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ABSTRACT In many Connecticut forests with an overabundance of white-tailed deer (Odocoileus
virginianus Zimmermann), Japanese barberry (Berberis thunbergii DC) has become the dominant
understory shrub, which may provide a habitat favorable to blacklegged tick (Ixodes scapularis Say)
and white-footed mouse (Peromyscus leucopus Rafinesque) survival. To determine mouse and larval
tick abundances at three replicate sites over 2 yr, mice were trapped in unmanipulated dense barberry
infestations, areas where barberry was controlled, and areas where barberry was absent. The number
of feeding larval ticks/mouse was recorded. Adult and nymphal ticks were sampled along 200-m
draglines in each treatment, retained, and were tested for Borrelia burgdorferi (Johnson, Schmid,
Hyde, Steigerwalt, and Brenner) presence. Total first-captured mouse counts did not differ between
treatments. Mean number of feeding larval ticks per mouse was highest on mice captured in dense
barberry. Adult tick densities in dense barberry were higher than in both controlled barberry and no
barberry areas. Ticks sampled from full barberry infestations and controlled barberry areas had similar
infection prevalence with B. burgdorferi the first year. In areas where barberry was controlled,
infection prevalence was reduced to equal that of no barberry areas the second year of the study.
Results indicate that managing Japanese barberry will have a positive effect on public health by
reducing the number of B. burgdorferi-infected blacklegged ticks that can develop into motile life
stages that commonly feed on humans.
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Japanese barberry (Berberis thunbergii DC) is a
thorny, perennial shrub native to southern and central
Japan (Ohwi 1965). Japanese barberry was first
planted in North America in the late 1800s (Har-
rington et al. 2003) and has since escaped from cul-
tivated landscapes. It is now established in 31 states of
the continental United States, the District of Col-
umbia, and five Canadian provinces (USDA-NRCS
2008). Dense barberry stands are associated with a
paucity of desirable tree regeneration and herbaceous
plants (Harrington et al. 2003). Barberry may alter
nitrogen cycling, affecting soil biota (Kourtev et al.
1999, Ehrenfeld et al. 2001), as well as soil structure
and function (Kourtev et al. 2003). A Maine study
reported blacklegged ticks (Ixodes scapularis Say)
were twice as numerous in barberry-infested forests
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than in adjacent forests without barberry (Elias et al.
2006). Blacklegged ticks are the major vector for the
agents that cause Lyme disease, human granulocytic
anaplasmosis, and human babesiosis (Magnarelli et al.
2006); thus, barberry infestations may have an indi-
rect, adverse effect on human health.

Throughout the region, especially where white-
tailed deer (Odocoileus virginianus Zimmermann)
populations are high, dense barberry stands can de-
velop in the forest understory (Ehrenfeld 1997, Silan-
der and Klepeis 1999). Barberry is generally classified
as a browse-resistant species (Silander and Klepeis
1999, Rutberg et al. 2004), because deer seldom eat its
foliage. However, white-tailed deer have been wit-
nessed consuming barberry fruits in late winter in
southern Connecticut, when other available food
sources were depleted (S.C.W., personal observa-
tion). However, Japanese barberry did not germinate
from deer fecal samples gathered in Connecticut
(Williams et al. 2008). Therefore, it is unlikely that
white-tailed deer play a major role in the dispersal of
Japanese barberry seeds, although they are known
dispersers of other species of Berberis in western
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North America (Martin et al. 1951). It is likely that
increased browsing of palatable species gives less pal-
atable species, such as Japanese barberry, a compet-
itive advantage (Tilghman 1989, Silander and Klepeis
1999, Elias et al. 2006). In addition, white-tailed deer
are the primary host for adult blacklegged ticks,
and their relative abundances are highly correlated
(Daniels et al. 1993, Deblinger et al. 1993, Stafford
1993, Daniels and Fish 1995).

Anecdotal observations of severely browsed forests
in southern Connecticut with deer densities as high as
40 deer/km? (Williams and Ward 2006) have shown a
dearth of tree saplings and virtually no shrub layer
other than dense Japanese barberry infestations. Such
barberry stands may serve as refugia for small wood-
land rodents, specifically white-footed mice (Peromy-
scus leucopus Rafinesque) (Elias et al. 2006, Prusinski
et al. 2006), providing increased protection from both
avian and terrestrial predators. In addition, barberry is
used as a questing habitat by blacklegged ticks beause
little other suitable vegetation exists in severely
browsed forests. Because white-footed mice are the
primary reservoir for the spirochete Borrelia burgdor-
feri (Johnson, Schmid, Hyde, Steigerwalt, and Bren-
ner) (Anderson et al. 1987, Magnarelli et al. 2006), the
causal agent of Lyme disease in humans, it is likely that
infection prevalence in blacklegged ticks would be
elevated where high mouse abundances exist.

We hypothesized that densities of white-footed
mice and blacklegged ticks and associated B. burgdor-
feriinfection prevalence were higher in wooded areas
with dense Japanese barberry infestations than in ad-
jacent wooded areas with no barberry. We also hy-
pothesized that controlling barberry would result in a
reduction in mouse and tick densities and potentially
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Plot locations in Connecticut.

B. burgdorferi infection prevalence. Data presented
are from the first 2 yr of a multiyear study.

Materials and Methods

Study Areas. Three replicate study areas were es-
tablished in geographically separate areas within Con-
necticut: in south-central Connecticut on South Cen-
tral Connecticut Regional Water Authority property
in the town of North Branford (Gaillard), in western
Connecticut on Aquarion Water Company property
in the town of Redding (Redding), and in northeast-
ern Connecticut on the University of Connecticut
Forest in Storrs (Storrs) (Fig. 1). All study areas had
remnant stone walls running throughout and were
once agricultural fields or pastures; Storrs and Gaillard
were abandoned in the early 1900s and Redding in the
1940s.

Management was negligible (fuelwood harvests of
declining and subcanopy trees), except at Gaillard
where ~70% of eastern hemlock [ Tsuga canadensis L.
(Carriere) | were removed during a salvage harvest in
the early 1990s. The remaining upper canopy of Gail-
lard was primarily sugar maple (Acer saccharum
Marsh.) with mixed oak (Quercus spp.), white ash
(Fraxinus americana L..), American beech (Fagus gran-
difolia Ehrh.), and scattered yellow poplar (Lirioden-
dron tulipifera L.). Upper canopies of Storrs and Red-
ding were characterized by a predominance of white
ash, red maple (Acer rubrum L.), oak, yellow poplar,
and some black cherry (Prunus serotina Ehrh.). All
study areas had medium to dense stands of mature
Japanese barberry that were excluding desirable forest
regeneration and native herbaceous vegetation.
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Table 1. Description of study area locations and soil types
Study Soil classification Elevation Latitude Longitude
area (m)
Redding Canton and Charlton 150 41.28 —73.37
Gaillard  Cheshire-Holyoke 85 41.37 —72.77
complex
Storrs Paxton and Montauk 190 41.82 —72.25

Soil classifications, elevations, and coordinates of
study areas are shown in Table 1. Elevations ranged
from 55 to 355 m above mean sea level. Climatic data
(NOAA 1991) were from Hartford, CT, geographi-
cally centered among the study areas, which are
within the northern temperate climate zone. Mean
monthly temperature ranged from —3°C in January to
23°C in July. There was an average of 176 frost free
days per year. Average annual precipitation was 1,128
mm/yr, evenly distributed over all months.

Plot Design and Japanese Barberry Control. Three
treatment plots were established each at Gaillard,
Storrs, and Redding. These included an intact bar-
berry infestation where barberry was not manipulated
(full barberry), an area where barberry was managed
by a series of control methods (controlled barberry),
and an area where barberry was minimal or absent
(no barberry). The understory of full and controlled
barberry areas also contained Oriental bittersweet
(Celastrus orbiculatus Thunb.), winged euonymus
| Euonymus alatus (Thunb.), Siebold ], wine raspberry
(Rubus phoenicolasius Maxim.), northern spicebush
(Lindera benzoin L.), American witchhazel (Hama-
melis virginiana L.), and occasional common barberry
(Berberis vulgaris L.), but were dominated by Japa-
nese barberry. Because of severe browsing, little un-
derstory vegetation was present in no barberry areas
except for unpalatable species such as northern spic-
ebush, winged euonymus, American witchhazel, and
an occasional Japanese barberry plant. Treatment
plots within the three barberry cover types corre-
sponded to mouse trapping areas, were ~45 by 60 m,
and were =250 m from one another at Gaillard, Storrs,
or Redding. Barberry cover was estimated by sampling
100 0.5-m? areas at 3-m spacing within each treatment
plot. The 0.5-m? sampling instrument consisted of a 4
by 4 grid with which percent barberry cover was
determined by presence/absence within each cell.

In controlled barberry plots, initial control was ac-
complished by mechanical cutting and shredding of
the above-ground portion of the plant and was com-
pleted in March 2007. We used a hydraulically driven
rotary wood shredder (model BH74FM, Bull Hog;
Fecon, Lebanon, OH) mounted to a compact track
loader (model T300; Bobcat, West Fargo, ND) for
initial control. Barberry clumps missed by the wood
shredder (adjacent to trees, stone walls, or large
rocks) were cut with a brush saw. Follow-up methods
used to control resprouting ramets (individual stems)
were directed flame with a propane torch (model BP
223 C Weed Dragon; Flame Engineering, LaCrosse,
KN) and foliar applications of glyphosate and triclo-
pyr. Follow-up control methods were completed in
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late June 2007. Total area where barberry was con-
trolled averaged 4,500 m? each at Gaillard, Storrs, and
Redding. More details on treatment specifics can be
found in Ward et al. (2009).

Mouse Trapping and Larval Ticks. Mice were
trapped using folding Sherman live traps (H. B. Sher-
man Traps, Tallahassee, FL.) from July to September
2007 and July to August 2008. Twenty traps were set
in permanent grids with 15-m spacing at each of the
three treatment plots (n = 60) at each replicate study
area and baited with peanut butter. Traps were set at
each replicate study area on five different trapping
events in 2007 and three different trapping events in
2008, resulting in a total of 480 trap nights/treatment
(n = 1440 trap nights). Captured mice were tempo-
rarily sedated using the inhalant anesthetic isoflu-
orane. Each mouse received a uniquely numbered ear
tag (National Band and Tag, Newport, KY), and the
number of larval ticks feeding on mice was recorded
without removal.

Sedated mice were allowed to recover from the
effects of isofluorane and were released into the plot
from which they were originally captured. Mouse cap-
ture and handling protocols were approved by the
Wildlife Division of the Connecticut Department of
Environmental Protection and The Connecticut Ag-
ricultural Experiment Station’s Institutional Animal
Care and Use Committee in accordance with the
American Society of Mammalogists guidelines for the
use of wild animals in research (Gannon et al. 2007).
Based on pelage and morphological characteristics, it
was assumed that all captured mice were white-footed
mice rather than deer mice (Peromyscus maniculatus
Wagner). Although deer mice are difficult to distin-
guish from white-footed mice based on appearance,
the known range of deer mice in Connecticut is re-
stricted to the northwestern portion of the state (De-
Graaf and Rudis 1986), which was outside our study
areas.

Population estimates were originally derived using
the Jolly-Seber model (Jolly 1965, Seber 1965), but
resulted in unacceptably high error because of incon-
sistent recaptures across treatments. Therefore, we
used counts of first-captured mice to compare esti-
mated population densities between treatments, which
have been shown to be good indices of estimating in-
traspecific population size using our trapping protocols
(Slade and Blair 2000).

One-way analysis of variance (ANOVA) was used
to determine differences between treatments for first-
captured mice for both years. One-way ANOVA was
also used to test difference of feeding larval ticks/
mouse between treatments for all captured mice,
which included recaptures for both years. Tukey hon-
estly significantly different (HSD) test was used to
maintain « levels at P < 0.05 for multiple comparison
tests of differences between treatments.

Adult Tick Sampling. Each treatment was sampled
(with removal) 27 times (9 times at each of the three
replicate sites) for adult blacklegged ticks from No-
vember 2007 to November 2008 using standard flag-
ging techniques when adults were active (Stafford
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2007). A 1-m* white canvas cloth attached to a dowel
was used to flag vegetation or the forest floor over
established transects totaling 200 m in each treatment.
Flags were checked for ticks every 15 m. Gathered
ticks were relocated to a laboratory, stored in a hy-
drator, and incubated at 10°C. Samples were pooled to
determine the effect of Japanese barberry control on
adult tick abundances immediately after (fall 2007/
spring 2008) and 1 yr after management (fall 2008).
Nymphal ticks also were retained, but sample sizes
were too small to conduct meaningful density esti-
mates. One-way ANOVA was used to determine dif-
ferences in adult tick counts between treatments for
each sampling interval. Tukey HSD was used to main-
tain a levels at P < 0.05 for multiple comparison tests
of differences between treatments.

Borrelia burgdorferi Testing and Health Risk. Gath-
ered tick midguts were dissected under a stereo
microscope and contents were smeared on 12-well
glass microscope slides (30-103HTC; Thermo Fisher,
Portsmouth, NH). B. burgdorferi spirochetes were
identified in midgut contents by using indirect fluo-
rescent antibody (IFA) staining methods with mono-
clonal antibody H5332, which is specific for outer
surface protein A of B. burgdorferi (Magnarelli et al.
1994). Fluorescein isothiocyanate-conjugated goat
anti-mouse immunoglobulins (KPL, Gaithersburg,
MD) were diluted 1:40 in phosphate-buffered saline
solution and used as a second antibody. Procedural
details followed established protocols (Anderson et al.
1991; Magnarelli et al. 1994, 1997).

Borrelia burgdorferi infection prevalence data were
pooled for adult and nymphal ticks as both stages were
found in treatment plots, commonly feed on humans,
and are capable of transferring spirochetes. When B.
burgdorferi infection prevalence differed between
treatments, the following procedures (Neter et al.
1982, pp. 325-329) were used to determine which
treatments differed:

. mpyt g,

p ny + ny

1 1
s{pe—pit=p'(1 - P’)(n_z + ”_1)
o = (752 - ?_91)

s ps — i}

where n; (i = 1,2) is the sample size of treatment i,
p; = number of infected ticks in treatment i, and z*
is the standardized test statistic. Differences for all
comparisons were considered significant at P < 0.05.
We used Bonferroni-adjusted probabilities to main-
tain P < 0.05 for all comparisons. This is a very
conservative standard and may have excluded some
significant differences.

To assess relative risk to public health, the estimated
density of infected ticks per hectare was determined
for each of the three treatments by taking the product
of infection prevalence (%) and relative tick density
(including nymphs for fall 2008) for each sampling
interval. One-way ANOVA was used to determine
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Table 2. Percent Japanese barberry cover at each replicate
site for no barberry (No Barb.), controlled barberry pretreatment
(Pre-treat), controlled barberry post-treatment (Post-treat), and

full barberry (Full Barb.) by study area by year

Controlled Barberry

Study Area No Barb. Full Barb.
Pre-treat Post-treat
Redding 2007 5.2 52.0 2.6 63.5
Redding 2008 5.3 — 1.1 61.0
Gaillard 2007 0.6 63.7 7.2 445
Gaillard 2008 1.4 — 49 45.9
Storrs 2007 19 70.8 0.3 23.9
Storrs 2008 0.8 — 2.8 25.8
Mean 2.9 62.2 3.2 44.1

differences in relative density of infected ticks be-
tween treatments for each sampling interval. Tukey
HSD was used to maintain « levels at P < 0.05 for
multiple comparison tests of differences between
treatments.

Results

Japanese Barberry Control. Virtually all cut and
shredded Japanese barberry clumps produced new
ramets after initial mechanical control. Although the
initial control did not kill all barberry genets (the
entire plant), mechanical control was successful in
reducing the size of barberry clumps. All follow-up
control methods resulted in both increased mortality
of barberry genets and smaller clump sizes (Ward et
al. 2009). The control methods were successful in
reducing Japanese barberry cover from 62% pretreat-
ment to 3% post-treatment in controlled barberry ar-
eas. Japanese barberry cover estimates for treatments
for both years are shown in Table 2. For a more
detailed account of results of Japanese barberry man-
agement, see Ward et al. (2009).

Mouse Trapping and Larval Ticks on Mice. In 2007,
there was minimal disturbance of traps; a few were
triggered prematurely and moved several meters from
their original locations, likely by raccoons (Procyon
lotor 1.). For 2007, we assumed equal disturbance
across treatments and study areas. However, major
trap disturbance occurred at all three treatments at
Redding in 2008, and as a result, we were unable to
obtain any usable data for mouse abundances or for
larval ticks feeding on mice.

A total of 269 captures of 149 first-captured mice
occurred in 2007. Counts of first-captured mice did
not differ between treatments (F = 0.01; df = 2,3;
P = 0.98): full barberry (n = 51), controlled bar-
berry (n = 49), and no barberry (n = 49). In 2008,
there were 133 captures of 84 first-captured mice.
Counts of first-captured mice did not differ between
treatments (F = 0.24; df = 2, 3; P = 0.80): full
barberry (n = 27), controlled barberry (n = 22),
and no barberry (n = 24). However, mean feeding
larval ticks per captured mouse did differ between
treatments and were greatest in full barberry in both
2007 (F = 3.37: df = 2.265; P < 0.04) and 2008 (F =
3.10; df = 2,128; P < 0.05; Fig. 2). It was assumed that
all larvae feeding on mice were blacklegged ticks
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Fig. 2. Mean number of feeding larval ticks/mouse for
Gaillard, Redding, and Storrs in 2007 and for Gaillard and
Storrs in 2008. Means with the same letter within the same

series are not significantly different. Error bars represent
SEM.

because the only other tick species we encountered
throughout the entire study were a few adult dog ticks
(Dermacentor variabilis Say) (n = 8).

Adult Tick Sampling. A total of 525 adult black-
legged ticks (245 males, 280 females) were collected
throughout all treatment areas: 23 (15 males, 8 fe-
males) in no barberry, 76 (21 males, 55 females) in
controlled barberry, and 221 (103 males, 118 fe-
males) in full barberry in fall 2007/spring 2008 and
26 (11 males, 15 females) in no barberry, 35 (18
males, 17 females) in controlled barberry, and 144
(77 males, 67 females) in full barberry in fall 2008.
Mean tick densities were consistently greater in full
barberry areas for both sampling intervals: fall 2007/
spring 2008 (F = 13.67; df = 2,42; P < 0.01) and fall
2008 (F = 7.39; df = 2,33; P < 0.01). Full barberry
tick densities differed significantly from both con-
trolled and no barberry treatments for both sam-
pling intervals (Fig. 3).

Borrelia burgdorferi Prevalence and Health Risk. A
total of 342 (132 males, 155 females, 55 nymphs)
blacklegged ticks were tested for B. burgdorferi
presence: 108 (47 males, 61 females) from the fall
2007/spring 2008 sampling interval and 234 (85
males, 94 females, 55 nymphs) from fall 2008. For fall
2007/spring 2008, infection prevalence was equal
for ticks from full and no barberry areas (44%) and
was lower in ticks gathered from no barberry areas
(10%), but did not differ from full barberry (z =
2.04; df = 2; P > 0.10) or controlled barberry treat-
ments (z = 1.97; df = 2; P> 0.10), likely because of
low sample size in no barberry (n = 10). After the
second growing season postbarberry control (fall
2008), infection prevalence in controlled barberry
(45%) was lower than full barberry (63%) but did
not differ (z = 2.21; df = 2; P = 0.08). Controlled
barberry tick infection prevalence did not differ
from no barberry areas either (39%) (z = 0.51;df =
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Fig. 3. Estimated adult blacklegged tick density (ticks/
ha) based on 200-m? sampling areas. Means with the same
letter within the same series are not significantly different.
Error bars represent SEM.

2; P > 0.90). Full barberry areas did have signifi-
cantly higher infection prevalence than ticks in no
barberry areas (z = 2.60; df = 2; P < 0.03).
Estimated B. burgdorferi infected tick densities dif-
fered between treatments for both fall 2007/spring
2008 (F= 1591; df = 2,42; P< 0.001) and fall 2008 (F =
12.22; df = 2,33; P < 0.001). There were an estimated
324 infected ticks/ha in full barberry in fall 2007/
spring 2008, which differed from both controlled bar-
berry (111 infected ticks/ha; P = 0.002) and no bar-
berry (8 infected ticks/ha; P < 0.001). The estimated
number of infected ticks/ha did not differ between
controlled barberry and no barberry (P = 0.18; Fig. 4).
In fall 2008, there were an estimated 496 infected
ticks/ha in full barberry, which differed from both
controlled barberry (137 infected ticks/ha; P = 0.001)
and no barberry (89 infected ticks/ha; P < 0.001).
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Fig. 4. Estimated number of blacklegged ticks infected
with B. burgdorferi based on percent infection prevalence
and estimated tick density for each treatment. Means with
the same letter within the same series are not significantly
different. Error bars represent SE.
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Estimated infected ticks per hectare did not differ
between controlled barberry and no barberry (P =
0.86; Fig. 4).

Discussion

The white-tailed deer density in portions of Con-
necticut is exceedingly high; an aerial survey con-
ducted in 2003 indicated densities exceeding 40 deer/
km? in portions of the Gaillard study area (Williams
and Ward 2006). Continual browsing by white-tailed
deer compromises the health and competitiveness of
native shrubs, thus creating conditions favorable for
Japanese barberry establishment (Tilghman 1989, Si-
lander and Klepeis 1999). Ginsberg and Ewing (1989)
reported that ticks were common in the shrub layer
that provides physically higher questing habitat for
ticks to find suitable hosts. Elias et al. (2006) found that
in the 0.5- to 1.5-m height class, exotic-invasive shrub
stem density was twice that of native shrubs in south-
ern Maine. In some Connecticut forests, the only re-
maining suitable questing habitat for ticks is Japanese
barberry.

Questing adult blacklegged tick abundances were
greatest in areas dominated by Japanese barberry
(Fig. 3). This relationship was also noted in southern
Maine, at the northern extent of the blacklegged
tick’s range (Lubelczyk et al. 2004). Elias et al.
(2006) reported a positive relationship between
questing nymphal and adult blacklegged ticks and
exotic-invasive shrubs, including Japanese barberry.
We found a greater abundance of larval blacklegged
ticks feeding on white-footed mice in barberry-dom-
inated understories compared with areas where bar-
berry was virtually absent. These collective results
indicate that dense Japanese barberry infestations can
be favorable habitat for all three life stages of the
blacklegged tick.

By controlling Japanese barberry, we reduced the
number of questing adult blacklegged ticks to densi-
ties statistically equal that of areas with no barberry for
both years. This result was likely caused by the me-
chanical removal of the aboveground portion of bar-
berry, effectively eliminated questing habitat, which
corroborates Wilson (1986). The abundance of larval
blacklegged ticks feeding on mice differed initially
only between full barberry and no barberry treatment
areas. In fall 2008 where barberry was controlled,
feeding larval tick abundances were significantly
lower than full barberry areas. We suspect this was a
result of fewer available egg-laying adult females and
that this trend will continue as the 2-yr life cycle of the
blacklegged tick progresses.

Prusinski et al. (2006) emphasized the importance
of the relationship between preferred small mammal
habitat (food resources and protection from preda-
tion) and ideal tick habitat (questing areas, host avail-
ability, suitable microclimate). The dense growth
form of Japanese barberry provides increased protec-
tion from predation, its abundant fruits provide a po-
tential food source, and it may provide other yet un-
recognized ecosystem services benefitting mouse
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populations (Seagle 2008). Japanese barberry leafs out
~1 mo before overstory trees and most native shrubs
(Silander and Klepeis 1999, Xu et al. 2007). This timing
directly corresponds to the peak of spring activity
of adult blacklegged ticks in Connecticut (Stafford
2007). We believe that the dense canopy of Japanese
barberry infestations retains humidity better than sur-
rounding areas, thus creating a favorable microsite for
blacklegged tick survival (Rodgers et al. 2007). As a
result, adult ticks may be concentrated in barberry
infestations in early spring during barberry leaf-out,
when limited forest overstory canopy allows for in-
creased sunlight penetration, creating less than favor-
able conditions for tick survival by lowering soil mois-
ture and relative humidity. Japanese barberry also
provides excellent questing habitat as its height (up-
wards of 3 m) is ideal for blacklegged ticks to attach
to white-tailed deer, which readily incorporate bar-
berry infestations in their home ranges.

Prusinski et al. (2006) found that small mammals
had higher B. burgdorferi infection prevalence in areas
where shrub density was higher. We originally hy-
pothesized that a higher percentage of blacklegged
ticks found in barberry infestations would be infected
with B. burgdorferi because increased white-footed
mouse densities would serve as a larger reservoir.
Although mouse densities were similar across treat-
ments, infection prevalence was consistently higher in
barberry infestations than in areas without barberry.
This, combined with higher abundances of ticks found
in barberry infestations, resulted in significantly more
questing ticks infected with B. burgdorferi (Fig. 4),
which poses a considerable threat to public health. By
controlling Japanese barberry, we reduced adult
blacklegged tick densities, B. burgdorferi infection
prevalence, and resulting estimated number of B.
burgdorferi-infected ticks to equal that of areas where
barberry was absent (Figs. 3 and 4).

It is clear that dense Japanese barberry infesta-
tions provide highly favorable habitats for small
mammals, deer, and tick development and survival.
Removal of Japanese barberry will significantly de-
crease the abundance of ticks, their infection prev-
alence with B. burgdorferi, and the environmental
risk of Lyme disease. It is also clear that Japanese
barberry infestations pose an indirect threat to pub-
lic health. We suggest that municipalities, forest
managers, and private landowners with Japanese
barberry infestations on their properties take im-
mediate management action in the interest of pre-
serving both forest and public health.
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