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UnderstandIng
Deer Damage In Young Plantations

and Controlling

This circular will familiarize
woodland owners with methods for
minimizing or preventing damage
caused by black-tailed and mule
deer in young plantations. Knowl-
edge of their behavior and habitat
requirements helps managers to
identify conditions likely to favor
heavy deer damage.

Although localized damage by
mountain beaver, pocket gophers,
mice, and elk can also be severe,
damage by deer is more widely and
uniformly dispersed throughout the
Pacific Northwest because of deer
abundance and mobility.

Black-tailed deer are found west
of the Cascade crest to the Pacific
Ocean. Mule deer occur east of the
Cascade crest, though groups are
occasionally sighted in certain areas
of southwest Oregon (Douglas,
Jackson, and Josephine counties).

Deer habitat
requirements

Deer require cover, forage (food),
and water for survival and protec-
tion. Cover is described as hiding
and thermal. Hiding cover protects
deer from predators, such as coyotes,
domestic dogs, mountain lions, and
humans.

Thermal cover helps maintain a
nearly constant body temperature
by shielding deer from weather
extremes. Deer use a variety of
vegetation types throughout their
range for feeding and for hiding and
thermal cover.

Hiding and thermal habitat
In winter, deer must avoid loss of

body heat from exposure to wind,
precipitation, and low night temper-
atures. They accomplish this by
bedding in areas of high stem
density and overstory canopy closure.

Cover of this type is provided by
dense second-growth stands and by
mature stands with heavy under-
story vegetation (evergreen brush
or advanced conifer regeneration)
that is at least 6 feet above the forest
floor.

In summer, deer must avoid high
heat loads from solar radiation.
Occasionally they must lose heat.
Bedding in cool, moist sites with
good air circulation helps deter heat
buildup. They meet these needs in
mature timber stands with maxi-
mum canopy closure and sparse
understory vegetation.

On hot summer days, deer are
frequently found near ridgetops,
because of the cooling effects of
wind and thermally induced breezes,
or in drainages where cool air
settles.

If you consider management for
deer a primary objective, biologists
recommend interspersing small open
patches (40 acres or less) of high
forage value within expanses of
timber. Deer can use these patches
for forage during plantation estab-
lishment and for hiding and thermal
cover as the plantation matures. The
recommended proportions of open
to closed canopy varies between
50/50 and 40/60.

Feeding habitat
Deer typically feed in forest

openings that have been created by
timber harvesting activities or natu-
ral disturbances (wild fires, high
winds, insects, or disease).

Such sites are usually subjected to
further disturbance by clearing
debris, exposing mineral soil, and
reducing competing vegetation in
preparation for seedling establish-
ment.

These natural and human disturb-
ances recreate an early stage in the
successional development of a forest
that is characterized by forage
that deer prefer because of high
nutritive value, digestibility, and
palatability: grasses, forbs (broad-
leaved flowering plants), and young
shoots of woody brush.

Deer use these openings for
feeding and the nearby stands for
hiding and thermal cover. They
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browse young seedlings during
spring (bud flush) when food
quality is high and their preferred
forage is limited by seasonal timing
or silvicultural (stand management)
treatments.

Deer will also browse seedlings in
winter and summer, when food
quality is relatively low, if alterna-
tive sources are not readily available.

The extent of browsing damage is
hard to predict and may be concen-
trated after bud flush, or in winter
or summeror it may occur year-
round. Damage intensity may be
high at lower elevations during
winter and early spring when deer
are seeking available food sources,
trying to avoid snow or excessive
cold, or both.

In late spring and summer, such
areas may not experience damage,
as deer move elsewhere within the
area or move higherto take
advantage of cooler temperature
and the lag in forage growth that
occurs with increasing elevation.

Areas that encounter high dam-
age year-round may require differ-
ent control measures than areas
where damage is seasonal.

Failure to use adequate control
measures during this period of
seedling establishment can lead to
partial or full plantation failure
because of intensive and extensive
browsing.

Deer damage
to seedlings

Preferred forage for deer includes
grasses, forbs, and young shoots of
woody shrubs. During the fall and
winter when availability of these
forage types is limited, and during
the spring budburst when the food
quality characteristics (nutrition,
palatability, and digestibility) of
conifer seedlings are best, deer
damage to conifer seedlings can be
severe.

Black-tailed deer
Black-tailed deer residing in the

Coast Range or at lower elevations
along the west slope of the Cascades
usually occupy the same small area
year-round.

When this occurs, continual
browsing may hinder seedling sur-
vival or growth. Adverse effects of

Figure 1.Repeated browsing of the terminal leader and lateral branches frequently
kills seedlings, particularly if they are weak or if they have been planted on harsh
sites.

browsing on seedlings are more
noticeable on mishandled seedlings
or under adverse climatic conditions
where seedling vigor may already be
poor.

The impact of browsing is most
severe in hot, dry regions (south-
western, central, and eastern Oregon)
of the Douglas-fir zone because
environmental conditions are gener-
ally less favorable for seedling
establishment.

Seedlings under stress are not
likely to survive repeated browsing

2

(figure 1). Vigorous seedlings, on
the other hand, may survive
browsing, but they will appear
bushy because of repeated loss of
laterals and leaders (figure 2).

Vigorous seedlings growing on
favorable sites where moisture and
nutrients are not in limited supply
(coastal fog belt) may escape as deer
pressure on seedlings subsides be-
cause of successional increases in
preferred forage or reduced use of
the area.

Figure 2.Bushy seedlings are a good indicator of heavy deer use in the area.

Figure 3.Deer browse damage to new shoots and needles.

These seedlings may even catch
up with their unbrowsed neighbors
if escape occurred before competing
vegetation had a chance to overtop
the browsed seedlings.

The order of preference for
conifer browsing appears to be
Douglas-fir, grand fir, western
redcedar, western hemlock, and
Sitka spruce. However, damage has
been detected on all these species.
The extent of damage seems to vary
with geographic location, behavior
of a given deer population, and the
species planting mix.

For example, in coastal regions of
Oregon, Washington, and southwest

British Columbia, western redcedar
is heavily browsed by deer.

Douglas-fir is preferred in most
areas, however, when it is present in
the planting mix. This, of course,
provides no assurance that a species
of low preference will not be
browsed if it is one of only a few
palatable food sources on the site.

Mule deer
Mule deer are migratory, spend-

ing the summer months at elevations
characterized by moderate to heavy
winter snow cover (above 3,500 to
4,000 feet) and the winters at
elevations typically free of pro-

Figure 4.Deer browse damage to old
shoots and needles.

longed snow cover. Damage can
occur anywhere within the area of
their summer-winter ranges and
migration routes.

Damage to ponderosa pine is of
greatest concern. When browsed
heavily, this species forms multiple
leaders that reduce desirable growth
and commercial value.

Associated conifers, Douglas-fir
and grand fir, are also subjected to
browsing. Although these species do
not typically form multiple leaders,
the likelihood of environmentally-
induced stress is higher, particularly
in clearcuts, because of their smaller
seedling size and their inability to
handle drought stress as well as
pine.

Identifying deer damage
Browsing of new growth usually

leaves a clean break that becomes
blunt after the broken face of the
succulent shoot forms a callus
during healing (figure 3).

Browsing of more mature woody
vegetation during the dormant
season creates a ragged, splintered
stem (figure 4).

In early spring, browsing of older
shoots may cause the bark to slip,
leaving a stripped stem some dis-
tance below the break (figure 5).

Saplings and large seedlings are
occasionally damaged by male deer
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Figure 5.Bark stripping by deer is not
common, but losses may be high in early
spring before and during bud flushing.
It appears to be a learned response
(passed from doe to fawn within small
family groups).

Figure 6.Bark of saplings (young trees
½ to 2 inches in diameter) may be
rubbed off in spring and early summer
as bucks scratch their newly forming
antlers.

Figure 7.Browse damage is distinctly different from the angular clips (450) made
by mountain beaver and pocket gophers.

polishing their antlers during early
stages of antler development in fall
(figure 6).

You can easily distinguish deer
damage from that of rodents, which
is characterized by a 450 angle slice
on laterals and terminals (figure 7)
or by distinctive tooth marks (figure
8) on larger seedlings.

It is more difficult to separate
deer damage from elk damage.
Generally, you'll need additional
clues. Larger tracks (figure 9) or
feces (figure 10) left by elk are
relatively easy to detect and provide
a simple basis for identification.

The impact of deer damage
Damage to planted seedlings

occurs in one of several ways. First,
seasonal height growth is reduced if
deer browse terminal and primary
laterals.

Second, the loss of needle tissue
reduces food production and the
ability of the seedling to recover
from other stresses and to survive or
grow.

Third, the physical lifting that
frequently occurs when the branch-
let is plucked off can tear newly
initiated rootlets, adding to the
injury encountered by the seedling.
This can increase the incidence of
mortality, particularly on harsher
sites characterized by steep slopes,
shallow soils, and southerly aspects.

Fourth, seedlings can be trampled
by deer, although the amount and
degree of damage incurred are
usually low compared with tram-
pling by domestic livestock or elk.

Approaching a deer problem
The best approach to deer dam-

age is prevention. It involves evaluat-
ing the new plantation based on
specific site factors known to attract
deer. Table 1 lists a series of
questions designed to help you
assess a potential deer problem. If
the probability of damage appears
to be high, the best decision is to
protect the seedlings.

This will help minimize establish-
ment costs during the first 3 to 5

years (reentry to protect or replant
costs more than early preventive
treatment) and maximize the seed-
lings chances for survival and rapid
growth.

Table l.Do Ihave apotential
problem ?

1. Do you frequently see deer in the
area?

2. Are deer sign (hoof prints, nipped
twigs and leaves, feces, etc.) readily
apparent on or in the vicinity of the
unit you wish to regenerate?

3. Have you encountered browse
damage on previous plantations in
the vicinity of your new one?

4. Does damage to these plantations
occur only in the spring, around the
time of bud burst?

5. Does damage on these plantations
occur more than once (spring and
fall) during the year?

Figure 8.Mice, squirrels, rabbits, and other bark-nibbling animals leave teeth
6. Do you, or your neighbors, accom-marks in the wood. Deer normally peel the bark (if they feed on it) and leave no

modate deer by forage seeding ormarkings.
winter feeding?
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deer elk
Figure 9.The size and shape of hoof prints is a good indicator for
distinguishing deer from elk and cattle.

For example, suppose you have
four new plantations on your
property and the seedlings, which
were not initially protected, have
recently flushed.

Since you decided to gamble that
the deer would not browse your
seedlings, you need to survey the
four plantations to see if any
damage is occurring so that you will
know if corrective action is necessary.

You might do a survey of this
type by simply recording yes or no
for both browsing damage and
survival of seedlings in every fourth
row(l, 5, 9, 13, 17, etc.). Seetable
2. Do this in each plantation and
determine the percent of damage
and survival by dividing the number

7. Does the unit you wish to plant

T

provide good hiding or thermal
cover on one or more sides?

8. Will the unit provide a readily
available forage source for deer?

4 9. Will you prepare the unit so that
seedlings will be (a) open to

and (b) free of adjacent
vegetative competition? (a)
(b)

10. Do people with whom you have
talked (neighbors, forestry agent,
professional foresters, service
forester, etc.) believe you have a
potential deer browse problem?

a Interpretation: If you answer yes to more
than half of the questions, chances are good
that the seedlings in your new plantation
will be subjected to some degree of browse

variety of factors (annual and seasonal
damage, The extent of damage varies with a

weather patterns, food availability, popula-
tion dynamics, available cover for protection,
local feeding by humans, etc.), but you can
expect it to increase as the number of yes
responses increases.

elk deer

Figure 10.Deer feces (scats) are quite
different from feces of elk and rabbits,
which also produce "pellets."
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For example, suppose you have
four new plantations on your

________ property and the seedlings, which
were not initially protected, have
recently flushed.

Since you decided to gamble that
the deer would not browse your
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seedlings, you need to survey the
four plantations to see if any
damage is occurring so that you will
know if corrective action is necessary.

You might do a survey of this
type by simply recording yes or no
for both browsing damage and
survival of seedlings in every fourth
row (1, 5,9, 13, 17, etc.). See table
2. Do this in each plantation and
determine the percent of damage
and survival by dividing the number
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Figure 10.Deer feces (scats) are quite
different from feces of elk and rabbits,
which also produce "pellets."

Table 1.Do Ihaveapotential
problem ?

1. Do you frequently see deer in the
area?

2. Are deer sign (hoof prints, nipped
twigs and leaves, feces, etc.) readily
apparent on or in the vicinity of the
unit you wish to regenerate?

3. Have you encountered browse
damage on previous plantations in
the vicinity of your new one?

4. Does damage to these plantations
occur only in the spring, around the
time of bud burst?

5. Does damage on these plantations
occur more than once (spring and
fall) during the year?

6. Do you, or your neighbors, accom-
modate deer by forage seeding or
winter feeding?

7. Does the unit you wish to plant
provide good hiding or thermal
cover on one or more sides?

8. Will the unit provide a readily
available forage source for deer?

9. Will you prepare the unit so that
seedlings will be (a) open to
browsing and (b) free of adjacent
vegetative competition? (a)
(b)

10. Do people with whom you have
talked (neighbors, forestry agent,
professional foresters, service
forester, etc.) believe you have a
potential deer browse problem?

a Interpretation: If you answer yes to more
than half of the questions, chances are good
that the seedlings in your new plantation
will be subjected to some degree of browse
damage. The extent of damage varies with a
variety of factors (annual and seasonal
weather patterns, food availability, popula-
tion dynamics, available cover for protection,
local feeding by humans, etc.), but you can
expect it to increase as the number of yes
responses increases.



of trees browsed or dead by the total
number of trees you observed.

If you visually check ¼ of the
seedlings (2,500) on Plantation 2, a
20-acre unit planted to 500 seedlings
per acre (10,000 total seedlings), and
find 500 browsed and 125 dead,
then the appropriate percentages
would be: 500 2,500 = 20%
browsed and 125 2,500 = 5%
dead (see table 3).

Since your tally sheet will have a
column for each planted row and
the seedlings in each row will be
represented by a number on the tally
sheet, you will also be able to find
out whether or not damage and
mortality are uniformly distributed
or clustered in the plantation (table
2).

After you have gathered this
information for each plantation,
you will need to make a decision
about seedling protection and/or
replanting Table 3 shows what you
might come up with on the four
plantations in your survey.

Surveys providing this type of
information don't take long, are
extremely valuable for detecting
potential or current problems, and
can save money by allowing you to
respond quickly to avoid a partial or
total plantation failure.

Your Extension forestry agent or
other professional forester can
provide assistance in developing
your survey plan.

The decision to protect
When you decide whether to

protect seedlings in a new plantation,
you must consider both the impact
on seedling vigor if damage does
occur and your initial and subse-
quent costs.

Trying to save money by gam-
bling that deer won't bitewhen the
unit you wish to plant has a
moderate to high potential for
damageis poor management strat-
egy (table 1).

This is confirmed by biological
facts and some hypothetical, but
realistic, economic reasoning:

Browsing injures seedlings, shift-
ing priorities away from growth
and toward survival, metabolic
adjustment, and repair. Browsing
also reduces leaf tissue needed for
food production. Hence, brows-

Table 2 Example tally sheet for a deer browse/mortality survey (D, dead; B,
browse damage, * Yes; - No)

Plantation 2
Acres 20

Map (optional)
Areas heavily browsed by deer

Rows

1 5 9 13

Seedlings D B D B D B D B

1
* * *

2 * * * * - *

3 * * * - *

4 * * * - *

5
* * *

6 * * * - *

7 * * * - *

8 * - - - - *

9 * * - *

10
*

11 * *

12 * * *

13 * *

14 * * -

15 * * - - -

16 * *

17 * *

18 * *

19
* *

20 * * *

Portion of the tally sheet
represented by rows i-13 only

ing always stresses the seedling,
which results in a loss ofgrowth.
Browsing that occurs on seedlings
occupying harsh sites or on
low-vigor seedlings (resulting from
improper cone and seed process-
ing, poor seedling handling at the
nursery or in the field, lack of
attention to biological needs of
the seedling, etc.) greatly in-
creases the probability of mortal-
ity.
Browsing increases the establish-
ment time for a seedling to
occupy a site, making it more
susceptible to growth stagnation
or death because of competition
by neighboring vegetation for
light, water, and nutrients.
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Browsing increases the amount of
time and labor that you will need
to allocate to the site.
Browsing increases the amount of
money you will spend trying to
attain a successful plantation.
Take a good look at that last

point, the money you'll spend. For
example, suppose you have 30 acres
and you decide not to spend the $67
an acre ($2,010 total) it costs to
protect your seedlings with Reemay
budcaps (see table 4, "Physical
barriers'' section).

Then, during your summer survey,
you discover that 70% of your
plantation has been browsed (350 of
the 500 planted seedlings per acre;
10,500 on the whole 30 acres)and



of trees browsed or dead by the total
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seedlings (2,500) on Plantation 2, a
20-acre unit planted to 500 seedlings
per acre (10,000 total seedlings), and
find 500 browsed and 125 dead,
then the appropriate percentages
would be: 500 2,500 = 20%
browsed and 125 2,500 = 5%
dead (see table 3).

Since your tally sheet will have a
column for each planted row and
the seedlings in each row will be
represented by a number on the tally
sheet, you will also be able to find
out whether or not damage and
mortality are uniformly distributed
or clustered in the plantation (table
2).

After you have gathered this
information for each plantation,
you will need to make a decision
about seedling protection and/or
replanting. Table 3 shows what you
might come up with on the four
plantations in your survey.

Surveys providing this type of
information don't take long, are
extremely valuable for detecting
potential or current problems, and
can save money by allowing you to
respond quickly to avoid a partial or
total plantation failure.

Your Extension forestry agent or
other professional forester can
provide assistance in developing
your survey plan.

The decision to protect
When you decide whether to

protect seedlings in a new plantation,
you must consider both the impact
on seedling vigor if damage does
occur and your initial and subse-
quent costs.

Trying to save money by gam-
bling that deer won't bitewhen the
unit you wish to plant has a
moderate to high potential for
damageis poor management strat-
egy (table 1).

This is confirmed by biological
facts and some hypothetical, but
realistic, economic reasoning:

Browsing injures seedlings, shift-
ing priorities away from growth
and toward survival, metabolic
adjustment, and repair. Browsing
also reduces leaf tissue needed for
food production. Hence, brows-

Table 2.Example tally sheet for a deer browse/mortality survey (D, dead; B,

browse damage; Yes; - No)

Plantation 2 Map (optional)
Acres 20 E Areas heavily browsed by deer

Rows

1 5 9 13

Seedlings D B D B D B D B

1
* * * *

2
3

*
*

* *
*

*
*

*
*

4 * * * *

5
* * * - -

6 * * * - *

7 * * * *

8 * - - - - *

9 * * - *

10
* - - -

11
* * - - -

12 * * * - - -
13 * * - - -
14 * * - - -
15 * * - - - - -
16

* * - -
17 * * - - -
18 * * - - -
19

* * -

20 * * * -

ing always stresses the seedling,
which results in a loss of growth.
Browsing that occurs on seedlings
occupying harsh sites or on
low-vigor seedlings (resulting from
improper cone and seed process-
ing, poor seedling handling at the
nursery or in the field, lack of
attention to biological needs of
the seedling, etc.) greatly in-
creases the probability of mortal-
ity.
Browsing increases the establish-
ment time for a seedling to
occupy a site, making it more
susceptible to growth stagnation
or death because of competition
by neighboring vegetation for
light, water, and nutrients.
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Browsing increases the amount of
time and labor that you will need
to allocate to the site.
Browsing increases the amount of
money you will spend trying to
attain a successful plantation.
Take a good look at that last

point, the money you'll spend. For
example, suppose you have 30 acres
and you decide not to spend the $67
an acre ($2,010 total) it costs to
protect your seedlings with Reemay
budcaps (see table 4, "Physical
barriers" section).

Then, during your summer survey,
you discover that 70% of your
plantation has been browsed (350 of
the 500 planted seedlings per acre;
10,500 on the whole 30 acres)and

Table 3.Summary-decision chart for plantation survey

Situation Decision

Plantation 1. The browse damage for the 1. Do nothing new.
5-acre unit was less than 10% and was 2. Survey next year.
evenly spread throughout the area. There
was no mortality.

Plantation 2. Browse damage for this 1. Protect all seedlings along the
20-acre unit was only 20%; however, nearly north and west edges and, as a
all of the damage was clustered along the low-cost precaution, every third
north and west edges (200 feet in from the seedling in the rest of the unit.
edge) of the unit. There was 5% mortality
uniformly distributed (see table 2).

Plantation 3. Browse damage on a 21-acre 1. Protect all seedlings.
plantation was over 95%. Mortality was 2. Kill grass and replant the 2-acre
10% and occurred in a 2-acre area area.
exhibiting heavy grass competition. 3. Survey next year and perform any

maintenance necessary on protec-
tors.

Plantation 4. Browse damage on a 35-acre 1. Plant new seedlings to replace
plantation was over 85%. Mortality was those killed.
37% and appeared to be the result of severe 2. Protect all seedlings.
and continual browsing. 3. Survey next year and perform any

necessary maintenance on protec-
tors.

that 50% of these seedlings have
died (350 x .5 = 175 trees dead per
acre).

Now, to successfully replant your
30 acres, you would have to follow

outlined in table 5. The
price you would pay, as a result of
trying to save unwisely, would be
$9,105 ($300.50 an acre) for your
30-acre plantation. This is over and
above your initial reforestation
costs.

Granted, the decision to protect
may appear to be an expensive one
now ($2,010). But if careful
assessment of the unit you wish to
plant suggests moderate to high
browse potentialdon't gamble.
Your final costs could be more than
four times as great ($9,015).

Control methods
Control methods include fencing,

physical barriers (for individual
trees), repellants, habitat manipula-
tion, stand management modifica-
tions, and hunting. Table 4 presents
the approximate cost of various
control alternatives.

Physical barriers and fencing
have been the most effective tools.

However, the use and success of any
control method may vary, depend-
ing on site characteristics and/or
behavior of a given deer population.

There is no universal cure-all.
Consequently, you need to evaluate
the positive and negative aspects of
alternatives to select the best control
method(s).

Fencing
Fencing has been used effectively

to protect entire plantations (figure
1 1). However, construction and
maintenance costs are high, espe-
cially in rough terrain. Use fencing
only when it is apparent that you
cannot reforest by other means, and
when the seedlings are of extraordi-
nary value, such as in nurseries and
seed orchards.

Fencing excludes people and
other wildlife, as well as deer, often
creating access problems.

There are two types of fences,
nonelectric and electric. The most
commonly used nonelectric fence is
the woven wire fence. These require
posts every 20 to 50 feet and must be
8 feet high. Because deer can easily
work their way under a 6-inch space
between the ground and bottom of
the fence, it may be necessary to
loop wire vertically around the
bottommQst horizontal strands to
block deer entry. You can also fill in
spaces under fences with stones,
logs, or other debris.

To avoid damage from blowdown,
don't build fences close to standing
trees. Consequently, fencing be-
comes impractical and costly (high
potential maintenance costs) on
small clearcuts in forest land where
one or more sides of a plantation is
close to a stand of large trees,
particularly on windy sites. Conver-

Figure 11.Fences are available in many different configurations.
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Table 4. Comparative costs ofcontrol alternatives for deer browsea

$/Acre (500 seedlings)

Alternative Material" Contract' Maintenance"

Fencing (cost/mile, 40 acres)
5 wire/i row 1,600 2,500 140 4,240
10 wire/i row 1,900 3,000 140 5,040
Staggered wire/2 rows 1,600 3,000 140 4,740
Barrier (nonelectric) 3,000 3,000 140 6,140

Physical barriers (1 per seedling)
Vexar tubes with lathe stakes 150 80 35 265

Reemay sleeves (3-foot length)e 45 60 20 125

plus 1 support stake 18 70 25 163

Heavy netting (2-foot length) 31 45 25 101

plus 3 support stakes 85 75 30 190

Light netting (2-foot length) 10 45 25 80

plus 3 support stakes 64 75 30 169

Paper budcaps 12 40 25 77

Reemay budcaps 7 40 20 67

Leader tubes (2-foot length) 50 60 25 135

plus 1 support stake 68 70 30 168

Repellant/
BGR(premixed) 10 15 - 25

Deer Away 15 25 - 40

Habitat manipulation
Seeding to preferred forages

With fertilizer 55 60 115

Without fertilizer 55 20 - 75

Planting nonpreferred speciesh - - - -
Forage elimination' 75-125 75275 - 150-400

Debris barr,ers 20%t 2OWot

Stand management
Plant large seedlings" 15%t 10% - 25%
Leave logging slash' 25°7o 25Wo1

Huntingtm
a Except for fencing, the figures represent the cost of treating an

average acre of land containing 500 uniformly spaced seedlings
b The cost of all materials needed for adequate deer browse

protection You can reduce these costs 10 to 25% if you buy in bulk
Costs associated with hiring a crew to install or apply the respective
treatments

d The cost of assessing the need for maintenance (plantation survey),
and making the necessary adjustments It does not include
replacement costs of lost or destroyed materials
This line (Reemay sleeves alone = $125) is the the sum of materials
($45 for 3 ¼ " x 3' sleeve), contract ($60), and maintenance ($20)
costs The next line (Reemay sleeves plus a bamboo support stake
= $163) represents the adjusted sum of materials ($45 + $18),
contract ($70), and maintenance ($25) costs This follows for other
alternatives where support stake costs have been listed (below)

The sleeve is also available at diameters of 2 inches ($30/acre)
and 5 inches ($75/acre) You can cut them to lengths other than 3
feet if you wish
These figures are accurate where deer browse occurs for a brief
period during the year and only one application (for example,
during the 6 weeks after bud flush in spring) is required However,
two to three applications a year is common practice in areas
frequented by deer throughout the yearand costs rise
proportionately
The contract cost for preferred forage has been broken down into
fertilized and nonfertilized options Costing was based on 25-40 acre
units The nonfertilizer option includes the cost of the helicopter
seeding Contracting for large acreages reduces costs of helicopter
seeding and fertilization operations

Creating islands of preferred forage will draw deer and elk to
the area If enough forage is available and site quality is high
enough to support trees and forage, damage from browsing may be
reduced However, if population numbers are high (or increase in
response to more food) and site quality is too low to support trees
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and enhanced competition created by forage, the potential for
damage or mortality can be great.

h The preference by deer for certain tree species is poorly defined and
rarely documented Increased costs may result if species of lower
marketability are planted, but these are difficult to predict. A large
number of variables (population density and vigor, seedling quality,
site characteristics, etc ) affect species preference, making this
approach a risky alternative
Forage elimination by scarification or burning and chemical
spraying, for example, is highly effective as a site preparation
technique but very expensive, and it leaves seedlings open to deer and
elk damage, particularly if cutting units are small (10-30 acres) and
near protective habitat Protection (barriers or repellants) is usually
necessary to prevent damage, further escalating costs. The advantage
is increased survival due to reduced competition and increased
growth if carried out for 2-4 consecutive years.
Creation of debris barriers by planting amidst slash or dead brush
will deter deer, but it may not affect elk. Associated contract planting
costs will likely rise 15 to 25%, or more, depending on site
characteristics The potential for damage by small animals (mice,
rabbits, etc ) that use debris for protective cover can be expected to
increase, as can the risk of fire.

k The use of large seedlings (30-40 inches tall), 2-1 or 3-0 stock,
increases total costs by 25% The method is effective if site qualit is
high, ifcompeting vegetation is controlled, and if the area is not
excessively windy
Leaving logging slash and dispersing it around a unit to minimize
deer damage may save the cost of yarding, piling, and burning piles;
but, as with debris barriers, it creates habitat for small mammals.
Establishing local hunts is not costly but may require some
monitoring time Unfortunately, special hunts (unless they include
does) rarely reduce local populations enough to significantly reduce
damage
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Planting nonpreferred speciesh
Forage elimination'
Debris barriers3

Stand management
Plant large seedlings'
Leave logging slash1
Huntingtm
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contract ($70), and maintenance ($25) costs. This follows for other
alternatives where support stake costs have been listed (below).

The sleeve is also available at diameters of 2 inches ($30/acre)
and 5 inches ($75/acre). You can cut them to lengths other than 3
feet if you wish.
These figures are accurate where deer browse occurs for a brief
period during the year and only one application (for example,
during the 6 weeks after bud flush in spring) is required. However,
two to three applications a year is common practice in areas
frequented by deer throughout the yearand costs rise
proportionately.
The contract cost for preferred forage has been broken down into
fertilized and nonfertilized options. Costing was based on 25-40 acre
units. The nonfertilizer option includes the cost of the helicopter
seeding. Contracting for large acreages reduces costs of helicopter
seeding and fertilization operations.

Creating islands of preferred forage will draw deer and elk to
the area. If enough forage is available and site quality is high
enough to support trees and forage, damage from browsing may be
reduced. However, if population numbers are high (or increase in
response to more food) and site quality is too low to support trees
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and enhanced competition created by forage, the potential for
damage or mortality can be great.

The preference by deer for certain tree species is poorly defined and
rarely documented. Increased costs may result if species of lower
marketability are planted, but these are difficult to predict. A large
number of variables (population density and vigor, seedling quality,
site characteristics, etc.) affect species preference, making this
approach a risky alternative.
Forage elimination by scarification or burning and chemical
spraying, for example, is highly effective as a site preparation
technique but very expensive, and it leaves seedlings open to deer and
elk damage, particularly if cutting units are small (10-30 acres) and
near protective habitat. Protection (barriers or repellants) is usually
necessary to prevent damage, further escalating costs. The advantage
is increased survival due to reduced competition and increased
growth if carried out for 2-4 consecutive years.
Creation of debris barriers by planting amidst slash or dead brush
will deter deer, but it may not affect elk. Associated contract planting
costs will likely rise 15 to 25, or more, depending on site
characteristics. The potential for damage by small animals (mice,
rabbits, etc.) that use debris for protective cover can be expected to
increase, as can the risk of fire.

k The use of large seedlings (30-40 inches tall), 2-1 or 3-0 stock,
increases total costs by 25. The method is effective if site qualit is
high, if competing vegetation is controlled, and if the area is not
excessively windy.

Leaving logging slash and dispersing it around a unit to minimize
deer damage may save the cost of yarding, piling, and burning piles;
but, as with debris barriers, it creates habitat for small mammals.
Establishing local hunts is not costly but may require some
monitoring time. Unfortunately, special hunts (unless they include
does) rarely reduce local populations enough to significantly reduce
damage.
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Table 5.Plan for replanting "your"30 acres, after 50% of heavily browsed
seedlings have died (175 trees per acre)

Rate per Total for
Action acre 30 acres

Obtain new seedlings
Hire contractor to prepare planting

spots with herbicides
Plant new seedlings
Protect all seedlings

Tube browsed seedlings too weak for
budcaps (175 @ $.53)

Budcap newly planted seedlings
(175 $.l3)

Totals

sion of pastureland to a forest
plantation, on the other hand,
represents one situation in which
fencing can be used very effectively
to prevent deer damage.

Several types of electric fences are
available at comparable or lower
cost: a single row, 5-wire fence; a
single row, 10-wire fence; and a
double row, staggered wire fence.

All fences measure between 7 and
8 feet in height. Fence designs are
based on observed behavior of deer.
Deer normally will attempt to go
under or through the fence rather
than jumping over it, although
jumping it is not a difficult task.

The 10-wire fence prevents entry
95% of the time and is easier and

Use herbicides safely!
Wear protective clothing and
safety devices as recommended on
the label. Bathe or shower after
each use.
Read the herbicide labeleven if
you've used the herbicide before.
Follow closely the instructions on
the label (and any other directions
you have).
Be cautious when you apply
herbicides or other pesticides.
Know your legal responsibility as
a herbicide applicator. You may
be liable for injury or damage
resulting from herbicide use.

92.75

22.75

$ 40.00 $ 1,200

65.00 $ 1,950
80.00 2,400

115.50 3,465

$300.50 $ 9,015

less expensive to install than the
staggered wire fence.

The 5-wire fence is less expensive
than the 10-wire fence, but it's also
less dependable in preventing deer
entry (see PNW 225, "For further
reading," page 15).

Physical barriers (whole tree
or terminal leader)

Physical barriers protect individ-
ual trees, or portions of the tree,
from deer browsing. Their use does
not exclude wildlife from important
feeding habitat; consequently, physi-
cal barriers allow foraging of herbs
and shrubs while protecting seed-
lings from browse damage over a
wide range of material and labor
costs (table 4).

Although physical barriers can be
effective in minimizing incidental
elk damage, they tend to be poor
alternatives in areas intensively used
by elk.

Vexar tubes (figure 12) are rigid
polypropylene mesh tubes that are
available in a variety of height and
diameter combinations. The mate-
rial is photodegradeable, breaking
down under the influence of sun-
light after 3 to 5 years.

The polypropylene material can
be expected to break up much more
quickly on southern than northern
exposures. Depending on how rap-
idly seedlings are growing, removal
of the tubes may be necessary on
steeper northern slopes (greater than
20%) to prevent girdling that occurs
as saplings expand around and
through nondegraded mesh without
breaking it.
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Vexar tubes do prevent browse
damage effectively, have no adverse
effect on seedling survival, and in
some cases enhance terminal growth.
You can reduce the occurrence of
restricted or bent terminals and loss
of protector by using a support
stake to hold the tube upright. This
is important for small seedlings or
on sites with strong winds.

Vexar tubes are effective for
multipest control, particularly when
damage by deer, mountain beaver,
mice, or elk all comes at about the
same time.

Vexar leader tubes (figure 13) are
physically identical to Vexar tubes,
but because their use is exclusively
for protection of the seedling
terminal, they are smaller in
diameter, length, and mesh size.

Leader tubes are effective in
preventing browse damage to
terminals, have no adverse effect on
seedling survival, and (in some cases)
enhance height growth.

Restriction and bending of the
terminals can be a problem, espe-
cially on small seedlings unable to

Figure 12.Firmly stake Vexar tubes,
to allow the seedling terminal to grow
freely upward. Tilted tubes increase the
risk of terminal deformation.



Figure 13.Leader tubes do not require
support on larger seedlings, but you may
need to staple them to small, insignifi-
cant branchiets to prevent loss on windy
sites.

remain fully erect under the weight
of the tube.

You'll need to support seedlings
not previously browsed and smaller
than 30 inches in height and ¼ inch
in diameter (at the lowest lateral
branch). Attach the leader tube to a
wood stake (arrow shaft or bamboo
stake) driven into the soil next to the
seedling (figure 14).

Larger seedlings or those browsed
repeatedly for several years (figure
13) can support the leader tube
without a stake. Stapling the leader
tube to a small lateral branch can
help prevent loss of the leader tube
in high winds (see figure 18, Reemay
budcaps).

Figure 14.Don't use leader tubes with
smaller seedlings unless you support
them by stakes (preferably bamboo or
an arrow shaft).

Flexible netting (figures 1 5a and
1 5b) is also made of photodegrade-
able polypropylene. The fine plastic
mesh expands easily to slip over the
seedling. With caution, you can pull
it up to provide extended protection
to the elongating terminal during
or after the growing season.

Netting is available in several
weights. The 8-mil (light), and
I 3-mu (heavy) netting are used most
frequently. Flexible netting has
proven effective in preventing browse
damage and has no adverse effect
on seedling survival. However, if
applied improperly, the incidence of
bent terminal leaders increases
significantly.

Proper application (figure 1 5a)
provides protection for only the first
2 to 3 inches of leader growth.
Extending the netting beyond the
leader tip usually entangles the new
leader in the net before it can escape
(figure 15b).
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Figure 15a.Netting can be very
effective on small-needled conifers if
you apply it properly. Place it over the
seedling, adjust it upward until the top
of the net is 6 inches over the terminal
bud, and then fold the net back so that
the distance from the terminal bud to
the folded opening is no more than 3
inches. A final net stretching at the top
also helps avoid terminal entanglement.

Although staking adds to labor
and maintenance costs (table 4), you
could use three bamboo stakes to
spread the netting away from the
seedling, to prevent the problem of
terminal and lateral branch deforma-
tion (figure 16).

Paper budcaps (figure 17) are
rectangular pieces of weatherproof
paper that are folded lengthwise
and stapled around the terminal
leader and bud, forming a protective
cylinder.

If you observe browsing after
terminals elongate beyond the top,
don't pull the existing cap further up
on the terminal before midsummer
because newly formed terminals
too weak to support the captopple
over. You can provide temporary
protection in these situations by
applying certain repellants (see
"Repellant" section).

1

Figure 15b.Netting that has been
applied incorrectly will entangle the
terminal, resulting in growth loss. On
good sites, the terminal frequently
breaks through the net in 2 to 3 years,
free to grow or be browsed. On harsher
sites, confinement enhances mortality.

Budcaps normally require annual
adjustment or replacement. You'll
need to replace paper budcaps
frequently lost during windy condi-
tionsif you expect to prevent
browse damage. Try stapling the
budcap to a small lower branchiet
(figure 18).

Paper budcaps have no adverse
effect on seedling survial and
seedling height growth. Occurrence
of bent terminals is generally low,
but this may increase on sites
subjected to strong winds, particu-
larly if you use budcaps on smaller
seedlings.

Reemay sleeves and budcaps.
Reemay sleeves (figure 19) are spun
polyester sheets sewn into 2- to
5-inch-diameter tubes and cut to a
variety of lengths. The material is
quite porous, more durable than
weatherproof paper (more resistant
to tearing), and easily secured by
staples.

Figure 16.You can avoid terminal
leader entanglement (and lateral
branches) by stretching the net around
stakes that you place around the
seedling.

Since the sleeve completely en-
closes the seedling, the terminal is
forced to escape through the top.
Reemay sleeves are very effective in
preventing browse damage. If you
use them properly, they have no
adverse effect on seedling survival.

However, on hot, dry sites,
particularly those with S-SW aspects,
Reemay sleeves may have an adverse
affect on seedling survival. The
reason appears to be the inability of
seedlings, whose branches are tightly
bunched up and experiencing poor
air circulation, to dissipate heat fast
enough to prevent tissue damage.

Similar problems have also been
observed with netting and, to a
lesser degree, Vexar tubes on hot,
dry sites. You can minimize injury
on such sites when you use Reemay
sleeves by installing larger diameter-
sleeves (3.5- or 5-inch) and a lighter
weight material.
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Figure 17.Simply fold paper (or
Reemay) budcaps around the terminal
leader and staple them securely along
(but not into) the terminal leaders.
Don't use a stapler with an overbiteit
may crush the terminal as you depress
the stapler. If you see greenish juice
staining the paper or Reemay, you are
causing damage.

Seedlings enclosed within sleeves
that are allowed to flop in the breeze
may incur terminal deformation,
especially on small seedlings (plugs
and 2-0's). Inserting a bamboo stake
down through the sleeve can allevi-
ate this problem (figure 19). Larger
seedlings are capable of supporting
the sleeve without assistance (figure
20).

Reemay budcap material is sim-
ilar to that used in making sleeves.
The material can be cut to the size of
rectangle desired and stapled around
the terminal.

An effective size for budcapping,
one that provides protection for
periods longer than the paper or
netting, is 4 by 12 inches. Compared
with weatherproof paper, Reemay is
less expensive, more durable, lighter
weight, and more porous. This
allows it to dry faster, last longer,
and cause fewer problems with
terminal bending and heat buildup.



Figure 13.Leader tubes do not require
support on larger seedlings, but you may
need to staple them to small, insignifi-
cant branchiets to prevent loss on windy
sites.

remain fully erect under the weight
of the tube.

You'll need to support seedlings
not previously browsed and smaller
than 30 inches in height and ¼ inch
in diameter (at the lowest lateral
branch). Attach the leader tube to a
wood stake (arrow shaft or bamboo
stake) driven into the soil next to the
seedling (figure 14).

Larger seedlings or those browsed
repeatedly for several years (figure
13) can support the leader tube
without a stake. Stapling the leader
tube to a small lateral branch can
help prevent loss of the leader tube
in high winds (see figure 18, Reemay
budcaps).

Figure 14.Don't use leader tubes with
smaller seedlings unless you support
them by stakes (preferably bamboo or
an arrow shaft).

Flexible netting (figures 1 5a and
1 5b) is also made of photodegrade-
able polypropylene. The fine plastic
mesh expands easily to slip over the
seedling. With caution, you can pull
it up to provide extended protection
to the elongating terminal during
or after the growing season.

Netting is available in several
weights. The 8-mil (light), and
1 3-mil (heavy) netting are used most
frequently. Flexible netting has
proven effective in preventing browse
damage and has no adverse effect
on seedling survival. However, if
applied improperly, the incidence of
bent terminal leaders increases
significantly.

Proper application (figure 1 5a)
provides protection for only the first
2 to 3 inches of leader growth.
Extending the netting beyond the
leader tip usually entangles the new
leader in the net before it can escape
(figure 15b).
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Figure l5a.Netting can be very
effective on small-needled conifers if
you apply it properly. Place it over the
seedling, adjust it upward until the top
of the net is 6 inches over the terminal
bud, and then fold the net back so that
the distance from the terminal bud to
the folded opening is no more than 3
inches. A final net stretching at the top
also helps avoid terminal entanglement.

Although staking adds to labor
and maintenance costs (table 4), you
could use three bamboo stakes to
spread the netting away from the
seedling, to prevent the problem of
terminal and lateral branch deforma-
tion (figure 16).

Paper budcaps (figure 17) are
rectangular pieces of weatherproof
paper that are folded lengthwise
and stapled around the terminal
leader and bud, forming a protective
cylinder.

If you observe browsing after
terminals elongate beyond the top,
don't pull the existing cap further up
on the terminal before midsummer
because newly formed terminals
too weak to support the captopple
over. You can provide temporary
protection in these situations by
applying certain repellants (see
"Repellant" section).

Figure l5b.Netting that has been
applied incorrectly will entangle the
terminal, resulting in growth loss. On
good sites, the terminal frequently
breaks through the net in 2 to 3 years,
free to grow or be browsed. On harsher
sites, confinement enhances mortality.

Budcaps normally require annual
adjustment or replacement. You'll
need to replace paper budcaps
frequently lost during windy condi-
tionsif you expect to prevent
browse damage. Try stapling the
budcap to a small lower branchlet
(figure 18).

Paper budcaps have no adverse
effect on seedling survial and
seedling height growth. Occurrence
of bent terminals is generally low,
but this may increase on sites
subjected to strong winds, particu-
larly if you use budcaps on smaller
seedlings.

Reemay sleeves and budcaps.
Reemay sleeves (figure 19) are spun
polyester sheets sewn into 2- to
5-inch-diameter tubes and cut to a
variety of lengths. The material is
quite porous, more durable than
weatherproof paper (more resistant

S to tearing), and easily secured by
staples.

Figure 16.You can avoid terminal
leader entanglement (and lateral
branches) by stretching the net around
stakes that you place around the
seedling.

Since the sleeve completely en-
closes the seedling, the terminal is
forced to escape through the top.
Reemay sleeves are very effective in
preventing browse damage. If you
use them properly, they have no
adverse effect on seedling survival.

However, on hot, dry sites,
particularly those with S-SW aspects,
Reemay sleeves may have an adverse
affect on seedling survival. The
reason appears to be the inability of
seedlings, whose branches are tightly
bunched up and experiencing poor
air circulation, to dissipate heat fast
enough to prevent tissue damage.

Similar problems have also been
observed with netting and, to a
lesser degree, Vexar tubes on hot,
dry sites. You can minimize injury
on such sites when you use Reemay
sleeves by installing larger diameter-
sleeves (3.5- or 5-inch) and a lighter
weight material.
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Figure 17.Simply fold paper (or
Reemay) budcaps around the terminal
leader and staple them securely along
(but not into) the terminal leaders.
Don't use a stapler with an overbiteit
may crush the terminal as you depress
the stapler. If you see greenish juice
staining the paper or Reemay, you are
causing damage.

Seedlings enclosed within sleeves
that are allowed to flop in the breeze
may incur terminal deformation,
especially on small seedlings (plugs
and 2-0's). Inserting a bamboo stake
down through the sleeve can allevi-
ate this problem (figure 19). Larger
seedlings are capable of supporting
the sleeve without assistance (figure
20).

Reemay budcap material is sim-
ilar to that used in making sleeves.
The material can be cut to the size of
rectangle desired and stapled around
the terminal.

'An effective size for budcapping,
one that provides protection for
periods longer than the paper or
netting, is 4 by 12 inches. Compared
with weatherproof paper, Reemay is
less expensive, more durable, lighter
weight, and more porous. This
allows it to dry faster, last longer,
and cause fewer problems with
terminal bending and heat buildup.



Figure 18.Stapling the paper budcap
(Reemay budcaps, Vexar leader tubes,
or netting) to small, insignificant
branchlets along the terminal will
prevent damage to the terminal and
reduce losses from wind.

Repellants
Tested repellants include: hot

sauce, moth balls, creosote, human
hair, meat meal, bone meal, feather
meal, Hinder, Chew-Not, Chap-
erone, 42-5, Spotrete-T, Magic
Circle, and putrified egg solids.

This last repellantputrified egg
solidsis the most effective.
It's available in three formulations:

a premixed liquid, called Big
Game Repellant (BGR);
two liquids that are mixed
together just before application,
called Deer-Away (sometimes,
mistakenly, called BGR); and
a dry powder formulation of Deer-
Away that is applied to damp leaves

or during rainy periods.

Liquid BGR has a short shelf life.
Apply it only to dry plants. This can
be a real problem if rain is likely
during your desired application
time.

Figure 19.Insert a bamboo stake
down through the Reemay sleeve and
into the soil, when you use the sleeve as

a whole seedling protector.

Deer-Away, with the two parts
stored separately, has a shelf life of
1 year or longer. When blended
together to produce a ready-to-use
repellant, the product must be used
within 2 days, to avoid spoilage.
Deer-Away powder was developed
for use in areas that have frequent
spring and early summer rains.
Apply only a small amount to wet

plants, with a shaker-duster.
Don't use chemical repellants on

young or physiologically stressed
seedlings. Application of Deer-
Away or BGR to 1-0 plugs and to
stressed 2-0 Douglas-fir (small size
seedlings) has been shown to cause
injury.

Adverse effects have not been
noted when these were applied to
healthyplug-one's, 2-0's, or 2-i's
(larger size seedlings). No acute or
chronic effects have been found on
penned deer exposed to Deer-Away
orBGR.
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Figure 20.Terminal leaders of large
seedlings, or seedlings with very sturdy
terminals, can support the Reemay
sleeve without support stakes. They are
frequently used as "long" budcaps.

New repellants on the horizon.
New ideas and products are continu-
ally being evaluated for use in
preventing deer browse.

One new product, currently being
researched, is slow-release selenium
(a trace mineral element). Rain
leaches the selenium from a pellet
planted with the seedlings.

Selenium entering the soil is taken
up by the roots and distributed
through the seedling, imparting a
distasteful odor and flavor to the
shoot.

Current data suggest a fine line
between effective repellancy and
selenium toxicity to the seedling.
Since selenium can injure plant and
animal life when consumed in excess
and because its effectiveness is
influenced by a number of soil
characteristics (type, acidity, tem-
perature, iron content, etc.), more
information from a wider diversity
of sites and climates needs to be
acquired before this product can be
recommended for operational use.

Another
product, Repelliff, has

:
been evaluated in Europe and is
currently being tested in the United
States on several species of deer and
elk.

consists of a tassel ofTRepelliff
.: thin plastic strips (12 inches long)

:

impregnated with a volatile waste
product released from the human
body during exercisebody odor.

r
The intriguing feature of this

product is its application around the
perimeter of a plantation, not on
individual seedlings.

Although the potential for cost
savings is great, the product has
recently been shown to be
ineffective as a perimeter repellant.
Its efficacy as an individual

repellant is unknown.

Habitat manipulation
Habitat manipulation consists of:
planting preferred forage with the
seedlings,
improving the quality and quan-
tity of forage in areas away from
damage-susceptible plantations,
planting species of conifers not
browsed by deer,
eliminating all other forage,
creating physical barricades to
deer movement (excessive slash or
dead standing brush), and
increasing clearcut size.

Planting and/or sowing of alter-
native, preferred forage can deter
deer and elk from browsing on
seedlings (figure 21). Forbs usually
are sparse or absent during May and
June when most summer browsing
occurs on Douglas-fir seedlings.
Furthermore, browsing on seedlings
usually decreases as preferred forbs
become abundant.

Native forbs planted as alternate
forage in the moist Oregon coastal
zone include catsear, fleabane,
hawkweed, phaceliar, and redstem
fireweed. All are evergreen, and
deer prefer their early flowers as
spring and summer food.

They have a high establishment
and reproductive potential, appear
to compete minimally with growth
of Douglas-fir in locations where
moisture and nutrients are plentiful,
and are native to the Pacific
Northwest.

Figure 21.Careful planning, coupled with a thorough knowledge of forages that
compete minimally with seedlings and arepreferred by deer, can provide an effective
alternative for browse control on high site lands. Make sure you contact experts
before trying this technique, for seemingly unimportant tasks or site conditions

could spell disaster.

Being evergreen, they also supple-
ment other important winter deer
foods such as trailing blackberry. A
mixture of these species seeded in
early fall provides an abundance of
preferred deer forage during the
year.

Unfortunately, native forbs in the
quantities needed for operational
use are not readily available.
Combinations of domestic legumes
(white and subterranean clover) and
certain grasses have proven effective
in reducing browse damage in young
plantations and are easily obtained
in quantity.

Since many grasses can outcompete
newly planted seedlings for water
and nutrients, use them cautiously
in all areas where their presence
might limit the availability of
moisture and nutrients.

You can reduce competition
by using a forage mix in which the
timing of growth for the individual
species in the mix prevents signifi-
cant interference with the planted
conifer.

Fertilization of forage during the
first 2 to 3 years may be necessary to
help ensure establishment. This
could enhance seedling mortality on
moisture-limiting sites by increasing
the amount of vegetation (introduced
and native).

Also, depending on site character-
istics and behavior of deer popula-

A
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tions, the increased forage could
attract additional deer. This is not a
problem until the number of deer
exceed the forage-carrying capacity
of the sitethis is when deer
damage to conifers will increase.

The low incidence of browsing
frequently observed for several
coniferous species in the Pacific
Northwest appears to be specific for
a given region or site. In certain
areas, Sitka spruce, western hemlock,
and/or western redcedar are browsed
less than Douglas-fir.

However, this is not necessarily
strong justification for planting
only Sitka spruce or western
redcedar, particularly since they
have been found to incur heavy
damage elsewhere. A more reason-
able preventive approach to brows-
ing would be planting a mix of
conifers.

A point to consider when using
other species is their potential
market value. It may be more
economical to use a higher value
species like Douglas-fir or western
redcedar (assuming the species is
suited to the site) than to pick a
species that may bring a lower price
at market, simply because the deer
detest it.



Figure 18.Stapling the paper budcap
(Reemay budcaps, Vexar leader tubes,
or netting) to small, insignificant
branchiets along the terminal will
prevent damage to the terminal and
reduce losses from wind.

Repellants
Tested repellants include: hot

sauce, moth balls, creosote, human
hair, meat meal, bone meal, feather
meal, Hinder, Chew-Not, Chap-
erone, 42-5, Spotrete-T, Magic
Circle, and putrified egg solids.

This last repellantputrified egg
solidsis the most effective.
It's available in three formulations:

a premixed liquid, called Big
Game Repellant (BGR);
two liquids that are mixed
together just before application,
called Deer-Away (sometimes,
mistakenly, called BGR); and
a dry powder formulation of Deer-
Away that is applied to damp leaves

or during rainy periods.

Liquid BGR has a short shelf life.
Apply it only to dry plants. This can
be a real problem if rain is likely
during your desired application
time.

Figure 19.Insert a bamboo stake
down through the Reemay sleeve and
into the soil, when you use the sleeve as

a whole seedling protector.

Deer-Away, with the two parts
stored separately, has a shelf life of
1 year or longer. When blended
together to produce a ready-to-use
repellant, the product must be used
within 2 days, to avoid spoilage.
Deer-Away powder was developed
for use in areas that have frequent
spring and early summer rains.
Apply only a small amount to wet

plants, with a shaker-duster.
Don't use chemical repellants on

young or physiologically stressed
seedlings. Application of Deer-
Away or BGR to 1-0 plugs and to
stressed 2-0 Douglas-fir (small size
seedlings) has been shown to cause
injury.

Adverse effects have not been
noted when these were applied to
healthy plug-one's, 2-0's, or 2-1's
(larger size seedlings). No acute or
chronic effects have been found on
penned deer exposed to Deer-Away
or BGR.
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Figure 20.Terminal leaders of large
seedlings, or seedlings with very sturdy
terminals, can support the Reemay
sleeve without support stakes. They are
frequently used as "long" budcaps.

New repellants on the horizon.
New ideas and products are continu-
ally being evaluated for use in
preventing deer browse.

One new product, currently being
researched, is slow-release selenium
(a trace mineral element). Rain
leaches the selenium from a pellet
planted with the seedlings.

Selenium entering the soil is taken
up by the roots and distributed
through the seedling, imparting a
distasteful odor and flavor to the

shoot.
Current data suggest a fine line

between effective repellancy and
selenium toxicity to the seedling.
Since selenium can injure plant and
animal life when consumed in excess
and because its effectiveness is
influenced by a number of soil
characteristics (type, acidity, tem-
perature, iron content, etc.), more
information from a wider diversity
of sites and climates needs to be
acquired before this product can be
recommended for operational use.

Another product, Repelliff, has
been evaluated in Europe and is
currently being tested in the United
States on several species of deer and
elk.

Repelliff consists of a tassel of
thin plastic strips (12 inches long)
impregnated with a volatile waste
product released from the human
body during exercisebody odor.

The intriguing feature of this
product is its application around the
perimeter of a plantation, not on
individual seedlings.

Although the potential for cost
savings is great, the product has
recently been shown to be
ineffective as a perimeter repellant.
Its efficacy as an individual
seedling repellant is unknown.

Habitat manipulation
Habitat manipulation consists of:
planting preferred forage with the
seedlings,
improving the quality and quan-
tity of forage in areas away from
damage-susceptible plantations,
planting species of conifers not
browsed by deer,
eliminating all other forage,
creating physical barricades to
deer movement (excessive slash or
dead standing brush), and
increasing clearcut size.

Planting and/or sowing of alter-
native, preferred forage can deter
deer and elk from browsing on
seedlings (figure 21). Forbs usually
are sparse or absent during May and
June when most summer browsing
occurs on Douglas-fir seedlings.
Furthermore, browsing on seedlings
usually decreases as preferred forbs
become abundant.

Native forbs planted as alternate
forage in the moist Oregon coastal
zone include catsear, fleabane,
hawkweed, phaceliar, and redstem
fireweed. All are evergreen, and
deer prefer their early flowers as
spring and summer food.

They have a high establishment
and reproductive potential, appear
to compete minimally with growth
of Douglas-fir in locations where
moisture and nutrients are plentiful,
and are native to the Pacific
Northwest.

Figure 21.Careful planning, coupled with a thorough knowledge of forages that
compete minimally with seedlings and arepreferred by deer, can provide an effective
alternative for browse control on high site lands. Make sure you contact experts
before trying this technique, for seemingly unimportant tasks or site conditions

could spell disaster.

Being evergreen, they also supple-
ment other important winter deer
foods such as trailing blackberry. A
mixture of these species seeded in
early fall provides an abundance of
preferred deer forage during the
year.

Unfortunately, native forbs in the
quantities needed for operational
use are not readily available.
Combinations of domestic legumes
(white and subterranean clover) and
certain grasses have proven effective
in reducing browse damage in young
plantations and are easily obtained
in quantity.

Since many grasses can outcompete
newly planted seedlings for water
and nutrients, use them cautiously
in all areas where their presence
might limit the availability of
moisture and nutrients.

You can reduce competition
by using a forage mix in which the
timing of growth for the individual
species in the mix prevents signifi-
cant interference with the planted
conifer.

Fertilization of forage during the
first 2 to 3 years may be necessary to
help ensure establishment. This
could enhance seedling mortality on
moisture-limiting sites by increasing
the amount of vegetation (introduced
and native).

Also, depending on site character-
istics and behavior of deer popula-
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tions, the increased forage could
attract additional deer. This is not a
problem until the number of deer
exceed the forage-carrying capacity
of the sitethis is when deer
damage to conifers will increase.

The low incidence of browsing
frequently observed for several
coniferous species in the Pacific
Northwest appears to be specific for
a given region or site. In certain
areas, Sitka spruce, western hemlock,
and/or western redcedar are browsed
less than Douglas-fir.

However, this is not necessarily
strong justification for planting
only Sitka spruce or western
redcedar, particularly since they
have been found to incur heavy
damage elsewhere. A more reason-
able preventive approach to brows-
ing would be planting a mix of
conifers.

A point to consider when using
other species is their potential
market value. It may be more
economical to use a higher value
species like Douglas-fir or western
redcedar (assuming the species is
suited to the site) than to pick a
species that may bring a lower price
at market, simply because the deer
detest it.



Eliminating forage in plantations
reduces competition between grasses,
brush, and the seedling (figure 22).
This permits optimum seedling
growth and helps minimize available
habitat for small mammals (mice,
moles, mountain beaver, etc.).
However, if deer are abundant,
protect your seedlings with physical
barriers or repellants, particularly
on small clearcuts (less than 40
acres).

Large clearcuts (greater than 100
acres) may help reduce browse
damage in the interior of the cut,
because deer are hesitant to wander
more than 150 to 200 feet from
protective cover. However, seed-
lings around the perimeter still will
require protection if damage is to be
avoided.

Stand management approaches
Stand management strategies used

to discourage deer from browsing
seedlings include:

Planting larger trees, 24-30 inches
in height and inch or more
diameter. Though more costly,
this has proven effective in areas
where late summer moisture is not
limiting (figure 23). This is a
suitable approach for very moist,
protected coast range areas, but
avoid it on areas exposed to high
winds or droughty conditions in
mid- to late summer.
Planting as late in the spring as is
consistent with other reforesta-
tion requirements. (Note: It is
more important to plant when
conditions are best for ensuring
good seedling survival and protec-
tion; see PNW 33, "For further
reading," page 15).
Leaving logged areas unburned to
restrict deer access to trees and to
preserve existing forage (figure
24). This creates habitat for small
pest mammals, such as mountain
beaver and rabbits, which may
also damage coniferous seedlings.
In addition, it increases the fire
hazard.

Figure 22.Prevent damage caused by most animals, including deer, by eliminating
preferred habitat. Large clearcuts that have been burned, and their recovering
vegetation treated with herbicides, reduce the frequency of deer. They also eliminate
vegetation that hinders survival and growth. On smaller clearcuts and around edges of
larger cuts, protection with physical barriers or repellants may also be needed if deer
are in the vicinity.

*_ 4'. .-.

Figure 23.Planting larger trees can be effective on high site
lands, if wind is not a problem. As with forage seeding, don't
use this approach if soil moisture is limiting between
midsummer and early fall.

14

I
Figure 24Slash left on a site discourages deer entry because escape from predators
is hindered. However, slash is a fire hazard and provides excellent protection for a
variety of small animals that damage seedlings.

Hunting
Regulating deer numbers by

hunting has been used in the past
and is still being used, but it is not
very effective. To stabilize an area's
deer population, 33Wo of the herd
must be killed. To accomplish this
would require killing does and
fawns, which is highly controversial.

Summary
Deer browsing on young conifer

seedlings frequently decreases the
probability of seedling survival, and
it retards growth. Deer damage can
be recognized by ragged edges on
plants, with lateral and terminal
buds nipped off.

Various control methods are
available to minimize browse dam-
age. No one method will work
efficiently in all casesor work
every time and everywhere. The best
approach may be a combination of
control "tools."

Fencing is the most effective
control method, but it is normally
very expensive.

Physical barriers will prevent
browse damage, but if you apply
them improperly, they may cause
terminal deformation or create
conditions that increase sensitivity
of seedlings to climatic stress.

Certain repel/ants are effective
others not at all. Their effect is
usually short-lived (less than 3
months), and you must apply them
correctly to healthy seedlings, or
damage may occur.

Habitat manipulation can be
effective if it is confined to areas
where the specific treatments do not
create intense competition for mois-
ture and nutrients (sowing preferred
forage on sites where these factors
are limiting), do not enhance site
degradation (complete vegetation
removal on steep, erodible slopes),
and do not contradict site or
owner constraints (planting coni-
fer species or stock types not
preferred by deer on the wrong
sites).

Stand management can help
reduce browse damage by altering
accessibility of the deer to the
seedlings using cultural techniques.
These modifications can be benefi-
cial if you use them in the specific
situation for which they were
intended (planting seedlings larger
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than 30 inches in height, on high
quality sites that experience mini-
mum exposure from wind and sun).

Hunting as a method to control
deer and elk populations can only be
effective if emphasis is placed on
killing does and fawnsand if
hunting seasons are extendedan
approach that many people oppose.

Regardless of the method you
use, it is important to keep in mind
that no single method can satisfy all
conditions. The best manager is one
who knows the "tools" available
and when, where, and why each
works best.

For further reading
For OSU Extension Service and

PNW publications, enclose the
amounts indicated and mail your
order to Bulletin Mailing Service,
OSU, Corvallis, OR 97331.

Cleary, Brian D., and David R.
DeYoe, Seedling Care and Han-
dling, Oregon State Univeristy
Extension Service Circular 1095
(Corvallis, reprinted 1984).
50Q plus 25 postage.

deCalesta, David S., Building an
Electric A ntipredator Fence,
Pacific Northwest Extension publi-
cation PNW 225 (Oregon State
University, Corvallis, 1983). 50
plus 25'1 postage.

DeYoe, David R., Transplanting
Wildings, Oregon State Univer-
sity Extension Service Circular
1121 (Corvallis, 1983). 504 plus
25 postage.

Pitkin, Frank H., and Vernon H.
Burlison, Plant Your Trees
Right, Pacific Northwest Ex-
tension publication PNW 33
(University of Idaho, Moscow,
revised 1979). 25 plus 254
postage.
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growth and helps minimize available
habitat for small mammals (mice,
moles, mountain beaver, etc.).
However, if deer are abundant,
protect your seedlings with physical
barriers or repellants, particularly
on small clearcuts (less than 40
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Large clearcuts (greater than 100
acres) may help reduce browse
damage in the interior of the cut,
because deer are hesitant to wander
more than 150 to 200 feet from
protective cover. However, seed-
lings around the perimeter still will
require protection if damage is to be
avoided.
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Stand management strategies used

to discourage deer from browsing
seedlings include:

Planting larger trees, 24-30 inches
in height and inch or more
diameter. Though more costly,
this has proven effective in areas
where late summer moisture is not
limiting (figure 23). This is a
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Leaving logged areas unburned to
restrict deer access to trees and to
preserve existing forage (figure
24). This creates habitat for small
pest mammals, such as mountain
beaver and rabbits, which may
also damage coniferous seedlings.
In addition, it increases the fire
hazard.

Figure 22.Prevent damage caused by most animals, including deer, by eliminating
preferred habitat. Large clearcuts that have been burned, and their recovering
vegetation treated with herbicides, reduce the frequency of deer. They also eliminate
vegetation that hinders survival and growth. On smaller clearcuts and around edges of
larger cuts, protection with physical barriers or repellants may also be needed if deer
are in the vicinity.
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Figure 23.Planting larger trees can be effective on high site
lands, if wind is not a problem. As with forage seeding, don't
use this approach if soil moisture is limiting between
midsummer and early fall.
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Figure 24Slash left on a site discourages deer entry because escape from predators
is hindered. However, slash is a fire hazard and provides excellent protection for a
variety of small animals that damage seedlings.
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and is still being used, but it is not
very effective. To stabilize an area's
deer population, 33% of the herd
must be killed. To accomplish this
would require killing does and
fawns, which is highly controversial.
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are limiting), do not enhance site
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Stand management can help
reduce browse damage by altering
accessibility of the deer to the
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cial if you use them in the specific
situation for which they were
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The Woodland Workbook is a collection of publications prepared by
the Oregon State University Extension Service specifically for owners and
managers of private, nonindustrial woodlands. The Workbook is

organized into 10 sections containing information of long-range and
day-to-day value for anyone interested in wise management, conservation,
and use of woodland properties The sections are Management
Planning, Forest Measurements, Reforestation, Stand Management, Logging,
Marketing Forest Products, Multiple Use, Forestry Issues, Business
Management, and Kinds of Assistance

The Workbook is available in a three-ring binder with tabbed dividers for each
section. For information about how to order, and for a current list of titles and prices,
write Bulletin Mailing Office, Oregon State University, Corvallis, Oregon 97331
or inquire at the office of the Oregon State University Extension
Service that serves your county.

The Oregon State University Extension Service provides education and information
based on timely research to help Oregonians solve problems and develop skills
related to youth, family, community, farm, forest, energy, and marine resources.

Extension's forestry program improves Oregonians' knowledge of forest resources
and their options for expanding benefits from these resources. This educational
program assists forest owners, managers, processors, and users in understanding
small woodland production, management, and use of all forest lands. Priority
subjects are reforestation, growth, management, harvesting, processing and use of
wood, protection of soil and water, and other multiple uses and values.

This publication was prepared by David R. DeYoe, Extension reforestation
specialist; David S. deCalesta, Extension wildlife specialist; and Wieger Schaap,
research assistant, Department of Forest Science, Oregon State University. The use
of trade names does not mean any endorsement of these products by the OSU
Extension Service, and the fact that other trade-name products are not mentioned
does not mean any discrimination against them

Extension Service, Oregon State University, Corvallis, 0. E. Smith, director. This
publication was produced and distributed in furtherance of the Acts of Congress of
May 8 and June 30, 1914 Extension work is a cooperative program of Oregon State
University, the U.S Department of Agriculture, and Oregon counties.

Oregon State University Extension Service offers educational programs, activities,
and materials without regard to race, color, national origin, sex, or disability as
required by Title VI of the Civil Rights Act of 1964, Title IX of the Education
Amendments of 1972, and Section 504 of the Rehabilitation Act of 1973. Oregon
State University Extension Service is an Equal Opportunity Employer.
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