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INTRODUCTION

ENPA was formed in 1988 to foster general interest in native plant conservation and serve as a
forum to share ideas and information. At the 4th annual meeting in 1991 ENPA meeting at University of
North Carolina, Chapel Hill, NC, the working group on habitat issues expressed concern over potential
impacts of the increasing populations of white-tailed deer (Odocoileus virginianus) on ecosystem function
and biodiversity. Impacts might range form complete extirpation of species that have been a part of biotic
communities for thousands of years to the reduction of those plant populations through the removal of
vegetative or reproductive parts to the damage of mature woody plants such as that evidenced by browse
lines. Beyond "ecological damage" that increasing deer populations might be causing, concern over the
economic impact on botanic gardens and nurseries that are displaying, growing, and propagating native
plants was expressed.

In order to gain a greater sense of the dimensions of deer/native plant interactions in the region
which ENPA encompasses, a questionnaire was developed by a subcommittee of the ENPA Habitat
Working group. The results are abstracted here in the hope that the survey will provide further stimulus to

share ideas and information concerning deer/native plant interactions.



METHODS

The questionnaire was drafted by H.-W. Art and revised at the 10-12 August 1992 ENPA annual
general meeting at Connecticut College, New London, CT [see page 14] . In October 1992 the
questionnaire was sent to 330 sites drawn from the membership and mailing lists of ENPA. During the
following 6 months, 90 responses were returned, and 84 of those contained sufficient information to be

compiled in the data base that is abstracted in Table 1. This represents a 25% response rate.

RESULTS

THE DATA
Table 1, which presents the response data by site is divided into 2 sections. The first 10 columns
(A-J) on pages 17 to 22 and the remaining 7 columns (K-Q) on pages 23 to 28. The data is organized by
rows, in alphabetical order by state/province, whether the respondent perceives a deer problem, and then in

alphabetical order by site name.The columns are as follows:
A. State or province postal code initial.
B. Name of site.

C. Type of site. BG= botanical garden, G=garden, N=nursery, NA= natural area,
ZG=zoological garden.

D. Size of site in acres.

E. Ownership status.

F. Setting of the site if information was provided or known.

G. If the respondent perceives a deer impact "problem" at the site.

H. The estimated annual damage to plants caused by deer. When a range was given, the average of
the extremes is given.

I. Species at the site that seem to suffer the greatest damage from deer browsing,
trampling, or antler rubbing.

J. Species at the site that seem to be most resistant to deer-caused damage.

K. Whether fic?er hunting takes place on the site. "Limited" means that there is
additional regulation beyond opening the site for state-regulated public hunting. "Prof."
means that professional hunters are employed to reduce deer populations.
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L. Other (non-hunting) measures that are used to deter or repel deer, and their
successfulness, if mentioned.

M. The amount of money spent in deer control. "Ann." is the annual, operational
expenditures and "Cap." is capital expenditures for items such as fences.

N. Additional comments made by respondents.
O. Respondent who returned the questionnaire.
P. Address of the respondent.

Q. Telephone number of the respondent.

TRENDS
In general the responses varied (figuratively and literally) all over the map. There is considerable
variation within regions, within states, and even within municipalities, e.g. Raleigh, NC. Alihough the
total sample is relatively small an cannot be considered a fully systematic sample of the the entire ENPA

region, there are some interesting trends that emerge from the responses in Table 1.

Deer populations. Perhaps most obvious and expected was the general response that were
deer populations are perceived to be high, the impacts of deer on vegetation also appeared to be high and
where populations appear to be low, the d‘;lmage appears to be minimal. The few responses that deer
populations were high, yet impacts on vegetation was low were from sites with strong deer deterrents such
as perimeter fences or dogs. There is the general impressions of respondents that deer populations and
associated damage is less where there are active hunting programs in the vicinity of their sites.

Urban areas appear, as one would expect, to have little or no problem with deer impacts on native
plants. The suburban/exurban sites vary considerably in respect to deer populations and impacts. The
proximity to major urban human population centers does not appear to be an explanation for the lack of
deer and their impacts in The Garden-in-the-Woods, Framingham, MA (near Boston) versus The Morton
Arboretum, Lisle, IL, or the Chicago Botanic Garden, Glencoe,vIL (an equivalent distance from Chicago).
Green belts, agricultural activity, and recent changes in land use all probably are more important factors
than mere human population density. Respondents often mentioned that the woodland/agricultural open

field borders appeared to be an important habitat exploited by deer. Changes in deer populations in response



to shifting human land uses were frequently mentioned. Often respondent remarked that recent suburban
development had shifted the habitat corridors utilized by deer, so that now deer were utilizing habitat patches

not previously used.

While there are significant holes in the coverage of the response data, it appears that respondents
working in rural/exurban sites in a band of states/province sweeping from Wisconsin and Illinois in the
Midwest through Ontario and Ohio to New York, Pennsylvania, and parts of Connecticut in the East
perceive significant deer problems. However, not all rural or forested areas had an abundance of deer or deer
impacts. In the Southeast, particularly in Tennessee, North Carolina, and Georgia, many (but certainly not

all) of the rural sites report few deer and/or deer impacts.

Types of damage. Nearly all those sites that report deer "problems" report that partial or
complete browsing of certain species is an important form of damage. Of particular concern was the
browsing of flowers of annuals and biennials, the result being a failure to reproduce by those plants
impacted. The browsing of perennials often reduces flowering and in extreme cases certain species may be
so heavily browsed that they are extirpated.

A large number of the sites reporting deer browsing impacts also reported that bucks rubbing their
antlers on saplings and young trees was a significant source of damage. Antler rubbing appears to be less
species specific than browsing, however angiosperm species appear to selected by bucks more frequently
than gymnosperm species. Several respondents also mentioned that trampling of young seedlings by deer

hooves was a problem, although always of a magnitude less than browsing or antler rubbing.

Costs of deer damage. The estimates of annual deer damage to native plants (including
exotic ornamentals as well in some responses) varied from $0.00 to $22,000. Furthermore, the Chicago
Botanic Garden mentioned that were they to replace all the Trillium and Erythronium consumed by deer,
the cost would exceed $1.7 millions. It is not clear whether the time spent by propagators, gardeners, or
grounds keepers has been included in these estimates, or whether it merely represents money spent in

replacing stock.



There appears to be large differences in perceived relative economic impacts of deer damage among
the respondents, even when the total damage estimates may be close. For example, for a large botanical
garden a $1000 damage cost might be viewed as rather minor, while $1000 loss to a small nursery might be
perceived as devastating.

Most of the respondents mentioned that it was extremely difficult for them to place a dollar-value
on the amount of deer damage they incurred. While botanical gardens and nurseries may be able to calculate
the replacement costs or values of damaged plant material, many natural areas cannot provide this type of

information.

Species favored by deer. The local feeding preferences of deer can be quite eclectic and
show spatial and seasonal variation. For example, deer browsing on gray dogwood (Cornus racemosa )
appears to have negative impacts on that species at the U. Wisconsin Arboretum, while in many parts of
the Northeast deer do not seem to be selecting that species at all. Many respondents mentioned that winter
and early spring damage was greater than during the height of the growing season, but others made contrary
observations. Native plants in the Liliaceae, Rosaceae, and Orchidaceae have been preferred by deer relative
to plants in other families. Various spring ephemerals were frequently mentioned, especially those in the
Liliaceae.

Few of the respondents have systematically surveyed deer impacts over a period of years, although
several are intending to study deer/plant interactions in the future through regular survey or deer exclosure
techniques. The Chicago Botanic Garden, Morton Arboretum, Holden Arboretum, University of
Wisconsin Arboretum, and Fire Island National Seashore have the most complete series of studies conducted
by the pool of respondents. These studies tend to have inventoried impacts on a species-by-species basis
over a period of more than a single year.

The following is a list of taxa that were most frequently mentioned as being most susceptible to

deer damage (the number in parentheses is the number of responses) :



Acer (2)
Amelanchier
Anthemis

Aquilegia

Arabis serotina
Araesima

Aralia nudicaulis
Asarum

Asclepias quadrifolia
Asclepias tuberosa
Aster

Asteraceae (2)
Betula aleghaniensis
Callirhoe
Carphephorus
Carya seedlings
Chelone (2)
Chimaphila

Cornus

Cornus alternifolia
Cornus florida
Cyprededium (4)
Maianthemum canadense
Mitchella repens
Monarda

Nyssa sylvatica
Orchidaceae (2)
Pachysandra procumbens
Petalostemum
Phlox

Pinus

Pinus strobus (2)
Poaceae
Podophyllum
Polygonatum

Pyrus (2)

Quercus (2)

Quercus by antler rubbing (2)

Rhododendron (7)

Euonymus (5)
Gentiana crinita
Hamamelis
Hellonias
Helonias bullata
Hepatica
herbaceous spp in general
Hosta (7)

Ilex, deciduous
Iliamna corei
Juniperus (2)
Juniperus

Kalmia

Kalmia latifolia
Larix

Liliaceae (7)
Lilium (4)
Lilium canadense
Lobelia cardinalis
Low shrubs
Lupinus
Magnolia
Rhododendron maximum
Rosaceae (11)
Smilacina stellata
Taxus (7)

~ Thuja (4)

Tiarella

Trillium (4)

Tsuga (5)

Ulmus from antler rubbing
Vaccinium corymbosum
Viburnum (4)

Viburnum lentago

Viola

Woody plants from antler rubbing
woody seedlings (9)
Spring ephemerals (3)

Species least favored by deer. The question of which species at a site were least

impacted by deer was frequently left blank. Some of the species not adversely impacted by deer at one site

are the same as those selected by deer at another. Indeed deer feeding behavior is complex, and palatability

is likely to vary among individuals of the same species. Some "deer resistant" taxa such as Actaea and

Caulophyllum have high concentrations of secondary compounds that are general feeding deterrents.

However, Taxus, which has high concentrations of biochemically "nasty" compounds is one of the

generally favored browse species of deer.



The following is a list of taxa that respondents indicated were least favored, ore even resistant to

deer impacts (the number in parentheses is the number of responses) :

Alnus Apocynaceae
Arisaema Aruncus
Asarum Asclepias
Berberis Cassia hebecarpa
Catalpa Caulophyllum
Chamaecyparis Chrysogonum
Cimicifuga Cirsium
Conifers (3) Coptis

Dentaria Ericaceae- browsed but recover
Eupatorium rugosum Fagus

Fraxinus Hamamelis
Helleborous Ilex opaca (3)
Juglans Juniperus
Liatris Lindera
Liriodendron Lonicera
Magnolia Monarda

Picea (2) Pinus (3)
Poaceae (2) Podophyllum
Polypodiaceae (2) Populus

Prunus virginiana Quercus
Rhamnus (5) Scrophulariaceae
Tiarella Tsuga
Vaccinium corymbosum - Violaceae

Vitis

Hunting. Hunting, whether by rifle, shotgun, or bow, is the most emotionally and politically
charged of all the controls methods. The management of deer populations is largely under the jurisdiction
of state departments of fish and game or natural resources. Frequently sites are located in municipalities
that further restrict the hunting of any sort through local ordinances that prohibit the discharge of firearms.
Several of the sites have internal conflicts caused by the dual goals of being botanic gardens situated in
wildlife preserves that have internal prohibitions against hunting, even when deer populations have reached
a level that causes economic and/or ecological damage.

The controlled, permit hunting ("Limited" response in Table 1) by employees has been one means
of reducing deer populations in natural areas and garden sites where public hunting might endanger
ecologically or aesthetically sensitive landdscapes. Some sites have obtained permits from their state to
harvest more than the usual limit of deer, while others have hired professional hunters to reduce deer

populations in these areas.



Several of the respondents who perceive "deer problems” mention that hunting is limited in the
vicinity of their site, or that they are encouraging more vigorous hunting in the immediate area. Other sites
with little deer impact have mentioned that hunting has contributed to the reduction of the local deer
populations.

While hunting undoubtedly does influence the size of the local deer populations, more than one
respondent mentioned that there is a need for fine-tuning of deer herd management by states. In some cases
it is felt that a state encourages higher than optimum deer populations to provide maximum recreational

hunting opportunities for the public.

Other control measures. The control methods other than hunting that have been
employed at the responding sites have been exceedingly diverse and have been accompanyed by varying
degrees of success. Physical barriers, feeding deterrents, repellents, and even dogs have been employed
singly or in combinations. No respondents mentioned the use or effectiveness of sound devices in repelling
deer or of employing sterilization techniques to limit deer population growth. None of the responednts
mentioned that the live trapping and relocation of deer was a realistic control measure at their sites. The
same is true for the reintroduction of predators such as wolves, bear, cougar, or coyote.

The most successful, albeit the most expensive in terms of capital outlays, are physical barriers
that prevent deer from gaining access to the site or sensitive areas. At one extreme are deer-proof 7-9-foot
high chain link (with or without barbed wire) fences constructed around the perimeter of the site. At the
other extreme are fences constructed from chicken wire, snow fence, or plastic netting that are constructed
around individual plants of special importance. In between, and apparently equally effective are fences of
various sizes that are of barbed wire, turkey wire, or plastic. Electrified fences have also been very effective,
but are not free of public liability problems. As effective as fences are, there are some situations ( such as
river crossings, hightly irregular topography, wetlands, and coastal beach/saltmarsh) in which their
effectiveness is severly reduced or even negated. Furthermore the cost of constructing miles of deer-proof
fencing around some of the larger sites may be economically prohibitive, even if deer-caused damage levels

are high.



Compounds that are applied to sensitive vegetation to deter feeding or that are placed in the field
and have odors that repel deer have varying effectiveness according to the respondents. Hot pepper sauce,
rotten egg solution, HINDER, REPEL, Big Game Repellent fall into the teeding deterrent group, while
mothballs, human hair, dog hair, mothballs, bars of deoderant soap, and lion dung have been used as
repellents. Many seem effective in the short run, but have the problem of needing to be renewed following
rainy periods. Deer also may become accommodated to the scents over time, or in the worst case come to
associate the scent with a food source and be attracted to that particular odor or taste. One respondent
mentioned that rotten egg preparation and Big Game Repellent at first protected plants, but that deer soon
were browsing more heavily upon plants treated with these solutions than on control plants. Three of the
respondents mentioned that the acttive presence of dogs at the site was an effective deterrent to deer
(undoubtedly more effective that wads of dog hair packed into mesh bags and tied to sensitive plants.)

In sum, the use of deterrent/repellents is probably effective in small areas, especially if several are
used in sequence rather than mixed as a cocktail. However the labor costs of applying these compounds
may be significant, and it is not clear whether they were taken into account by respondents when asked to

give the annual expenditures for deer control measures.

Other Comments. Frequently respondents mentioned that deer were not the only "animal
problem” at a site. Many urban, suburban, and rural sites mentioned that rabbits and voles were having
significant impacts. Beaver are a "problem" in several sites that have wet habitats. It is important to be
able to clearly identify and separate the damages caused by each of these species in order to design
appropriate control and plant protection methods.

Deer/motor vehicle interactions were mentioned by several respondents. In certain regions, such as
the Alleghenies and Middle Atlantic states, it is the impression of the respondents that such fatal
interactions have increased over the past several decades. It would be interesting to survey the state police
in the East to see if this impression indeed is correct.

It is clear that many of the respondents feel that there is a need to educate the public on the impacts

of deer on native plants. Several of the larger arboreta and botanical gardens have conducted public



education programs, including the publication of plant lists of deer-resistant plants. However public

perceptions of a "deer problem" may lag far behind the deleterious impacts on natural systems and

aesthetic/educational facilities.

CONCLUDING REMARKS

The responses to the ENPA questionnaire point to the need for data on deer-caused damage that can
be correlated with deer populations. Often there is deer population information without associated
assessment of impacts on vegetation or vice versa. It is hoped that those institutions that have started
monitoring programs will continue and expand them. With the diversity in responses of deer to food
species available to them more studies that systematically evaluate control measures would also be helptul ,
especially in native plant communities.

The lack of long-term information in changes in abundance of plants in biotic communities makes
it difficult to assess the role of changing deer populations in floral dynamics. A literature review of
exclosure studies and comparisons of floristic surveys at times of known deer densities may provide further
insights into this issue.

The exercise of constructing, responding to, and interpreting the ENPA questionnaire brings forth
the issue of the role of human activities in shaping the interactions between deer and native plants. It is
clear that white-tailed deer have been interacting with the various species of native plants for thousands of
years, if not longer, before the peopling of the North American continent. However during the past four
centuries, since European settlement of North America, humans have been responsible for the elimination
of major predator species, the mass clearing of forested lands for agriculture and urban development, and the
subsequent waves of reforestation on one hand and urban/suburban expansion on the other. It is as
necessary as it is difficult to examen the direct and indirect roles of human activities in causing the
fluctuations in deer populations that have been witnessed over the past quarter century. The question
remains as to whether deer are natural population fluctuation or result of landscape scale (or larger) changes

brought about my humans.
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Political and ecological levelheadedness is needed in dealing with this emotionally charged issue. It
is my feeling that we need to chart a course that avoids pitting "Plant Lovers" vs. "Bambi lovers."
Collectively we need to embrace common goals of maintaining healthy, diverse, well-functioning
ecosystems; be they human-dominated such as botanic gardens (and nurseries) or biotic communities with
less direct human intervention. The compass for navigating this course undoubtedly lies in public
education programs, efforts that will require coordination of ENPA with other public and private

institutions.
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WILLIAMS COLLEGE WILLIAMSTOWN, MASSACHUSETTS 01267

Henry W. Art
DEPARTMENT OF BIOLOGY
202 Thompson Biology Laboratory

(413) 597-2461

FAX: (413) 597-4116 .
Bitnet: Henry.W.ART@WILLIAMS
Internet: Henry.W.ART @williams.edu

7 October 1992

Dear Native Plant Enthusiast:

The Eastern Native Plant Alliance (ENPA) and I are attempting to
survey ENPA member organizations and other appropriate institutions in
eastern North America concerning their experiences with managing
arboreta, botanic gardens, native plant nurseries, parks, and "natural area”
habitats that are impacted by populations of eastern white-tailed deer. It is
our hope to both gain an understanding about the dimensions of a potential
management issue and to disseminate information concerning deer-native
plant interactions to both professionals concerned with native plant
management and the public at large.

We would appreciate your taking the time to fill out the enclosed
questionnaire and mail it to me at the above address. I will compile the
results and forward them to both the ENPA membership and all those
who had responded. Thank you for your attention to this matter.

Yours Sincerely,

Henry W. Art
S. F. Clarke Professor of Biology
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ENPA Deer/Vegetation Survey

1. Name of Organization:
Address:

Phone:
Name of Respondent:
Title:
Responsibilities:

2. Size of garden/nursery/park/natural area: acres.
3. Is the site public or private?
4. Do you feel that there is a ""deer problem' on your site?

If yes, please describe (and include the relationship between your site and
the area surrounding it).

5. What is your estimate of the dollar value of plant materials annually
consumed by deer at your site?

6. In your experience, what species or groups of species have been most
vulnerable to deer browsing? Have any species been lost through deer

browsing?

7. What species are to be least vulnerable to deer browsing?
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8. What is your organizations official policy regarding deer.

9. What local, regional, or state legislation impacts your ability to manage
deer-vegetation interactions?

10. What measures has your institution has taken to lessen deer impacts?
Have they been effective?

11. What are your annual expenditures (in $) for these measures?

12. Do you have any historical data on the impacts of deer on the
vegetation of your site that you can share with us?

10. What have been your primary sources of information in managing
deer-vegetation interactions?

13. Please describe any public information programs concerning deer-
vegetation interactions that your institution has sponsored:

14. Other Comments: [please write on a separate sheet]
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