest status), endat@ie highest status), and endangered-
extirpated (a category unique to Maryland). Deiom$ of conservation statuses are presented in
Table 2. All species listed as threatened and egefad at the federal level are also listed by
individual states where the species occurs. Thogiges a segue into the statistics of the current
Maryland RTE plant list. (For a more detailed exylthon of the operation and utility of the RTE
Plant List, see Appendix 3.)
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Table 1. Definitions of Global (G) and State (Snh€ervation Ranks. The conservation rank
of a species is designated by a number from 1 poegeded by a letter reflecting the
appropriate geographic scale of the assessment (&@obal and S = Subnational/State or
Province).

Rank Definition

GXor SX  Presumed Extirpated—Species believed to be extirpated from the jucisain (i.e., nation, or
state/province). Not located despite intensivectess of historical sites and other appropriatetagbi
and virtually no likelihood that it will be rediseered.

GH or SH Possibly Extirpated—Known from only historical records but still sorhepe of rediscovery. There is
evidence that the species may no longer be presém jurisdiction, but not enough to state thithw
certainty..

GlorS1 Highly Rare and Ciritically Imperiled —At very high risk of extinction or elimination due very
restricted range, very few populations or occuresnwery steep declines, very severe threatsher ot
factors. Typically occurring in fewer than 5 popidas.

G2 or S2 Rare and Imperiled—At high risk of extinction or elimination due testricted range, few populations
or occurrences, steep declines, severe threatther factors. Typically occurring in 6 to 20 pogptidns.

G3 or S3 Rare to Uncommon and Vulnerable—At moderate risk of extinction or elimination digea fairly
restricted range, relatively few populations orurcences, recent and widespread declines, thi@ats,
other factors. Typically occurring in 21-80 popidat.

G4 orS4  Apparently Secure—At fairly low risk of extinction or elimination daito an extensive range and/or
many populations or occurrences, but with possiblese for some concern as a result of local recent
declines, threats, or other factors.

G5 or S5 Secure—At very low risk of extinction or elimination due & very extensive range, abundant
populations or occurrences, and little to no coméeym declines or threats.

Table 2. Definitions of State and Federal Status.

State Status Definition

Endangered (E) A species whose continued existence as a viabl@onent of the State’s flora is
determined to be in jeopardy.

Threatened (T) A species that appears likely within the foreseediliure to become endangered in the
State.

Endangered- A species that was once a viable component ofitha 6f the State but for which no

Extirpated (X) naturally occurring populations are known to exist.

Federal Status Definition

Endangered (LE) Listed as endangered under the federal Endang@eteS Act; in danger of extinction
throughout all or a significant portion of theingge.

Threatened (LT) Listed as threatened under the federal Endangegred&s Act; likely to become
endangered within the foreseeable future througalbair a significant portion of their
range.
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What can be learned from lists of rare, threatened and endangered plants

SUMMARY: Nearly 28% of Maryland’s flora—710 species—are rare, threatened,
endangered or extirpated (RTE). Of these, 343 are classified as rare, meaning that they
occur in fewer than 5 populations, and 48 are considered historical or extirpated.
DNR’s Wildlife and Heritage Service is solely responsible for the listing, management
and recovery of all RTE species. This is a significant challenge, especially considering
that these species are scattered across Maryland in hundreds of individual sites and
populations.

A breakdown of the Maryland flora according to boahk and status is presented in Figure 12.
From this figure we see that the largest wedgberpie presents the good news: 72% of the
Maryland flora isn’t rareThe bad news is that nearly 28% of the Maryland floa is rare,
threatened, endangered, or endangered-extirpated.

Breakdown of the Maryland Flora

o Endangered

@ Threatened

0O Endangered Extirpated
O Rare (S1-S3)

m Maryland Flora

Figure 12. Breakdown of the Maryland Flora by Ramkl Status. (Based upon an
estimate of 2500 vascular plants in the Flora).

Twenty-eight percent represents 710 species. Tnsber is striking. Consider that DNR'’s
Wildlife and Heritage Service is solely responsitaethe listing, management and recovery of
all RTE species. The challenges in dealing witmsmy species become evident. Further, these
species are scattered across Maryland in hundfeddividual sites and populations, presenting
logistical challenges for the small staff of then&ee’s Natural Heritage Program.

Figure 13 presents the breakdown of ranks for Maugls 710 rare plants. The largest category
is S1 (47%), meaning that about 343 species ooci@wer than 5 populations! Roughly 17% of
the rare plants occur in fewer than 21 populati@® and 22% are considered vulnerable (S3).
An astounding 14% of the rare plants are consideitbér historical (SH, 13%) or are
considered extirpated (SX, 1%).
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Distributions of Conservation Ranks (N=710)
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Figurel3. Distribution of Conservation Ranks for iland’s Rare Plants.

To illustrate some of the logistical and managenchiatlenges consider the following example
of an S1 species:

Castilleja coccinedL.) Spreng. Indian-paintbrush G5 S1 Endangered
Orobanchaceae (Broomrape Family)

Conservation note: Critically endangered due tdthalnss. Reduced to small, isolated fragments of
habitat.

Allegheny Plateau, Piedmont, Ridge and Valley* @bgraphic areas): mafic fens, meadows, and
occasionally roadsides (Carroll, Cecil*, Frederici&arrett).

Indian-paintbrush is listed as endangered becdusabitat loss and from this example we
understand that each population is likely smaltuogng in small and isolated fragments of
prairie-like habitat from Carroll County west to IGeit County (extant) but occurred historically
(indicated by asterisks) from Cecil and Frederidufies. Management at these locations
requires many activities including managed grazimgasive species control, and annual
mowing as well as general monitoring of the popatet (stem counts, flowering and seed
production, etc.). For the present time, the Whédéind Heritage Service is rarely able to
undertake such activities due to lack of resourResher, the Service goes through a process of
triage, taking those species in critical need.first

The additional bad news is that some species Withys be endangered or threatened, that is,
recovery is not possible because either we do mérstand the reasons for population declines
(that may be related to ecosystem function) ohtii@tat is so specific and so reduced that the
population occurs only at one or a few stations.

This is a dismal assessment but it is made fromrécplar frame of reference; chiefly that
specific plant conservation projects are diffiagitot impossible to fund under the prevailing
wildlife-centric budget. Thus, plant conservatiangeeds with individual efforts, but with a
botanically oriented staff of 6, most of whom penflomany other functions. Efforts dedicated to
plant conservation are necessarily limited.

However, there are species for which conservatitamte have proven not only efficacious but
have resulted in population growth. For examplstamation of serpentine grassland and savanna
at Soldier’s Delight has resulted in a stable papoih of the federally endangered sandplain
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Figure 14. Rare and endangered sandplain
gerardia,Agalinis acutais a singular disjunct
species found at Soldiers Delight Natural
Environmental Area. Conservation efforts have
been successful, resulting in population
growth. Photo by Wayne Tyndall.

gerardia Agalinis acuta that is the largest population in the United &aRestoration of bog
turtle wetlands in the Maryland Piedmont has sizdil an otherwise declining population of
Canada burneS@nguisorba canadenyisVoody plant management at an inland sand ridge s
has resulted in the State’s largest populatiorun@igl lupine Lupinus perennjsas well as the
largest, most viable population of a globally ratgterfly, the Frosted ElfinGalophyrs irug, an
obligate associate of lupine (host plant).

Conclusions concerning ongoing conservation of Maryland’s rare,
threatened and endangered plants

Summary: The situation is dire for many of Maryland’s plant species. At current
funding and staffing levels, the Wildlife and Heritage Service struggles to accomplish
the most basic tasks of monitoring and record keeping, and is able only occasionally to
conduct conservation projects in the field. Moreover, the infrastructure needed to
support plant conservation—herbaria (collections of preserved plant specimens), and
botanical/ecological research—is crumbling. The Work Group’s recommendations do
not aspire to the ideal, but attempt to take the reality of budget limitations into
consideration.

We conclude that at the current level of supporiwebe unable to halt the movement of many
species from rare to threatened to endangered siimplack of adequate funding—a point made
clear almost two decades ago by Schemske et &4)Hhd more recently by Stein and Gravuer
(2008). These losses will occur as a result ofedasing urbanization, resulting in direct habitat
conversion (immediate loss due to development)alaat as a result of habitat fragmentation,
competition and displacement by invasive specieg, heerbivory by white-tailed deer (longer-
term losses). Other forms of loss, particularlyltfeses of individual populations where already
rare species become numerically rarer, will alsmiocClearly loss of individual populations will
occur due to direct development pressures butaaddasignificantly because population-level
processes of reproduction and recruitment will lkered. Detecting and mitigating these losses
requires the kinds of monitoring and managemertveausually are not able to perform.

In addition, the Work Group is deeply concernedudthwo extrinsic factors unrelated to actual
species and population losses but neverthelessctmpgabur ability to perform conservation
work. The first factor regards the disappearandaadiversity collections (herbaria). Natural
history collections have long been indispensatdeurces for studies of biodiversity, and the
need to maintain them has recently taken on greagency. These collections offer a unique
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perspective, providing data over a long time sfdy are essential for the study of habitat loss
and fragmentation, biological invasions, and thesegjuences of global climate change.
Maryland’s biodiversity collections that allow loitgrm analyses of botanical trends (including
the DNA archived in those collections) seem to eépetually under threat of dismantlement.
Where collections have been maintained, they arataiaed on a starvation diet of funding
allowing little other than general maintenance. Mbas been written about the values of those
collections (Suarez and Tsutsui 2004).

The second factor regards the attrition of botdriapacity in our state universities and resource
management agencies (Kramer et al. 2010). The matdidely will be that new generations of
conservation biologists are discouraged from emgebotany because of the lack of research
funding. Certainly, without specific plant consetfea funds, DNR is unable to support
undergraduate and graduate research—no matterriegral the research questions might be to
management or recovery of the species. Despite fimagations, DNR botanists work closely

and collaboratively with faculty and staff of Maayld universities but those relationships and the
work performed are often based upon a spirit ofintderism and on shoestring budgets.

Declining revenues in State budgets appear likelyontinue. Our recommendations reflect what
we believe can be accomplished with existing resesjras well as with modestly enhanced
funding or staff support. We recommend a thorowfaluation of conservation priorities. Those
priorities and our overall strategies are preseimddllowing sections.
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The Rapid Loss of Maryland’s Native Plants
and the Wildlife that Depends on Them

Challenge: Habitat loss and fragmentation

SUMMARY: There is widespread agreement that the loss of biodiversity on local,
regional and global scales is driven by habitat loss and fragmentation due to
development for commercial, agricultural, residential and industrial uses. The impact
is not only on rare and uncommon species but also on what might be regarded as
“ordinary” natural areas: those with relatively common plant and animal communities
that still have great value, and that are rapidly becoming less common. Alleviating
these effects implicates policy decisions that are, for the most part, beyond the scope
of this Report. The Work Group supports ongoing efforts in Maryland to concentrate
development in suitable areas, so as to protect plant and animal communities and to
preserve natural plant and wildlife corridors.

The scope and pace of development in Maryland

Although landscape changes have always been ptré ofatural process, the colonization of
Maryland in 1634 and subsequent settlements bydearoand African immigrants drastically
impacted the ecological balance due to the rapig pad scope of these activities (Maryland
DNR 2005). Forests were cleared to make way fongaand trees were felled to build cabins,
furniture, and ships, and to provide fuel for aidgpincreasing population. Wetlands were
ditched to enhance agricultural production andnidueiral creation of wetlands was seriously
impacted by the dramatic harvest of beavers fofuh&ade. Competition and impacts from
non-native species also began, when colonists btquignts and animals from their homelands.
With the industrial revolution came pollution thHatther degraded Maryland’s streams and
waterways. The remaining forests were logged tdyce lumber and charcoal, and coal was
extracted to power factories and railroads. Cawal® dug for commerce and transportation and
rivers were dammed for water supplies, flood cdnamed power plants. Channels were dredged
through the estuaries to enhance shipping porghwhys were cut through mountains, and road
networks fragmented natural habitats.

Many of these same alterations to our environmawue ltontinued through modern times,
exacerbated by Maryland’s ever-growing human pdmriaMaryland is the fifth-most densely
populated state in the nation. Its 2010 populatit®.8 million people lives on an average of just
over one acre of land per person. Twenty-severepéaf the 6.2 million acres of land in the
State has been developed, and much of the undeklapd is fragmented to the point where
natural habitats cannot persist. More than 60%efdeveloped land—roughly 1 million acres—
was developed since 1973, as illustrated belowu(€id5).In other words, it took three

centuries to develop the first 650,000 acres of ldnn Maryland and 40 years to develop the
next million. By 1993, both the state’s forests and wetlandsbeen reduced by half (Weber
2003).
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An assessment of development patterns in the fstate1997 to 2000 determined that western
Maryland suffered the highest losses (over 8,608sa®f forests that were formerly large,
contiguous forest blocks. Furthermore, an analysike risk of forest loss based on these
development patterns found that the most likelynties to be further developed (to the
detriment of these large forest blocks) are C&zlrrett, Howard, Montgomery, St. Mary’s and
Washington (Weber 2004).

Figure 15. Land cover maps from 1973 (left) and®@(ight) show a dramatic increase in
developed areas (red sections) and loss of agucalland forested areas (green) over the last
40 years. Source: Maryland Department of Planning

The decline of single family home construction dgrthe national recession of 2007-2009 has

recently changed, with new home construction orrigeefor the third year in a row. The largest
component of new residential development is sifigiey home construction. During 2012, the
building of 9,232 new single family homes was auttexi—the highest number of single family

homes since 2007 and an increase of 10% over tnéeof houses authorized in 2011.

Residential development has generally expandedardtim three waves: first to close-in
suburbs bordering Baltimore and Washington, thehenouter ring of suburbs lining the
beltways and radial highways, and most recentfaifflung exurbs in portions of Western
Maryland, Southern Maryland, and the Eastern Shosemilar pattern has occurred around
smaller cities at a smaller scale, such as Salstbiagerstown, Bel Air, LaPlata and Frederick.
These regional trends continued in new housingtoactson in 2012.

Since the late 1960s, the average single-familyenonMaryland has been built on a larger lot,
from about one-third of an acre in the 1940s touabwmo-thirds of an acre today, while the
number of people living in each housing unit hasréased. This has translated into more homes
that house fewer people and consume more lanekrifis continue, by 2035, the Maryland
Department of Planning estimates that 491,000 hgusnits will be added, an additional

404,000 acres of land will be developed, and Marylaill lose an additional 226,000 acres of
farmland and 176,000 acres of forest. More thaped€ent of these acres will be converted to
low or very-low density residential development.

Residential development has and will continue fluance native plant habitats through direct
habitat loss, fragmentation, and loss of naturatesses.
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Figure 16. Three common spring wildflowers whosaloers are diminishing. Left to right: Trout lily,
(Erythronium americanumWild blue phloxRhlox divaricaty and Golden ragwortRackera aurga
Photos by Janice Browne, janicebrowne.com.

The impact of development on native plants

The apparent emphasis on rare, threatened andgsredrspecies in this Report should not be
taken to mean that these are our only conservatonern. The disappearance of habitat
formerly occupied by relatively common speciesls® @erious. These “ordinary” natural areas
provide important services for humans and for widland they too are under stress, with
common and uncommon species making their way toevability and on to rarity. A number of
species considered common by the authokéesbaceous Plants of Marylari@rown and

Brown 1984), are increasingly hard to find. To take example, Brown and Brown describe
pink lady’s slipperCypripedium acauleas “common throughout” the State. While not (yet)
rare, this plant can no longer be considered comimamughout the State.

Of the 710 plant species considered rare, thredtenendangered in Maryland, 100 are
considered historic (not having been seen in 2@ane years) or extirpated (lost with virtually
no chance of rediscovery). Most of those disapugkbeeause of habitat alteration or destruction.
Often a plant now considered historic or extirpates known from a single (or very few) high
quality sites that became degraded or destroyathbtiby development.

One illustrative example of such loss is the stidrthe golden colicrootAletris aured, now
considered historic/extirpated. This species waswmnfrom a single Maryland location in a
globally rare habitat type: fall-line gravel terealoogs. Located between Washington D.C. and
Baltimore, these irreplaceable habitats are smalhlghly diverse wetlands that support
numerous rare species of plants and animals. Ac&imyponent of this habitat type is fire.
Without fire (or similar habitat management) thbabitats convert to shrub-dominated or
forested wetlands. The rare species that occupygtbbally rare habitat require an open
condition and are not present when woody plantsidat®. With fire excluded from the
landscape and given the development pressure Bahienore-Washington corridor, many of
these habitats and the species associated withtliaeenbeen lost.

Even in rural portions of the State, single higlagy sites have been lost that supported
numerous species now considered historic/extirpdteis is the case with the downy gentian
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(Gentiana puberulen)awhich was lost with the construction of a res@rvSometimes a species
such as one-sided pyrol@rthila secund® which was known from nearly a dozen locations in
multiple counties, is lost due to development pressind most likely also from high levels of
deer herbivory.

The loss of fire in our landscape—an unavoidakdelteof development—is undoubtedly a
major factor in the loss of some species. Fire jgies/routine opening of habitat by controlling
woody plant species, a necessary requirement fagmplant communities. Some species require
fire to stimulate reproduction. An example is thmeican chaffseeds¢chwalbea americana

This species was once found with frequency fromddekusetts southward throughout the
eastern United States west to Texas. Now this epégiso rare it is federally listed as
endangered. In Maryland, this plant was historyciund only in Worcester County. Without
fire this species is quickly lost. The only locatithis species is still found in the mid-Atlantsc i
the relatively frequently burned pine barrens oiiNersey.

Effects of fragmentation

The highly fragmented nature of the Maryland laagigcpresents a major challenge to
maintaining native plant communities and specidsally, where connections do exist they need
to be maintained and where none exist they nebd weated. However, there are severe limits
as to what may be “protected” in the long-termldsad fragments of rare natural communities
containing populations of rare plants, as a prattitatter, cannot all be managed with equal
effort and there is no one strategy to protect thém

Fragmentation of habitats is a frequent, but noeasarily inevitable, result of development.
Ecologists have been studying the effects of fragaten at various scales for decades, arriving
at a general consensus on the overall effectaghfentation (Fahrig 2003).

l_ AW '1:.1.!|_' faga )

Figure 17. National, State and county parks arevaia green borders. It is evident
from this photo that even preserved public lancharare highly fragmented.
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Most important of these effects are alterationgatierns of important life-history components of
organisms (dispersal, reproduction, gene flow andatity), which result from increasing
isolation of habitat fragments. At some threshblel probability of an organism or of seed/pollen
moving between patches becomes so unlikely thsiegsentially zero. Unless connections are
re-established between these habitat patches peacitation then becomes a “remnant” or
residual population with an increased extinctiak wwing to the vagaries of small population
size: genetic drift, inbreeding and unpredictablends (Lande 1987, 1988; Frankham 1996).
Thus, the plants or animals that evolved and adaptea historical landscape in a functioning
ecosystem find themselves in an entirely diffeemntironment. (Tilman et al. 1994; Fahrig
2002; Hanski and Ovaskainen 2002).

Visible impacts of fragmentation and altered ecosyems

A large number of species considered rare, thredtenendangered require frequent
disturbances (i.e., early successional habitatahywbf these species are best described as
pyrophytic (fire-loving). Given the loss of a nalfire regime across our landscape, these
disturbance-dependent species are now locatedrontanmade or maintained habitats, the
most significant of which are powerlines and roddsi We will never know the historic
frequency with which fire impacted habitats and mdebate surrounds the topic. Yet, even
without this knowledge, clues to pre-settlementtadlconditions are found where the species
are still present. Numerous rare species are kramlynfrom roadsides and powerlines because
these habitats mimic a natural habitat type nodomgovided in our landscape.

One area that illustrates this well is the Brookwerea of Dorchester County. The Brookview
area supports over a dozen species considerellyéine State. Most of the populations in this
area are located along powerlines and roadsidest Mxable of these are the cream-flowered
tick-treefoil (Desmodium ochroleucypSkinners agalinisAgalinis skinneriang long-bristled
Indian-grass{orghastrum elliott)i and the showy asteE(rybia spectabilis These species are
all known from very few sites in Maryland and amedted within 2.2 miles from one another.
Habitats where these species are found in othtssése described as “dry open woodlands,”
“grasslands” or “pine barrens,” all of which areeodands with fewer trees than the dense
forests currently found in the Brookview area. Tport these species, this area must clearly
have been a more open and frequently burned habiearlier times. The roadsides and
powerlines here today are simply acting as reftaishese species. The example at Brookview
is only one of numerous examples across the 3itey species that are listed as rare in
Maryland have no known “natural” occurrence in presday Maryland, with all populations
known only from roadsides or powerlines.

In all likelihood, the paucity of native plant spexexisting in many of the small undeveloped
plots in Maryland is due in part to the effectdrayjmentation, although it would be impossible
in most cases to separate this effect from thatwasive non-native species and white-tailed
deer browsing.
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Existing initiatives to address development and fragmentation
Growth Policy

The Maryland General Assembly enacted a seriessggmtaws in the 1990s: the 1992
Economic Growth, Resource Protection and PlannictgeAd the four 1997 Smart Growth
Initiatives.

The 1992 Economic Growth, Resource Protection dawanihg Act articulates the State’s
growth policy through seven visions (the Generaeksbly added an eighth vision in 2000 and
updated the visions in 2009) centered on concemiydevelopment in suitable areas, protecting
sensitive areas and establishing funding mechartisrashieve the visions. The Act also
requires local jurisdictions to address these sasiens in their comprehensive plans. The
Smart Growth Initiatives provide incentives to betbcate new growth, protect rural land
resources, and encourage stewardship of the BagoBgentrating development in suitable
areas, environmentally sensitive areas are presemve infrastructure impacts, such as
construction of new roads, are reduced. It has beBmated that by implementing some basic
smart growth principles, developed land could lakiced from a projected 400,000 acres to
about 110,000 acres while accommodating the lanillieople and 600,000 new jobs expected
by 2035. In addition, State resources have beeremaailable to preserve land outside of
designated development areas. Similarly, the Swbée Growth and Agricultural Preservation
Act of 2012 encourages planning for developmersiime areas and prohibiting major
residential subdivisions in other areas plannegfeservation and conservation.

Building on these legislative initiatives, PlanMianmyd (Maryland Department of Planning 2011)
is a State-wide policy that directs State agenci¢arget their resources to help achieve smart
growth at the local level and counties and munidipa to identify their growth and preservation
areas to meet land use, planning, and developnoaitg.gOf the 12 Planning Visions proposed in
PlanMaryland, two outline the conservation of resesa and protection of the environment,
including identifying and protecting lands and watetegral to the preservation and protection
of environmentally sensitive and ecologically sfgraint resources from the impacts of
development. These two Visions are to be achigwexigh local comprehensive plans that are
designed to preserve and protect the integrithef3tate’s important natural and ecological
resources from encroachment and the impacts ofripatible land uses. Local jurisdictions are
required to include the 12 Visions in their commes$ive plans and implement them through
zoning ordinances and regulations, as well as addrenservation of sensitive areas in plan
updates.

Priority areas for conservation and identificatadrsensitive areas have been identified through
GreenPrint, a web-enabled map showing the relattedéogical importance of every parcel of
land in the State. This map includes “Targeted &gichl Areas,” lands and watersheds of high
ecological value that have been identified as amasien priorities by DNR, including as targets
for Program Open Space. These areas represenpsteegologically valuable areas in the State
and include large blocks of forests and wetlanai® species habitats, aquatic biodiversity
hotspots and areas important for protecting watetity. One of the contributing features to
GreenPrint is the Greenlnfrastructure, a netwodaafe undisturbed land areas (hubs)
connected by designated pathways for the moveniemitdife (green corridors). Hubs include
large blocks of contiguous interior forest (contagnat least 250 acres, plus a transition zone of
300 feet); large wetland complexes, with at le& @cres of unmodified wetlands; important
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animal and plant habitats of at least 100 acretjaing rare, threatened and endangered species
locations; unique ecological communities; migratbirgl habitats; and relatively pristine stream
and river segments (which, when considered witaa)t forests and wetlands, are at least 100
acres) that support sensitive aquatic organismsei@nfrastructure maps have allowed local
governments to enhance their efforts to providengpace, recreation lands, and natural areas,
and provided a focus for local land trusts anaeitigroups.

Critical Area Program

The Critical Area Act, passed in 1984, createdog@am to oversee the development and
implementation of local land use programs relatovéhe "Critical Area"—all land within 1,000
feet of the Mean High Water Line of tidal watergte landward edge of tidal wetlands, and all
waters of and lands under the Chesapeake Baystribittaries. The goals of this program
include conserving fish, wildlife, and plant habitathe Critical Area through the preservation
and maintenance of a 100-foot, naturally vegetdtedsted buffer (recently proposed as a 200-
foot buffer under some circumstances); protectiomomtidal wetlands; and protection of plant
and wildlife habitats that are significant from @t®-wide or local perspective because of their
rarity (including for State listed species). Sigraht habitats that receive protection include
riparian forests (forested areas of 300 feet irthvadong streams and the Bay's shoreline),
relatively undisturbed tracts of forest over 10€eadn size, certain plant and animal
communities that are the best examples of thea kirMaryland, and other areas determined to
be of local significance. Two approaches to halptatection in the Critical Area have been
adopted by local jurisdictions: (1) designatioracéas around significant habitats in which
disturbances are prohibited; and (2) protectiomgrams which employ the acquisition of the
habitat, conservation easements, cooperative agrgerwith landowners or other similar
measures. In addition, disturbance in the 1004ioibfier area may require planting of native
species or allowing natural regeneration for retetym.

Program Open Space: Conservation through Acquisitio of Property and Property Rights

Maryland’s Program Open Space was a landmark ceeisen initiative when it was conceived

in 1968. Funded by a dedicated tax of %2 of 1% ostmanal estate transfers, the program directly
linked the rate of State land conservation to #te of land development. The program currently
generates between 100 and 200 million dollars par.\Much of this funding has gone to
conserve natural habitats that provide signifigdaht community protection. A significant
portion of the Program Open Space funds are trenesfa@s block grants to county governments
to acquire and develop recreational facilities saglplaygrounds and ball fields. Over the past
15 years, an increasing amount of Program OpeneSpading has also gone to easement
programs to protect farmland, scenic vistas anal tandscapes.

The transfer tax-based link between property dgreknt and conservation was designed to pay
generously during good fiscal times and to consthicing economic recession. During times of
fiscal constriction, however, Maryland governmeas Inegularly used Program Open Space
monies to shore up deficits in State accounts atedlto conservation.

Maryland has protected more than 400,000 acresnofthrough Program Open Space.
Approximately one fourth of this number is compds¥ conservation easements of various
sorts. The trend toward easement acquisition aesimple acquisition has been driven by
numerous factors including:
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* The relative attractiveness of private landowneigdp able to monetize their land
holdings without altering their property

* The highly effective mechanism of using third pdatyd trusts as real estate service
providers

» The assumption that land protection measured gsasrhomogeneous, and that
easement ownership is as effective or more effe¢hen State ownership

* Reluctance on the part of DNR land management tm@scept ownership of new lands
in a climate of declining personnel and fiscal teses

Maryland DNR uses a computer model that assignsreerical score to all lands being
considered for protection with Program Open Spacels. The model is used consistently and
provides the basic function of preventing the asigjon of ecologically insignificant lands with
conservation dollars. However, land acquisitiosti# mostly conducted in an ad hoc manner as
property is offered to the State or comes on the&ketan areas contiguous with existing
managed areas.

A long-range strategy for land acquisition is adi@ole goal, but the reality is that only a small
percentage of the lands that might be identifiedadogically significant will come onto the
market in a given year. Program Open Space mongeegularly transferred into the general
fund during times of shortfall, so it would be imptical to hold back funds waiting for the most
significant properties to become available. Ondtieer hand, to designate tens of thousands of
acres as acquisition ‘targets’ would have broadisapons. The de facto expression of interest
by the State to purchase land could raise unreasotendowner perceptions of value and even
distort land valuations in heavily targeted ardasddition, the public targeting of huge land
areas in what would be mostly the relatively undigyed rural counties would almost certainly
raise concerns about the effects of a large-scaleersion of private property to public
ownership on the local tax base and economy.

Role of education and outreach in public support for conservation

Summary: Public support is essential if Maryland’s native plants and their habitats are
to be preserved. In addition to direct public outreach, increasing public appreciation
for Maryland’s botanical heritage can be accomplished through volunteer programs
that engage citizens in conservation activities.

Public support for conservation of Maryland’s batahheritage is crucial. Public understanding
of the importance of native plants, as well ashtienful impact of invasive plants, both in the
wild and in the trade, will be key to preserving oative biodiversity. Existing education and
volunteer-based programs can make significant dmnions, and these could be enhanced.

For example, the Maryland Master Naturalist progreoordinated through University of
Maryland Extension, engages citizens as stewartaofland’'s natural ecosystems and
resources through science-based education andteeluservice in their communities. For a fee,
the program provides 60 hours of classroom and 8&perience for volunteers, who then go on
to provide 40 hours of service each year. A widaety of volunteer opportunities are possible,
including environmental restoration projects, ediora public awareness campaigns, and field
research. The Master Naturalist program began lar@do in the 1970 and exists today in 34
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states. Maryland’s program was created between 2002011, and currently is active in the
Coastal Plain and Piedmont Regions with extengidhé Mountains planned for 2014.

Further opportunities could be provided for volnteto assist with plant conservation tasks.
Conserving our native heritage takes time and effiaff reductions have led to fewer eyes in
the field surveying for the presence or absendistald native species and for invasive plants.
An enhanced coordinated volunteer program withirRDbBbuld help while, at the same time,
educating citizens about the value of Maryland&ira heritage. Possible volunteer
opportunities might include: site monitoring; locaf, verifying and scanning older paper
records of native plants; and assisting with susv€f course, to be successful, any volunteer
program requires staff planning and supervision.

Recommendations for improved conservation of natural habitats and
listed (rare, threatened and endangered) species

To address the need for enhanced conservationufahaabitats, including those supporting
rare, threatened and endangered plant speciegcammend reinforcing the foundations of the
Natural Heritage Network. This is an internationatwork that tracks and monitors species
using consistent methodologies, and whose Marytanaponent is the Wildlife and Heritage
Service within the Department of Natural ResoufEdsR).

These recommendations posit that static or dedibirdgets, at least in the Wildlife and
Heritage Service, are likely to continue for thedderm, given the manner in which the Service
is funded. They also recognize that the Servicdimated capacity for on-the-ground
conservation management. Nevertheless, with madigstional resources it would be possible
to accomplish significant conservation tasks:

(a) Produce and maintain high-quality and curret&en rare plants housed in our
conservation database (Biotics) and the Norton-Brblrbarium.

(b) Vigorously curate the basics (rank and statit) up to date, defensible and scientifically
sound documents.

(c) Produce the highest quality science in whatevejects can be funded and publish those
results so that what we learn may be transferrédg@onservation community at large.

(d) Produce clear, obtainable conservation goalptiority plant species including
management and recovery plans.

Thus the Work Group makes the following specific reommendations:

1. We recommend expanding the active stewardship compent within the Wildlife and
Heritage Service to include four regional stewardsMany of our rare, threatened and
endangered plant and animal species require hab&tahgement to maintain and protect
viable populations. Currently, the Wildlife and Hage Service can only undertake a few
high priority projects per year. Regional stewasdslld be chiefly responsible for on the
ground monitoring and management activities in eagion (Eastern, Southern, Central,
Western).

2.We recommend a short-term assistant to the State Banist would be responsible for
assisting with updating and reviewing rank and stais, annotating database records
and processing herbarium data The Wildlife and Heritage Service employs a senfgill-
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time botanist (the State Botanist) who is respdadir setting plant conservation
priorities and whose chief responsibility is mainiiag the list of rare, threatened and
endangered plant species. The State Botanist iscomsly revising this list but progress
is limited owing to additional administrative digie

3. We recommend assistance by a professional databasanagement contractor (in the
short term) to overhaul and eliminate the data enty backlog in Biotics that is
overwhelmingly botanical in nature. The conservation database administered by the
Wildlife and Heritage Service (called “Biotics”) ia critical backlog of data for entry.
This database is essential to the conservationawf/lsind’s biodiversity.

4. We recommend establishing a special projects funddministered by the Wildlife and
Heritage Service’s Director, with allocation basedipon critical inventory and
monitoring gaps. Inventory and monitoring of rare and vulneraldenpspecies and
communities are poorly funded at present.

5. We recommend establishing a research fund, administed by the State Botanist to
address critical knowledge gaps for priority specig At present there are no specific
funds available for research specifically direc¢dlaryland plants.

6. We recommend encouraging State conservation prograsnincluding easement-based
programs funded through Program Open Space, to targt and design for the long-
term conservation of significant botanical communiies.

7.We recommend that DNR engage and perhaps formalizelationships with volunteer-
based programs like the Maryland Master Naturaliststo reduce the number of
administrative hours shouldered by DNR biologists ad ecologists Administrative and
database tasks usurp the time of specially trgmefitssional DNR staff. We caution,
however, that volunteers cannot perform every gagkthat there will be tradeoffs
between work accomplished and an increase in thikleas to manage and coordinate
those volunteers.

8. We recommend that dedicated funding be allocated tthe Norton Brown Herbarium
at the University of Maryland, College Park in orde to maintain its critical functions.
Recognizing the irreplaceable nature of the biadite collection and the uncertainty
regarding its future, we strongly recommend that$iate sustain essential funding for
core staff comprising the director of the herbari@ancurator and collections manager.

9. We recommend considering an update to the list of dhtidal Wetlands of Special
State Concern This list, maintained by Maryland Departmenttoé Environment,
identifies nontidal wetlands that are subject taergiringent review requirements than
other nontidal wetlands, often resulting in prat@ctfor rare plant species and/or high
quality natural communities.
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Challenge: Devastation from the over-abundance of white-
tailed deer

SUMMARY: Mile after mile of Maryland forests have a park-like appearance: many tall
trees, but almost nothing growing on the ground. The ground cover, when present,
often turns out to be non-native and invasive. The native wildflowers are absent, as
are the native shrubs and saplings, along with the benefits they provide. These
changes are occurring rapidly, in some cases within the last 10 years.

The population of white-tailed deer (Odocoileus virginianus) in the mid-Atlantic region
has rebounded from low levels at the turn of the 20th century to levels today that are
generally agreed to be higher than at any time in history. Landscape fragmentation
and the rise of suburbs have created excellent conditions for this denizen of
successional and edge habitat. Deer are highly adapted to habitat disturbance and
quick to become accustomed to close proximity to humans. The same suburban
habitats to which deer so easily acclimatize are generally impractical or unattractive to
human hunters, their last remaining predator except for the automobile. Even in the
most rural parts of Maryland, the number of deer hunters has been in decline for
decades, even as opportunity and hunter success are at all-time highs. It has become
evident that hunting as it exists today cannot be relied upon as the primary
population management tool for our deer herd.

The effect of this super-abundance of herbivores on plant populations has been well
studied, particularly in regard to its effect on forest regeneration. In Maryland, there
are also long-term data documenting the role of deer in the suppression of
herbaceous plants that are preferred browse plants. Some native plants (such as
Canada yew and tall larkspur) remain in Maryland only in those few areas inaccessible
to deer. Effective control of deer abundance is a necessity if we are to preserve
Maryland’s botanical heritage.

The deleterious impact of the over-abundance of white-tailed deer

Simply stated, we have more white-tailed deer imdend than our ecosystems can handle,
especially in our suburban areas. They have beohiaege agents to our environment, habitats,
human lifestyles, and to other wildlife and plaaotenunities. The white-tailed deer can be
characterized as a “keystone herbivore” in theesasteciduous forest (Waller and Alverson
1997). A keystone herbivore is a species that &fféne distribution and abundance of many
other species, that can affect plant and animaheonity structure at multiple levels, and whose
abundance has a correspondingly heavy impact oarite plant and animal community in
which it lives.

The feeding and browsing of white-tailed deer hadqund effects on Maryland’s plant and
animal communities. Twenty years ago researchevkanyland found that as deer densities
became higher and their browsing increased, thaseanmarked decline in the number of
wildflowers, songbirds, and tree seedlings in trest habitat (deCalestra and Stout 1997). By

41



Figure 18. This photo shows the contrast
between the understory inside and outside

an 8-10 year old deer exclosure fence at
Middle Patuxent Environmental Area in Howard
County. Photo by Cheryl Farfaras, Howard
County Recreation and Parks Department

2004, the University of Maryland Extension was mfiing the forest landowners in Maryland of
the threats the growing deer population posedamtiural regeneration of the forest resource.

While deer consume many non-native plants, dedepnative plants in the forest and edge
habitats, as these plants are the food sourcesnhitth deer coevolved. When deer populations
are greater than their habitat can sustainably@tjppver-browsing occurs, removing these
native plants from the understory and shrub legétbe forest. This situation has a two-fold
deleterious effect: (1) native plants are removealrate that does not allow for regeneration;
and (2) once freed from competition by native pdaitvasive non-native plants become
established.

Deer contribute to the spread of non-native invagilants. They preferentially consuming native
plants, reducing the ability of native plants tahstand competition from non-natives (Eschtruth
and Battles 2008; Kalisz et al. 2003). They alseap the seeds of non-native plants (Myers et
al. 2004).

Among the plants over-browsed by the deer arerteedaplings, which would under normal
conditions form the basis for natural successiahrageneration of the native forest. Many
Maryland forests contain few or no tree saplingsttfe existing mature trees die or are
removed, they are not replaced and thus the fotlestsselves are gradually dying.

Removal of the forest understory diminishes foagrses and nesting sites of other forest-
dwelling small mammals and birds, as well as ther tiiemselves. The effects to our forests and
native plants are obvious to the trained observerd-#a many cases to the untrained observer.
Published and unpublished data point to the sgvefithe problem, several of them specific to
Maryland. Particularly telling is documentationtbg interactions and damage caused by deer to
rare plant and animal species. Deer herbivory great at a site in Worcester County that
flowering stalks of wild lupinel(upinus perennis a threatened species, are scarce. These
flowering stalks are essential to the life of abglhy uncommon and endangered frosted elfin
butterfly (Callophrys iru3 found at the site (Frye 2012).

In another example, 19 of the 21 orchid specigb@fCatoctin Mountains of Frederick County
have seen a significant decline. This declinensoak perfectly correlated to the deer harvest
data for the county, a surrogate for deer poputadimta (Knapp and Wiegand, unpublished data).
Additionally, a rare oak forest type was recentigaimented in Talbot County. This forest is a
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very wet woods with a diversity of mature oak speclUnfortunately, the deer herd of the area is
so large there is virtually no oak regeneratioiniblgsin the understory. If deer are not checked,
this rare forest will fundamentally change or b&t lentirely.

Damage from deer over-abundance is not confingdetampact on plants and wildlife. Deer
inflict significant damage on Maryland’s agricullicrops. Deer also have a detrimental effect
on human health. On a typical day in Montgomery i@pufive motorists strike deer (Morse et
al., 2013). One in every 141 Maryland motoristd tvlve a deer collision in the next 12 months,
while the national chance of striking a deer ane 171 and in neighboring West Virginia it is 1
in 40 (Purcell et al. 2013). The average deer-Velaallision in Maryland results in an insurance
claim of about $3,000 (Kays and Timko 2011, Eylet2). However, a very real and serious
result of these incidents is bodily injury and fuenetimes fatal outcome for the occupants of the
vehicle. And it almost certainly means the demisthe deer involved. The proximity of deer to
human habitation has also resulted in an increag®eitransmission to humans of tick-borne
diseases such as Lyme disease.

-

y—

Figure 19. Ten Mile Creek in Montgomery County,cliHfieeds the Little Seneca
Reservoir. The health of the forest surroundingréservoir is critical to the water
supply of thousands of people. Photo by Janice Bepyanicebrowne.com.

How the white-tailed deer herd in Maryland came to be so large

As early as the mid-1600’s Maryland was enactingsland regulations related to game species.
The first legislation on white-tailed deer in Maagh was in enacted in 1729. In 1773, due to
declining numbers, it became necessary to regitictg deer for a three-year period, with a
season established for September and October.tBdélpse early efforts, by the 1800’s deer
were mostly relegated to the western portions ef3tate. The combination of timber harvesting,
clearing land for agriculture, hunting, and theustlial revolution were major factors in the near
extirpation of Maryland’s white-tailed deer. Morewythe natural predators of the white-tailed
deer, namely the mountain lioRyma concolorand the timber wolfGanis lupig, had been
effectively extirpated from the State by the egars of the last centurigaving humans as the
only significant predators of deer.

State management to increase the white-tailedgbgmilation began in earnest in 1937 with
passage of the Federal Aid in Wildlife Restora#ar (commonly known as the Pittman-
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Robertson Act). Some early management techniquasded: no hunting in some years,
antlered-deer-only hunting, requiring hunting lises, establishing seasons and bag limits, and
restocking by importing deer from the northern Mebtv In addition, from the 1920’s into the
1970’s, state refuge areas (Wildlife Managementéyaevere established for deer and other
wildlife and game species. During this same peraod especially after World War Il,
Maryland’s human population grew rapidly, and siblaurdevelopment expanded into formerly
forested tracts and agricultural lands. These faet@vailable food from farms and rich
suburban landscapes, coupled with managementgeactimed at protecting the deer harvest—
created an ideal environment for deer to thrive rmnidtiply, and thus the deer herd increased to
an extent never anticipated.

A thumbnail look at the harvest of deer throughtmgnefforts during this period of human
societal changes in Maryland from the mid-twentehtury until today, reveals the story of the
deer herd’s growth. It also reveals the declindheanumber of hunters after a peak in 1968.

Year Hunter Harvest Farmer Est. Deer Resident Hunting
Harvest Population Licenses

1940 375 75,925

1950 890 114,207

1960 4892 150,482

1968 5967 182,990

1990 44,279 2,910 134,942 116,713

2000 82,426 11,473 286,378 97,216

2010 95,833 8,245 234,718 79,697

2012 85,129 222,802 77,488

Table 3. Historical trends in white-tailed deer kiast, 1940-2012. Based on data supplied by B. Eyler

Private hunters are responsible for most of the daevest in Maryland, taking approximately
one third of the population annually. White-taildeker are also harvested by farmers, who can
receive permits after demonstrating damage to fleddr crops (and their livelihood) caused by
deer. For many years, since the extermination d¢&gand mountain lions and the reduction of
black bears (the natural predators of deer), hartave been the primary control on the deer
population. But the number of licensed hunterseididing. Doubtless the continued apparent
success of hunting efforts is a function of thgédaand ubiquitous deer herd. However, hunters
do not have access or choose not to pursue de#rahthe habitats that support the herd (e.qg.,
suburban communities, nature preserves, largetprigad holdings denied to the hunting
public). Many landowners are unaware of the sigaiit protection from liability conferred by
the Landowner Liability and Recreational Access L{@&nnotated Code of Maryland, Natural
Resources Article, Title 5-1101 et seq; see Kayga320

Bag limits for Maryland hunters could be said td'treersaturated,” meaning that the majority
of hunters do not take as many deer as they aaflyemntitled to do. The current annual bag
limit in much of the State allows for as many detal of 36 deer to be harvested per hunter
throughout the various deer seasons. While thisrgeis bag limit no doubt reflects the
relationship of the deer herd population and egBohficense sales, it is not realistic to expect
the average hunter to have the necessary accedspée time or resources, or the need to
harvest more than several deer annually.
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White-tailed deer greatly benefit from Marylandish and diverse landscape plantings as well
as from the protected green spaces, stream carifloodplains, forests and wetlands resulting
as the Maryland landscape has changed to accomensuladirban development. Deer browse to
these man-made suburban habitats as well as fttiens of the land (forest remnants and
stream corridors) preserved to balance the eftégalevelopment is both costly (loss of nursery
stock) and damaging to the remaining natural habita

Maryland White-tailed Deer Population Trend, 1988 - 2010
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Figure 20. Maryland White-tailed Deer Population8B32010. Source: Maryland Department of Natural
Resources.

Currently the average deer density in Marylandstsyeated at about 30 per square mile (Eyler
2013), with estimates as high as 95 per squareimgeme suburban areas (Gilgenast et al.
2009). Aerial surveys by helicopters equipped viotiward looking infrared radar (FLIR)
conducted in Howard County found that deer derssitissome very localized areas may be as
high as “hundreds” of deer per square mile (persocor@mmunication P. Norman, Howard
County Recreation and Parks). By contrast, estisnaitthe maximum deer density that allows
healthy forest regeneration might vary from 8 tgp20 square mile. In what is considered by
many professionals as a landmark deer density stefyalestra and Stout (1997) reviewed and
studied a number of eastern forest sites in Pewausid with different deer densities, and
observed that deer densities higher than aboutedSquare mile had deleterious effects on the
forest ecosystem.
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Alternative methods of deer management

“The lethal control of deer via regulated huntingmains the most effective way to balance the
deer population with environmental and cultural cems on a landscape scalgMaryland
White-tailed Deer Plan 2009-2018)

Unfortunately, attempts to decease deer abundasicg currently available methods to reduce
doe fertility have shown this technique to be exgpamand of limited utility, especially for large
areas. The doe must be captured, anesthetizetbdreavived and released, all at significant
cost ($700-$1000 per doe per treatment). In a gpediprmed in Maryland, only 47% of the
treated does were sterile in the second year tafi@iment (APHIS 2011). In addition, this
method is not practical for unfenced tracts actéss$o untreated deer, let alone for treating the
large, widespread, free-ranging deer populatiohakists in Maryland (Eyler and Timko 2013).
Nevertheless, fertility reduction could have a yaldeit a limited one, among various deer
management techniques.

Techniques to exclude or repel deer vary greatbyost, efficacy, and duration of effectiveness.
None of these exclusion techniques addresses tigafitental issue of deer over-abundance and
its effects on natural habitats.

* Fencing of various types can be effective but isalways a practical solution to damage
or loss from deer feeding activities. It is mogeefive on individual plants or small areas
such as in residential landscapes. Cost and aiestbesiderations as well as the
necessity for diligent maintenance tend to discgelits use. Electric fencing can be
effective for large home gardens, small orchardd,aop fields, although deer may
endure the shock if hunger drives them to seelgiom the other side of the fence.
Fencing of large natural areas is plainly impraatic

* Repellants have variable efficacy and they reque@guent application due to rapidly
growing shoots and weather effects on the repsll@ng., rain or heavy dew). Repellants
must be applied during mild weather and therefareaffer little if any protection to the
plants during the winter months. Repellants areeratostly, may damage some plants,
and can exhibit noxious and/or unaesthetic procksitiues on plant parts. Repellents, as
with fencing, offer no solution to deer over-abunckanor are they practical for large
areas.

Figure 21. PinxterflowerRhododendron
periclymenoides)s a Maryland native shrub
that often shows evidence of deer browse.
Photo by Janice Browne, janicebrowne.com
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Recommendations to address the over-abundance of white-tailed deer

Effective control of white-tailed deer abundancea isecessity if we are to preserve Maryland’s
botanical and wildlife heritage. This challengingdacomplicated issue will require the
cooperation of a broad range of partners inclugiogernment agencies, sportsmen, farmers, and
citizens seeking innovative ways to reduce deerbermfor the benefit of native habitats,
suburban landscapes, the economy, public safedytrewell-being of Maryland’s deer herd.

The Maryland White-tailed Deer Plan 2009-2018 pnesa thorough and comprehensive
approach to a variety of management opportunitielstechniques. The Work Group encourages
DNR and other land managers (as applicable) toegtpursue these opportunities with
emphasis on the following.

1. We recommend modifications in hunting laws/regulatns/practices.This would
include: season/bag limits adjustments to veryliped flexibility (Community Based
Deer Management), and adjusting safety zones &beay pursuits.

2.We recommend increased outreach and education on Mdand’s Landowner
Liability and Recreational Access Law Private landowners are more likely to invite
hunters onto their lands if they are aware of tteegztion from liability that this law
affords.

3. We recommend encouraging efforts by State lands magers to reduce white-tailed
deer damage on public landsThis may be done, for example, by increasing hunter
access, giving more hunters more time afield, gnddveloping management plans
directed at restoring regeneration of forest teaesother native plants

4. We recommend encouraging and facilitating more manged deer hunt programs with
volunteer hunters and more programs with certifiedsharp shooters after regular
seasons

5. We recommend investigating and as appropriate implaenting methods to increase
donation of harvested deer for community food banks&ind homeless shelters.

6. We recommend fostering education, public awarenesand endorsement of hunting as
a management tool necessary for habitat conservatipprotection and control of the
deer herd, and for the positive impact of hunting a State and local economies

7.We recommend continuing to monitor research and dealopment in deer biological
fertility controls . While unlikely to be effective to treat Marylaisdarge, free-ranging
white-tailed deer population, fertility managemeatld have a role, albeit a limited one,
among various management techniques.

The Work Group also makes the following recommendat

8. We recommend an investigation under DNR’s leadershiof permitting a regulated
commercial market in Maryland for wild-harvested venison, with input and open
discussion from all interested stakeholderdnput from DNR advisory committees, other
stakeholders within State government, sportsmercandervation groups, as well as non-
traditional partners, may provide the way in whisker-saturated bag limits per hunter (as
viewed by some) can benefit the State, native htshiand the local economy.
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Challenge: Insufficient prevention and control of biological
invasions

SUMMARY. The continuing introduction, establishment and spread of invasive species
is devastating Maryland’s native plants and ecosystems, and is inflicting major and
long-lasting harm to the State’s agriculture, to its economy and to human health. In
Maryland, there are over 400 species of invasive plants, invasive insects, and plant
pathogens that threaten the health and survival of the State’s biological diversity and
its botanical heritage (EDDMap$S 2013). Primarily through Maryland Department of
Agriculture (MDA) and Department of Natural Resources (DNR), Maryland has had
some success in preventing or slowing the establishment of some potentially very
harmful species. In some cases, finding a suitable biological control (an insect or
disease) may be the only hope. Currently, the State’s agencies do not have the
resources they need to take the actions necessary to protect and conserve Maryland’s
botanical heritage and its biological diversity from the threat of invasive species.
Increased education and involvement of Maryland citizens in invasive species issues is
crucial.

What is an invasive species?

As nationally defined, an invasive species is diefiaspecies whose introduction does or is
likely to cause economic or environmental harmamhto human health.” An alien species is
“any species, including its seeds, eggs, sporesther biological material capable of
propagating that species, that is not native tariqular ecosystem.” By contrast, a native
species is one that “other than as a result ohtiaduction, historically occurred or currently
occurs in [a particular] ecosystem.” (Exec. Orde®9)

Alien species, also called exotic, non-native, aad-indigenous, include all types of organisms
(plants, insects, mollusks, fish, reptiles, birgymmals, fungi, bacteria and viruses) that have
been introduced to places where they did not hegtthy occur. Alien species are transported,
accidentally or intentionally, by humans; they aciculocations to which dispersal by natural
means—air, water or animals—is highly unlikely. $aenewcomers are from other continents,
other countries and even from other ecosystemsmitie United States.

Most non-native species are not harmful or invadiest of our food crops and domesticated
animals are not native and they pose little or mdiem. An organism is considered invasive
when it becomes established and self-sustainiitg imew habitat, and begins to reproduce and
spread aggressively at the expense of native spantkhabitats. An invasive species typically
arrives without the naturally occurring complemehparasites, pathogens, herbivores and
competing organisms with which it has coevolvedrau@lennia and which regulate its growth
and survival in its native habitat. Free from theatural checks, introduced species adapt and
thrive in their new environments. Two examples ajoninvasive species in the United States
are chestnut blighQryphonectria parasiticg a fungal disease, and the European gypsy moth
(Lymantria dispaJ, an insect. Both species were brought in frorevelere, became established
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and quickly spread beyond managed systems to signify and forever affect eastern hardwood
forests.

Invasive species generally have characteristidshiéla them succeed in their new environment.
They can reach reproductive maturity early; prodalmendant seed or eggs; reproduce asexually;
adapt to a wide range of temperature, moistur@ibcenditions; or undergo changes that make
them more competitive in their new habitats. Whitg all non-native invasive species display

all of these characteristics, any of these trats@nvey an advantage over a native. Also,
invasion often involves a lag time of many yeaudations of a non-native species increase
unheeded until a tipping point is reached aftercwharadication is impossible and even control

is prohibitively expensive (see Figure 22). We nibenh settle for minimizing the invader’s
impacts by reducing its numbers, containing it gaphgically, removing satellite populations

and hoping for the development of an effectivedmadal control agent.

Invasion Process
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Figure 22. Time course of an invasion frameworkge during management planning. Source: Invasive
Plant Management, CIPM Online Textbook, Dr. TimtRea, University of Idaho
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What harm do invasive species cause?
Economic consequences

Invasive species cause disruption to agricultunedtry and fishery operations, with major
economic consequences. Impacts range from reduelel$ pf food and forage crops and timber,
all economically valuable, to reductions and losBst and shellfish. A clear example is the
invasive oyster parasitéaplosporidium nelsonipr MSX, which decimated Chesapeake Bay
oyster populations in the 1960s and 70s. It wasdhiced when the natural host, the Japanese
oyster, was brought to the East Coast of the UrStates for aquaculture testing. In 2011, DNR
promulgated a regulation prohibiting felt-soled wes] due to their superior capacity to spread
the invasive alg®idymosphenia germinatar rock snot, from trout stream to trout streém.

this case, both the invader and the regulatoryorespit precipitated had economic
consequences.

The cost of invasive species nationally has begémated at $120 million per year in
environmental damage and losses (Pimentel et @b)20

Human health impacts

Invasive insects and pathogens like the Asian tigesquito and West Nile virus, both
introduced to the United States in the last 25gjeae now well established and have cost
millions of public and private dollars to monitarchmanage. Center for Disease Control
researchers estimated the average cost per cigesbfNile virus that would be saved by use of
an effective vaccine to be $34,200, and the cogtaotinating 100 million people to be about
$8.7 billion (Zohrabian et al. 2006). These twocpg alone have discouraged Marylanders from
participating in outdoor recreation, and have cdukeess and even fatalities in susceptible
groups. The sap of giant hogweéte(acleum mantegazzianuna)federally listed Noxious

Weed, causes such photosensitivity that it canecaesond degree burns and, if in contact with
the eyes, blindness. The ornamental shrub Japaaeserry Berberis thunbergii)which
increasingly infests Maryland forests, is linkechtgher incidence of Lyme disease-bearing ticks
(Williams et al. 2009).

Ecological impacts and harm to Maryland’s botanicalheritage

Invasive species can reduce numbers and diversitgtive plants and animals and their
ecological communities. Impacts include suppressiaiare, threatened and endangered species,
and increased expenses for management activitteseatoration of damaged landscapes. The
Mid-Atlantic Invasive Plant Council reports thatpapximately 300 species of non-native plants
are invasive in natural areas in the mid-Atlangigion.The Maryland State Botanist estimates
that 40% of Maryland listed rare plant speciesthreatened by one or more non-native invasive
plants.

50



-
-l

#
*

Figure 23. (Left) Mile-a-minute vin€€rsicaria perfoliajaeasily climbs and spreads into floodplain
forest canopies, blocking light to the plants iedeps. (Right) Chinese wisteri#/(steria sinensijs
strangles and kills mature trees. Photos by Kelkyele.

One plant presents an example of such impactsvaraddevels. The European plant garlic
mustard Alliaria petiolata) was introduced in New York in the mid-1800s a®agnd

medicinal herb. It has spread and is now widelyrithsted in moist woodlands in all but 12
states and three Canadian provinces. Garlic muptadiices the same chemical signal as other
mustard family species, including its botanical siog, toothwortsGardamine spp which are

the host plants for the rare butterfly, West Viigiwhite Pieris virginiensi3. Maryland’s
populations of this butterfly occur primarily in @ett County, where garlic mustard is spreading
through the forest understory and toothwort numbegsdeclining. The butterfly is drawn to
oviposit on garlic mustard, but its eggs do nothaor hatch poorly, and its larvae cannot
survive on this plant. Also, garlic mustard prodsieeroot exudate that has been shown to inhibit
the naturally occurring association of certain fagi—mycorrhizae—and tree roots (Roberts
and Anderson 2001). All Maryland’s hardwood foreses need mycorrhizal associations to
thrive. This is especially true when plants aredlegs, before they have well-developed root
systems. Extensive infestations of garlic mustard Maryland forest can thus interfere with tree
regeneration. Recent research indicates that #michls garlic mustard produces may directly
affect germination of native wildflower seeds (Rab&nd Anderson 2001).

Other examples of non-native invasive plants inelud

* English ivy Hedera helix, H. hiberniga Oriental bittersweeGelastrus orbiculatus
Asian wisteria \\Visteria sinenis, W. floribundland other invasive vines overtop trees
and shrubs, weigh them down, shade their foliagdlegthem and eventually kill
them (See Figure 23).

» Lesser celandine (aka fig buttercupjcaria verng, an herbaceous spring perennial,
and Japanese knotwedeh(lopia japonicg, a large shrub-like plant, thrive in
floodplains where they suppress dozens of nativiegwildflowers.
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The spread of invasive plants also affects anittadepend on native plants for survival.
Native plants support the growth and reproductibnative insects. Because native insects and
plants coevolved over many thousands of years, msstts are adapted to the particular leaf
chemistry and physical properties of specific gamithough some native insects are able to
consume invasive plants, especially those relatelde native plants they are typically feed on,
native plants produce much more insect biomassrary more insect species than non-native
plants. Insects are the direct food source forrathemals such as birds, reptiles and small
mammals. They also provide valuable services todmsnsuch as pollination, and aeration and
nutrient cycling in soils (Tallamy 2009).

Non-native plants provide less beneficial food aabitat for animals than native plants. For
example, oriental bittersweef¢lastrus orbiculatusheavily eaten by songbirds, does not
supply the nutritive value they need to supportdinesses of migratio@rnamental shrubs
commonly planted at the suburban-forest interfasereduce nesting success of forest birds and
may cause increased nest failure (Borgmann andvRadde004, Johnston 2006).

Exotic insects and pathogenkave recently been responsible for enormous loxsestive
plants, especially trees. Examples include:

* Hemlock woolly adelgidAdelges tsuggean insect native to East Asia, is currently
causing widespread mortality of eastern hemldduga canadensishroughout
much of its range including Maryland.

* Emerald ash boreAgrilus planipenniy a beetle of Asian origin, is responsible for
the death of millions of native ash tre€saxinus sppin the United States. It is
present in Maryland and it is not clear whethertcdrand quarantine efforts will be
adequate to prevent widespread mortality of aséstre

Control of non-native invasive species in Maryland
Invasive species management consists of:

* Preventing their introduction and spread;
* Removing them by physical or chemical means;

* Introducing biological controls, that is, the miorganisms, predators and parasites that
keep them in check in their native environmentst an

* Reducing the over-abundance of white-tailed debrigchvpreferentially consume native
plants.

Invasive species control in Maryland resides prilpavith DNR and MDA. These agencies
often act cooperatively with federal agencies amy neceive funds from federal sourcés.

% TheNational Invasive Species Council (NISCprovides high-level interdepartmental
coordination of federal invasive species actiors\@arks with other federal and non-federal
groups to address invasive species issues at timmaldevel. NISC’s National Invasive Species
Management Plan, most recently updated in 2008esexrs a comprehensive “blueprint” for
federal action on invasive species, as well as NI®EGmary coordination tool. For a list of
Maryland and federal laws pertaining to invasivecsgs, see
dnr.maryland.gov/invasives/laws.asp.
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MDA, primarily through it9Office of Plant Industries and Pest Managementhas significant
responsibility for preventing the introduction atmmbatting the spread of invasive species.
DNR does tracking and control work for invasive aninaisl plants on public land, working
closely with MDA, especially on invasive specieatthffect State forests. Due to lack of funds
in recent years, these capabilities have beenantity reduced. Outside funding including
grants from federal agencies, supports some effoutsthese are typically short-term and
project-based. When grant terms expire, the Stgacy often cannot continue work begun with
outside funds.

TheMaryland Invasive Species Counci(MISC), established in 2000, is a voluntary non-
incorporated “group of concerned scientists, lamhagers, business people and citizens acting
to reduce the spread of invasive plants, animalsdsseases.” MISC members are drawn from
State agencies, the federal government, academitharprivate sector including for-profit and
non-profit entitiesln addition, MISC sometimes brings in relevant ¢inencies on an ad hoc
basis. MISC’s status as an informal organizatioamsehat it does not have paid staff and
cannot receive or disburse funds. For projectsri@tire funding, MISC has partnered with
(among others): MDA, DNR, USDA, the University ofailand, the Maryland Nursery and
Landscape Association, and with other agenciesatities. Thus, despite its limitations, MISC
is able to function as a coordinating body for egeacy response to new invasive species, as a
consensus-building organization, and as an infaomaesource.

A number of states have legislatively created imeaspecies councils whose activities are
funded by the state. These councils, which typyaaktlude representatives from state agencies,
academia and the private sector, develop strategiagement plans for early detection and
rapid response, recommend and coordinate contrasunes, identify restoration and research
needs, and coordinate among state agencies arcadgates, among other activities. These
councils may confer advantages, including the i hire staff if funds are available. Given
the effectiveness of MISC, however, it was not appito the Work Group that a council of this
type would be beneficial for Maryland.

Thelnvasive Plant Advisory Committee(IPAC), established by statute in 2011, was cretiied
support the Maryland Secretary of Agriculture iveleping approaches to invasive plants, in
particular those introduced through horticultutadcnels. The IPAC was charged with adopting
a risk assessment protocol, and using that protoa@nk plant species into two tiers. Tier 1
plants will ultimately be banned from productioalesor transport. Tier 2 plants may be sold and
planted, but only with appropriate signage indiogtiheir invasive nature. IPAC has adopted a
weed risk assessment tool, but has not yet prodaitieded list of species, primarily due to the
need for funds to pay a professional to complesessnents. Just this October, however, MDA
has received federal funding that should allow ss®ents to be undertaken; IPAC anticipates
the release of a two-tiered species list in 2014.

TheMid-Atlantic Invasive Plant Council (MAIPC), another voluntary organization, provides
regional leadership to address the threat of inegsiants to the native species and natural
habitats of the mid-Atlantic region. The councibedinates regional efforts to gather and share
information on the identification, management anel/pntion of invasive plants, provide
training and volunteer opportunities and to idgntésearch needs. The Council is represented
by members from Delaware, Maryland, New Jerseyn®g@mania, Virginia, West Virginia, and
the District of Columbia.

53



Early detection and eradication

The U.S. Department of AgricultureAimal and Plant Health Inspection Service (APHIS)
along with the Department of Homeland Securityufatgs the import into the United States of
plants and animals (including insects) and condoetder inspections that prevent the import of
a large number of invasive and potentially invasigecies. Thus Maryland, along with the other
states, depends on the efficacy of this federg@daon team to protect its borders from non-
native species known to be invasive. Due to themel and cryptic nature of many of these
species, some escape detection and become estdblishhe last two years, APHIS has
developed and begun using a weed risk assessmpir@dict the probability that an unknown
exotic plant species will be invasive in the U.8eTagency is using this tool to support
importation permit decisions for “plants for plargf that fall into the category of NAPPRA, Not
Authorized Pending Plant Risk Analysis. IPAC hasdd the APHIS weed risk assessment
model for its plant assessments.

MDA'’s Nursery Inspection and Plant Certification staff has responsibility to inspect all
Maryland licensed nurseries for invasive plantsaedds, insect pests, and pathogens. In fact, it
was during one of these routine inspections tharald ash borer was first discovered in
Maryland. In recent years, due to limitations inding and staffing reductions, it has not been
possible for existing staff to perform as many gxpns as in the past.

In 2005 MDA and DNR developed tligmergency Response Plan for Invasive Forest Pests
to be activated when a new, invasive insect oragisespecies is detected and identified as a
threat to Maryland’s forests. Its purpose is tordowate the response among state and federal
agencies, academia, industry, and the public.

Four years ago, DNR formed an internal task foocadvise the Secretary of Natural Resources
on invasive species policy and regulation. Titleellbhvasive Species Matrix Teamthis group
includes representatives from every DNR unit thealsl with invasive species in some way. The
group has conducted research, printed signs fataqguvasive species identification and
awareness, provided a point of contact for outsedearchers and helped develop a K-12
invasive species curriculum for Maryland schools.

lllustrative Examples

Two recent examples illustrate the challenges mitan combatting newly introduced invasive
plant and animal species that pose a threat to |ataiis native plant populations.

Wavyleaf basket grasgOplismenus undulatifoliggWLBG) is a relatively newly discovered
invasive species. WLBG was discovered in Patapsaie $ark in 1996. It was at that time an
unknown grass but it was identified and its presgunblished in 1999. It has continued to
spread. Its seeds are extremely sticky and adheyeeat numbers to clothes and to the coats of
large mammals. By 2007, when DNR invasion ecoledistt became aware of this gragsvas
found to be spreading quickly, and exhibiting cletedstics of a potentially threatening invasive
species. In the following three years, DNR sperdf5$100 to map and treat specific infestations,
and attempted to raise additional funds to contasic life history research about the species
and continue control work. During that period, WLB@s discovered to be widely distributed
on thousands of acres of private land within Mamglat was also discovered in Virginia,
growing as far west as the Appalachian Mountains.
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Dr. Vanessa Beauchamp of Towson University has wcted the first field studies of this
species. Her recent research shows that WLBG dghte characteristics of a highly invasive
species (Fulton 2013). In 2010 DNR abandoned aftoreradicate it, believing it to be
distributed well beyond public lands and lacking thinding or staffing to complete the work.
DNR now attempts to minimize its spread by coninglihewly discovered infestations. There is
an active group of volunteers working under a DNRified pesticide applicator to provide
herbicide control in Patapsco State Park. Dr. Beamonp’s group has developed a smartphone
application for volunteers to record sightings. $eev.towson.edu/wavyleaf.

Lessons can be drawn from this example. Intensiveritory, mapping and research must be
done quickly after a potentially invasive plantiscovered, or else eradication is impossible.
However, funds for these essential functions weteamailable until it was too late, and the State
had no mechanism for prioritizing the control akthew invasive plant.

Emerald ash-borer (Agrilis planipenni$, a beetle that fatally attacks all species ofthor
American ash trees, was first detected in MaryiarZD03 during routine inspection of nursery
stock. Coordinated by MDA with substantial partatipn by DNR, eradication efforts were
effectuated during 2003-2006. These efforts wepeight to have contained and prevented
spread. However, beetles were found outside theagtiae/eradication zone in 2006 and are
likely to be spreading, primarily through the mowarthof firewood. The eradication and control
effort thus bought some time but ultimately faifj@dmarily due to uncontrolled transportation of
contaminated firewood, inadequate education ofjreeral public and inability to enforce the
guarantine.

As the above examples illustrate, Maryland’s aptiit respond to new invasions could be
greatly enhanced if its existing programs for invaspecies detection, research, monitoring and
eradication had adequate funding and political etpp

Figure 24. Invasive wavyleaf basket grass

(Oplismenus undulatifoliyscovers acres of the
forest floor at Patapsco State Park. Photo by
Dr. Vanessa Beauchamp, Towson University.
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Management of established invasive species
Biological Controls.

The majority of invasive species that are hereyada here to stay. While eradication of
invasive species, particularly plants, from spediies of small acreage is possible, the only
hope of reducing widespread populations is to agsly test, import and release the insects and
other organisms that keep those plant speciesackdn their native regions. Classical

biological control involves importing a monophagdeats only one thing) insect or host-specific
disease from an invader’s native habitat. Biocdrggents are typically imported only after
extensive testing for host specificity in theirimatenvironment, and further testing under
laboratory quarantine conditions for several y@atse United States. Once the agent is
evaluated and recommended for permitted releaeianvironment, permit holders are
required to follow very specific guidelines for lmgical control agent release and reporting.
Once established, a biocontrol agent and its mesidier coexist at low population levels that can
be tolerated by the invaded ecosystem.

These biological controls will not be a panaceaiaodnnot be assumed that all of Maryland’s
invasive species will be subject to biological eotg within time frames that we can envision. In
their native habitats, most plant species are kathand therefore controlled by dozens of insects
and other animals and pathogens, in addition timdgamompetition from other plant species. The
instances where only one or two biological conagénts can make a significant dent in the
population of a plant species may not be common.

Nevertheless, there are encouraging signs of ssicEesthree of the 15 most problematic
invasive plant species in the mid-Atlantic regiparple loosestrifeL{ythrum salicarig, mile-a-
minute Persicaria perfoliatd and garlic mustardX(liaria petiolata), at least one non-native
insect or fungus has been found. Several inseciespbave been released under permit as
biological control agents for purple loosestrifedaince 2007 MDA has been engaged in a
biological control program for mile-a-minute weé@lhe permit request for garlic mustard
biocontrols has not yet been approved.)

Much of Maryland’s biological control implementati¢that is, the production and distribution
of approved agents) has been carried out by MBPast Protection and Weed Management
Section Currently the MDA staff dedicated to the biolagicontrol effort consists of one full
time contractual employee and one supervisor whaleaote only about 15% of his time to
biological control projects. This is reduced frame tL990s, when the section had a full-time

Figure 25. The rare West Virginia White
butterfly Pieris virginiensiyis attracted to
invasive garlic mustardA{liaria petiolatg, a
botanical cousin of its native host plant, but
eggs and larvae do not survive. Photo by
Kerrie Kyde.
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scientist and a staff of a half dozen individualaducting research and implementation of insect
and weed biological control projects. The curreoug of two individuals currently confines its
efforts to rearing and releasing wee\lRhinoncomimus latipeshat are approved for control of
mile-a-minute weed and monitoring for previouslyraaduced beetle&alerucella spp.jo

control purple loosestrife. While these progranesragarded as successful, they require
continued monitoring and release over a numbeeafs/ Yet funding is at risk on a year-to-year
basis, and there are little or no resources farareh or additional introductions.

Management of the Overabundance of White-tailed Dee

If given the chance, native plants would in mangesahave the ability to withstand competition
from invasive plants. But they are not given tharate to compete when they are preferentially
consumed by white-tailed deer. Reducing deer almgaldevels the playing field” for native
plants in their competition with non-native pla®&winski 2008). The problems arising from
the over-abundance of deer in Maryland are addiassgetail in a previous section of this
Report.

Removal of Established Invasive Plants

There are specific situations of rare, threatenmezhdangered plant species barely hanging on
against the onslaught of invasive plants such jpani&se knotweed. Intensive, focused physical
and chemical removal efforts at those sites coal@ saluable and threatened habitats even
where the targeted invasive species is unlikelyet@radicated in the State. With the addition of
a few regional stewards, DNR’s Wildlife and Herga§ervice could undertake such projects,
thus making a real difference to the preservatiodaryland’s most valuable and threatened
native plant communities.

Regulation of Invasive Plant Sales

Unlike some other states, Maryland does not cugreatjulate the sale or planting of invasive
plants other than those classified as agriculwesds. To begin to remedy this, the General
Assembly in 2011 enacted Maryland’s Invasive Pl&mes/ention and Control Law (Annotated
Code of Maryland Agriculture Article, 9.5-101). Ttaev established the Invasive Plants
Advisory Committee (described above), which wasiestied to adopt a science-based protocol
to be used as a basis for creating a two-tieofiglants known to be invasive in Maryland. Tier
1 plants will be outlawed in the State. Trade aadd sf Tier 2 plants will require retailers and
landscape contractors to provide point-of-salellageegarding invasiveness. The new
regulations are to be phased in, with MDA ultimate$suming responsibility for enforcement as
part of its regular nursery inspection program sTieisponsibility would be added to the existing
responsibilities of nursery inspectors and woultteéase the time for inspection of each nursery.
If inspections are to continue at the current fegpy (already reduced from prior years),
additional staff will need to be added.

Public outreach on invasive species

The fight against invasive species is most effectis prevention and early detection, with rapid
response when an invasion has just begun. In addibi educating the general public on this
issue, volunteers can be trained to monitor nataneds for invasions, and also to help with
eradication. This is already happening around theeSs a number of counties train volunteer
“Weed Warriors” to identify and remove invasive ngative plants. Many volunteer
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organizations conduct invasive plant removal progreoften in local parks. It would increase
effectiveness to institutionalize this activity tsgcking and promoting it at the State level. When
early detections of invasive species are madenedrs and State agencies could be alerted and
put to the task of control.

The Texas Master Naturalists serves as a modelgratip among federal and state government
agencies and nongovernmental organizations, inojuttie Ladybird Johnson Wildflower
Center. According to the web site, www.texasinvaaem,

“The Invaders of Texas Program is an innovative aign whereby volunteer "citizen
scientists" are trained to detect the arrival asgetsal of invasive species in their own
local areas. That information is delivered intdateswide mapping database and to those
who can do something about it. The premise is ®mfhe more trained eyes watching for
invasive species, the better our chances of lesgemiavoiding damage to our native
landscape. . . . These teams, coordinated by tihdflgwer Center, contribute important
data to local and national resource managers whoinviurn, coordinate appropriate
responses to control the spread of unwanted ingadée Invaders Program is designed to
move the target audience beyond awareness to awmtionvasive species.”

The Invasive Plant Atlas of New England providesthar successful example of early detection
of plant invaders in natural ecosystems (see hitpw.eddmaps.org/ipane/).

To design such a program in Maryland would reqaaerdination among staff at University of
Maryland Extension, MDA, and DNR. A funded positianone of the agencies could act as
coordinator. One of the Work Group recommendatisrtsat DNR engage further with
volunteer programs like Master Naturalists. Thigldgotentially expand to include invasive
species programs like that of Texas.

Recommendations to combat the threat of invasions by non-native species

The spread and the establishment of invasive specadtering and destroying Maryland’s
botanical heritage and natural ecosystems, asaseiflicting major and long-lasting harm to
the State’s agriculture, human health and economy.

1. We recommend that resources be allocated and pridized toward prevention, early
detection and rapid response to control newly intrduced or discovered invasive
species before they have a chance to spread, becané&enched and exorbitantly
costly to control. Some portion of these resources should be desigiat mapping
invasive species on and adjacent to high priorigssAn emergency response system
similar to the Incident Command System and an eemengpool of funds to use for
immediate control work should be established.

2. We recommend that Maryland State agencies continu® participate in the Maryland
Invasive Species Council (MISC)Although an informal organization, MISC is able to
function as a coordinating body for emergency raspdo new invasive species, as a
consensus-building organization, and as an infaomaesource.

3. We recommend increased support of research on anthplementation of invasive
species biological controls and organism releaseggrams The existing program
within Maryland Department of Agriculture (MDA) hégen significantly cut in recent
years and should be restored at least to priofdeve
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4. We recommend increased support of research on therdct and indirect impacts of
invasive species on native species and ecosysteResearch documenting and detailing
the characteristics of invasive species and then ltaey inflict would greatly assist in
planning and funding invasive species control é$for

5. We recommend funding for additional ongoing assessents by the Invasive Plant
Advisory Committee and for inspections by MDA underMaryland’s Invasive Plants
Prevention and Control Act. Currently, funding is only available for one yéar
assessments of non-native plants likely to be ineasnd thus subject to regulation under
the law. MDA will ultimately assume responsibilfiyr enforcement as part of its regular
nursery inspection program along with the existiegponsibilities of nursery inspectors. If
inspections are to continue at the current frequéalceady reduced from prior years),
additional staff will be needed.

6. We recommend that Maryland citizens be encouragedral provided with incentives to
become involved in stewardship of lands adjoiningigh priority natural areas. This is
to ensure that invasive species are eradicategdoiced to a maintenance level so that they
do not serve as sources for reinvasion of targewedervation areas.

7.We recommend establishment of a staff position fanvasive species education in
University of Maryland Extension Service programs including Master Gardeners
Public awareness, especially among gardenersséntal to lessen the spread of non-
native invasive species.

Figure 26. Approved biological control agent,
black-margined loosestrife beetl&4dlerucella
calmariensigquickly begins feeding when released
on purple loosestrifeLfythrum salicaria.)his
invasive plant threatens native wetland plants and
wildlife and has impeded the flow of water in
irrigation systems. Photo by Kerrie Kyde.
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Challenge: restoration and landscaping practices

SUMMARY: The use of native plants in restoration, landscaping and gardening should
be encouraged in order to enhance biodiversity in partial compensation for the loss of
natural biodiversity and to avoid spreading non-native invasive species. In the past,
invasive plants were widely planted by Maryland State agencies, but the State
Highway Administration, Maryland Department of the Environment and many local
jurisdictions now recognize the value of using native plants for restoration, roadsides
and other situations. Invasive plants continue to be sold in the trade, as addressed in a
previous section of this Report. Public outreach on ecological benefits of native plants
in the landscape should be encouraged and enhanced.

How restoration and landscaping affect native plant conservation

Restoration and landscaping include a wide rangeamiting and gardening activities, from
roadside planting, restoration of mined areas agittbwd mitigation to residential and
commercial landscaping.

The effect of restoration activities on native plaabitats varies with the situation. At one
extreme is a habitat restoration project whose gotdle literal restoration of a previously

existing habitat. Here, the selection of plantsusthoepresent the natural community as nearly as
possible. Farther along the scale is a typicalsiold Even if the original floral inhabitants of

that strip of land were known, they are unlikelyrépresent good choices for a roadside
“landscape,” with its safety, engineering and otleguirements. The conservation goal here is to
minimize harm to nearby natural areas, not to r@pce them. A similar challenge arises with
urban landscapes that may have been developedeteagd: the original flora is unknown and
the soil and other conditions have drastically ¢feah Many projects fall somewhere in the
middle, with the plant choices dictated by a mixeoblogical and practical considerations. For
example, abandoned agricultural areas often haseedlhydrology and soil nutrient levels, and
may be dominated by invasive non-native speciesefieeless, a kind of restoration is possible
by planting and protecting a selection of tree$ #mpgroximates but does not duplicate the
species mix in nearby forests.

Landscaping with native plants cannot replacenastiral areas, but it has the potential to
partially alleviate the impacts of the loss. Intfaaen modest increases in the native plant cover
on suburban properties significantly increase tlmalmer and species of breeding birds, including
birds of conservation concern. Birds and other atsmeed insect food to survive, and native
insects need native plants to survive. With fewegtions, only insect species that have shared
an evolutionary history with a particular plantdage have developed the physiological
adaptations required to cope with the chemicatheir host’s leaves. Thus, native trees such as
oaks support hundreds of different butterfly andhmspecies, whereas many non-native trees
support few or none (Burghart et al., 2009).
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Figure 24. Maryland native cupflowe®ilphium perfoliatumwith eastern tiger swallowtailP@pilio
glaucus dark female). Photo by Rochelle Bartolomei.

Homeowners often look to landscaping to increaser#tiue of their properties and thus
traditional gardening is usually driven by cultuagisthetics rather than ecological considerations.
It is common knowledge that a significant propartaf the plant species for wholesale and retail
sale in Maryland originated outside North Americanoregions of North America distant to
Maryland. Many of those non-native plants servedrtgmt decorative and utilitarian functions
and do so without harm. Some, however, are invaameaning that they escape into the wild

and may do considerable damage to our native plasthanimal communitie$n addition,

planting any non-native plant, even one that isimeasive, misses an opportunity to enhance the
local ecosystem with a native plant that suppartsbbutterflies and other animals, and that
might partially compensate for the loss and fragiaison of our natural plant and animal

habitats.

Non-native plants known to be invasive, e.g., Norweaple Acer platanoides as well as

plants with characteristics likely to result in asiveness, e.g., Japanese silvergigisscanthus
sinensi$, are commonly sold and planted in Maryland. Asctiéed above, new regulations to
ban sale of a few invasive plant species and requomt-of-sale labeling of others, are in
progress. In addition, some nurseries have volimtaggun to label plants as potentially
invasive and to list alternative species, includiagivesThe native plant industry plays an
important role in providing responsibly cultivateldnt material for landscaping and restoration.
We caution against harvesting native plants froentiid.

Landscaping and gardening choices, by definitiom haade with human preferences in mind. In
many cases, those preferences can be well serdedmiappropriately selected Maryland native
plant that will also benefit the other animals withich we share our environment.

The role of local genotypes (“ecotypes”) and genetic diversity

In revegetation projects, cultivated plants arechased from growers and seeded or planted at
the restoration site. Even if plant species nativislaryland are used for such projects, the plants
may not be from local material. For example, serdg have been collected from a population

in Texas and grown in North Carolina before beiolgl o a Maryland client. Or, they may be
native to one region of the state and planted atheer (e.g., coastal plain vs. mountains).
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It often happens that a particular plant speciesvgmaturally over a wide geographic range,
including various different climatic conditions,ilstypes, and other habitat characteristics. For
example, red mapléA€er rubrun) is native in much of the eastern United Stataspbpulations
in New England may have genetic differences thabknthem to survive a colder climate than
those from the Carolinas. Thus, “ecotype” is a ephaised to describe a sub-population of a
species that has adapted to a particular set afogreental conditions, and usually is defined as
having been derived from plants growing within atipalar geographic area (Lubchenco and
Real 1991).

There is concern about the risks of introducing-lomal native plants in restoration projects and
roadside plantings. The perceived risk is two-fohd: potential negative impact on local
populations of the same species; and the posgithit the introduced non-local plants are not
well-adapted to the climate and conditions of #&aration site. For this reason, restoration
protocol often suggests using plant sources of lm@aenance or local ecotypes. As will
become apparent in the following discussion, furtksearch on the use of local ecotypes is
needed and there may be no conclusion that is gkezedsle across all species and planting
situations.

One of the possible threats to local plant poporetifrom the use of non-local genotypes in
restoration projects is genetic swamping of locgations (Booth and Jones 2001). If the
introduced plants interbreed with local populatidhss will affect the genetics of the local
population and may even completely “swamp” it sat the local population is effectively
converted to the introduced ecotype. If the intliecotype is less adapted to the local
conditions—for example, if it cannot survive theasional drought—then this characteristic
will have been transferred to the local populatiwhpse long-term survival is then at risk.
should be noted, however, that in cases of spdwdave been widely planted over a number
of years, it may no longer be possible to isolateven to identify the original local genotype.

Local ecotypes may be better adapted to the cliaradeconditions of the restoration site than
non-local ecotypes (Allen and Meyer 1998). Adaptato the restoration site is essential for the
persistence of the newly planted population ovaetiThe failure of a restoration project due to
lack of adaptation by the new plant material matydieectly affect nearby natural habitats.
However, when restoration projects fail, the s#eslikely to become infested with non-native
invasive plants that will invade nearby naturakbate

* The need to develop safe “transfer zones” for spatiwe plant material has been expressed by
state and federal agencies (United States Deparmhégriculture and United States
Department of the Interior 2002). Transfer zonew/jole physical boundaries within which
ecotypes of species can safely be transferredputithegatively impacting the genetics of plant
metapopulations. Several state programs are aliegugce. For example, the lowa Ecotype
Project was developed to increase the availalfitpwa-origin seed for roadside plantings and
prairie reconstructions (Houseal and Smith 2000%sbkuri started a local ecotype program with
33 species from two prairie ecozones, based oratdimand soil conditions (Erickson and
Navarrete-Tindall 2004). Oregon Department of Foye2007) developed seed transfer zones
for many tree species
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The choice of appropriate plant material is, unfodtely, even more complicated because
geographical distance is not always the best inolicE local adaptation. Habitat characteristics
may be more important (Hufford and Mazer 2003).tT§iasource populations from habitats
with similar characteristics may be better adapbetthe restoration site than closer source
populations from different habitats, even if dedveom non-local sources (Ahmad and
Wainwright 1976; Hufford and Mazer 2003). In adudlitj the majority of species used in
restoration are common species whose original rarmgemuch larger than the current range.
Historical gene flow of species in those populaitikely covered a greater distance than in
current, fragmented landscapes. Thus it can besdrthat using seed from distant populations
may help to restore the historical gene flow ofgpecies, alleviating to some degree the impact
of fragmentation (Sambatti and Rice 2006).

In addition to being adapted to a restoration git@nt material utilized in restoration should be
genetically diverse (Society for Ecological Restiora International Science and Policy Working
Group 2004). Genetic diversity ensures that plaitde able to respond to future events with a
broad range of physiological adaptations (Booth mtkes 2001). These future events not only
include average environmental fluctuations forghe but also periodic extreme events, like
floods or fires. For this reason, some favor the afsplant material derived from wild-collected
seed. However, wild-collected does not necessardgn locally collected. Due to habitat
fragmentation and isolation, many plant communiéiesgenetically depauperate. Small,
genetically isolated populations may have redutedds (Falk et al. 2001). In this case,
introducing material from farther away could aclyaihnhance genetic diversity and result in
increased fitness.

It is beyond the scope of the Work Group to reachraclusion on these matters. Contradictory
recommendations about planting practices mightfesried from the various sources described
above. We simply comment that in all likelihoodg importance of using local ecotypes for
revegetation projects like restoration and roadsdbgpends on the location and conditions at the
restoration site, as well as on the species praptwsbe used.

State Highway Administration and Department of the Environment
Planting Practices

The State Highway Administration (SHA), Marylandg2etment of the Environment (MDE),
and many local jurisdictions recognize the valuesihg native plants for restoration, roadsides
and other situations and the harm from plantingéme non-native plants.

For storm water management, and erosion and setlsoetrol, where both MDE and SHA are
involved, the two agencies coordinate with respespecifications. SHA has developed
specifications to align with those of MDE, but imnse cases its specifications are more stringent
or different than those of MDE. Specifications approved by MDE before being used on any
project.

In general the seed and plant mixes required by ShtRMDE were developed for engineering
purposes, so that, for example, the choice magaethe need to quickly stabilize and/or
revegetate exposed soil, or to address safetyifBsuch as safe site distances and vehicle
recovery zones. Most of the Eurasian species usetiis purpose have been used extensively in
the United States and are ubiquitous. Some redjosailirced native seeds and seed mixes are
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available, and some Maryland-sourced seed mixealsoeavailable through regional
companies.

State Highway Administration

SHA promotes the use of native species wherevesilpies The SHA ‘Landscape Design Guide’
(Maryland State Highway Administration 2008) stessthe importance of environmentally
appropriate landscape design, which promotes th®isative species and naturalized elements.
The SHA “Preferred Plant List’ provides designaish recommended species adapted for
roadside conditions. It includes a listing of spsdhat are considered native to Maryland. The
Preferred Plant List also list species which adhiiited for use on SHA projects because they
are invasive or for other reasons.

SHA reforestation and native meadow establishmpetations are performed exclusively with
native species. Areas where native plants may eaippropriate include the immediate roadside
(10-30 ft off the pavement) and intensely managedscaped beds. The immediate roadside is
generally managed in non-native tall fescaestuca arundinacéaas this is the best choice for
durability and the safety goals of managing thidipo of the right-of-way. Intensely managed
landscaped beds are generally reserved for urleas ar focal points and may include showy
non-native species such as Japanese cherry Begsug serrulatq These beds are a relatively
small component of the SHA landscaping program.

SHA specifications allow for trees, shrubs, anceparals (whether native to Maryland or not) to
be produced in and shipped from USDA hardinesssz6né, or 7 throughout the United States.
Due to transportation costs, the majority of thet@nial comes from states east of the
Mississippi River. Native meadow grass, sedge,rasld seed are collected from native sources
(or grown from seed certified to have been coli@étem) in USDA Hardiness Zones 5b, 6a, 6b
and 7a in states east of the Mississippi Riveraddev forb seed is subject to the same origin
requirements as grass, sedge and rush seed bnitél|to the States of Maryland,
Pennsylvania, New York, New Jersey, Delaware, YiiegiWest Virginia or North Carolina.

Maryland Department of the Environment

The Maryland Department of the Environment impletaeseveral regulatory programs that
affect plant establishment and distribution. Thegpams regulate permanent and temporary
activities in erosion and sediment control, tidadl aontidal wetlands, and mining.

Erosion and Sediment Control

MDE oversees erosion and sediment control for S$tiadgects and on State lands. Erosion and
sediment control occurs under a State authoritygdted to local governments with approved
programs implemented by local Soil Conservatiortrizis. MDE standards and specifications
for erosion and sediment control were updated 285 part of work group effort including the
Natural Resources Conservation Service and Marytesaciation of Soil Conservation
Districts® These standards and specifications require tliladisturbed by construction, mining,
and other activities be revegetated. The standardspecifications include lists of seed mixes
that should be applied in different soil stabiliaatsituations. The conservation benefits are two-

*http://www.mde.state.md.us/programs/Water/StormidaeagementProgram/SoilErosionandS
edimentControl/Pages/Programs/WaterPrograms/SethmgBtormwater/erosionsedimentcontr
ol/esc_standards.aspx
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fold, preserving soil resources and keeping sedisnaut of waterways. The revised species lists
are an improvement from previous lists in that tbegtain fewer non-native plants, fewer
invasive plants, and more Maryland native plants.

Given the recent revision, changes to the standardspecifications would not be anticipated
for some years. However, short of an overall revaewd revision, some recommended
adjustments may be possible, for example, to cesisg species that are shown to be
objectionable if substitutes are available.

Wetlands

MDE regulates activities in tidal and nontidal veetlls, and requires mitigation to replace
permanent wetland losses. Requirements for stabdiz of eroding tidal shorelines establish a
preference for “living shorelines,” which createrestore additional vegetated tidal wetlands.
Regulations require that at a minimum, 85% of agatton site or living shoreline must be
dominated by a species composition acceptable t& MIDE exercises best professional
judgment in determining when invasive species ghbelmanaged for removal. New federal
criteria for wetland mitigation will be likely tohange the maximum threshold of invasive or
exotic species coverage to 5% of the mitigatios. MDE requires that all species in the wetland
and its 25- or 100-foot buffer must be native tattlegion of State, and that all species used for
permanent or temporary seeding must be native mipeosistent. After mitigation wetlands are
established, there is a standard 5-year moniteaggirement, including establishing
responsibility for removing exotic and nuisancecspe

MDE typically lists the species that should be usegdtabilization when nontidal wetlands are
temporarily disturbed. The conditions for restorimantidal wetlands after temporary disturbance
include a list of non-persistent species to be tisestabilization of the site while also allowing
for the voluntary revegetation of natural wetlapedaes. MDE is currently updating the
preferences and best management practices fomgeaiad stabilization of temporarily disturbed
nontidal wetlands.

Mining

MDE implements regulatory programs for extractiémainerals, oil, and gas. Mining includes
both surface mining and deep coal mining and reatem. Native plant species distribution is
affected by mining and post-mining reclamation.tRoming reclamation requires re-vegetation

but the species selection, including the proportibnative species used, is of necessity
influenced by the future planned use of the lasdyell the condition of the site.

Stormwater Management

Stormwater management is another State requirem@temented by local governments. The
“2000 Stormwater Design Manual” encourages nagpeees. An appendix to the manual
contains a list of native species suitable forrstarater management.

County/Municipal planting guidelines

The control of land use by county and municipalegoments includes landscape design and
maintenance. Thus, guidelines and lists preparddda} government agencies may dictate the
species selection of property owners. Local langschiesign guidelines address issues such as
security, screening, historic preservation ande&tonal needs in addition to taking ecological
concerns into account. Historically, non-nativecspe have often been preferred because of their

65



perceived toughness, hardiness and aesthetic tsertadr many decades local government-
recommended species lists have included many veagiecies such as Norway mapgedr
platanoide$, Japanese barbermdrberis thunberg)i English ivy Hedera heli¥, and burning
bush Euonymus alatys

County and municipal governments may look to Stalecies and guidelines for best
management practices, but are also driven by |loal#tical and social forces. For example,
Japanese barberry, a major invader of Maryland®sts, is used (because of its thorns) to direct
traffic and to screen open areas of commercialespfrom windblown trash, and has become a
staple for local zoning requirements. The standaf@gyricultural communities may reflect the
fact that, as an industry, agriculture tends towaamhocultures and seeks to reduce bordering
biodiversity, which in some cases may function am& for crop weeds and habitat for certain
pests and diseases.

Recently, some local governments have updated phaeiting guidelines, eliminating many of

the most egregious invasive species and addingenspiecies. To a large extent, changes in local
planting guidelines result from pressure by edutatezens who provide input to their local
government officials. The Work Group recognizesdhallenges, such as heat and drought,
which urban and suburban locations present. A ceta@urvey of local planting guidelines was
beyond the scope of this Report, but we offer twangples where native plants are being
recommended: (1) Maryland National Capital Park Bleshning Commission requires the use of
native plants in addition to non-invasive exotieaps in both Montgomery and Prince Georges
counties; and (2) Baltimore City states, “Native@ps provide additional benefits over non-
native species. If you are planting more than 8gyat least 50 percent should be native.”

Public outreach on native landscaping and gardening

There are a number of programs in place that preitia& importance of native plants in
Maryland and their use in the landscape:

* DNR offers the long-established Wild Acres progranengage the public to plant their
gardens for wildlife, including the use of natiMamts for pollinators. When first
established, the program offered to certify resiid¢properties as Wild Acres, with a
certificate and sign. Currently the program is vielsed offering fact sheets and periodic
newsletter. See http://www.dnr.state.md.us/wildtfabitat/WildAcres/index.asp

* The Chesapeake Conservation Landscaping Councll@E@romotes the use of native
plants for conservation landscaping throughoutntirek-Atlantic region, including in
Maryland. Through conferences, field days, andrtiveb site
(www.chesapeakelandscape.org), CCLC educates profeds and the gardening public
on best practices.

* Nature centers, arboreta, and State and countygoest agencies throughout the State
educate the public and promote the use of nataetplin the landscape and their
importance in their native habitats. For examgie,Maryland Native Plant Society and
the Sierra Club each has a state-wide presencesapiog field trips, providing
educational publications and a web site. Other rafitp such as Adkins Arboretum in
Caroline County, and county programs such as Jyg/Mztlands Sanctuary in Anne
Arundel County, also engage the public through igabbns, field trips, and educational
events.
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» The University of Maryland Extension Master Gardsrare trained volunteers who
promote environmental horticulture in 21 countied 8altimore City. These volunteers
receive basic training in ecology and work with gfaedening public to promote their
message of environmental stewardship. The MastedteBars offer the Bay-Wise
Landscape Management program (BMP). Master Gardegaeeive advanced training on
BMPs, including the importance of native plantsodnvitation, they visit home
gardens, consulting or certifying landscapes ay-®4se” based on a list of
environmentally sound practices.

Recommendations to increase the use of native plants in restoration and
landscaping

The use of native plants in restoration, landsagpmand gardening should be encouraged in order
to enhance biodiversity in partial compensationtifierloss of natural biodiversity, and to avoid
spreading non-native invasive species. This indydanting under the auspices of State
agencies such as the State Highway Administra#t’) and Maryland Department of the
Environment (MDE).

1. We recommend continuing coordination among MDEDNR and SHA with respect to
recommended and/or approved plant lists and reviewf the lists as appropriate for
the removal of objectionable speciesThose agencies recognize the value of usingeativ
plants where possible for restoration, roadsided,aher situations, and the need to avoid
invasive non-native plants.

2. We recommend supporting programs to encourage fa@owners to maintain gardens
and landscapes for the benefit of native wildlife ad to avoid invasive non-native
plants. Although there has been coordinated outreach tolners, many members of
the public remain unaware of the effects—both negatnd positive—of private gardens
and landscapes on our natural environment. Praastrategies will be required to address
this information gap.

3. We recommend discussion among MDA, SHA, MDE, and DRI of the potential for an
enhanced native plant and seed industry in MarylandBased on examples from other
states and preliminary research in Maryland, tihneag be potential for the State, in
partnership with industry, to assist in the deveiept of an enhanced native plant and
seed industry to serve Maryland customers, potgnbanefitting native plant
conservation and local business as well as Marytamdumers. It is understood that
further development and enhancement of a Marylasd native plant and seed industry
should be industry driven and that additional datdid funding for State agencies to
providing testing, certification, licensing, andhet support functions will be required for
program creation and development. A possible msdekluding as Appendix 4.
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Appendices

Appendix 1: Natural Resources Chapter 655 (House Bill 936)
Natural Resources — Maryland Botanical Heritage kiyaorup

FOR the purpose of establishing the Maryland Batarileritage Workgroup; providing for the
composition, chair, and staffing of the Workgroppphibiting a member of the Workgroup from
receiving certain compensation, but authorizingrdimbursement of certain expenses; requiring
the Workgroup to define challenges to, explore ofypaties for improving, and make
recommendations regarding the preservation of gpeties native to the State and region;
requiring the Workgroup to report its findings aledommendations to the Governor and the
General Assembly on or before a certain date; diogifor the termination of this Act; and
generally relating to the Maryland Botanical HeggaNorkgroup.

SECTION 1. BE IT ENACTED BY THE GENERAL ASSEMBLY OMARYLAND, That:
(&) There is a Maryland Botanical Heritage Workgro
(b) The Workgroup consists of the following mensber

1) one member of the Senate of Maryland, appoibyeithe President of the Senate;
2) one member of the House of Delegates, appolyetde Speaker of the House;

(3) the Secretary of Agriculture, or the Secretadgsignee;

(4) the Secretary of the Environment, or the Sacy&s designee;

(5) the Secretary of Natural Resources, or theesay’s designee;

(6) the Secretary of Transportation, or the Sacy&t designee;

(7) the State Botanist;

(8) the State Soil Scientist; and

(9) one member of the Maryland Invasive SpeciesnCibuappointed by the Governor.

(c) The Governor may appoint any other individwalhte Workgroup at the Governor’s
discretion.

(d) The Governor shall designate the chair of trerRiroup.
(e) The Department of Natural Resources shall geostaff for the Workgroup.
() A member of the Workgroup:

(1) may not receive compensation as a member oMiwkgroup; but
(2) is entitled to reimbursement for expenses utiieiStandard State Travel Regulations,
as provided in the State budget.

(g) The Workgroup shall:

(1) define challenges to the preservation of ptgetcies native to the State and region,
including:

(i) insufficient prevention or control of biologitinvasions;
(i) habitat fragmentation; and
(i) the lack of data on species loss;
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(2) explore opportunities for improving the presgion of native plant species, including:

() the incorporation of advances in biology, infa@tion systems, social networks,
resilient systems theory, marketing, education,tantinological innovation;

(ii) the expansion of efforts to provide extensistyle support for citizens seeking to be
good stewards of botanical heritage; and

(i) the best examples of botanical conservatioogpams in other jurisdictions; and

(3) make recommendations regarding the preservatioative plant species, including:

(i) the establishment of botanical conservationigjoa

(i) the collection of conservation data;

(i) how to address regulatory opportunities adtacles; and

(iv) how to promote a profitable native plant aeed trade in the State; and
(v) possible sources of revenue to pay for the Wiankp’s recommendations.

(h) On or before December 31, 2013, the Workgrdghl seport its findings and
recommendations to the Governor and, in accordaitbe8 2—1246 of the State Government
Article, the General Assembly.

SECTION 2. AND BE IT FURTHER ENACTED, That this Ashall take effect June 1, 2013. It
shall remain effective for a period of 1 year aasitcthe end of May 31, 2014, with no further
action required by the General Assembly, this Aetlisbe abrogated and of no further force and
effect.

Approved by the Governor, May 16, 2013.
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Appendix 2: Environmental Protection Agency Level lll and IV Ecoregions
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Appendix 3: Explanation and Key to the Maryland Rare, Threatened and
Endangered Plant List

The first line of a typical entry or treatment #orare plant appears like the example below (this
from the revised list due in 2014):

Scientific name Common Name Grank Srank  MDstatukeral status
Aeschynomene virginidh.) BSP Sensitive Joint-vetch G2 S1 E LT

In the above example the species is ranked asliyjobee and State rare (G2 and S1
respectively) with a status of threatened at thlerf@ level and endangered in Maryland (states
may list a species with a higher but not lowerustatHowever, to understand the terms rank and
status as it pertains to States the following eXamare presented:

Scientific name Common Name Grank Srank  MDstatakeral status
Agalinis skinneriangWood) Britt. Pale False Foxglove G3G4 S1 E

OR

Amelanchier humilisViegand Running Shadbush G5 S1 T

From the two examples above we see that Statg thirés not necessitate global rarity and it is
not necessary to be federally endangered or thredt® have status within individual states.
Federal status relates the endangerment of a speitleén the nation, whereas State status
relates the level of endangerment of the specigsmihe State’s political boundaries. Each
treatment presents the case for rarity in Marylaed, why the rank and status. So, for the above
examples it is informative to present the reshefrtare plant treatment instead of just the first
line. A key to the headings is presented first:

1. Latin name Common name Grank Srank  MDstatdstatus

2. Latin Family name (common family name)

3. Taxnote: identifies and clarifies the use of marftaxonomy).

4. Consnote: relates information about the consienvaf the species including factors of rarity ahrkeats.

5. CP (PD, RV, AP): abbreviations of physiograptriovinces, e.g., coastal plain, piedmont, ridge \aitky, Allegheny plateau:
Habitat description (counties of occurrence,).

Agalinis skinneriangWood) Britt. Pale False Foxglove G3G4 S1 E

Orobanchaceae (Broomrape Family)

Taxnote: Pettingill and Neel (2008) confirmed thtryland plants were sister to the sample from blissbut
indicate that further investigation may be warrdrtte determine if the Maryland populations are altyuan
unrecognized species as our populations are gsiriksjuncts from the core range in midwestern pair
Consnote: Endangered by habitat loss, damage bpadf vehicles, woody succession of barrens habitat
CP: sandy roads, barrens and fields (Charles, [@steh Prince Georges).

Amelanchier humilisViegand Running Shadbush G5 S1 T

Rosaceae (Rose Family)

Taxnote: A widespread species in the northeaste®n hhving both diploid and polyploid populatioMaryland
populations are near the southern terminus ofibeigs range and some plants were determinedttiplmed.
Consnote: Threatened by competition and displacemenon-native, invasive shrubs, particuldrhynicera
maackii

RV: outcrops of limestone or other calcium-beasngstrates (Allegany, Washingjon
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Appendix 4: A Native Plant and Seed Industry Model

This appendix contains a summary description obdeh developed by Dr. Sara Tangren, for
an enhanced, locally based, native plant and sercbiry.

The intent is to provide a basis for further exatmm of what might be developed with State
agency and industry cooperation. The three priragsyems are based on the USDA'’s Specialty
Crop Industry Model (Bewick 2007). Information specto the native plant/seed industry was
taken from interviews by Dr. Tangren with indusstgkeholders in Maryland, Pennsylvania,
Connecticut, lowa, Minnesota and Florida. The madss presented at three stakeholder
conferences in 2013 and its content evolves aglstd¢ter input is received. The accompanying
diagram (Figure 1, Appendix 4) depicts this model.

A robust, local, native plant and seed industryld¢ddenefit Maryland’s economy and its
environment. The production and sale of locallyveaplants and seeds is an activity inherently
suited to local farms, wholesale nurseries, amnallrghops. Other states have developed
industries that are variations on this model, araty&nd could learn from their experierfce.

Production begins with a state agency that is resipte for producing small quantities of
certified, locally native, foundation seed fromdvitollected sources. This is provided to farmers
and wholesale growers, along with supporting tezddrinformation. Farmers use the foundation
seed to produce large quantities of certified seedugh for large-scale plantings (roadsides,
mine reclamations, etc.). Wholesale nurseries calslol use certified seed to produce locally
native plant materials for other landscaping uses.

State policies and regulations affect the demanglmts and seeds. Maryland agencies
currently specify the use of native plant matenalarious situations, but the plants and seeds
may be purchased from states distant to Maryldrdcal ecotypes and/or locally produced
plant material, certified as described above, wegellarly specified, then this would create
demand that could only be filled by nurseries affgidocally native plant materials.

Purchasers of plants and seeds include consumeatsgsing for personal use at retail and
landscape companies purchasing for professionaRetail consumers rely on the labeling of
plants on store shelves and this labeling may Isteanling. For example, plants may be labeled
‘native’ when they are native to the United Staleg,are not native to Maryland. Also, some of
the plants labeled ‘native’ are breeder-developédtivars rather than naturally occurring
genotypes, and this distinction may not be appdcetite customer. Moreover, if plants have
been produced in a distant region, they may notddeadapted to growing conditions in
Maryland. Wholesale nurseries that produce thetplaffiered by retail nurseries and
landscaping companies could benefit from the ahiititoffer quality, locally produced and
accurately labeled, native plants.

® See, e.g., Hodges, A.W. and J.J. Haydu 2006. Euimrinpacts of the Florida environmental
Horticultural Industry in 2005; Fla. Coop. Ext. 8ePubl. FE675, 40 pp; Houseal, G. 2007. New
initiatives in native foundation seed developmdiallgrass Prairie Center Newsletter. Norcini,
2008. Native Plants: An Overview. University obfRtla IFAS Extension technical paper
ENH1045, 7pp.
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Plants of sufficient size and appearance for ugermal landscapes can be hard to source. At
the same time, landscapers are experiencing agaselin demand for native plants for use in
sustainable landscapes, water-quality plantingsdishorelines, and pollinator gardens.

A well-developed Maryland-based native plant aretlsadustry could help to meet the needs of

many different customers.

Three Primary Systems of the Specialty Crop Industry
Concept Model For the Native Plant Industry
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Figure 1 to Appendix 4.
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