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I. Introduction

Because many of today's landowners are interested n
stewardship of the forest resource, they need their woodlots
managed with a system they can understand and one that will
accomplish varied goals. Crop Tree Management was
designed to facilitate communication with landowner s and to
fulfill a combination of stewardship goals.

This publication will guide you, the forestland man ager, in
applying Crop Tree Management on private, non-indus trial
forests of the East. It describes how to manage ilividual
crop trees for timber production, fish and wildlife habitat
improvement, aesthetic enhancement, and water-quality
maintenance.

In contrast to traditional, single-purpose timber m anagement
practices, this system focuses on selecting and redasing trees
that will yield multiple landowner benefits, including timber.
It requires you to obtain a clear understanding of a
landowner's property goals. Based on these, you es$ablish
objectives for each stand and develop criteria to guide your

selection of individual crop trees. A crown-touchi ng release is
then applied to free the crop trees from competing trees. Once

released, the crop trees respond with accelerated gowth and
production of landowner benefits.

Crop Tree Management

prescriptions have been implemented
on the hillside behind this

abandoned farmhouse. The owner of
this tree farm has a stewardship goal
for the property.

Although the Crop Tree
Management System
focuses on selecting and
releasing trees that will
yield multiple landowner
benefits, it can also be
used to accomplish a
single objective.



This versatile system,
which can be applied in
both commercially
operable and precommer-
cial stands, was designed
to help landowners
achieve their stewardship
goals.

Talking with landowners to discover
their interests helps you to develop
management plan that will satisfy
their needs.

Although Crop Tree Management was developed for use in
private, non-industrial forests where woodlot size is often 100
acres or less, its application is not restricted bythe size of the
forest to be managed. It can be used to do treatmats in both
commercially operable and precommercial stands.

This system also works well in riparian areas (streamside
management zones). Some of the best sites for prodction of
timber, wildlife, aesthetic, and water-quality bene fits are
found in these places. However, because certain agatic and
vegetative communities depend on these sensitive areas for
existence, management of trees in the riparian zonerequires a
system that:

< helps maintain vigorous and diverse vegetation,

« regulates stream temperature, and

« traps sediments and filters pollutants.
Crop Tree Management meets these needs.
At a time when private, non-industrial forestland m anagers
are being challenged to assist their clients in acheving

multiple stewardship goals, Crop Tree Management of fers an
effective way to do so.

II. Crop Tree Management —the Process Defined

1.) Identify the Landowner's Property Goals

The first step in the
Crop Tree Manage-
ment process is
helping landowners
describe their
property goals.

This can be done by
asking what use the
landowner intends to
make of the forest-
land. You might
suggest some
possibilities and
explain how current
and future benefits
can be obtained.



This versatile system,
which can be applied in
both commercially
operable and precommer-
cial stands, was designed
to help landowners
achieve their stewardship
goals.

Talking with landowners to discover
their interests helps you to develop
management plan that will satisfy
their needs.

Although Crop Tree Management was developed for inse
private, non-industrial forests where woodlot sizeoften 100
acres or less, its application is not restrictedtly size of the
forest to be managed. It can be used to do tredsma both
commercially operable and precommercial stands.

This system also works well in riparian areas ¢stiside
management zones). Some of the best sites forugtiod of
timber, wildlife, aesthetic, and water-quality bétse are
found in these places. However, because certaimatigand
vegetative communities depend on these sensitieasafor
existence, management of trees in the riparian zegeires a
system that:

« helps maintain vigorous and diverse vegetation,
- regulates stream temperature, and
- traps sediments and filters pollutants.
Crop Tree Management meets these needs.
At a time when private, non-industrial forestlancamagers
are being challenged to assist their clients inieahg

multiple stewardship goals, Crop Tree Managemeiérsfan
effective way to do so.

[I. Crop Tree Management —the Process Defined

1.) Identify the Landowner's Property Goals

The first step in the
Crop Tree Manage-
ment process is
helping landowners
describe their
property goals.

This can be done by
asking what use the
landowner intends to
make of the forest-
land. You might
suggest some
possibilities and
explain how current
and future benefits
can be obtained.



For example, if there is a pole-sized hickory stamd the
property and the landowner wants to improve sqlirre
habitat, you could suggest releasing trees withongs,
healthy crowns to increase production of nuts.

Or, if the landowner wants to harvest firewood, yoould
advise cutting the poorest-quality trees. Explanyour client
how retaining high-quality trees can yield a futurarvest of
valuable sawtimber.

Because clear communication between you and thdolaner
is vital, avoid use of technical forestry termsnstead,use
plain English to explain the benefits of forest management.

When technical terms must be used, restrict them to
descriptions of things that can be seen in the wooéor
example, it is all right to use terms like "epicacnbranches,”
"stump sprouts,” and "hard masif' good examples of each
are shown to the landowner at the time the term is
introduced. However, abstract terms like "basaagr
"stocking percent,” and "rotation" shoutibt be used because
they can't be observed in a woodlot.
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By increasing the landowner's understanding of wtet be
seen in the forest, you are making your client mawere of
the benefits that can be produced by managing icdal

frees.

Don't use technical
forestry terms to explain
the benefits of forest
management to
landowners; use "plain
English," instead.

Explaining what can be seen in the
forest in easily understood terms is
the best way to capture and
maintain the landowner's interest in
managing the resource.



Squirrel habitat has been improved
in this oak-hickory stand by giving
selected hard-mast trees more room
to grow.

Having stand-specific
objectives focuses your
attention, as well as the
landowner's, on the
portions of the property
with the greatest potential
to meet goals.

2.) Establish Stand-Specific Objectives

After the overall property goals are identified,jexdtives for
each stand can be established. Although some sstaray
provide little opportunity to accomplish a propergpal,
others might have great potential to do so.

For example, improving squirrel habitat by increasihard-
mast production can't be accomplished in a yelloptar
stand. But, itcan be achievedn a pole-sized, oak-hickory
stand.

Having stand-specific objectives focuses your diber) as
well as the landowner's, on the portions of thepprty with
the greatest potential to meet goals.

3.) Develop Crop Tree Selection Criteria

Once you have established the stand-specific dlgest
develop selection criteria for each crop tree aayeg Use
these criteria to guide your selection of crop dreeExamples
of selection criteria developed for timber, wildjf aesthetic,
and water-quality crop trees begin on Page 15. |dbgbory
information accompanies each set of criteria tgp hgbu
understand the guidelines involvedRemember These are
only examples you will need to develop selection criteria to
match the specific objectives for each of the stangbu will
be working in.



Some trees may satisfy multiple crop tree selectateria,
which makes them very desirable choices for managém
For example, a sugar maple could be both a timber a
aesthetic crop tree. If it had a cavity, it coaldo qualify as a
wildlife crop tree.

This sugar maple is both a timber and
aesthetic crop tree. It can provide
valuable timber products and
attractive fall foliage.

A red oak might be both a timber and wildlife crope
because it can produce high-quality timber produss
valuable mast for wildlife. Blackgum may serve @s
aesthetic crop tree because of its attractive fidiage. It also
qualifies as a wildlife crop tree because of th& swast it
produces.

This red oak is both a timber and
wildlife crop tree because it satisfies
the criteria for both categories. For
the landowner interested in
accomplishing these objectives, this
is a doubly important tree to release.




Crop Tree Management
requires you to choose
the trees that best meet
the landowner's property
goals. This often forces
some tough decisions.

The tree on the right is an off-site
black walnut. The tree on the left is
a sugar maple growing on a north-
facing, well-drained , lower slope.
Which tree would you select as a
timber crop tree?

Applying this system means selecting crop treed best
meet the selection criteria and are, thereforet hé& to
accomplish the landowner's property goals. Fretiyethere
are conflicts among the criteria that require juégmto
reconcile.

For example, black walnut may be found growing on
abandoned pastureland in competition with sugar lenam a
north-facing, well-drained, lower slope with modeig deep
soil. When making a choice between timber crogdref
these two species on this site, you must consider:

the quality of the future timber products,

s the potential growth rate of both trees in regard
to the position and vigor of the crowns,

the growth advantage of the sugar maple because
it is better adapted to the site, and

the probable higher per-unit value of the walnut.

As you can see
from this
example, the
Crop Tree
Management
System often
forces you to
make some
tough decisions
when selecting
crop trees.

However,
weighing the
relative
advantages and
disadvantages of
each potential
crop tree
provides the
opportunity for
'~ sound judgment
to produce the

s best possible
results.




4.) Inventory the Property

After the crop tree selection criteria have beesady
established, inventory the property to estimate nlienber of
trees that meet these guidelines. AppendixCkop Tree
Management Inventory and Marking Procedyrésscribes an
efficient means of collecting data that will helpuy make
management decisions consistent with the landowner
property goals. The&rop Tree Release Tally Sheet{sample
included in Appendix A) may be used to inventorydan
analyze the potential crop trees. You can also iuse record
the number of trees to be cutNote A reproducible version of the tally
sheet can be found in the back pocket of this gaiidin.)

Remember, crop tree selection criteria may chamge fone
stand to another, even if ownership is the sameot dwly
may there be different stand-specific objectivest the
quality of available crop trees can vary becausesit#f or past
management practices.

Trees that are considered poor-quality in one aneg be the
best available in another. For example, if you seéecting
wildlife crop trees to produce hard mast, you mayveh
plenty to choose from in one stand. In that case, would
select only dominant/codominant trees with goodalthg
crowns for crop trees. In another stand where -haadt trees
are scarce, you may be forced to select trees potirer
crowns simply because that is all that is available

If you find small portions of the property whereoprtrees are
lacking, you have two options. One is to do najhinSimply
allow that area to continue to mature without reieg any
trees. The other option is to cut all trees thatndt meet the
crop tree selection criteria. This will create epening that
will permit establishment and development of regatien.

The Crop Tree Release Tally Sheet
may be used to inventory and
analyze crop trees and to record the
number of trees to be cut.

Crop tree selection criteria
may change from one
stand to another, even if
ownership is the same.



Simulating the proposed
treatment on a small scale
and discussing it with the
landowner helps you get
feedback on how well the
prescription satisfies your
client.

5.) Explain the Proposed Treatment to the Landowner

Prior to marking any crop trees, demonstrate to |-
owner how the Crop Tree Management System workis T
will help your client understand the prescriptiondagive you
an idea of how many crop trees the landowner wamts
release (Figure 1).

Establish a few one-fifth-acre circular plots. (Ciotry to use
variable radius plots for this exercise; keep tBirgimple.)
Select crop trees on these plots and temporarintify them
with a band of brightly colored flagging. Explaio the
landowner how these crop trees will meet the priypgoals.

Figure 1. Helping the landowner visualize the proposedtirent on a

small scale is the best way to get your clientslfimck. Here, the crop trees
are identified with one band of ribbon, and theegd¢o be cut are double
banded. If adjustments need to be made, now iSnteeto do so.

After you have talked about the ribboned crop treealk
around the plots again. This time, identify (withcontrasting
color of flagging) all of the trees that need to feenoved to
fully release the crop trees. Be sure to explagt only the
trees in direct competition with the crop trees wi be
removed those with crowns that do not touch the crop gree
will remain in the stand. This helps the landowneualize
what the proposed treatment will look like.

Simulating the proposed treatment on a small seale
discussing it with the landowner helps you get besdk on
how well the prescription satisfies your clientf ybu need to
make adjustments in the number of crop trees taeteased,
or the selection criteria to be used, now is thsiesa time to
do so because the crop trees have not yet beenapenthy
marked.



6.) Decide How Many Crop Trees to Release per Acre

The number of crop trees to release per acre dependhow
many trees meet the selection criteria and how nthey
landowner wants to release. The more crop treas réceive
a crown-touching release, the heavier the cuttinly ve.
When fewer crop trees are released, the cut idelig{bee
fold-out on Pages 55 and 56).

Many commercially operable Central and Northern
hardwood stands have only about 20 to 50 good-yuali
timber crop trees per acre. The number of cropstia these
previously unmanaged stands usually depends on site
species composition, stand history, and, most itamoky,
stand age. Younger stands, with more trees inlemaize
classes, tend to have more crop trees per acre.

It is sometimes helpful if you can actually showdawners
various intensities of cutting on other propertie$his way,
they can see what slash and regeneration look dike decide
how much they are willing to accept in their own osltots.
Some landowners may be dismayed by the difficulty o

walking through a lot of woody debris and thick eegration.

However, they must be able to weigh this inconvecge
against the positive aspects of both.

Explain to landowners that regeneration often idek
desirable species of trees that can effectively tntleeir overall
property goals. Regeneration is also a valuablecso of
habitat for some species of wildlife. Slash usuall
decomposes in about four or five years, but untitoes, it,
too, provides a source of wildlife habitat. Walkitrails can
be established throughout areas of dense regeoerand
slash to make access easier.

When a low number of crop trees are
released, the cut is lighter, leaving
some areas of the stand relatively
undisturbed.

Younger stands, with more
trees in smaller size
classes, tend to have more
crop trees per acre.



In this 55-year-old stand, all
available crop trees were released
(32 per acre), which initiated dense
understory development. This
photograph was taken during the
fifth growing season following
treatment. Trails were established
during the cutting operation and
have been maintained on an annual
basis.

Regardless of the number
of crop trees you decide
to release per acre, be
sure each of them re-
ceives a complete crown-
touching release.

In this 55-year-old stand, 20 crop
trees per acre were released. The
understory developing here (fifth
growing season following treatment)
is more patchy and less dense than
that shown in the photograph above

10

Regardless of the number of crop trees you demdeelease
per acre, be sure each of them receives a compieten-
touching release. For instance, imagine you surestand
and find 30 trees per acre that meet the crop setection
criteria. The landowner, however, is uneasy alibet degree
of cutting required to fully release that many $reeYou
discuss it, and both agree that releasing 20 tpsesacre
would be acceptable.

At this point, you must take another look at your igitial
choices and drop 10 of them from consideration. ndgatrate
your attention on selecting the 20 trees per aboed you
consider best for meeting your client's propertyalgp and
fully release each of them.




In other words, adjust the intensity of cutting bgjusting the
number of crop trees selected for release. Dam'tempted to
compromise the system by selecting more crop ttbes you
can fully release (Figure 2).

If this cutting is foo heavy...

ihen reduce the intensity of cut by ..

Comect incomrect

reducing the number reducing the amount
of crop frees selected "M of releqse given each
for release crop free crown,

Figure 2. If the landowner indicates that a lighter cugfiis desired, adjust the
intensity of cutting by releasing fewer crop trees.

Keep in mind that only the trees in direct compatitwith the
crop trees get cut; all non-competing trees remairthe stand.
Although no consideration is given to releasing afythe
trees in this second category, some may receivBapaelease
because of their proximity to crop trees. Thisideatal
release can help the residual trees produce timbid)ife,
aesthetic, or water-quality benefits.

What if the landowner indicates no concern abou Heavy
the cut is? Then you should feel free to releasyecrop tree
that meets the established selection criteria. a Istand well-
suited to accomplishing the overall property godlss often
means selecting as many crop trees as the crovaitoy
release guidelines will allow. Remember, howewbgt each
crop tree must be given a complete release, uriesscrop
trees are adjacent to each other (See photograpRage 13).

Adjust the intensity of
cutting by adjusting the
number of crop trees
selected for release.

11



Free-to-grow rating of "0." The
crown of this tree is crowded around
its entire perimeter.

Free-to-grow rating of "2." This
crown has room to grow on two of its
four sides.

Free-to-grow rating of "4." This
tree has received a crown-touching
release which gives it freedom to

p

grow on all four sides.
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7.) Decide Which Trees to Cut to Release the Crop Trees

Our step-by-step explanation of the Crop Tree Manzant
process concludes with a description of how to rueitee
which trees must be removed to fully release thap drees.

This is done by simply looking up into each cropetrcrown
and envisioning it divided into four separate quends, or
sides (Figure 3). A determination is then madeoamow
many of the four sides are free from competitioonfr
neighboring crowns.

For example, a "0" classification means the crage tcrown
has no room to grow. In contrast, a rating of téans the
crop tree is free to grow on all of its four sides.

Figure 3. The crop tree crown in the center of this ilfafibn has been
separated into four quadrants, or sides. A freghtow rating is determined
by evaluating each side for competition from neafrig crowns. This crop
tree is free to grow on three sides.

Free to grow really means free to expand. A cree that has
only one or two feet between its crown and a neiginiy
crown is not free to grow in that quadrant. If rihés doubt
about whether an adjacent tree is touching and etingy cut
it.

Healthy crowns of immature hardwood trees generally
expand at the rate of a foot per year. Thereftire, growing
space between adjoining crowns decreases by abautfdet
annually. Consequently, 15 feet of space betwaewrts
provides adequate release for about seven or gigats.



A crown-touching release essentially involves realosf all
trees with crowns that interfere with, or touche tbrop tree.
In the event of two crop trees occurring close toge with
adjoining crowns, it is acceptable to consider the as one
crown, and then release fully around the dual crowhhis
means the two crop
trees each receive a
three-sided release
rather than a four-
sided release, as
otherwise
recommended.

Why is a complete
crown-touching release
so important? Many of
the best crop trees in
stands that have
received area-wide
thinnings have been
released on only one or
two sides of the crown.
Research has revealed that this limited degreeelgfase
captures only about half of the diameter growtheptal of
the crop trees (Figure 4).

BD-yr. Dharmalar Geowe (ing s

Figure 4. This chart shows the dramatic difference a cateptrown-touching
release makes in the growth of crop trees. Reptedehere is the 10-year
diameter growth in inches for the 20 best cropgrper acre in a 54-year-old
stand.

As you can see, giving a crown-touching releaseselected
high-value crop trees can greatly enhance the hendfey are
capable of producing.

A complete crown-touching release
is required for all crop trees unless
two of them happen to have
adjoining crowns. In this case only,
a three-sided release is acceptable.
Be sure, however, to fully release the
entire dual crown.

Many of the best crop
trees in stands that have
received area-wide
thinnings have been
released on only one or
two sides of the crown.

13



Nearly every timber crop tree
available was released on this site.
Rapid growth is being recorded as
the trees respond to the crown-
touching release they received.

Appendix B, Applying Crop Tree Management in Specific Eastern
Forest Types provides a brief synopsis of pertinent informa-
tion you might find helpful when using this systeim manage
the various species of trees found in your areahit&\pine

and hemlock are also included because managing thes
conifer inclusions may be critical to accomplishitige
landowner's goals.

lll.  Managing Timber Crop Trees

Although today's landowners are interested in mamagheir
woodlots for other benefits, timber production Istiémains an
objective of many and an important source of pulblenefit.
Often cited as a secondary rather than a primafgctie,
managing for timber has become a real challenge.

In Eastern hardwoods, we should consider concengrabur
efforts on managing individual trees with the gesat
potential for producing high-value products. Thmiling
factors are: 1) the number of trees we can findyeir

We should consider established per acre at a reasonable cost, andir2ahility to
concentrating our efforts grow them at a rapid rate while retaining the chtmastics
on managing individual that make them valuable.

trees with the greatest

potential for producing It is value that counts; not volume. We have aness supply
high-value products. of low-value volume and a shortage of potentialighavalue

trees. Doesn't it make sense to manage the geed we do
have to produce high-value volume in a shorter querof
time? Crop Tree Management can provide high-qualit
timber products from individual trees growing atrapid rate.

Following is anexample of selection criteria developed for
timber crop trees.

14
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Timber Crop Tree Selection Criteria

® Dominant/codominant trees (at least
25 feet tall)

= Healthy crown; large in relation
to dbh

= No dead branches in upper crown

= Either low-origin stump
sprouts (less than six inches at
groundline) or seedling-origin
stems are acceptable

= U-shaped connections are accept-
able; avoid V-shaped connections

® High-quality trees
- Butt-log potential of Grade 1 or 2
= No epicormic branches
(living or dead) on butt log
= No high-risk trees (leaners,
splitting forks, etc.)

® High-value commercial species
® Expected longevity of 20+ years

e Species well-adapted to the site

Select dominant/codominant trees, at least 25 fakt with
large, healthy crowns. Trees of this height witlkese crown
characteristics have already gained a good conneetfiosi-
tion in the stand. They will also have developedthe point
that approximately 17 feet of the bole should beacl Such
trees respond well to release, and they are l&sdy lito
epicormic branch than those that do not meet tlgpsdelines.

Crop Tree Management places special emphasis orcrthen
as a tree characteristic that must be given sercaursidera-
tion when selecting crop trees. In fact, when gisinis system
a good rule of thumb is:

If you're not stumbling over
debris on the forest floor . . . .
You should be looking up

at the crowns a lot more.

Trees with small crowns should not
be chosen as crop trees. Also avoid
trees that have dead branches in the
upper crown.

When selecting timber crop trees,
don't gamble on trees with evidence
of epicormic branching on the butt
log -- once released, they usually
branch profusely.

High-risk trees, like this one, are not
good timber crop tree choices. The
seam below the fork increases the
likelihood that this tree will split.
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Stable, well-formed stump
sprouts that originate
close to the ground are
acceptable choices for
crop trees.

This high-quality timber crop tree
has a crown that will enable it to

grow well and accumulate high-valu¢ B

products on its bole.
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Following release, growth response rates of tredh Varge,
healthy crowns can be quite dramatic.

Trees with a few dead lower-crown branches arenofte
acceptable as timber crop trees. However, be aaitabout
trees with dead branches in the upper crown.

Stump sprouts that originate close to the groursl sitable
crop tree candidates if they are stable and hawa dgorm.
When choosing from multiple-stem sprouts on slopés,
stem that originates from the uphill side of thengb is often
the most stable.

Stump sprouts join at the
base in two forms

(Figure 5). Trees joined
with a "V-shaped"
connection generally don't
make good crop trees. In
most cases, a decision
must be made to either cut
both or leave both. If one
is cut and the other left,
the decaying stump of the
removed tree provides an
entry for rot into the tree
that remains.

Figure 5. The two sprouts in the center
have grown together to form a "V-shaped"
connection. The other two sprouts on
either side of the stump represent a "U-
shaped" connection.

Trees having a "U-shaped" connection may be corside
individually as crop trees. Because their bases ar
independent of each other, they can be harvestediffarent
times. This means that one can be cut without igihoy an
avenue of decay into the other.

High-quality crop
trees with the potential
to produce Grade 1 or
2 butt logs can give
landowners a reason-
able rate of return on
their investment.

On good growing
sites, crop trees with a
growth response of
one inch often earn a 4
percent real rate of
return.



Skill in evaluating the probability of epicormic drching after
release is especially important. You must be dble

assess the likelihood of a tree developing epicorbrianches,
as well as the degree to which they might occurithVd little
knowledge and some practice, you can do this wibdg
success.

Epicormic branching following release is affecteg several
interacting factors. These are:

1.) crown position

2.) crown size relative to dbh
3.) tree vigor

4.) species

5.) genetics

6.) stress

7.) wounds

For most species, dominant/codominant trees witigela
crowns and good vigor are not likely to epicormi@rxh to
any significant degree following release. Whencepnic
branching does occur, it usually happens on theeypless
valuable logs instead of the butt log. Contrarywbat might
be expected, there is no evidence to indicate lgemting
midstory trees to provide shade to the bole of drees
reduces epicormic branching.

Certain species have a greater tendency to epicobmanch
than others. White oak, basswood, and elm arentbst
prone, followed by red oak, black cherry, chestoak, beech,
hickory, yellow-
poplar, red maple,
sugar maple, sweet
birch, and white ash.

Research from the
Northeastern Forest
Experiment Station
in Parsons, WV,
reveals that we can
expect approximately
15 percent of
dormant buds on the =
butt log of red oak
trees to sprout. For
yellow-poplar, only
about 4 percent will
sprout.

T m

L o N TR

There is no evidence to
indicate that leaving
midstory trees to provide
shade to the bole of crop
trees reduces epicormic
branching.

Neither of these two white oaks is a
good choice for a timber crop tree.
The one on the left is smaller than
most trees in the stand, and it has a
sparse crown. The tree on the right
has many dormant buds that are
likely to respond to any significant
degree of release.
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Markers must be careful to look for
dormant buds or existing epicormic

branches on the butt log of the tree.

These are warning signs of a tree's
potential for epicormic branching,
which can lower the value of timber
products.

A large branch was cut from this
crop tree. This left a major wound
which triggered development of
epicormic branches.
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The genetic make-up of individual trees also infices
epicormic branching. Avoid selecting trees propethis
deficiency by looking for existing branches and rdant
buds. The butt log of selected crop trees sho@dcompletely
free of epicormic branches (living or dead).

Stress and wounds
can also affect
epicormic branching
following release.
Usually, these factors
can be considered
prior to cutting and
mitigated to some
extent. For example,
if a stand has recently
been defoliated by
gypsy moth, cutting
can be delayed until
the trees recover from
the stress of
infestation.

It is important to
minimize wounds on crop trees by exercising careinduthe
cutting operation. Resist the temptation to trifii any large
lower branches from crop trees. Doing so can leavmajor
wound that may stimulate epicormic branching on Hudt
log of the tree.



Avoid selecting trees that are high-risk becausecludracteris-
tics like excessive lean and forks. The suscdjyibof trees to
damage from such characteristics varies by speciesr
example, a yellow-poplar or black cherry with akid stem
is more likely to break than a red oak with a samifork.

Species that are valuable for commercial foresidpects, or
those expected to become valuable, should be peefeas
timber crop trees. Market preferences can and ldnge, so
the future is certainly not entirely predictablddowever, you
must use your best judgment to make decisions liage the
greatest probability of providing landowners withgaod
return on their investment.

Don't select trees with a short life expectancyor Example, in
a 70-year-old, even-aged, Northern hardwood std@indnakes
little sense to select a paper birch as a timbep d¢ree. This
short-lived species isn't likely to respond well release
because it is already biologically old. Howeveugar maple
and yellow birch trees of that age can be expetbedespond
very well. Timber crop tree candidates should bdeast 20
years younger than the normal biological maturity that
species.

Select crop trees that are well-adapted to the sikais is
particularly important in stands that are succegdirom past
agricultural use. These stands are likely to idelurees that
are not site-suitable because they were establislyed
advantages such as seed size and dispersal raiduerby site
compatibility.

The fork of this yellow-poplar was
broken during a storm. Some species
are more prone to this kind of
damage than others.

Timber crop tree
candidates should be at
least 20 years younger
than the normal biological
maturity for that species.
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This can happen, for example, when there is a blaakut
seed source available in an abandoned, upland rpasite
with shallow soil. The large seed of the walnutegi it an
advantage getting established in the grass congetit

It does not grow well, but it survives, and beconpast of the
first stand established on the site. Even if whlisuselected
and released on this site, it isn't likely to gres well as other
species better adapted to growing on upland slopés
shallow soils.

These black walnut trees have

become established on a site not
suited to the species. Consequently,
although they survive, they will not
produce valuable timber products.

Seed dispersal also contributes to trees becomstgbkshed
in areas where they are not well-adapted. Considéarge,

abandoned field situated on an upper slope. THg seed

source is a drainage located upwind with a few daygllow-
poplar and white ash in it.

Seed size and dispersal
are two factors which can
be responsible for trees
becoming established in
areas where they are not
well-adapted.

The variety of species available to provide a ssedrce is
limited. However, these few big trees produce r@da
guantity of wind-blown seed. This increases thebpbility
of these few trees being the parents of the segsllthat
occupy the field.

As a result, yellow-poplar and white ash becomeldsthed
on a site that is drier than these species neegraw well.
Unless these trees die during periods of droudigy tmay
occupy many growing sites because there is litdenpetition
from other species better adapted to the location.
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Generally, timber crop trees can be grown alongasts if the
soils drain adequately. Riparian zones are ofteceléent
growing sites for timber if the soils are deep, Ivdehined or
moderately well-
drained, and have
good water- _
holding capacities. s

Under these topo- §
graphic and .
edaphic conditions,
the riparian zone
produces some
very high-quality
timber crop trees-
provided the
species selected fo
management are
adapted to the
moisture
conditions.

Important factors to consider in managing treesriparian
zones are flood frequency, flood duration, and higtier
tables. Some excellent timber crop tree speciesvigg in
these areas are only marginally adapted to the itonsd that
exist there.

For example, black cherry may be found in riparmes, but
if drainage conditions are poor or if periodic fithog occurs,
its potential to produce timber benefits is sewenadstricted.
In fact, there is a good chance these trees wal dirherefore,
you must not only consider the general timber vabfiea
species, but whether or not it can survive and groel

under the conditions on the particular site whereésifound.

In the Appalachian and Central hardwood forest aegi
high-quality timber crop trees are seldom foundriparian
zones where recurrent flooding is common. Manytre
species best adapted to these conditions are oftilover
value.

However, some very productive growing conditions dze
found on certain sites- if flooding is brief, i@§uent, and
occurs only during the dormant season. Usuallgseh
locations are either on rises of the flood plainoor terraces
above it. They are often the best places to lawkgbod
timber crop trees.

Riparian zones are often excellent
growing sites for timber if the soils
are deep, well-drained or moderately
well-drained, and have good water-
holding capacities.

Some good timber crop
trees can often be found
in riparian zones,
especially on rises or
terraces above the flood
plain.
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Interests of the landowners you sery
are as varied as the landowners
themselves. For this reason, you
should be prepared to determine thg
habitat requirements of a wide
variety of wildlife species.

Once you know the kind
of wildlife the landowner
wants to favor, determine
if the property is capable
of supporting it.
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IV. Managing Wildlife Crop Trees

Fish and wildlife habitat improvement is important to many

woodland owners. Often cited as a primary management

obecive, this area of technical assistance canbe as compl exas
manipulating multiple vegetative communities to benefit

turkeys or as simple as increasing harcimast production for

squirels. Landowners whose properties indude riparian

areas are often interested in enhandng fish habitat and

encouraging reproduction of desirable fish speces.

Before you can develop a wildlife management strategy, you

need to determine what type of wildlife your dientis

interested in. Is it game, nortgame, or a combination of both ?

Some landowners are realizing they are not imited to

managing the fin, feathers, and fur spedies. There are those

who are interested ininsedts, ike bees and butterfies, an d
still others who want to know how to favor such species as
repties and amphibians.

Once you know the kind of wildlife the landowner wants to

favor, determine ifthe property is capalole of supporting it I
itis, manage crop trees that wil provide food and cover to

satisfy the habiat requirements of the prefermed spedies.

Folowingisan  exarmpk of selection ariteria developed for
widieagpiees



Wildlife Crop Tree Selection Criteria

Mast-producing species:

® Dominant/codominant trees
= Healthy crown; large in relation to dbh
= A few dead, upper-crown branches
are acceptable
=  Stump-sprout or seedling-origin
stems are acceptable

® Hard-mast producers preferred over soft-
mast producers; strive for species variety

® Expected longevity of 20+ years

e  Cavities and large, broken branches
are acceptable

Cavity trees *:

® Trees of any species, size class, and
crown position are acceptable

e Dead, upper-crown branches
and cavities in the main bole are
acceptable

e  Expected longevity of tree isn't important

* |f a cavity tree is also a mast producer, release it.
Otherwise, it need not be released.

Crop Tree Management can benefit wildlife by increasing
production of mast from individual trees. Important mast-
produdng indicators are;

)} szefcownrelative todbh
7 .

3 s

4 genotype

The greatest mast production within a stand comes from
dominant and codominant trees.

Depending on the wildlife species
being managed, hard-mast producers
may be preferred over soft-mast
producers. Sources of winter-
storable food are critical for survival
of some species of wildlife.

If a tree qualifies as a wildlife crop
tree only because it can be used as a
den, it doesn't need to be released.

One large, released crown produces
more mast than two or three small
crowns on trees of the same species.
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When releasing mast-
producing trees, expose
as much crown-surface
area to sunlight as
possible.

These red oak acorns are not as
tasty to wildlife as white oak acorns,
but they are often more abundant.
They do not germinate until spring,
so they are an available food source
for a longer period of time.
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Intermediiatie or suppressed trees produce very litle mast
because their crowns receive limited sunlight. By removing
trees with small, sparse crowns, we allow trees with large,
healthy crowns to expand and produce more mast.

The important thing to remember when releasing mast-
producing trees is to expase as much crown-surface area to
sunight as passible. One large, released crown produces
more mast than two or three small crowns on trees of the
same pecdes.

A study at the West Virginia University Forest near
Morgantown compared acom production of released trees to
that of unreleased trees. In an average acom crop year for

white cak, the production of acoms from individual release

crop frees was seven times thatt of unreleased trees.

For red cak in a poor year for acom production, individual
released crop trees produced double the acoms of unrelease
trees. When the increased production for both species was
evaluated on a per-acre basis, there was twice as much mast
produced on the areas where the crop trees were released as
there was where they were not.

Although soft mast, catkins, and buds are important sources
of food for many spedies of wildlife, hardHmast producers ar
usualy preferred for selection as aop trees over softimas
producers. Hard mastis generally available for a longer
period ofime, and, because itis awinter-storable food, it

aiical o some widlie peces.

White oak acoms are generally preferred over red oak acoms
by many species of wildlife. However, they are available as
food for a much shorter period of time. They gemminate in the
fal rather than in the spring, which imits their usefuines
winter food source.

Sasa



Some species produce more mast than others. For example,

on the average, red oaks produce more than either chestnut or
white oaks beth of which produce more than black oaks.

The average red oak between 14 and 16 inches dbh produces
two or three times as much mast as the average black oak of

the same size.

Some species optimize production at a larger diameter than
others. Forexample, the average white oak will be 20 to 22
inches dbh before it produces as many pounds of mast as a
red oak 16 to 18 inches in diameter.

If you are working with a young stand, remember that
chestnut oak may start yielding acom crops at an earfier age
than many other oak species. Having a mixture of mast-
producing species is the best way to minimize the probabilit
dfatomestaopiaiure.

Some trees habitually produce more mast than others of the
same species, crown condition, and canopy posiion. Thisis
probably because of genetic variation. If adequate manage-
mentime s avaiable, these hsioncalyelalle mast

producers can be found by visiting the woods during several
successive seasons and observing which trees yield the
greatest crops. These top producers can then be targeted for
seledion aswidiie aoptrees. Uniotunaigly, thisine

of management for mast production usually requires more
lead time than many landowners and foresters have available

Frequency of good seed crops is another mast-production
consideration. Red, black, and scarlet oak tend to have good
seed crops more frequently than white and chestnut oak.
Hickory has good seed crops more frequently than oak.
Abundance of mast production can vary by species in
difierent regions of the Country.

Having a mixture of mast-
producing species is the
best way to minimize the
probability of a total mast-
crop failure.

Frequency of good seed crops is
another mast-production
consideration ....... hickory has good
seed crops more frequently than oak.
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The scratch marks around this cavity
indicate it is being used for a den.
Cavities are an important habitat
feature that shouldn't be overlooked
if the landowner is interested in
managing wildlife species that utilizg
den trees.

—
Den sites near water are
especially valuable to
wildlife.
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To help ensure long-term mast production, select widlife

crop trees with an expected longewvity of at least 20 years.
Cauities are acceptable. Infact, a good mast producer which
can also provide shetter is a doubly important wildlife crop

®e
Den trees are another type of widiife crop tree. Generaly, a
tree of any spedes, size dass, and aown position can quial fy

asadentree fitcaniulil the need for sheler. tcanhave

dead branches in the upper crown, holes in the main bole, and
large broken branches, and stil be acoepiable. Infact, eve

expeced longevity s nota imiing factor.

tisimparant o identify trees with caviies cuently be

used as dens. Scratch marks around the entrance of the cavity
are an indiication of present use. Also look for trees with
developing caviies that have potential to become future de

nis

To some degree, you can manage den and potential den trees
o benefitwhatever spedes of widife the landoaner desir

The optimum size and location of the den vary with the

widife speces you are trying to favor. Cextain speces of
trees tend to form caviies more readily than others. Beech,
basswood, sycamore, black gum, ash, and the maples are

particuiary ikely to develop good dens

Dens and potential den sites near water are very valuable to
certain species ofwidiife. Consequently, you need o be
especally watchiul for the opportunity to maintain cavity
treesnthe iparian zore.



Another consideration in managing habitat for widlife is
retaining dead trees for use by various speces ofwidife.
DeacHree habitat provides an important source of food. For
example, woodpeckers feast on insects found in standing,
decaying wood. Snags are used by several species of wildlife

as perches for resting and olservation. —

To create deacHree habitat for wildlife, you may want to You may sometimes find
consider girding a few of the trees that would otherwise be that coordinating silvi-
cutto release crop trees. Girding some of the competing tre es | cultural activities to

may not provide release as quickly as cutting them does, but benefit one wildlife

the sight delay is often offset by the widife beneiit gan ed. species may hinder
AppendxC, Qealy Sagsioriile , contains spediic another species.
E—
You may sometimes find that coordinating sivicultural

aciviies to beneiit one widife species may hinder anath e
specdes. For example, the number of crop trees released
affects the density of the understory that develops. A dense

understory may not be ideal habitat for an oven bird, but it

can be very desirable to a red-eyed vireo. Therefore, some

trade-offs may need to be discussed with the landowner.

Openings created inthe
canopy when crop trees
are released allow sun-
ightoreachtheforest

floor. Understory vege-
tation response and
regeneration are almaost
immediate. Of course,

in some areas, high deer
populations may inhibit
Such regeneration. Openings created in the canopy

when crop trees are released allow
understory vegetation to flourish.

Maintaining various
Stages of reproduction

and age dasses
throughout the forest
provides habiat for
numerous species of
wildiife. Under proper
management, this may
as huniing, rapping,

and photography.
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Along the water's edge,
Crop Tree Management
helps maintain the
aquatic food source by
favoring deciduous
species for crop trees.

Leaves that fall into streams add

organic material to the water, thus
contributing to the energy source on
which productive fisheries depend.
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Frequently, the riparian zone is where many species of
wildiife are more abundant and most active. Therefore,

Speaial attention should be given o helping this areareach its
UespoeEl

If dversity of tree Spedes is important to produce Widlf e
benelits, the riparian zone can often play a key role in

maintaining those beneits. Because this zone is frequent y
topographically and edaphicaly difieren, it ofien conia s

tree species that may not be present elsewhere onthe

property. Evenifthe spedes are avalable for seecion as

aop trees on other sttes, thelr presence inthe riparian zon e
may enhance production of benefits such as food and shelter

forpreieredwidie

Crop Tree Management is also compatible with maintenance
and improvement of fish habitat. In order to achieve and

mainiain procucive fisheries in streams, suitable habita tor

fish and their invertebrate food source must be maintained.

The major source of food on which both vertebrates and

invertebrates depend, the nearstream decduous vegetatio n,

may be managed to increase its productivity.
Leavestatind
streams add a large
ouentty of organic
meieE (0iLe) D
the water. This
ogancloedisthe
bass ofinoreased
tebrate popukaions
increase and, through
the food chain,
coresponding
noeaseshnish
growth and food
jroduction occLr.

Along the water's edge, Crop Tree Management helps

maintain the aguatic food source by favoring deciduous

Spedesiorauptress.

Both vertebrates and invertebrates favor decduous vegeta tion

over that of conifers because the leaves are thin and easier t 0

consume. This doesnt mean, however, that all conifers
shouid be ignored during crop tree selection. Conifers also

diesly.



An additional benefit can be gained by retaining big, limby
trees that lean out over the water. These trees may contribut

to the energy source for many years as their leaves and twigs
drop into the waterway. \When the trees eventually fall into

the water, they become large, woody debris which aids in
development of exoelent habiat for fish.

If shade is needed to keep water temperatures low for fish
habitat, then a dense stand in the area adjacent to the stream
must be maintained. When this is the case, few crop trees
should be selected and released. For example, in most 40 to
60-year-old Eastern hardwood stands, no more than 20 crop
trees per acre should be released.

Large, limby trees that hang out over
the water provide shade and add
organic matter to the stream.

A bonus benefit is gained when these
overhanging trees eventually fall

into the water and provide habitat

for fish. If the fallen tree has some
large limbs, they may help keep the
bole off the bottom of the stream,
extending the useful life of the cover.
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Some landowners may not realize th
cooling effect trees along waterways
can have on the water  and the
beneficial influence that results for
the aquatic life that inhabits the
stream.

If temperature control is
accomplished in the
smaller streams, it will
help reduce temperature-
associated problems in
larger downstream
locations.
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Studies have shown that trees keep streams cooler inthe
summer months and warmer during the winter. This is
important information to remember iffisheres are a
consideration. [fwater temperatures are too warm, preferr ed
fish spedes stop reproducive aciviies. Onthe ather han d
cooler water temperatLires prevent undesirable fish specie S
fromincreasing in the aguiatic community. Therefore, trees
along a stream play
avidioen
esiabishingand
maintaining
desabefsh
helkt

The cooling
efedveressof
trees decreaseswih
increasing stream
size. However, if
temperature control
is accompiishedin
the smalerstreams,
itwdl help reduce
temperatLre-
assodiated problems in larger downstream locations.

if water temperature isnt a primary concem, there is more

fiexdaiity in the number of crop trees that can be released

adjacent to waterways. In most Eastern hardwood forests,

applying a crowrHouching release to more than 25 crop trees

per acre admits sufficent ight to encourage paiches of den se
understory development.

V. Managing Aesthetic Crop Trees

Aesthetic enhancement is an idea that appeals to many
private, norHndustrial landowners. They may not want
timber production as a primary objective because they know

their forestiands can also produce norHonced benedits suc has
spring blossoms and colorful fall foliage. The beauty of the

forest increasses recreational enjoyment of the property, w hich
encourages stewardship of the forest resource.

Folowingisan  exarmpk of selection ariteria developed for
aesheicaptiees



Studies have shown that trees keep streams caoléhnei
summer months and warmer during the winter. TBis i
important information to remember if fisheries aae
consideration. If water temperatures are too wapneferred
fish species stop reproductive activities. On dtker hand,
cooler water temperatures prevent undesirable $igécies
from increasing in the aquatic community. Therefotrees
along a stream play
a vital role in
establishing and
maintaining
desirable fish
habitat.

Some landowners may not realize the )
cooling effect trees along waterways The cooling

can have on the water  and the effectiveness of
beneficial influence that results for trees decreases with
the aquatic life that inhabits the increasing stream

stream. ; _
size. However, if
temperature control
iIs accomplished in
the smaller streams,
it will help reduce
temperature-
associated problems in larger downstream locations.

If water temperature isn't a primary concern, thereanore
flexibility in the number of crop trees that can beeased
adjacent to waterways. In most Eastern hardwoadsts,
EE—— applying a crown-touching release to more than &% drees
per acre admits sufficient light to encourage pesclof dense

If temperature control is understory development.
accomplished in the
smaller streams, it will
help reduce temperature-
associated problems in
larger downstream
locations.

V. Managing Aesthetic Crop Trees

Aesthetic enhancement is an idea that appeals toy ma
private, non-industrial landowners. They may naniv
timber production as a primary objective becausey tknow
their forestlands can also produce non-priced henestich as
spring blossoms and colorful fall foliage. The Wyaof the
forest increases recreational enjoyment of the gmyp which
encourages stewardship of the forest resource.

Following is anexample of selection criteria developed for
aesthetic crop trees.
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Aesthetic Crop Tree Selection Criteria

® Species that produce attractive flowers
or colorful foliage
= Healthy crowns; large relative

to dbh
A few dead, upper-crown
branches are acceptable
Stump-sprout or seedling-origin
stems are acceptable
Understory trees acceptable if
release is not high risk

® Visible from travelways and
adjacent to streams, when
opportunity exists

In many cases, expected longevity of
20+ years

Unique trees (old pasture trees with
spreading branches, unusually
shaped trees, trees with attractive
bark characteristics, etc.)

Although many of the flowering species are undeystoees
such as dogwood, serviceberry, and redbud, itils st
important to make your crop tree selections frora thees that
have the best crowns. Expose them as fully asilpes®

the sunlight for more abundant blossoms.

Species that provide pleasing fall colors, suchmesples,
sourwood, and black gum, should also have good msow
When these trees exist in a dominant or codomirpasition,
they are likely to have the best advantage fordagiowth
following release. The better they are releaskd, more
visual benefits they will produce.

If aesthetic crop tree release is to be done ifuoation with
a harvesting operation, you may want to caution |Hred-
owner beforehand that this is not an easy task.detstory
trees are especially susceptible to damage frongingg
equipment and falling trees, sometimes making theiease a
high-risk activity that can result in loss of thed.

Trees that provide fall colors and
spring blossoms are especially
attractive along streams and
travelways where there is more
opportunity to view them.

If the landowner enjoys spring
blossoms, exposing the crowns of
trees like this serviceberry to full
sunlight will produce an abundance
of beautiful flowers.

These old, open-grown sugar maples
have been identified as aesthetic
crop trees because the landowner
likes their shape and size. They are
also a reminder of the agricultural
heritage of this landscape and the
days when a farmer's children
climbed on their branches.
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Aesthetic crop trees that
are visible from trails and
waterways can be enjoyed
by a greater number of
people.

This small, blooming serviceberry
has been released so its crown will
expand. It is adjacent to a stream
and visible from the road. Slash
from the cut trees has been pulled
out of the stream and piled to
provide habitat and minimize the

negative appearance of the debris.
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The location of aesthetic crop trees can signifiyaaffect
their value and importance. When visible from &laways,
they can be enjoyed by a greater number of peofleees
with attractive fall foliage or spring flowers aggarticularly
desirable along streams where their reflectionghi@ water
add to the beauty of the landscape.

Because trees are phototropic and grow in resptmsearying
amounts of light, those located along streams, slalkad
ponds can develop some interesting shapes. Thessual
trees contribute to the aesthetic attractivenessipafrian areas
and are frequently endearing to landowners.

There may be a few trees that are considered $pegighe
landowner, perhaps because of size, uniquenessiher
distinctive characteristics. Usually, managingstheaesthetic
crop trees is simply a matter of retaining themthe stand,
regardless of their crown position or expected &iity.

Another consideration of special interest to landewg is the
density of understory in the wooded area along maigs.
Generally, landowners prefer a park-like environteear
the water's edge so they can walk along unimpededhick
brush.

This does not mean, however, that aesthetic crepstmear
water can't be managed. When a relatively low remmddf
crop trees per acre receive a crown-touching releas
understory development is limited.



VI. Managing Water-Quality Crop Trees

Crop trees in riparian zones can be managed toowepmvater
quality by helping control non-point source polarti Water-
quality crop trees can absorb large amounts of sxce
nutrients that come from agricultural fields. Thesees act as
effective filters by intercepting and retaining ofh sediments
and excess nutrient pollutants that would otherwasel up in
waterways.

For example, nitrogen is a nutrient that is ofteached from
agricultural fields as nitrate fertilizer. Wateudlity crop
trees can absorb nitrogen in the form of nitrate ahange it
to an organic compound that is stored in their wood
biomass. They also convert nitrate to nitrogen gasch is
released into the atmosphere when organic matter the
annual leaf fall is decomposed. In this way, th#riants that
would otherwise find their way to water courses arstead
harmlessly dispersed into the air.

Some landowners are very concerned about watertgual
and they are interested in utilizing their woodlanim
promote cleaner waterways. You may want to adumese
landowners that some species of trees are moretigte
nutrient filters than others.

Following is anexample of selection criteria developed for

water-quality crop trees.

Water-quality crop trees
provide a viable means of
mitigating the influence
that some agricultural
practices have on water
quality.

Water-quality crop trees are a new
concept to many landowners, but
there is increasing interest in
managing these trees. Forestland
managers need to know which
species are the most effective
nutrient filters.
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These yellow-poplar trees, located
between an agricultural field and a
stream, are helping to keep excess
nutrients from reaching the water.

Hardwoods along a stream course 0
in forested wetlands are more
effective nutrient filters than most
conifers.

Tree tolerance to flooding and high-
water tables is a major consideration
when selecting crop trees in riparian
zones. Sycamore is well-adapted to

f

such locations.
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Water-Quality Crop Tree Selection Criteria

Dominant/codominant trees
- Healthy crown; large in relation
to dbh
- A few dead, upper-crown branches
are acceptable
= Stump-sprout or seedling-origin
stems are acceptable

Expected longevity of 20+ years

Species that are good nutrient
accumulators

= Young trees

- Deciduous trees

Trees tolerant to flooding

Dominant/codominant trees with healthy crowns tha¢
large in relation to their dbh are the best choif@swater-
qguality crop trees. Generally, these trees thate halready
established good, competitive positions in the d¢tane the
ones with the greatest capacity to absorb nutriends few
dead, upper-crown branches are acceptable if theyt d
appear to be indicating a significant loss of vigoBtump-
sprout or seedling-origin stems can be chosen ap trees;
however, remember that sprouts that originate near
groundline are the most stable.

When selecting crop trees, choose those with arecag
longevity of at least 20 years. Nutrient uptakenisst rapid in
young trees, and it declines with increasing ages trees
mature or begin to die, their net annual nutrieptake tends to
drop.

Trees growing in riparian zones will not reach theill

potential as long-term nutrient filters unless thane properly
managed. If trees mature and die at the same tined,
effectiveness for filtering nutrients is diminishedFor this
reason, it is important to maintain various agess#s within the
riparian zone to provide a continuous cycle of eumir uptake.



Generally, deciduous trees have greater nutriembashels
than conifers. For example, oaks require more ienis,
especially potassium and nitrogen, than spruce p@ind.
Therefore, if water quality is important to landoavs, they
should be advised that hardwoods between agrialltfields
and water courses absorb more nutrients than mosfecs.
This "filtering" process captures as much as 8%em@r of
excess nutrients before they reach waterways.

Basswood, yellow-poplar, dogwood, and red cedar
concentrate large amounts of calcium, phosphoruad, a
potassium in their foliage. Beech, red spruce, pives, and
hemlock are slower in their uptake of these element

Red and white
oak, red maple,
and quaking aspen
do extremely well
in nitrogen uptake,
but only to a point.
Once their require-
ments are met,
their growth and
absorption level
off. White ash,
basswood, and
yellow-poplar also
respond well if
nitrogen levels increase.

Although deciduous species provide successful aserfor
improving water quality, do they have the ability survive in
riparian conditions?

This introduces
another
consideration—
waterlogging
tolerance to various
hydrologic regimes.
Waterlogging
tolerance refers to a
species' ability to
live from seedling
to maturity in
various soil
saturation condi-
tions during the
growing season.

tree

Deciduous trees can filter
as much as 89 percent of
the excess nutrients from
agricultural fields before
the pollutants reach
waterways.

Yellow-poplar and basswood absorb
large amounts of nitrogen, phos-
phorus, and potassium (N, P, K)

the components of fertilizer
commonly used on agricultural
fields.

White ash is a "moderately water
tolerant" species that can survive
occasional periods of waterlogging
during the growing season.
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Tolerance to flooding
depends on species, age,
genetics, soil conditions,
and time of year.

"Highly water tolerant" species, like
basswood, can survive flood events
during the growing season, while a
"least water tolerant" species, like
yellow-poplar, usually cannot.
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Some species survive well in conditions of frequéiabding
or waterlogging, but others may die if waterlogged even a
short period of time. Generally, waterlogging talece of a
species increases with age and size up to matuity,it
declines with decreasing crown position. Tolerance
flooding depends on species, age, genetics, saitlitons,
and time of year (growing season or dormant season)

Basswood, a flighly water tolerant”species, accumulates large
amounts of calcium, phosphorus, and potassium snleaves.
It is able to withstand flooding for most of oneoging
season. However, in contrast, yellow-poplar, whisha ‘least
water tolerant”species, accumulates the same elements, but
cannot withstand flooding for more than a few dajsing
the growing season.

High concentrations of some elements may be toxicdme
plant species. Flooding, or high-water tablesultssin many
elements becoming more available to plants, pcénti
reaching toxic levels. This availability, howevatepends on
the chemical properties of the soil and the amowift®xygen
present during flooding.

Once water levels return to normal, most nutrier@sirn to
pre-flood concentration levels unless excessiveHea has
occurred. For a complete listing of tree toleramaeflooding,
please refer to Appendix 5lood Tolerance of Specific Tree

Species.



VII. Visual Effects of Treatment

When discussing the post-treatment appearance of the stand
with the landowner, be sure to talk about what to do with the
midstory trees. Wil they be cut or knocked down during the
treatment operation? Or, will they remain standing to

provide follage in the midstory?

Considering only the Visual effects, to cutor ot to cut the
midstory is a decision that can be made based on landowner

preference. Some landowners prefer the park-ike appearan

achieved when the midstory is removed. Others may want to

leave the midstory trees standing to reduce the open
appearance of the stand.

Anather visual consideration affecting the dedsion is the

branch profusely. Generally, these are lonvalue trees

anyway, but the presence of many small trees with epicormic
branches may be an aesthetic liabiity to some landowners.

Because most crop trees are in the main crown canopy, mid-
Story frees are usuially not serious competitors. However, i
establishment and development of regeneration is part of th
Crop Tree Management prescription, leaving midstory trees
may aiicaly afiect the regeneraiion process.

Shade from midstory trees usually has an inhibiing effect o
development of an understory layer of vegetation. This may
be paositve or negative, depending upon the prescription.

If establishment and
development of regenera-
tion is part of the Crop
Tree Management
prescription, leaving mid-
story trees may critically
affect the regeneration
process.

When this stand received a Crop
Tree Management treatment, the
midstory trees were cut. Some
landowners prefer the park-like
appearance obtained by removal of
the midstory.
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When midstory trees are not cut, the
slash and other evidence of
management is less visible.

Competing trees may be girdled
instead of felled. This provides
standing, dead, woody habitat for
some species of wildlife. It also
decreases the amount of slash on th
ground right after treatment.
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How the work is done also has an effect on post-treatment
appearance ofthe area. If competing trees are girdied inste
offeled, there is less slash on the ground folowing
completion of the treatment. However, ifthe trees are girdl
too deeply, they may fall over and hang-up in standing trees.
This creates an aestheic iabity more ofensve thensa

not to mention the safety hazard it poses.

Girdiing with a chainsaw to a depth of one inch is sufficient t
Klrees. Culing deeper, espedaly onsmal trees, inar

the probaboity they wil fal over soon after grding.



Timing ofthe cutis anather consderation. ffelingis

performed during the growing season, there will be a brown-
up effect that is very apparent. However, if competing trees

are feled during the dommant season, there will be no leaves
totum brown. Consequently, there wil be less contrast

between the slash and the standing trees.

If competing trees are girdied, the season when the work is
done may have a significant effect on how quickly the trees
die and how apparent their death is. Many ring-porous
species die quickly if girdied between July 15 and September
15 (see Appendix C).

Although a "quick kil may provide the desired timber and
widiie benei, it couid be Visualy dffiensve tosome
landowners.

When competing trees are cut during
the growing season, the leaves turn
brown, increasing the visibility of the
treatment.

Access trails through the woody
debris can help make the treatment
more acceptable to the landowner.
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Immediately after treatment slash is
very prominent.

Near the end of the second growing
season, the understory vegetation
has reduced the visibility of the
slash.

When autumn arrives and leaves
begin to fall, the slash and under-
story blend together in appearance.

Winter snows tend to focus attentiorn
on the overstory where individual
trees contrast with the white
surroundings.

The appearance of treated stands changes rapidly with time.
The following scenes show how quickly the slash loses
prominence as it settles to the ground and understory
vegetation grows through it

The yellow-poplar stand pictured is being managed for

timber production. It received a heavy dormant-season cut,
which was financed with the assistance of a cost-share
program. No timber products were removed from the area,
so there was a dense concentration of slash immediately afte
cutting. Midstory trees were feled to achieve a parkdike
appearance inthe stand.

As you can see from the photographs, the season of the year
can also affect how the landowner and other forest visitors
may perceive a Crop Tree Management treatment.



VIII. Evaluating Growth of Released Crop Trees

Because Crop Tree Management focuses on individual trees, i
is important for us to have an appropriate way of evaluating
growth. Indvidual tree diameter growth expressed in inche

per decade is a viable means of measuring growth rates and
responses. Itis also easy to explain to landowners.

One way to estimate the growth of various speciesin a
general areais o look at stumps of recently cut trees. Selec

one, and measure the width of the last five gromh rings. For
example, ifthe five-year radial growth is 0.7 inches, then't
diameter gromth would be double that, or 1.4 inches for the
five-year period. Because we want to express growth in
inches per decade, we must multiply that figure by two to get
an estimate of 2.8 inches overall diameter gronth per decade
In other words, diameter growth in inches per decade can be
estimated by simply measuring the last five growth rings and
muliplying by four.

Ancther method of estimating growth is to establish

permanent paint marks at doh on 10 trees of the same species
with smilar diameter, crown size, and degree of release.

Measure these trees before leaves appear in the spring and
again after growth has ceased in the fall. The sum of annual
growth for these 10 trees gives you an estimate of the per

decade growth of individual treess for that Spedies, size, an
freetogowcategary.

Individual tree diameter
growth expressed in
inches per decade is a
viable means of
measuring crop tree
growth rates and
responses. Itis also easy
to explain to landowners.

One way to estimate crop tree growth
is to measure the five-year radial
growth and multiply by four.
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An annual measurement of selected
crop trees enables landowners to
monitor the growth rate of released
crop trees.

The photograph on the left shows a
red oak crown at the beginning of th
first growing season after it received
a crown-touching release.

1]

The picture on the right is the same
tree at the end of the fourth growing
season. Crop trees that develop
deep, wide crowns like this are
capable of rapid growth.
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A real advantage of this method of measuring crop tree

diameter growth is that it is something landowners can do

themselves. It gives them an accurate and easy way to

monitor the progress of selected crop trees over time.

Periodic remeasurement of these 10 trees by the landowner

helps maintain interest and promotes a sense of stewardship

as the crop trees grow and produce the desired beneits.

(Nae A orm Qo Tree Gowth |, has been cevetped tr robvwners b use o
morfowneltelogoressaegoniy Asood alf eaqyais
M odhtebakpodaaténttatn)

What growth rates can we expect from individual crop trees?
As an indication of the upper limit of growth, we have
recorded an open-grown yellow-poplar with a growth of five
inches indameter in five years. Ifthis growth were proect

for an additional five years, it would have an estimated

growth rate of 10 inches per decade. This example is a yard
tree with litie crown or root competiion. s notexpecte

that comparable growth could be obtained in the forest
environment with a complete release.



However, in another case, a forest-grown red oak in an
unthinned stand was once growing at the rate of six inches
per decade. Thatis certainly an indication that individual

trees of the right species, with healthy crowns and a good
release, can produce such growth.

What is a realistic average diameter growth we could expect?

Research at the Femow Experimental Forest near Parsons,

WV, gives an indication of how fully released trees on good

growing sites are likely to respond. We can expect 10-year

growth rates of about 3.5 inches per decade for yellow-popla r
and red oak, 2.8 inches for black cherty, 2.6 inches for white

oak, and 1.8inches for chestnut oak.

What influence would this kind of growth have on the rate of
retum and crop tree income for an indvidual tree? Let's

compare two 12-inch trees that are growing on the same one-
hefaoept

Growth of the released tree is nearly double that of the unre-
leased treg, its rate of retum is much greater, and ilsihcom el
twice as much as the unreleased tree.

Both of these crop trees have good,
healthy crowns and are well-adapted
to the site. The smaller red oak on
the left has grown at an average rate
of 4 inches per decade. The slower-
growing chestnut oak on the right
has averaged 2.8 inches per decade.

The unreleased, 12.0-inch dbh red
oak on the left has a growth rate of
2.0 inches per decade. Its rate of
return is 14 percent and its income is
$12.

The 12.2-inch dbh red oak on the
right, which was fully released, has a
growth rate of 3.8 inches per decade.
Its rate of return is 20 percent and its
income is $24.
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Many area-wide thinnings
simply take out the poor
trees and retain the good
ones.

Crop Tree Management requires yo
to retain trees with the greatest
potential to fulfill the landowner's
goals. This often means removing
competing trees that would be
retained in area-wide thinnings.
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IX. Timber Crop Tree Investment Analysis

Techniques for estimating individual tree volumes with a

calculator are explained in Appendix E, Timber Gqp Tree
hestmertAralss . Using the formulas given, a caloulator

stumpage values, indvidual tree rates of retum and income
may readily be calculated.

The Timber Crop Tree Investment Analysis Sheet (sample
included in Appendix E) is a useful tool for helping you

evalate the finandal poteniial of an indvidlal free.

(N :Argood dbé vesindteshed cantetudntelbakp areaits
yeler 2/

X. Crop Tree Management versus Area-Wide
Thinning

What makes Crop Tree Management so different from an
area-wide thinning? Crop Tree Management requires you to
focus attertion on retaining those trees with the greatest

potental to produce speaiic benedis consstentwih the

landowner's property goals. You are forced to single out and
release those "best’ trees, which often means removing some
trees that might ordinarily be retained when doing an area-

wide thinning.

Many area-
wide
thinings
simply take
out the poor
treesand
reante

poor-quialty imber trees as alfirst priorty. No attenion 5
gven to the release of crowns. On the surface, these stands

usually look very good to foresters, but can they produce

optimum benelits consistent with landowner objectives?



With Crop Tree Management, the marking rules are changed.

The distribution of the cut trees may be very different. The
frstprioy trees for removal are those thet are inierfer

with the development of selected crop trees (See fold-out on
Page 56).

Consequently, from a timber production perspective, you ma
be leaving some undesirable or hightisk trees in the stand

and removing some fairy good trees because they inhibit the
abity of aop trees to produce beneiis.

Because this system is quite different from tracitional

practices, itis extremely important thet the logger andior

feller be part of the Crop Tree Management team. A clear
understanding between the landowner, forestiand manager,
andtreefeleris essenial for suooessiul gpplication oft

pracice. Thisis espedaly trueifyou are dong 'eave tre

marking rather than "cut tree"" marking because many tree
fellers are not currently experienced with this approach.

Using leave tree marking, crop trees are identified with pai
Treesto be cutare not painted. The tree feller applies a
cronHouching release to each crop tree, cultiing only thos
Not all unmarked trees in the stand will be cut, especially if
remaining trees receive is nadental, becausse itocours on
aresuk ofrees being autto release the aop trees.

Implementing a Crop Tree
Management prescription generally
means cutting the trees with crowns
that are competing with those of the
crop trees. If enough of the trees
that need to be cut are commercially
valuable, the treatment can produce
income for the landowner.

A clear understanding
between the landowner,
forestland manager, and
tree feller is essential for
successful application of
the Crop Tree
Management System.
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This 0.4-acre opening was made by
cutting commercially removable
trees. Openings of this size, and
somewhat larger, are acceptable to
many landowners.

Many private, non-industrial forests
are on land that was previously useg
to grow agricultural crops. As a
result, these sites may be occupied
by trees that are quick to capture
open land, but may be poorly suited
to growing well on the site.
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XI. Regeneration

Obtaining and encouraging development of desirable

regeneration is a management need that has not been

adequately addressed on the private, norHndustrial fores t
Thisis primarly because dfthe rather intensive treatment
such as dearcuting, thet are frequently assocated wih
fegeneraion pracioes.

Because many
landowners are
sdeibiese
fpradiices, doing
regeneration work
onlarge areas of an
novoLels
property is often not
anagpion.

However,
addressing regeneration by treating one or more small
portions of the property is sometimes acceptable. Many
landowners will agree to openings of 04 1o 1-acre in size.

The physiographic charadteriscs of a site and the
successional stage of the vegetation found there are two maj
fadors nfuenang the effieciveness of presarbed regen e
tion treatments. The two factors are interactive, So you nee

to consider the combined effects when prescribing
management activiies designed to meet the germination and
early gromh requirements of a desired spedes.



Fist evalete e physogaphic draraderics ofhes ks

tacod, most, norHaang, lower Slope, orahat, dry, st e,
soutrHaang, upper Slope?

Ifthe site is moist and very produciive, there isa high

probablity of inding late successional spedes establs hedin

the understory just waiting to take the place of the present

overstory. When thisis the case, it may be more practical to

drect management aciviies to the latie Sucoessional spec s
for the site instead of trying to maintain the present cover

be

When the early successional species are preferred on mesic
sites, intensive management activity may be necessary to

perpetuate them. They require sgnificant site distuiianc eto
establish, and they receive tough competiion from other

024

Where growing condiions are less favorable because of

factors ke low avalable moisture, poorly drained sol, 0 r
shalow sal, tis offien easiest o mainiain early suoccess ol

species. For example, a chestnut oak ridge may be easy to
maintain in thatt species because there arent many other
Specesthat efiecively compete onthet Sie.

On this northeast-facing slope, the
sugar maple understory is ready to
replace the oak overstory. It would
require an intensive understory
treatment to establish oak
regeneration and enable it to
successfully compete with the sugar
maple.

Where growing conditions
are less favorable
because of factors like
low available moisture,
poorly drained soil, or
shallow saill, it is often
easier to maintain early
successional species.
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The indications of past activities are
on the landscape for those who lear
to read the signs. An old fenceline,
still visible from a distance, is a clue
that past land use below the fence
may have been different from that
above it.

Below this old fenceline was open
field where hay was harvested. Treg
species whose seeds are dispersed
wind or transported by small animals
now occupy the site. Above the fen
was pasture with residual trees. It ig
now a two-aged stand with the older
residual trees having been the seed
source for the immature trees.

Ce
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Think about the history of the area. How did the cunrently
existing overstory and understory get there? Where onthe

successonal scake is the stland curently located? Forexam ple,
isthe stand in an early sucoessional stage after reverting f rom
agiculural use, o isitalate successondal forestwih th emost

recent aciMty being a partial harvest 40 years ago?

The present specesinthe
oversioysusualyust

one of several options you
may have on the site. To
evaluate how pracical it
iStoregenerate any
percLiEreces,
consider the natural
dynamics of the site and
how the species
composition will change
over ime in the absence
management aciviies.

Within the constraints established by the physiographic
charaderisics ofthe sie and the successional Siage afth e
forest, there may be an oppartunity to influence species

Forexample, the size, shape, and direcional orientation o fthe
openings affiect the ight reaching the forest foar. Influe nang
ight affects the temperature and maisture content of the so i,
with subsequent effects on the establishment and early

growth of regeneration. Creating ight, temperature, and

moistuire conditions that favor one speces over anather ist he
primary means we have of influencing species compasition.



Because many private, norHndustrial ownerships inthe
eastem United States are od famms, agriculiural land thet
reverting to trees is a common forest condition encountered
onthis ownership categary. Frequently, portions of these
productive sites are occupied by commerdial tree spedes th
have poor form. These patches of poor-quality timber trees
are good places to make openings where desirable
regeneration can be established and developed.

it may also be appropriate to estabiish regeneration

artiicially. This can be done in openings or under canopies
that have been opened to admit addiional ight to the forest
floor. Avtiical regeneration can be established by part

nursery stock. ftcan also be achieved by direct seeding with
appropriate protection from predation. Tree shelterscanb
used to improve survival and early shoot growth of seediings
while protecting them from animal damage.

In stands where the forest is more mature, openings can
frequently be established using a commercal harvest. This
may provide some income for the landowner. However, it
can also afiect regeneration condiions.

When equipment is used to remove timber products, there is
usualy dsturbance to the dufflayer of the forest floor. Th

expasure and mixing of mineral sol with partially

decomposed organic matter provides seed bed conditions
more favorable to some species than to athers.

Tree shelters can be used
to improve survival and
early shoot growth of
seedlings while protecting
them from animal damage.

It may be desirable to use some
artificial reforestation techniques to
influence the species composition of
the new stand. Tree shelters were
used here on planted nursery stock to
establish a component of black
walnut.
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This area was old pasture that had
succeeded to non-commercial and
poorly formed commercial species.
The trees in this opening were cut
during the dormant season to
encourage sprouting of desirable

species and regeneration of a highef

quality stand of trees.

If there is no place where
desirable regeneration is
established, select an
area where it can be, and
determine what is needed
to accomplish it.
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If advanced
regeneraionisan
important part of
aCrop Tree
Management
presaiolon, use
SdoatracLs

plois toinventory
exsingregen
eraiion. Folow
procedures
desaibedinthe

SILVAH! manual

(oraher

applicable guide for your region) to evaluate the adequacy 0
the established regeneration. Then determine the prescrip

thatt is appropriate for its stage of development.
Ifthere is no place where desradle regeneration is esiabl

select an area where it can be, and determine what is needed to

accompiishit. If the spedes you want to regenerate is an
intolerant with an adlequiate available seed source on the sit

you may not need advanced regeneration. Just make the
opening.

For some spedes (such as oaks and hickories), estabishing
regeneration is more of a process than an event. Therefore, i
may take several years to accomplish the task.

If the spedies you want to regenerate needs to be established
advanced regeneration on that site, you wil need to create t
conditions that favor its establishment. This may involve u
management activiies like treating midstory competitors
herbicides. At the appropriate time, you may also need to ope
the main crown canopy by deadening or felling some of the
trees in the dominant and codominant crown classes.

Frequently, Crop Tree Management prescriptions that relea
relatively large number of aop trees per acre admit sufic

light to encourage understory development that indudes
desirable speces. Whenthisis the case, you may ignore the
understory ifits development doesnt coincide with the:

maturity of the crop trees being managed in the main crown
canopy.

1/ SILVAH (SILViculture of Allegheny Hardwoods) was developed by the

f

fion

shed,

Northeastern Forest Experiment Station to facilitate the inventory, analysis, and

prescription writing for hardwood stands in the Northeast.



Anather opionisto
manage the under-
story by maintaining
suficertigtonte
developing crop
trees to keep them
Qrowing Vigorously.
This allows you to
manage the unit as
an even-aged stand
by removing the
oversiory (nessence
atoousheler-

wood).

Two-aged manage-

ment is another

option in some

eastemn hardwood

types. Atdifierent

points intime, wo-

aged stands have

immature crop trees in the understory, midstory, and
eventually the overstory canopy. The immature crop trees
need sufficient light and space to develop as they grow
through these various canopy levels. When the older age
dessdfoverstry

aoptreesreadhes

maturity and the

younger crop rees

are inthe main

crown canopy, the

oder age dass can

be harvested. New

reproductioninthe

understory occupies

the space made

avalable by the

removal of the

mature trees. This

oydesrepesied

always maintaining

two age dasses of

teesontheste. The

younger age dass s

aboutone-halfthe

age of the older

(6533

This Crop Tree Management
prescription released the maximum
number of available crop trees. It
permitted enough sunlight to reach
the forest floor to establish
regeneration in the understory. This
area can easily be managed as an
even-aged stand by removing the
overstory during the next 20 years.
It could also be managed as a two-
aged stand.

In this two-aged stand, the younger
tree in the center has now reached
the same height as the older age
class of trees that border it on both
sides.
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Cutting 0.4-acre openings results in
trees of different ages. Trees in thq
foreground of this photograph are
four years old. The middleground
trees are 14 years old, and the
background trees are more than 80
years old.

Showing landowners what
prescribed regeneration
treatments will look like is
probably the most effec-
tive way to help them
decide if they are willing
to manage crop trees for
future generations.
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Factors to consider in the location of regeneration areas ar

not imited 1 the present condition of the forest site. You

must also weigh the aesthetic effedts, bath posiive and
negative, of a regeneration treatment. For instance, you mi
ask yourself where an appropriately designed regeneration
treatment would be most beneficial to wildiife and the peopl
who enjoy obsenving the wildife.

Dealing with the sodial aspects of establishing and develop
desirable regeneration is probably one of the greatest
challenges facing managers of the private, norHndustrial
forest. Estabishing smal openings (04 o 1-ace) savia

To minimize the amount of treatment that must be carried
out, be opportunistic. Carefully evaluate where openings w
be made to take advantage of existing desirable reproductio
For example, if oak regeneration is desirable, look for port

of the property where itis alreadly established.

If landowners are not concemed about applying a
regeneration treatment on a siandHevel basss, thereis no

reason o be attiicaly constrained o treaimenis of 04t

acre in size. You may want to discuss with landowners the
benedits of regenerating the spedes that wil best accompl

their property goals. Showing landowners what prescribed
regeneration treatments look like is probably the most

effective way to help them decide if they are wiling to

manage crop trees for fuiLire generations.
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XIl. Conclusion

These are times of change and challenge. The nyapufr this
Country's forests are in private, non-industrial n@nship.
This means that the future forest resource needsuofnation
must largely be met by the people you advise.

As the demand for forest benefits grows and themilability
from public lands is constrained, supply will dedemore
and more on private, non-industrial forests. Mamgnt of
private ownerships must appeal to today's landosvrimr
offering options that can produce a wide range endiits.

Crop Tree Management is a system that can efféygtifegfill
multiple landowner goals. It is easy to explairdan
understand. Perhaps the greatest advantage ofsysiem,
however, is the opportunity it gives landowners aictually
participate in managing their own crop trees.

Remember— communication is the key. Helping gigy non-
industrial landowners reach a forest stewardshipl diy
providing sound management advice can be a redleciga.
However, if we are going to be effective at manggarop
trees both now and in the future, we must meet thallenge
by learning how to communicate well with our client

Management of private
ownerships must appeal
to today's landowners by
offering options that can
produce a wide range of
benefits.

Managing private, non-industrial
forests today presents new
challenges and great opportunities.
How well this vital segment of the
forest resource produces benefits for
society depends on our ability to
meet those challenges.
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| Can Wait

"l can wait," said the farmer,

When all the seeds were in the solil.
"I can wait until the harvest

To prosper from my toil."

He paused a bit to wipe his brow,
How fast had gone the morn.

“I'll work this plot all summer,
Then reap my crop of corn.”

And so the farmer tends the field,
And as he works he knows,

He will see the harvest

From all the seeds he sows.

"I can wait," said the steward,

When the treatment was all through.
"I can wait to see the new stand,

It was time here to renew.”

He thought about the work it took
To regenerate the stand.

He thought about the way it looked;
Some might not understand.

"It looks a little naked now,
But that won't last for long.
New growth will quickly fill the site,
With young trees growing strong."

Unlike the farmer with his crop,
The steward cannot say,

"I can wait to reap the harvest
From what I've done today."

The steward starts the trees to grow,
Tending season after season,

While others question why he does,
What could be his reason?

Not for himself he does it,

No reward he'll likely see,

But for those who follow after,
He will leave his legacy.

Brenda L. Wilkins



Original
Stand
(55 Years Old)

20 Crop Trees
Released
per Acre

32 Crop Trees
Released
per Acre

Immediately
After
Cutting

4 Years After
Cutting
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XIll. Appendices

The following appendices contain additional infotroa regarding Crop Tree Management
in Eastern Hardwoods. The data sheets includethenback pocket of the publication may be
reproduced. Please feel free to use this pubbicaéind its contents to help your clients
understand how the Crop Tree Management System swork

Crop Tree Management is easy to understand and easy
to explain, which facilitates communication of the
concept to others.
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APPENDIX A

Crop Tree Manggement
Inventory and Marking Procedures

by
Arlyn W. Perkey & H. Clay Smith

PHOTO 81

Communicating with the landowner is a critical paftCrop Tree Management. Just as you
inventory the forest, you must also inventory lamders' interests and feelings about their
woodlots.
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PHOTO 82

Look for clues that might reveal
stand history, such as remnants of
open-grown pasture trees,
indications of fences, or old stumps.

A-2

Crop Tree Management
Inventory and Marking Procedures
by
Arlyn W. Perkey and H. Clay Smith

These inventory and marking procedures are intendetelp
practitioners develop effective and efficient Cropee
Management application techniques. Based on patson
experience, these recommendations come from apiplican
demonstration areas on public land and prescription
administered on small, private woodlots.

The Crop Tree Management System involves careful
identification of landowner property goals, estabient of
stand-specific objectives, and development of cige
selection criteria.

Generally, objectives are accomplished by giving tittop
trees a crown-touching release. This means theeent
perimeter of each crop tree crown is freed from petimg
crowns. Neighboring trees are cut if their crowtnsich or
extend over the crown of the crop tree. It is assential to
cut trees that arglearly in the overtopped crown class
position because they are well beneath the crop trewns
and unable to compete.

To ensure a complete release, imagine the crop dreen
divided into four separate quadrants, or sides.allate each
side for competition from neighboring trees. A mrovee is
not fully released unless it is free from crown gatition on
all four sides.

It is permissible to have two crop trees adjoiniiig,which
case they each receive a crown-touching releasenbn three
sides. However, their combined crown perimeter trres
fully released. The intensity of cutting is adpgtby
changing the number of crop trees to be releaset the
number of sides of the crowns released.

We recommend the following steps:
1. Talk with the landowner to learn current and

potential future uses of the property. Assist yolient
in articulating property goals.



2. Do a walk-through evaluation of the woodlot,
making visual observations about species compasitio
by size and crown class. Assess the history oh esiand
and its progression in terms of ecological sucoessi
For example, is it an old field with pioneer spscie
growing on it? Has it been forested for many yeansl
had previous timber-cutting activity? Is it an evaged
stand or a two-aged stand?

3. Discuss the potential of each stand with the
landowner. Describe how the individual stands ten
managed to contribute to the overall property goals
Reach agreement with the landowner about what the
stand-specific objectives are. If trade-offs mbst made
among multiple objectives, determine which of them
will have the highest priority for accomplishment.

4. Draft crop tree selection criteria to meet thendt
specific objectives. The quality of crop treesiesrfrom
site to site and from stand to stand, so it isidift to
draft standards that have universal application.

A tree that would not qualify as a crop tree onacad
site in an excellent stand may be the best tredagla
on a poorer, previously mismanaged site. When
selecting crop trees, it will often be a matterpatking
the best available.

If financial return is a primary objective, precorroial
work should begin in stands with crop trees thateha
the best potential to provide the income desiredhim
anticipated time frame. Frequently, these oppaties
occur on the best growing sites.

Crop tree selection criteria should be establisfad
each stand to help you judge which trees are tls be
and to verbalize minimum crop tree standards. For
example, to increase income from timber crop trebs,
selection criteria should focus on the tree charastics
that indicate it is likely to grow rapidly and pnock
high-quality products.

When selecting timber crop trees, choose dominant/
codominant trees with no dead branches in the uppet
crown. Trees with large crowns relative to thebbhdare
much less likely to develop epicormic branches than
trees with small, sparse crowns.

This stand has a history of high-
grading and livestock grazing. The
red oak in the center is one of the
few crop trees available that will
meet both the landowner's wildlife
and timber objectives.
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Look for indicators (i.e. dormant buds) of the tsee
probability of degrading in quality because of epmoic
branches. Don't select trees with existing epicorm
branches (alive or dead) on the butt log. It isyvikely
these trees will have additional epicormic branghin
problems.

5. Take systematic points throughout each stand.
Analyze this information to obtain an estimate bét
number of trees per acre that meet the crop trésctsm
criteria. The species composition and size of tiees
may also be relevant to the stand's capability for
accomplishing objectives.

On Pages A9 and Al0 is a tally sheet with sample
inventory data recorded before implementation of a
Crop Tree Management prescription. Crop trees are
identified according to category (“T" for TimberW" for
Wildlife, "A" for Aesthetic, and/or "WQ" for Water
PHOTO 84 Quality) in the Crop Tree column.

When doing pretreatment inventories, competing stree
that will be cut to release crop trees can be ifledton
the tally sheet in th@ther Treecolumn with a symbol
like "C" for cut. Trees that are not competing hwitrop
trees can be identified with an "L" for leave. Jhdata

Th -fifth- fixed radius plot i : :
© one-in-acre Txed racius piot | can then be analyzed to provide a per-acre estimofte

best to use when communicating with

the landowner about the the number of crop trees to be released, the nurober
prescription. However, the variable trees to be cut, and the total number of treesitethe
radius plot is much faster to use for stand.
obtaining inventory information
efficiently. . . .
6. Conversations with the landowner may give you

an indication of how intensively your client is iwly to
cut the stand. This will help you judge the numbér
crop trees you can plan to release.

Using the stand-specific objectives, crop tree e
criteria, information from the stand inventory, agdur
preliminary assessment of the landowner’s tolerafure
degree of cutting, develop a Crop Tree Management
treatment proposal. Identify the species, sizes;land
physical characteristics of the trees you propase t
manage. These should be the trees identified ugmg
crop tree selection criteria.
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If possible, visit the woodlot with the landowner.
Using a one-fifth-acre circular plot (52.7-foot nas),
demonstrate what the treatment will look like.
Designate the proposed crop trees with flagging.ithwW
a different color of flagging, identify trees thatould
be cut to release them. This exercise helps the
landowner visualize how the area will appear after
treatment. Explain how doing the work will
accomplish the stand-specific objectives.

If the landowner indicates the proposed intensity o
cutting is too heavy or too light, adjust the amooh
cutting by decreasing or increasing the number ropc
trees to be released. While on the plot with the
landowner, thoroughly review the stand-specific
objectives for each stand, the crop tree selectioteria,
and the number of crop trees to be released. ihis
probably the best opportunity for the landowner to
obtain a clear perception of what the proposed
treatment is, what it will look like, and how doing
will accomplish the overall property goals.

7. Decide whether the trees to be cut constitute g
marketable volume of timber. In many instances thi
will be obvious without any additional detailed
analysis of the inventory data. In other casesnaty be
appropriate to not only further analyze existingtpl
data, but also to do additional cruising to deteaemif
the trees to be cut are marketable.

8. If the cut trees are to be sold, determine if you
should do "cut tree" marking as well as crop tree
marking. If so, be sure to use a different colbrpaint
to clearly differentiate the cut trees from the prrivees.
It is easier and less time consuming to mark cregst
only. However, cut tree marking may make
supervision of the cutting easier.

Cut tree marking is appropriate if the cutting créas
not been trained to do a crown-touching release on
selected crop trees. It may also be advisablee#st in
the stand are of high value. You need to be ceiiae
cut tree volume estimate includes only competirgpdr
In lower-value stands, crop tree marking may be
sufficient if cutting crews receive adequate tragriand
supervision.

PHOTO 85

Showing landowners an example of
how the stand will be marked helps
them see why cutting competing
trees helps the crop trees accelerate
their growth and subsequent
production of benefits.
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PHOTO 86

This tree feller is working in a stand
that has only the crop trees marked.
He knows how to apply a "crown-
touching” release.

A-6

If cut tree marking is done with leaves on, it iten
difficult to see all of the trees whose crowns #&waching
the crop tree. This is especially true if there arany
midstory trees obscuring visibility of overstoryowms.
Cut tree marking is easier and quicker to do duting
dormant season.

It is preferable to do crop tree marking during the
growing season. The crown vigor of potential croges
can be more adequately evaluated during this period

If, for efficiency or other reasons, it is necegsty do

both crop tree and cut tree marking during the same
season, it is usually more practical to do bothsjob
during the dormant season when leaves do not obscur
the crowns.

Use paint to identify the crop trees. If properarked,
they will remain visible during and after the cogi
operation. Flagging of crop trees is sufficient fo
purposes of staying organized during the marking
process, but flagging will frequently be destroyed
during cutting.

9. If the cut trees are not marketable, consider a
precommercial treatment. If the stand is on payaton-
industrial ownership, cost-share programs like the
Forestry Incentives Program (FIP), Agricultural
Conservation Program (ACP), and Stewardship
Incentive Program (SIP) may be available to helg p&
cost of doing the treatment. Compare the lando\wner
property goals and the stand characteristics whih t
available cost-share program objectives, and sdlest
best match-up.

10. If a precommercial treatment is to be performed,
evaluate the training and experience of the cuttngw.
Determine if it is appropriate to do cut tree magi

crop tree marking, or both.

With precommercial treatments, crop tree markindl wi
often be sufficient, and identifying crop trees hwit
flagging may be adequate. However, if flagginguied,
the treatment should be done soon after the cregstr
are identified. Because flagging can fall off a& b
removed, it is not a good idea to rely on it folydang-
term identification of crop trees.



11. Some landowners may be willing to release th
maximum number of crop trees that meet the selectio
criteria. Applying a complete crown-touching redeato
each will often result in fairly heavy cutting. wever,
when this is the case, the designation of cropstise
fairly simple.

When you begin to mark, look for the best crop ;tree

the one that best meets the crop tree selectidariarifor
one or more of the stand-specific objectives. Qe it
with flagging or paint.

Look for the next best crop tree and designatelitits
crown is touching the first one selected, you kngpou
can't have a third crop tree touching either ofsthdwo
crowns. Move through the stand designating as man
crop trees as you can that meet the crop treetselec
criteria. However, be careful not to allow occuwces of
more than two crop tree crowns that touch eachrothe
Each crop tree will have at least a three-sidedasd,
and some will have a four-sided release.

When evaluating trees for selection as crop trges,
will often be forced to make difficult choices.
Remember, crop trees are those that best meet the
selection criteria. When you have multiple objees,
not every crop tree can meet the criteria for dljeotives.

For example, some crop trees may qualify only asbér
crop trees. Others may qualify just as wildlifogrtrees.
However, there may be some trees in the stand that
qualify as both timber and wildlife crop trees.
Therefore, if both timber and wildlife objectivesea
important to your client, these trees will be highl
preferred for selection as crop trees. You musvestto
select the combination of crop trees that best nieet
objective or combination of objectives for the stan

For stands with multiple objectives, selecting the
optimum combination of crop trees to accomplishnthe
iS not an exact science. In mixed species stayumls,
may frequently be forced to place a priority on eafiyves
and make trade-offs when selecting individual crop
trees. An accurate assessment of what is mostrianio
to the landowner will make these crop tree selectio
decisions much easier.

e

Stands with a mixture of species
provide excellent opportunities for
accomplishing a combination of
objectives.

A-7



12. The easiest way to release a specified number of
crop trees per acre is to visualize the one-fithea

circular plot, and imagine how the proportional rhen

of trees would fit on it. For example, releasing &op

trees per acre means there would be four on a ifihe-f
acre plot.

If you picture yourself at the center of the plawo crop
trees would be within about 50 feet behind you &nd
would be within 50 feet in front of you. The exdota-
tion and spacing of these trees isn't critical. cdte the
four best trees on the imaginary one-fifth-acreiuad
plot, and as long as no more than two of their c®ware
touching, their spacing is not a major consideratio

The lighter the cutting (low number of crop trees
released), the more trees left in the residualdstaifrees
with crowns that do not touch crop trees, don't get
marked for cutting. You may choose to cut some of
them if for any reason they are undesirable. Hamey

PHOTO 88 many additional trees are marked, it will affece th
appearance of the stand with regard to how heatily
gets cut.

Using these procedures, the inventorying and markin
process is drastically different from marking to a

In lighter cuttings, there will be more: specified basal area. However, having done botp cr

residual trees left in the stand. The tree marking and basal area cutting for several

trees pictured here were not in direct demonstration areas, we have found crop tree mgrkin

competition with the crop trees, so ) ' X )

they did not get cut. easier to do. In addition, there is considerable
satisfaction that comes from knowing the crop trees
selected for management are the ones with the agteat
potential to meet the property goals important he t

landowner.



CROPTREE RELEASE TALLY SHEET

USDA Forest Service, NA-S&PF, Morgantown, WV
(January 1993)

LANDOWNER: DATE:
STAND HISTORY:
STAND NUMBER: TYPE: AGE:
ACRES: BAF: SITE:
LANDOWNER OBJECTIVES:
; Crop Tree Other Tree . Crop Tree Other Tree
>Pe-loBH| Ht frw >PeIDBH | Ht I?,w,
Awo|FTG| #Ac| CL |#Ac Awo|FTG| #Ac| CL |#/Ac
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I_ Crop Tree Other Tree

Spe-

DBH| Ht

Crop Tree Totals

: T,W,
cies AWO FTG| #/Ac| CL | #/Ac

Ave. No.

Category Total* # Plots | Trees/Ac.**

Timber (T)

Wildlife (W)

Aesthetic (A)

Water
Quality (WQ)

Total All Categorieq

Non-Crop Tree Totals

Cut Trees (C)

Leave Trees (L)

* |f a tree qualifies in more than one category
(example: T & W), count it only once in the
category where it makes the greatest
contribution to accomplishing the primary
landowner objective.

Total

** Average Number of Trees Per Acre—=——
# Plots

No. Trees/Acre by BAF and DBH

DBH 10 BAF | 20 BAF

3 203.7 407.4

4 114.6 229.2

5 73.3 146.6

6 50.9 101.9

7 37.4 74.8

8 28.6 57.2

9 22.6 45.2

10 18.3 36.7

11 15.1 30.3

12 12.7 25.5

13 10.8 21.6

14 9.4 18.7

15 8.1 16.2

16 7.2 14.3

Crop Tree Categories: #/Ac - Number of trees per acre represented 17 6.3 12.6
T- Timb(a_r by a tree of the measured DBH 18 57 11.3

W - Wildlife for the selected BAF. Obtain the

A - Aesthetic number of trees/ac from the 19 5.0 10.1

WQ - Water Quality chart at right, or calculate it 20 4.6 9.2

Other Tree Categories: using the following formula: 21 4.1 8.3
lf_‘ f:;vTef‘;?ee #/Ac = 43,560/[DBH(](3.14) 22 3.8 7.6

DBH - diameter breast high rf = 2.75 for 10 BAF ;i gg 22

rf = 1.9445 for 20 BAF - i -

Ht - Height
FTG - Free To Grow Rating (0-4)
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APPENDIX B

Applying Crop Tree Mangement
in
Specifc Eastem Forest Types

by
Arlyn W. Perkey

This yellow-poplar stand received a dormant seaSoop Tree
Management treatment. During the spring the redeasees
will start expanding their crowns and acceleratigigpwth.
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Applying Crop Tree Management
in
Specific Eastern Forest Types
by
Arlyn W. Perkey

ALLEGHENY HARDWOOD CROP TREE MANAGEMENT

Crop Tree Selection

1. Commercial thinning can often begin when the
stand is 40 to 60 years old. Black cherry andoyell
poplar are generally more responsive to release tha
white ash. Red and sugar maples, with good crowns
and few epicormic branches, also respond well to
release.

2. Timber crop trees should have clear, straighedol
that are free of forks. Yellow-poplar and blackealy

are especially susceptible to having forks thait sgben
in wind and ice storms.

3.  For timber production, avoid black cherry trees
with black knot, particularly if the defect appeays the
main bole. However, black knot that occurs in the
crown can be accepted if less than 50 percent ®f th

Residual black cherry trees are crown is affected (assume branch will eventuallgar

resistant to decay from cut V-shapedl off at the knot).
connected sprouts. This allows morg
choices when selecting crop trees 4.  Black cherry, white ash, and yellow-poplar mature

from a population that includes

before maple. If these three intolerants are ddsin the
stump sprouts.

next stand, crop trees must be maintained as a seed
source until it is time to establish regeneration.

5. Black cherry is very effective at compartment-
alizing wounds. Consequently, V-shaped stump dprou
connections are more acceptable with this spedias t
with many others.

6. To reduce the probability of gum spots caused by
bark beetles in black cherry, avoid operations leetw
January and June that result in black cherry starsh
standing, dead trees. Black cherry trees cut @deleed
between July and January are much less likely to
provide suitable habitat for bark beetles.

7. Black cherry is a good soft-mast producer, which
makes it a desirable wildlife crop tree.
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8. White ash and beech have a greater tendency to
form cavities than other associated species, isanga
their probability of being potential den trees. eBle is
also acceptable as a hard-mast producer.

Natural Regeneration

1. Assess the effects of deer on regeneration by
estimating the density of the deer population ahne t
quantity of food available within a three-fourthslen
radius of the potential regeneration site.

2. Establish a minimum of 20 six-foot radius
regeneration plots. Determine if at least 70 parag
them are adequately stocked with advanced
regeneration of desirable species.

3. Assess the degree of interference from undesirabl
plants. Any six-foot radius plot that contains aiat of
eight stems of beech or striped maple is considered
stocked with those competitors.

4. To determine interference by ferns and grasses gn
site limiting factors such as rockiness, expand 1thgen-
eration plots to a radius of 26.4' (0.05-acre). mibre than
30 percent of any plot is covered with fern or gras

serious competition can be expected under parhade. A high deer population can affect the

) ) ) species composition of regenerating
5.  Where desirable advanced regeneration is stands. When the number of deer is

adequate and interfering understory plants are not out of balance with the available
extremely dense, remove the overstory. habitat, regeneration may be
eliminated.

Where advanced reproduction is inadequate and
understory competition is severe, apply appropriate
herbicides to the undesirable plants. (As a génera
guide, if there is less than 15 square feet of tsidey
basal area, ignore it. If there is greater thansdbare
feet of undesirable understory, consider a herkicid
treatment.)

Where advanced reproduction is inadequate and
interfering plants are sparse, apply a two-cut
shelterwood.

6. If tolerant species such as sugar maple, beeaui, a
hemlock are desired in the new stand, retain 3@Qo
good-quality stems per acre (3 to 10 inches dbhh wi
vigorous crowns and few epicormic branches.
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NORTHERN HARDWOOD CROP TREE MANAGEMENT

Crop Tree Selection

1. Timber crop trees should have the potential of
producing a Grade 1 or 2 log from the butt sectdrthe
stem. For yellow birch, sugar maple, and white asles
with this grade potential and two logs per treaaficial
maturity will often be reached at about 20 inchéxd.d
When sawlog height is one log, financial maturity
frequently occurs at 18 inches dbh.

For paper birch, financial maturity may be reactadl16
inches, regardless of log height. Beech and reglana
are often limited to medium grade potential and
financial maturity of 14 to 16 inches. With allespes,
financial maturity may be extended, to a limitedgue,

When available, beech nuts are by maintaining rapid crop tree growth.

consumed by many wildlife species.

Because beech trees are more likely fo 2. If wildlife habitat management is an objective,
be hollow than many other species, di . ¢ lecti b . to i dut
they frequently become den sites for |verS|fy crop_ ree seiec !on Yy Sspecies 10 Impl’ vaire
wildlife species that use tree cavities| mast production and to increase the probability of

having den trees in the stand. Red oak and beexh a
valuable hard-mast producers. White ash, beect, an
basswood have good potential to be den trees becaus
they have a greater tendency to form cavities themy
other species.

3. Birches are more prone than most species to grow
over stumps and rocks. Depending on landowner
preferences, these trees may be desirable as @esthe
crop trees because of their uniqueness. Howebesy t
are poor choices for timber crop trees becausehei t
instability.

4.  Paper birch frequently occurs as an associated
species with this type. Many landowners with aetth
objectives prefer paper birch because of the
attractiveness of its bark and the beauty of itsade.

Birches that have grown around old,

decaying stumps may be unique arld, 5. Northern hardwoods produce very attractive fall
therefore, aesthetically pleasing to colors. If the landowner has aesthetic objectivelated
landowners. to autumn foliage, there is great potential to picE

benefits. Red and sugar maples may be especially
desirable aesthetic crop trees.
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Natural Regeneration

1. The species composition of the regeneration is
influenced by the site characteristics of the stand the
existing overstory composition. On many sites, oan
most effectively influence the composition of thexnh
stand by manipulating the percentage of crown clkosu
in the overstory.

2. To favor tolerant regeneration (sugar maple and
beech), retain an overstory with 80 percent crowmec.
To favor intermediates (primarily yellow birch), tagn
an overstory with 30 to 50 percent crown cover;hpps
somewhat higher on wet sites.

3. To be considered well-established, spruce shoul
be at least a foot tall; birch at least two fed; t@nd
beech, sugar maple, and hemlock should be thref®uio
feet tall.

|

Harvesting trees resulted in this
crown canopy admitting enough
light to favor the establishment of
seedlings and sprouts.
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OAK CROP TREE MANAGEMENT

Crop Tree Selection

1. Diversify crop tree selection by species to pdevi
more stable mast crops and to reduce the likelihobd

suffering total crop failure because of a destugctagent
such as gypsy moths.

2.  White oak is often one of the most valuable oak
species, but it is also one of the slowest growirgis
very susceptible to epicormic branching and, in ynan
areas, it has been quite vulnerable to mortaliteraf
gypsy moth defoliation. White oak is a desirabpe@es
for selection as a wildlife crop tree because iteras are
preferred by many wildlife species.

3.  Northern red oak is one of the most valuable oak
timber crop trees, and it is fast-growing. It isryw
desirable as a mast producer for wildlife becaukétso
relatively abundant production.

4. Regardless of the species, favor crop trees with
vigorous crowns in dominant and codominant posgion
Favor trees showing bark characteristics that eugic
rapid growth and straight grain. Avoid trees with
epicormic branches.

This oak stand received a pre- 5
commercial Crop Tree Management :
treatment through the Forestry

Many oak trees originate from seedling sprouts or
stump sprouts. Stump sprouts can produce good-

Incentives Program. Cost-share quality timber if the stem originates from a lowursip.
programs can be used to help private, Companion sprouts with a U-shaped connection may be
non-industrial landowners cut at different times, but V-shaped sprout conioest

accomplish needed management

ork should usually be treated as a unit (cut both athes.

The rigidity with which this guideline should be @d
varies by species and length of the cutting cyolebé
used in the stand.

6. Where the species composition is less than 50
percent oak, the stand’s susceptibility to defaiatby
gypsy moth is reduced. Generally, oaks with vigsro
crowns are more likely to survive defoliation. Ga&n
mesic sites have a greater vulnerability to mdstaii
defoliated.
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7. Black and scarlet oak are more likely to develop
cavities than white oak and hickory. However, tasi
in longer-lived species (like white oak and hicKory
provide available shelter for wildlife for a longg@eriod.

Natural Regeneration

1. Oak natural regeneration is relatively easy to
establish on areas that have an adequate seedesourc
available and a red oak site index less than 7@tteB
sites are more challenging to regenerate because of
competition from other species. Well developed,
advanced regeneration is a key to successful éstabl
ment of oak stands. Most oak natural regeneraon
established when there is a bumper crop of acdmas t
provides enough food for insects and wildlife wigbme
left over to germinate.

2.  Management activities that establish regeneration
and encourage its development should be initiateédta?
30 years prior to final harvest.

3. Maintaining a closed overstory canopy while
herbiciding midstory and understory competitors is
often necessary to provide a microclimate suitdble
regeneration establishment and development. When
seedlings are three to four feet tall, provide tddal .

. . . X . Having adequate advanced oak
moisture, light, nutrients, and growing space byemipg reproduction established is a key to
the main crown canopy with a partial cut. successfully regenerating stands that
will include an oak component.

4. Evaluate the adequacy of established oak regengr-

ation using the procedures described in the SILVAH
manual referenced on Page 50. When regeneration
meets these guidelines, remove the overstory.

Artificial Regeneration

1. Oak seedlings may be planted in old fields or on
previously forested sites. However, they usuabyuire
post-planting release from competing vegetation dor
least three years. Tree shelters can be usedotadpr
protection from animal damage and to acceleratdy ear
seedling shoot growth.

2. Oaks may be regenerated by direct seeding of
viable acorns. Use of tree shelters can greatyae the
number of acorns needed to obtain an oak compoiment
a new stand.
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PAPER BIRCH CROP TREE MANAGEMENT

Crop Tree Selection

1. In seedling-sapling stands that are overtopped or
nearly overtopped with pin cherry, aspen, or redplma
sprouts, reduce the competition by cutting. Where
appropriate, apply herbicide to cut stumps. Inlisgp
stands, the dominance of the paper birch compoment
the stand can be evaluated using milacre plots-f(&{7
radius). At least 20 plots should be measuredtamds
of 10 acres or less and at least one plot per iactarger
areas. In sapling stands, if more than 20 peroérihe
milacre plots contain aspen or red maple stump Wwpro
release will be required to maintain dominance apegy
birch in the stand.

2. In sapling stands, select crop trees with diamsete
at least equal to the mean stand diameter. Thgerahe
diameter in relation to the mean, the better thanchs
of continued superior growth. Any selected papechb
stump sprouts should be thinned to one or two ef th
best stems.

3. In pole stands and larger, select dominant or

codominant full-crowned trees. Timber crop trees

should be straight, free of forks, and free of ssoee

In New England, paper birch is not branches for a minimum of 17 feet. There shouldnbe

only an aesthetically attractive tree, wounds or injuries that can cause degrade in the

but it has traditionally been valuable . .

as a timber crop tree. merchantable stem. Avoid unstable trees growing on
stumps or rocks.

4. If the long-term objective for the stand is to
regenerate it to paper birch, try to select a high
proportion of paper birch crop trees (at least twd of
three). If the objective is to eventually convére stand
to more tolerant species, reduce accordingly the raf
paper birch to other species.

5. For many people, the bright, white bark and
attractive foliage of paper birch make it a prefdrr
choice as an aesthetic crop tree.
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Natural Regeneration

1. If intensive management for paper birch is
anticipated, give preference to areas with a sigex of
60 or greater for this species.

2. The establishment and development of paper bifch
regeneration requires full sunlight. The landowmeunst
be willing to accept openings of at least an aoresize
and preferably larger.

3. Stands should normally be regenerated when they
are 60 to 80 years old, depending on site, stand
condition, market, and landowner property goals.

4. Wind can carry light-winged seeds great distances
but the greatest amounts fall within 200 feet cé th
parent trees. Sexual maturity and seed bearingn betg
about 15 years of age. Paper birch produces se®eé s
nearly every year, a good crop every other yead an
bumper crop one year in 10. Seeds normally gemaing
in the spring following dispersal, but some may be
stored in the forest floor for at least a year.

5. If it is determined that seed trees are needesalel
three to five healthy, desirable, full-crowned seger
acre. The seed trees can be removed after tworseas

with minimum damage to the regeneration. Clearcuts and/or seed tree cuts are
needed to regenerate attractive,

. ) ) valuable stands of paper birch in

6.  Skidder logging during the snowfree season, WheWew England. Public and

the soil is not frozen, provides adequate scatibcafor landowner opposition to these
germination and establishment of paper birch sagdli | treatments may be the greatest
obstacle inhibiting the perpetuation
of this valuable forest type.
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WHITE PINE CROP TREE MANAGEMENT
(for growing high-value sawtimber)

Crop Tree Selection

1. Choose trees with straight boles and well-
developed crowns that are capable of quickly ocoupy
additional growing space. Usually, trees less tban
years old with one-third or more of their total digi in
live crown will respond favorably to release.

2.  Minimize the portion of the tree containing
persistent dead branches. Manage the surrounding
stocking to control the size of live branches or tiop
tree. Try to keep just enough light on the lowertipn
of the live crown to keep the branches alive, bot n
enough light to stimulate rapid branch growth.

3. If growing clear lumber is an objective, try toupe
crop trees that are 4 to 10 inches dbh and havdl sma
branches (less than 1.5 inches in diameter). Hewev
don't make the mistake of selecting trees that hamall
branches, but also have small crowns. You muscsel
crop trees that have vigorous crowns that will oesp

to release.

4.  Natural pruning of white pine is often better in
mixed stands of conifers and hardwoods than itnis i
Managing the size of live branches solid white pine stands. White pines grown in

and minimizing the number of association with hardwoods are often of good form.
persistent dead branches on the bole
is an important part of Crop Tree
Management in white pine.
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Natural Regeneration

1. Choose the right site. Stands with a hardwooe 9
index of 60 or higher can be difficult to regenerab
pine.

2. After age 50, begin discriminating against

overstory hardwoods when selecting crop trees.
However, when choosing between hardwood crop trees,
remember:

a.) retaining mast-producing hardwoods, such as
red oak, may encourage establishment of white
pine seedlings because of the associated digging
activities of small mammals;

b.) established white pine seedlings do not
compete as well beneath red maple and oak as they
do under light-foliaged species such as birch,
aspen, and pitch pine;

c.) because of the later “leafing out” of oaks Ire t
spring, white pine seedlings compete more
effectively under oak than under maple; and

d.) if white pine weevil is a problem, keeping sone

overhead cover reduces the likelihood of severe | Sitedisturbance and a good seed crop
dam age by that pest resulted in the establishment of these

white pine seedlings.

3. Start hardwood control measures early. Optimum
white pine seed-bearing age begins when trees @re 5
years old; therefore, hardwood understory contrah c
begin at that time.

4. In thinnings after age 50, strive for some site
disturbance to encourage the establishment of wpirbe
in the understory.

5. Coordinating site disturbances with good seed
crops, which occur every three to five years, imps
the chances of successfully establishing regerarati
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Artificial Reforestation

1. In areas where white pine weevil is a problem,
spacing should not be wider than 6-feet-by-6-feethelp
prevent the development of broad crowns and crooked
boles. If this pest is not a problem, wider spgsirfsuch
as 10-feet-by-10-feet, or even 12-feet-by-12-femt)
appropriate.

2. If there is significant hardwood competition, it
must be treated to give slow-growing, young seeglin
an opportunity to develop.

3. If the planting is in a cutover area, there igeptal
for damage from the pales weevil. The best way to
avoid this possibility is to delay planting for twar three
years to allow the weevil population time to sulesid

4. In areas where the deer population is high in
relation to the amount of available food, browsiofy
nutrient-rich white pine seedlings from the nursenay
be a serious problem. Placing netting on the segll
can protect the terminal buds. It may be necestary
raise the netting once each year to maintain ptiotecof
the terminal bud.

Netting on this recently planted
white pine nursery stock will help
protect it from damage caused by
deer browsing.
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HEMLOCK CROP TREE MANAGEMENT

Crop Tree Selection

1. Suppressed, understory hemlock trees are viable
crop tree candidates. The older they are when setea
the greater they seem to respond. Suppressed himes
fewer problems with butt rot and shake, and their
smaller limbs prune earlier.

2. Maintain dense stands by releasing relatively few
crop trees. This minimizes root damage caused by
logging. It also limits exposure to full sunlighnd the
associated high evaporation of soil moisture.

3.  For timber crop trees, avoid selecting trees with
many large, broken, or dead limbs; seams; or ieguin
the butt section. Rot, decay, and shake are often
associated with these indicators.

4.  Timber crop trees should usually be considered
mature when they are 16 to 18 inches dbh.

5. Hemlock is a valuable source of cover for many
wildlife species.

Patches of hemlock in a hardwood
Natural Regeneration stand can provide variety that is
aesthetically attractive and valuable
as habitat for wildlife.

1. A two- or three-cut shelterwood is the best métho
of regenerating hemlock. It compensates for slow
seedling development for the first two years byucdg
moisture stress and preventing hardwood establishme

2.  Remove trees mostly from the codominant and
lower crown classes.

3. Avoid creating openings larger than one-half the
height of the main canopy trees.

4.  For the preparatory cut, use the stocking chat's
level (NA-FR-30, Managing Eastern Hemlock, A
Preliminary Guidg as the residual stocking. For the
seed cut, leave 110 square feet of basal areahigha
density overstory that has 70 to 80 percent croewerc
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Overstory shade helps protect hem-
lock seedlings from moisture stress.
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5.  Use summer logging to accomplish site
scarification. This process will mix the organgyér
with mineral soil. Until the seedlings become gmbt
into the mineral soil, they are highly vulnerable t
moisture stress.

6. Kill or remove advanced hardwood regeneration.

7. When reproduction is well-established (three to
five feet tall), remove the overstory trees. Winte
logging is preferred to provide protection for the
advanced regeneration.



APPENDIX C

Creding Snags br Wildlif e

by
Arlyn W. Perkey

This stand received a Crop Tree Management pretanip
that included wildlife considerations. Snhags wereated
to provide suitable habitat for such species asdpeakers.
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This tree was girdled several years
ago to release adjoining trees. The
life within it now is a family of
pileated woodpeckers.
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Creding Snags br Wildlif e

Arlyn W. Perkey

When doing Crop Tree Management for landowners waith
wildlife objective, give some thought to developisgme
standing, dead, woody habitat. Because standiegd drees
(commonly referred to as “snags”) provide excelléatbitat
for insects, they serve as an important food sodiocethose
wildlife species that feed on insects. They magodbe a
source of shelter, although it is important to rerber that
cavities in snags are usually not an adequate isutiestor
cavities in live trees. Some wildlife species wswities in
dead trees; others use cavities in live trees.

Girdling is perhaps the best way to create goodysrfar
wildlife. However, this can be a tricky processor years,
foresters have been frustrated trying to kill trdss girdling.
Tree death by girdling often takes longer than vke ko wait,
and if done improperly, it may not happen at allve found
double-chainsaw girdling (two complete bands cutlwe
through the bark and one inch into the wood) tofdidy
effective. Caution: Cutting more than one inch deep may
result in the tree blowing down during wind storms.

When applying a crown-touching release to seleatsip
trees, there are four primary considerations inidieg which
competing trees to girdle and which ones to fell:

1. Size of Tree - Generally, large trees are moreralels
than small ones for use as standing, dead, woodtbytaba
They usually stand longer and can support largetitiea
necessary for some species. Depending on theifeildpecies
being managed, tall snags may or may not be désirab

2. Resistance to Death by Girdling - Some trees didyfa
quickly after girdling, while others may literalljve for years.
This resistance to death by girdling varies by sgsecby
individual tree, and, at least for some species,sbgson when
the girdling is done. The ring-porous and semg+porous
species transport water from the roots to the cramvrihe
outer ring(s), just inside the cambium. It makesse that
these trees could be killed easily by girdling wahchainsaw.
My application of this theory has given me mixedulés
regarding how quickly the ring-porous and semi-fp@yous
species have died.




The following description of my experience with @jing is
not based on any scientific experiment; it is basedmy
observations.

| have girdled elm, ash, and black cherry in soettern
Pennsylvania. Double-chainsaw girdling elm and tevhash
usually results in a quick kill (within two month#) the
girdling is done during the growing season (espbcitom
mid-July to mid-September). Generally, trees @ddlduring
the dormant season not only leaf out in the sprimg,
continue to live for some time (often about two wimy
seasons). Results with black cherry are more dari&ome
trees girdled during the growing season die quickithers
don’t.

| have very limited experience girdling oak. Thedroaks I've
girdled during the growing season died quickly. isTrs
consistent with published information which indiestthat
red oak transports water in the outer growth rimjyo White
oak and black oak did not die as quickly.

It may take several years for a diffuse-porous ti@esuccumb
to the effects of girdling. Unlike ring-porous asgémi-ring-
porous trees, the diffuse-porous species transyater
through a greater number of growth rings. Therfa quick
kill would require such a deep cut into the treatthn most
cases, it is not feasible. Girdling deep enouglsdueer many
growth rings usually results in an unstable treat twill not
stand long. Therefore, diffuse-porous species lshou
generally be considered as snhag recruits only whes
acceptable to have trees that die over a periogeafs.

A girdled, diffuse-porous tree usually doesn't dietil the
roots expire from the interruption of the food slyppwhich is
normally transported from the crown to the root$his star-
vation of the roots may take a long time, especidllthe tree
is in good condition prior to girdling. Ring-por®wand semi-
ring-porous trees may die quickly if girdled durinlge grow-
ing season because the water supply to the crowsevered.
Following is a list of Eastern trees categorized goyosity:

The elms in the center of this
photograph were double-chainsaw
girdled in August. They died within
two weeks, and by the following
spring, they were no longer
competing with adjacent crop trees.
Instead, they became a source of
standing, dead, woody habitat.
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Ring-Porous Diffuse-Porous
Black Cherry* Elm Maples Holly
Black Walnut* Ash Beech Hophornbeam
Butternut* Oak Yellow-Poplar Hornbeam
Black Locust Hickory Birch Sourwood
Honeylocust Catalpa Blackgum Dogwood
Sassafras Chestnut Sycamore Sweetgum
Hackberry Coffeetree Basswood Cucumber
Red Mulberry Persimmon* Cottonwood Aspen
Osage-Orange Buckeye Pines
Spruces & Firs Hemlock

* These species are semi-ring-porous. Bitternut Higk is also semi-ring-porous, but the other hicked
are ring-porous.

A means of stretching out the availability of snagter a treatment is to girdle some trees in
the ring-porous category between mid-July and nagt&mber, hoping for a quick kill. At
the same time, girdle some trees in the diffuseg®rcategory, since they are likely to take
guite some time to die. Similarly, another deaghagling tactic for the ring- and semi-ring-
porous species is to girdle during the dormant eeasther than the growing season.

3. Snag Durability - Some trees are more resistantidoay; consequently, they will provide
standing, dead, woody habitat for a longer periddime. The following list categorizes trees
according to their decay resistance:

RESISTANCE TO DECAY

EXTREMELY MODERATELY

RESISTANT RESISTANT RESISTANT NON-RESISTANT

Black Locust E. Redcedar Honeylocust Willows Ash

Red Mulberry Junipers E. White Pine Aspen Birch
Chestnut Cottonwood Beech
Osage-Orange Basswood Maple
Catalpa Buckeye Hickory
Sassafras Butternut N. Red Oak
Black Cherry Cucumbertree  Black Oak
Black Walnut Yellow-Poplar Hemlock
White Oak Sweetgum Spruce & Fir
Chestnut Oak Elm Other Pines

Hackberry

If it is desirable to have snags in various stagkeslecay over a period of time, it may be ad-
vantageous to select potential snags from more tran category. Trees killed in the non-
resistant category will provide punky wood relatiwvesoon, and about the time they are
falling down, trees in the resistant category wiist be getting punky.

Another factor affecting snag durability is the gy of lean of the tree. Trees that lean
significantly are less likely to stand for a longripd of time.
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4. Potential Forest Pest Influences - Creating snagbenefit
wildlife may have some health implications for theop trees
remaining in the stand. For example, black chesryesistant
to decay, which makes it a desirable choice forlatively
long-term snag. However, girdling black cherryesemay
provide conditions for a build-up of bark beetle§hese pests
cause gum spots, a serious degrade in black cherry.

There may be a necessary trade-off between prayidin
standing, dead, woody habitat for wildlife and sofoss of
timber value in residual crop trees caused by gpotss This
value loss may be mitigated by killing the selectegks
between July and January. This way, the dyingstrée not
create favorable habitat for bark beetles. Howeiters
particularly difficult to time the deadening of blacherry so
that death will reliably occur between July and ulay.

Making Snag Selection Decisions

Following are steps that can help in making goodicds for
selection of trees to convert to snags:

1. Interview the landowner to be sure that your
client's stand-specific wildlife management objeet can
be accomplished by creating snags. For examplé¢hds
landowner interested in providing habitat for ptleg
woodpeckers?

2. Inventory the stand. Determine the species
composition, size (dbh and height), and numberreégs
per acre that need to be cut or deadened to relbase
crop trees.

3. Analyze the size and species of potential snags
and evaluate how selection of a combination of igsec
and/or season of treatment could be used to spoead
the availability of standing, dead, woody habitaKeep in
mind, if there are many snags remaining in the dstan
the time of the next management activity, they dopbse
a hazard to the people doing that work.

4. Consult with a wildlife biologist to determineeth
size class and number of snags needed to accomplish
species-specific wildlife management objectives.
Compare these needs with the inventory to see hmy t
match up.

This black cherry was girdled to
release the sugar maple crop tree.
Snag selection decisions may affect
future insect populations, which can
be detrimental to other trees.
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Snags not only provide habitat for
some species of wildlife, but when
seen in the right light, they may also
be aesthetically attractive.
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5. Evaluate the potential negative effects of crepti
shags in any particular species. For example, gvilation
of snags of any species cause forest health preledr,
will delayed death of competing trees cause unass lof
growth or health risk for the crop trees? Consulta
with an entomologist or a pathologist may be needed

6. Select the species and size mix of snhags that wil
best meet the wildlife management objective for thand
without jeopardizing the other stand-specific obijess.
Select individual trees that lend themselves well t
girdling. For instance, choose trees without seams
other indications of ingrown bark that could pretven
complete girdle of the tree.

Girdling trees can be a good way to create standiegd,
woody habitat needed to accomplish stand-specifilciife
management objectives. Using the preceding inftiona
you can make informed choices regarding which trees
girdle and when to girdle them. This can enhanoar yability
to maximize benefits produced by minimizing the ftioh
between stand-specific objectives.



APPENDIX D

Flood Tolerance of Specit Tree Species

by
Karen J. Sykes

Natural resource managers who select crop treearian zones need to be familiar
with tree tolerances to flooding.
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Flood Tolerance of Specit Tree Species

by
Karen J. Sykes

The following tables aregyeneral descriptions of the flooding adaptability of treed shrub
species commonly found in the riparian zones of @entral, Eastern, Northern, and Southern
Deciduous Forest Regions. They have been dividéa five categories: most water tolerant,
highly water tolerant, moderately water tolerant,eakly water tolerant, and least water
tolerant.

Included with the tolerance lists are categoriedicating the capability of individual tree
species to produce timber, wildlife, aesthetic, amaker-quality benefits. These categories are
subjective and may change as more information becomes alailabVhere not enough
information was found for some species, no benedipability was assigned.
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Most water tolerant trees are capable of living from seedling to mgtuin soils that
are waterlogged almost continuously year after yeacept for short durations
during droughts. These species exhibit good adeun$ or secondary root growth
during this period.

Highly water tolerant trees are capable of living from seedling to m&ui soils

that are waterlogged for 50 to 75 percent of tharyeSome new root development can
be expected during this period. Waterlogging uguatcurs during the winter,
spring, and one to three months of summer.

Moderately water tolerant trees are capable of living from seedling to mgtun
soils waterlogged about 50 percent of the time rdurihe growing season. The root
systems of these species produce few roots or ammaht during the waterlogged
period. This period usually occurs in portions tbé winter, spring, and summer.

Weakly water tolerant trees are capable of living from seedling to nigtuin soils
that are temporarily waterlogged for durations ok oo four weeks.

Least water tolerant trees are capable of living from seedling to matuin soils that
are occasionally waterlogged for durations of a feays only.



TABLE 1

MOST WATER TOLERANT SPECIES

Benefit Capability
Species Scientific Name
ash, Carolina Fraxinus caroliniana
pumpkin F. profunda
aspen, bigtooth Populus grandidentata * *
baldcypress Taxodium distichum * * *
black spruce Picea mariana * * *
buttonbush Cephalanthis occidentalis *
dogwood, red-osier  Cornus stolonifera * *
silky C. amomum * *

planertree/water elm Planera aquatica
pondcypress Taxodium distichum v. nutans
swamp-privet Forestiera acuminata *
tupelo, swamp Nyssa sylvatica v. bilfora * * *

water N. aquatica * * *
willow, bankers Salix cottettii *

black S. nigra * * *

Carolina S. caroliniana *

purple-osier S. purpurea *

sandbar S. interior *

peachleaf S. amygdaloides *

TABLE 2

HIGHLY WATER TOLERANT SPECIES

Benefit Capability
Species Scientific Name Water
Timber | Wildlife | Aesthetics Quality
ash, green Fraxinus americana * * *
American basswood Tilia americana * * *
balsam fir Abies balsamea * * *
hickory, water Carya aquatica * *
oak, bur Quercus macrocarpa * * *
Nuttall Q. nuttallii * *
overcup Q. lyrata * * *
swamp white Q. bicolor * * *
water Q. nigra * * *
willow Q. phellos * * *
persimmon Diospyros virginiana * *
waterlocust Gleditsia aquatica *
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TABLE 3

MODERATELY WATER TOLERANT SPECIES

Benefit Capability
Species Scientific Name Water
Timber | Wildlife| Aesthetics Quiality
alder Alnus sp. (West) (East)
ash, pumpkin Fraxinus profunda *
white F. americana * *
aspen, quaking Populus tremuloides * * *
Atlantic white-cedar Chamaecyparis thyoides *
birch, river Butula nigra * *
yellow B. alleghaniensis *
boxelder Acer negundo *
catalpa Catalpa bignonioides * *
Eastern cottonwood Populus deltoides * * *
elm, American® Ulmus americana * * *
cedar U. crassifolia *
hackberry Celtis occidentalis * * *
hawthorn Crataegus sp. *
hickory, bitternut Carya cordiformis * *
holly, deciduous llex decidua * *
honeylocust Gleditsia triacanthos * * *
loblolly-bay Gordonia lasianthus *
maple, red Acer rubrum * * * *
sugar A. saccharum * * *
%
| "
#
pine, pond Pinus serotina *
loblolly P. taeda * *
red P. rubens *
shortleaf P. echinata *
slash P. elliottii *
white P. strobus * * *
redbay Persea borbonia * *
spruce, red Picea pungens * * *
white P. glauca * * *
sweetbay Magnolia virginiana *
sweetgum Liguidambar styraciflua * *
sycamore Platanus occidentalis * *
$& # ' #

%&"
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Benefit Capability

Species Scientific Name Water
Timber | Wildlife | Aesthetics Quiality
birch, gray Betula populifolia *
paper B. papyrifera * *
black locust Robinia pseudoacacia * *
black walnut Juglans nigra * *
blackgum Nyssa sylvatica * * *
buckeye, yellow Aesculus octandra *
butternut Juglans cinerea * * *
elm, winged U. alata * *
hazelnut Corylus americana *
hickory, mockernut Carya tomentosa * *
pignut C. glabra * *
sand C. pallida * *
shagbark C. ovata * *
shellbark C. laciniosa * *
swamp C. lieodermis * *
holly, American llex opaca * *
American hornbeam Carpinus caroliniana *
oak, black Quercus velutina * * *
blackjack Q. marilandica * * *
chinkapin Q. muehlenbergii * * *
cherrybark Q. falcata var. pagodaefolia * * *
chestnut Q. prinus * * *
laurel Q. laurifolia * * *
live Q. virginiana * * *
northern red Q. rubra * * *
post Q. stellata * * *
shingle Q. imbricaria * * *
Shumard Q. shumardi * * * *
swamp chestnut Q. michanxii * * *
mulberry , red Morus rubra * *
pawpaw Asimina triloba * * *
pecan Carya illinoensis * * *
pine, Virginia P. virginiana * * *
spruce P. glabra *
redbud Cercis canadensis *
sourwood Oxydendrum arboreum *
Southern magnolia Magnolia grandiflora *
sugarberry Celtis laevigata * *
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TABLE 5

LEAST WATER TOLERANT SPECIES

Species

Scientific Name

Benefit Capability

Timber

Wildlife | Aesthetics

Water
Quiality

American beech
black cherry
flowering dogwood
Eastern redcedar
elm, slippery
hophornbeam
oak, white
pawpaw
sassafras
yellow-poplar

Fagus grandifolia
Prunus serotina
Cornus florida
Juniperus virginiana
Ulmus rubra

Ostrya virginiana

Q. alba

Asimina triloba
Sassafras albidum
Liriodendron tulipifera
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APPENDIX E

Timber Crop Tiree Irvestment Analysis

by
Arlyn W. Perkey

During the past decade, this released red oak tree
has grown 4.2" in diameter, earning a rate of retwf
25 percent and an income of $44.
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Timber Crop Tiree Investment Analysis

by
Arlyn W. Perkey

Investing in timber crop trees can be financialgwarding if prospective
investors understand the business. The followinglyasis of rates of return and
crop tree income shows some favorable measuregirfdoer crop tree
investments. However, there are also some fadtwas hinder investment in
timber crop trees on the private, non-industrialesh. An awareness of the
following investment deterrents can help you previsound investment advice
to clients.

1. Age of landowners

The period of investment is long relative to hunde span. Many people

are often at least 40 years old before they beclaméowners. An 11" dbh

tree that grows three inches per decade will reqtimee decades to reach
20" dbh. Many landowners would be rather maturembelves before they
could receive the financial benefit from such eaetre

2. Period of investment

Some of the periods of investment are too long émiian 30 years) to be
attractive if the compound interest formula is usedthe means of
measurement.

3. Few high-value crop trees in stands

Most stands don't have a large number of potentiaigh-value crop trees
per acre. For example, at the Coopers Rock Cr@e Demonstration Area
in Morgantown, WV, the treatment areas that reakiae crown-touching
release had fewer than five red oak timber cropstrper acre.

4. High-value stands are often only a small portion otthe property

Most properties that are available for purchase'tdbave a large portion of
the land covered with a high-value timber componetit often isn't feasible
to acquire just the desirable portions of the priype The seller usually
wants to sell the whole parcel. If it is subdivdddhe cost of subdivision
increases the cost of the investment.



5. Market value of immature timber not reflected in curent value of property

The current market value for land and timber oftlves not reflect the
potential future value of high-quality crop treedf the land is sold prior to
maturity of the crop trees, it is difficult to hawe fair price for the immature
timber reflected in the market price of the landd amber. The non-
liquidity of the investment is a disincentive forany people. However, this
may be a good opportunity for investors who areaimposition to wait until
the trees mature.

6. Investments are risky

High-value timber crop tree investments are riskigxamples of risk include
changes in the market and catastrophic loss cabgenhsects (gypsy moth)
or weather events.

7. Awareness of investment opportunities and how to &ieve them

Many landowners and potential landowners are unawdrthe favorable
investment opportunities that do exist for timbeopc trees. People who own
potentially valuable timber crop trees are oftert aware of the management
activities that can be used to help those cropstreach their full financial
potential.

This small sawtimber red oak with a 40 percent
crown ratio is an example of a timber crop treettha
is an excellent investment opportunity.



Crop tree income and rate of return can be usetnfmove landowners' awareness of timber
crop tree investment opportunities. Below is dirlgs of the incomes and rates of return for 15
timber crop trees in West Virginia. The diameteovgh information is based on 10 years of

measured growth between 1982 and 1992.

Values are based on a stumpage rate of $75/MBFRrées 11.0 - 13.9" dbh, $150/MBF for trees
14.0 - 16.9" dbh, $225/MBF for trees 17.0 - 19.8hdand $275/MBF for trees 20"+ dbh. The
free-to-grow rating is determined by evaluating h&hee the crop tree crown is from
competing neighboring trees. Possible ratingsOaré, 2, 3, or 4. A rating of "0" means there is
no growing space available to the crop tree fomeorexpansion. Conversely, a rating of "4"
means that the crown of the crop tree is free fimpetition on all four of its sides.

Income & Rates of Return for 15 WV Timber Crop Tree s

Tree Free 10-Year 1982 1992  Crop Tree Rate of
No. DBH To Grow Growth Value Value Income Return
1 20.9" 3 4.4" $88.37 $126.50 $38.13 3.7%
2 17.1 2 3.4 37.35 66.83 29.48 6.0
3 14.3 2 2.4 16.87 30.53 13.66 6.1
4 15.3 2 1.9 25.92 48.38 22.46 6.4
5 17.8 2 4.3 63.03 119.63 56.60 6.6
6 15.2 2 3.0 20.05 41.85 21.80 7.6
7 11.1 1 1.7 2.31 4.88 2.57 7.8
8 11.2 2 2.4 2.34 5.48 3.14 8.9
9 14.2 2 3.6 16.65 51.75 35.10 12.0
10 14.0 2 4.2 16.21 53.78 37.57 12.7
11 13.7 0 1.9 7.80 26.85 19.05 13.2
12 12.0 0 2.0 4.36 16.20 11.84 14.0
13 12.2 4 3.8 4.49 28.20 23.71 20.2
14 11.1 3 2.7 2.31 15.75 13.44 21.2
15 13.2 3 4.2 5.17 49.47 44.30 25.3
Avg. 14.2" 2 3.1" $20.88 $45.74 $24.86 11.4 %
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The incomes and rates of return listed in the clartnot reflect any allowance for inflation or
any real increase or decrease in stumpage valuenthg occur. Nor do they reflect any cost
of owning the land, including purchase price, taxasd administrative expenses.

Notice that Tree Number 1 is earning good incomd, its rate of return is relatively low even
though it has a high free-to-grow rating and a dagate of physical growth. This is because
the tree is already large, and it has a high initelue.

Had a crown-touching release been applied to tlyhdsit value timber crop trees in this
stand, more trees would have free-to-grow ratinf<=83 wr 4 with corresponding growth rates,
crop tree incomes, and rates of return. Crop TViemagement can facilitate development of
more trees with this high productive capacity.

The most difficult part of the investment analygigocedure (and the greatest potential for
error) is estimating crop tree growth. Use thetrutdions described on th€rop Tree Growth
sheet found in the back pocket of this publicattonobtain reliable growth data.

Knowing the past growth rate of individual treesoydes a good basis for estimating how
they will grow in the future.

The diameter of this numbered crop tree will be snead annually at the dbh mark. This
growth information will be used to calculate itgeaf return and annual income so that
the landowner can monitor how well it is meeting fimancial management objective of
the stand.

E-5



Following is an example of how the rate of retumd arop tree income is calculated for an
individual tree. Using Tree Number 11 (Pages Ead &-7) as an example, work through the
steps listed to see for yourself how the processksvo

Step 1 - Using a calculator with business analyst featu@lculate the initial volume of
the tree, using the following formulas:

Trees 11.0-14.9" dbh Trees 15.0-19.9" dbh Trees 20.0"+ dbh

V =.16DH + D V = .16DH + 1.5D V = .16BH + 2D

Where V = volume in board feet (Int. 1/4"), D = dbhinches, and
H = height in 8-foot bolts.

Tree Number 11 is presently 13.7 inches dbh, asdsdiwlog height is three 8-foot bolts.
Consequently, its initial volume is:
V = (.16 x 13.7 x 13.7 x 3) + 13.7 = 103.79 or ER

Step 2 - Calculate the initial value of the tree by npllsing the volume by the
stumpage value of $0.075/BF (initial value = .07304 = $ 7.80). Enter this in the

present value register of the calculator.

Step 3 - Calculate the subsequent volume of the treengu#is subsequent diameter and
height. In this case, subsequent diameter is 1@rtlal dbh + 10-Year Growth) and
subsequent height is four 8-foot bolts (its merchble height increased one bolt
during the 10-year period). Its subsequent volume

V = (.16 x 15.6 x 15.6 x 4) + (1.5 x 15.6) = 179d15179 BF

Step 4 - Calculate the subsequent value of the tree bitiptwing its volume by its
stumpage value of $0.15/BF (subsequent value =x.159 = $26.85). The increase in
unit stumpage value is because of the increasedd boat value of larger trees. Enter
this in the future value register of the calculator

Step 5- Enter 10 (for 10 years) into the time periodisegy, and have the calculator
compute the interest rate. For this example, 132%. To obtain the crop tree income,
subtract the present value from the future value this case it is $19.05.

If you want to estimate the financial benefit ofllijureleasing crop trees, repeat the procedure
with estimated accelerated growth rates. For the used in the example, it would not be
unreasonable to increase its growth from 1.9 to iBches/decade. |If there is no change in
sawlog height, its rate of return would increase2@0%, and its crop tree income to $40.60.

Following is aTimber Crop Tree Investment Analysis Sheetwith the trees in the table on
Page E-4 used as the example.
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For additional information, please contact:

Arlyn W. Perkey or Brenda L. Wilkins

Northeastern Area

Stateand Private Forest

USDA, ForestService

Forest Resources Management
180CanfieldStreet
Morgantown,WV26505

Telephone: 304/285-1536

H. Clay Smith

Northeastern Forest Experiment Station
TimberandWatershedLaboratory
Box404

Parsons, WV 26287

Telephone: 304/478-2000

January 1994
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