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Repelients may otter a teasible approaci fo allesaine
browsig damage by lierbivores. e coaluated (e crrective-
ress or Bie Gamte Revellent-Poweder BGR= ind cartie in
ninbitnr rowsneg by black-tatied oer tOdoconieus
hemionus) on western redcedar «Thuja piicata Donnex D.
Don.y. seedlings were examined for rowsimy damage at 24
and 48 hours after treatment and then at L-week mitervals
for 10 weeks. Seedlings treated with BGR-P suttered less
damage than did seedlings treated woith qarlic or untreated
seedlings tor the tirst 8 weeks of the studvy. The carlic
treatment reduced damage below that icurred bu untreated
seedlings for only 48 hours. BGR-P provudes u reasible
approach to mhibiting browsing danuige for siort time
spans. The garlic treatment provided marqinal protection in
these tests but might be worthwhitle for other, less desirable
tree species. Tree Planters’ Notes 46(1):-4—0: 1995,

Elk and deer browsing ot tree seedlings ttigure 1)
sertouslv hinders reforestation crtorts in the Paciric
Northwest (Rochelle 1992). Browsing suppresses
zrowth and delavs regeneration. as well as killing
many seedlings that are repeatedlv browsed or pulled
out of the ground (Evans 1987). Repellents may offer a

Figure 1—Black-tailed deer browsing western redcedar treated
with garlic capsules.

teasible approach to inhibiting browsing, particularly
in areas where the damage ts intlicted bv migrating
herds ana the scedlings are oniv subrected to browsing
ror a short, dearlv detined period.

In the present experiment, we evaluated the ettec-
tiveness ot Big Game Repellent-Powder” (BGR-P) and
garlic in inhibiting black-tailed deer (Odocotleus
Tiemionus) browsing of western redcedar (Thuga plicata
Donn ex D. Don.). Although the available data sug-
gested that cither product can temporarily deter some
ungulates, their etfectiveness in protecting western
redcedar trom browsing deer was largelv unknown.

Materials and Methods

Subjects. A resident herd of 8 adult black-tailed
deer served as subjects. Deer were group-enclosed in
an area (4 haJ that was retlective of natural habitat
consisting ot Douglas-tir ( Psenotsuga mienziest (¢Mirb. )
Franco) and aider tAlnus spp.) and associated under-
storv vegetation. Although natural forage was readily
available, animals were also provided free access to
deer pellets and water throughout the studv.

Repellents. BGR-P was donated bv IntAgra (Min-
neapolis, MN) and the test garlic product was donated
by Plant Pro-Tech, Inc. (Oak Run, CA). Repellents
were applied according to the label or directions
provided with each product. BGR-P-treated trees
were first spraved with water and then sprinkled with
BGR-P. A Plant Pro-Tech (garlic) capsule was affixed
to the terminal branch of each seedling as per direc-
tions. Control seedlings were spraved with water.

Procedure. Immediately before the trial (April 4,
1994), 6 blocks of 3 plots each were established in the
deer enclosure. Each plot contained 9 redcedar
seedlings (mean height of 85 cm) planted in 3 rows of 3
trees at 2-m spacings. Plots within a block were
separated by 25 m, and blocks were spaced at a
minimum of 75 m apart. One plot within each block
was randornlv selected for each one of the treatments
(BGR-P, garlic, or control) as described above.



ceedlings were examined for browsing damase xt
24 and 48 hours atter treatment and then ar I-week
intervals tor 10 weeks. Four weeks atter the beginning
or the studv, the number of blocks assessed tor damage
was reduced to 4 because deer were exciuded from the
poruon ot the enclosure that contained the other 2
blocks. During damage evaluations, cach seedling wvas
examined to determine whether the terminal branch
had been clipped and to count the number ot bites
taken trom lateral branches. Bite counts were limited
to a maximum of 25, because after 23 bites the scedines
were essentiallv defoliated. Generallv, browsing
damage consisted of either onlv a few bites trrom
lateral roliage or complete detoliation. Regardless, the
cvaluation criteria were consistent among treatments
and provided an accurate assessment to evaluate:

» The number ot undamaged seedlings

* The number of seedlings with termimal damage

* The mean number of lateral bites taken

* The number of completelv defoliated seedlings
125 bites)

Though these evaluation measures are interrelated,
we report all 4 criteria because thev are indicative ot
ditferent levels of damage intensitv.

Analysis. Chi-square goodness-ot-fit tests were
used to assess differences among treatments. Ob-
served values were the summation ot data across
blocks tor the respective treatments. .\ separate
anaivsis was conducted for each evaluation criterion.

Results

A greater number of seedlings treated with BGR-P
remained undamaged for the first 8 weeks of the studyv
than did seedlings treated with garlic or control
seedlings (figure 2). During the tirst 48 hours, gariic
provided better protection than no treatment. Simiiar
time intervals occurred when damage was assessed bv
the number of completely defoliated trees tor each
treatment (figure 3). More terminal branches escaped
damage on seedlings treated with BGR-P than did
garlic-treated seedlings or control seedlings tor
6 weeks (figure 4). Again, seedlings treated with garlic
fared better than the untreated seedlings tor the first
48 hours of the study. A similar number of lateral bites
were counted on seedlings treated with garlic or
untreated seedlings throughout the studyv, but fewer
bites were taken from BGR-P-treated seedlings until
week 7 (figure 5).
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Figure 4—Percentage of seedlings treated with garlic or BGR-P or
untreated that sustained damage to their terminal branch for cacii
evaluation pertod.



30
N
5 - PN T T o S e S N o T T
= 5= g e ) L s W e N N SN J—\‘
=
= o
Z 0%
2
— T -
) e —~ [
= “~ -
e @
= 0 ® oo
3 O Garlic
D L . @ BGR-P
= z
5 | 3K Control
(ol - _—
10—0—0—8— : :
R R L R L T
o Q‘b\\ R N
A R SO N S N R R
3
Figure 5—\leaw siomper o veres ke srong Hie lateral brancies o
SIS VI T e v NGRS D ot e for i
LGOI oL
Discussion

Forage selection is relative and depends on the
available options. An animal mav select one tood over
another either because it is attracted to the tirst or
because it is avoiding the alternative (Galet 1985).
Thus. the efficacy of a repellent depends on the desir-
abilitv of the plant to be protected as well as the
availabilitv and palatabilitv of the surrounding forage.
A preterred plant in a barren environment is far more
difticult to protect than an unpalatable shrub amongst
lush torage.

Experimental conditions ot this studv provided the
Jdeer svith a variety or alternative choices. Browse was
readilv available along with ad libitun access to deer
pellets. Though the deer were not food-deprived, the
test food—western redcedar—is a preferred forage.
These conditions are similar to manv field situations
where repellents mav be applicable, tor example,
reforestation sites where palatable tree seedlings are
vulnerabie to browsing herbivores that have alterna-
tive toraging opportunities.

BGR-P virtuallv eliminated damage for 2 weeks
aftter treatment, and the deer inflicted substantiallv less
damage to BGR-P-treated trees than to control trees
during the tirst 8 weeks of the studv. These results
compare tavorablv with those found in other studies
(Conover 1984, Harris and others 1993, Palmer and
others 1983, Andeit and others 1991 and 1992). How-
ever, avoidance of garlic-treated seedlings was brief.
Other studies indicate that garlic deters foraging

herbivores oniv as long as other options are readilv
avarable «Nolte and others 1992). An operational
appiicanon ot carlic capsules to ponderosa pine (Pins
ponacrosa Dougl. ex Laws.) also tailed to produce
favorable results. None ot the 2,000 ponderosa pines
treated with garlic escaped damage trom winter
browsing by clk (Sigrist. personal communication,.

Trees are long-lived, and browsing damage 15
difficuit to prevent completelv. No repellent is likelv
to provide total protection. Nevertheless. repeilents
can reduce damage during periods when trees are
most vulnerable. Use of BGR-I is a teasible approach
to protecting scedlings swhen thev are tirst outplanted
or auring seasons when damage s most likelv to occur
onlv brierlv, at known times. Garlic was oniv margin-
allv errecuve under our test conditions, cut it mav be
more successtul m protectimg tess preterred plant
species.

Address correspondence to Dale Nolte, LSDA/
APHIS DWRC, 9701 Blomberg Street SW, Olvmpia.,
WA us312.

Literature Cited

Andelt WF, Burnham KD, Manning JA. 1991, Relative eftectiveness
ot repellents tor reducing mule deer damage. Journai ot Wildlite
Management 55:341-347.

Andelt WF, Baker DL, Burnham KP. 1992, Relative preterence ot
captive cow vlk for repellent-treated diets. [ournai ot Wildlite
Manavement 36:164-173.

Conover MR. US4 Etfectiveness ot repellents in reducing deer
camage i nurseries. Wildlite society Builetin 12.399—04.

Fvans 870 vmmal damage and its controf in ponderosa pine
worests. (n: Baumgartner DM, Lotan [E., vds. Proceedings,

. Ponderosa pine: the species and its management: Spokane,
Washington. p 109-114

Galet BG. 1985. Direct and indirect behavioral pathwavs to the
social transmiussion ot food avoidance. In: Braveman NS.
Bronstein I’. eds. Experimental assessments and ciinical
applications ot conditioned food aversions. New York: New York
Academv ot Sciences. p 203-215

Harns MT, Palmer WL, George |L. 1983. Preliminary screentng of
white-tailed deer repellents. Journal of Wildlife Management
47:316-519.

Nolte DL, Provenza FD. Balph DF. 1992. Food preterences in lambs
after exposure to tlavors in solid foods. Applied Animal
Behavioral Science 32:337-347.

Palmer WL, Wingard RG, George JL. 1983. Evaluation ot white-
tailed deer repeilents. Wildlife Societv Bulletin 11:164-166.

Rochelle [A. 1992. Deer and elk. In: Black HC, ed. Silviculturai
approaches to animal damage management in Pacific Northwest
torests. Portland, OR: USDA Forest Service, Pacific Northwest
Research Station. p 333-349.



un
=N
(=)
—
bt
bt
8
L
]
W
e
E
=
Z
)
<
2]
E
2
(=]
==

1ce

AN N
RN LY,

TR T S my
AR D T

LA N

Department of Agriculture—Forest Serv

S

-

U




