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Preface

Forest Service research on hardwood silviculture has been under way In northern
Pennsylvania since the Kane Experimental Forest was established in 1929, Throughout
the 1930's the Chvillan Conservation Corp provided the manpower 1o initiate many long-
term studies of ecology and forest growth., The experimental forest was closed during
World War i, and after the war, a small silviculture research program was maintalined at
both the Kane Experimental Forest and the Pocono Experimental Forest. The Pocono
forest was privately owned, but research was conducted there by Forest Service
personnel. Many studies were maintained and remeasurad by Ashbel Hough and others
throughout the long period of reduced activity until the late 1960's.

In the 1960's, the program was revitalized by combining the minimat staffs of the Kane
and Pocono Experimental Forests and establishing a new laboratory in Warren,
Pennsylvania, The silvicuiture research staff at Warren was expanded in 1970, which led
to a comprehensive research program on the forest management problems of the region.

The new program, combined with the reopening of the 1830 studies at Kane, provided for
rapid acumulation of scientific knowledge on the ecology and management of Allegheny
hardwoods. Special efforts were made to organize that knowledge into a coordinated set
of management guidelines. Initial guidelines included procedures to obtain satisfactory
regeneration after harvest cutting, and to controt stand density and structure during
thinning. These guidelines have since beon expanded into a complete system of stand
evaluation and slivicultural prescriptions that cover the full range of forest conditions and
management alternatives in the region.

Much other research is also applicable to the Allegheny region. Oak silviculture research
at the Central States Forest Experiment Station (later divided hetween the Northeastern
and North Central Forest Experiment Stations) in Chio, Kentucky, and other Central States
fias been used extensively, as has research of The Pennsylvania State University, West
Virginta University; and the College of Environmental Sclence and Forestry, State
University of New York at Syracuse. Research conducted or sponsored by the
Hammermill Paper Company, Tg Forest Products (formedy Armstrong Forests), and
Glatfelter Pulp Wood Company has been important also.

in 1976, the Northeastern Forest Experiment Station and the Cooperative Extension
Service of The Pennsylvania State University organized several training sessions to explain
and demonstrate the siivicultural prescription system o practicing foresters. Since then,
two to four sessions have been held each year, with 20 1o 30 participants at each session.
The sessions are ugxdated periodically as new research information becomes available,
In 1985, a new classroom facility was built at Kane and in 1887 the sessions were
lengthened from 3 10 4 days each. In addition, some supplementary 1-day sessions were
added to provide in-depth coverage of techniques outlined in the basic sessions.

The sessions have been attended by representatives from nearly every forest management
organization inthe region: Allegheny Nationa! Forest, Monongahela National Forest, other
Eastern Region national forests and headquanters offices, State and Private Forestry,
Northeastern Forest Experiment Station, Pennsylvania Burcau of Forestry, Pennsylvania
Game Commission, New York Department of Environmental Conservation, forestry faculty
of eight or nine eastern universities, Hammermilt Paper Co., International Paper Co,, Tg
Forest Products Inc., Kane Hardwoods Division of Colling Pine Co., National Fuel Gas,



Westvaco, Charmin Paper Division of Proctor and Gamble, Glatfelter Pulp Wood Co., 15
to 20 forestry consulting firms and others. Ontario Ministry of Natural Resources has
participated and others have come from as far away as Chile, Italy, Holland, and New
Zealand.

The sessions provide excellent feedback on research needs. Some 60 to 80 participants
each year provide candid evaluations on the applicability of the research, and help to
identify areas needing further study or refinement. The resuit is an improved research
product as well as an effective technology transfer process.

About half of the time in each training session is devoted to classroom lectures in which
results of research and basic principles of silvicultural technique are presented. The
remaining time is devoted to practical field exercises in which participants have an
opportunity to apply the techniques under the guidance of course instructors. The
sessions represent an exceptional collection of practical information on the systematic and
scientific application of silviculture to a particular forest region.
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Pesticide Precautionary Statement

This publication reports research involving pesticides. it does not contain
recommendations for their use, nor does it imply that the uses discussed
here have been registered. All uses of pesticides must be registered by
appropriate State and/or Federal agencies before they can be recom-
mended.

CAUTION: Pesticides can be injurious to humans, domestic animals,
desirable plants, and fish or other wildlife--if they are not handled or
applied properly. Use all pesticides selectively and carefully. Follow rec-
ommended practices for the disposal of surplus pesticides and pesticide
containers.

The computer program described in this publication is available on re-
guest with the understanding that the U.S. Department of Agriculture
cannot assure its accuracy, completeness, reliability, or suitability for any
other purpose than that reported. The recipient may not assert any propri-
etary rights thereto nor represent it to anyone as other than a Government-
produced computer program.

The use of trade, firm, or corporation names in this publication is for the
information and convenience of the reader. Such use does not constitute
an official endorsement or approval by the U.S. Department of Agriculture
or the Forest Service of any product or service to the exclusioh of others
that may be suitable.



Development of a Silvicuitural Prescription

Richard L. Frnst

SILVICULTURAL
PRESCRIPTIONS

SILVAH

ANALYSIS
PRESCRIPTIO

INVENTORY

Once the overstory and understory conditions in a stand are
known, you can decide on the best treatment in the stand. The
process of deciding the best treatment based on current stand
conditions is known as writing a silvicultural prescription.

The SILVAH system is a set of tools or guidelines that helps the
practicing forester decide on a forest stand treatment. It is fully
described in "Prescribing Silvicultural Treatments in Hardwood
Stands of the Alleghenies (Revised)" by Marquis, Ernst, and Stout
(1992). The charts described here and reproduced in Appendix
A are from that handbook.

SILVAH has three main steps: inventory, analysis, and
prescription. The inventory phase is described by Redding in the
article "Stand Examination Procedures’, and the analysis phase
is described by Stout in the article "Stand Data Summary and
Analysis". This article deals with the last of these three steps, the
stand prescription process.
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4. Al the information needed to wrile a prescription g obained
Prescription summary Worksheet during stand inventory and analysis, and (if done without a

computer) is recorded on the Prescription Summary Worksheet
(Appendix B).

Ly

5. The decision criteria summarized on the Prescription Summary
Worksheet can be placed conveniently into three groups.

DECISION
CRITERIA

A TGl 6. The first group of factors includes the site conditions and ~
C . management objective.  These factors may place some
Pr @SCH DiiQﬁ Vanabies restrictions on the types of cutting that are appropriate. For
" Site & Environmental Factors example, the landowner may wish to avoid particular types of
ST S cutting for aesthetic reasons, or a large deer herd or poor soil
nd Goal ? 1o drainage may make regeneration difficuilt.
{

Lo

- 7. The next group of factors includes understory vegetation. We
"~ Understory Factors need to be aware of factors that both aid and hinder
T e - regeneration. For example, we need to know if there is enough
advance regeneration to establish the next stand if this one is
harvested, or if there are interfering plants present that can
hinder establishment. These factors suggest what should be
done to ensure successful regeneration.

Any inferforence i /3
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Another Criteria 7
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The last group includes the overstory conditions. These criteria
provide information on stage of development of the stand, and
indicate whether partial cutting or final harvesting is desirable at
present.

Different ieveis of decision criteria lead to different prescriptions.
For example, we would not want to harvest a stand if there were
not enough advance seedlings to establish a new stand. We
would not want to thin in a stand that did not have enough
material to support a cut without ruining the future value of the
stand. By examining the stand, then looking at the levels of the
decision criteria for that stand, we can decide on a course of
action. Here we describe how to systematically look at these
overstory and understory conditions when writing a prescription.

The prescription process involves comparing each of the
decision criteria with the critical level of that factor. The decision
criteria are organized along with the critical levels into decision
charts where two or more paths emanate from each decision
point. The criterion is printed above the line, and the path is
chosen by comparing the sample stand value to the critical
levels in the boxes on either path. Each path can lead to
another decision criteria branch, or may terminate with a
prescription indicated by an oval.
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Chart A
| Decide Major Category

& Even-age Thinning

& Even-age Regeneration

e All-age Management

11

12.

To determing the prescription, trace a path through the chart
comparing stand values with critical levels, then foliow the’
indicated path until you reach one of the ovals, or prascriptions.

Note the prescription legend on chart B; it applies to ail of the
charts. The unshaded ovals represent prescriptions that we
strongly recommend. The lightly shaded ovals represent
treatments that require an investment. We believe these
investments 10 be necessary to achieve management objectives.
If the investment is considered unprofitable by your organization,
we recommend that no cutting be done in these stands. The
heavily shaded ovals are problem situations that require
considerable investment; even with such investments, the desired
results may not be obtained. We recommend postponing
treatment of these stands, but list these prescriptions if you find
it necessary to proceed with a treatment.

There are three major categories of prescriptions with a chart for
each. The general categories are all-age management, even-age
regeneration, and even-age thinning. Chart A is used to
determine which of these major categories of prescription is
appropriate, thus, it directs you to the proper prescription chan.
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15.

16.

In Chart A, the first decision point considers owner objectives or
management goals. Visual and wildlife goals may lead to all-age
management. For example, if the owner desires to maintain a
high forest cover at all times, then all-age management is
indicated. Or, if the owner wishes io favor late successional
wildlife; again, all-age management will be indicated. These goals
lead to the right branch in Chart A, and then direct you to Chart
B, uneven-age management. Chart B is covered in detail in the
article "Principles and Practices of Uneven-age Management” by
Stout.

If, on the other hand, the management goal is for maximum
timber production, a high proportion of intolerant species, a wide
variety of wildlife, or wildiife species of early successicnal
vegetation, then an even-age management regime would best
meet those objectives. These goals will lead to the left branch
in Chart A. Under even-age management there are two major
types of prescriptions, depending upon stand maturity. If the
stand is immature an intermediate thinning (Chart E} may be
appropriate to provide intermediate yield and increase the growth
rate on the larger, better frees in the stand. Thinning
prescriptions are covered in detail in the "Thinning Principles and
Practices” article by Marquis.

If the stand is mature, then harvest and regeneration may be in
order. These prescriptions are detailed in charts D and E. We
use chart D to illustrate the process of determining a
prescription.
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18.

19.

We can subdivide chart D inlo zones that deal with gitferent
aspects of determining a regeneration/harvest prescription,

In zone 1, consider advance regeneration to determine if a
removal cut is feasible. There must be established regeneration
without a severe problem of competing vegetation.

In zone 2, if a removal cut is not feasible with current conditions,
consider whether it might be if deer browsing was eliminated by
fencing the stand.
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22.

in zone 3, if a removal cut is appropriale, consider the need o
make the removal over an extended period to bring the advance
seedlings to sapling size. Large regeneration may be desirable
because of visual objectives or site limitations.

And finally, in zone 4, consider retention of residuals as part of
the harvest, either out of necessity, or because they are
desirable. Reconsider deer impact in this zone, too.

Keeping these general zones in mind, look at the individual
prescriptions in chart D. Notice that all of the prescriptions deal
with removal cuts. The final removal cut, or clearcut is
appropriate if adequate sapling regeneration is already present,
or advance regeneration is adequate, and there are few
interfering plants and few visual or site limitations.
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25.

raseriptions on the chart,
ts. one with and one without
are retained § nesded to

Visual restrictions or site limitations would lead to a similar pair
of harvest prescriptions, but done over two cuts rather than one.
The first removal cut allows the advance regeneration to grow to
sapling size before the final removal cut, ameliorating the harsh
look of a clearcut for visually sensitive areas, or ensuring
establishment of vigorous saplings for either poorly drained or
rocky sites. Thus, the prescription now is a first removal cut,
rather than final removal. As before, the first harvest may include
retention of residuals if they are needed or desired. A first
removal cut is usually part of a three-cut shelterwood sequence
where the seed cut was made previously, and the advance
regeneration is already established. If deer impact is high,
fencing will be part of this prescription.

Another set of four prescriptions similar to the two final removals,
and two first removals just discussed would be obtained if
neither sapling regen nor advance regen were adequate at the
existing deer level but were adequate at low deer. This ieads
down the right path in chart D to four prescriptions that are
identical to the four just identified with the exception of fencing.
Note that the ovals containing these prescriptions are lightly
shaded, which indicates an investment, and all cautions
regarding these prescriptions should be considered.
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26.  The final path in chart D includes stands that do not have sapling
regeneration, and that have either adequate advance
regeneration with excessive numbers of interfering plants or
inadequate advance regeneration even if fenced to exciude deer
browsing. These conditions lead to chart E.

Regeneration problems

® Excessive interfering
understory

= ® Lack of regeneration even
if fenced

Aoy

27. As with chart D, chart E can be divided into several zones.

28. In zone 1, consider the need for fencing to compensate for
situations where the combination of limited seed supply and high
deer population make establishment of new seedlings difficult.

o - '
s fencing needed i
i to compensate for limited 7
J !
! sead supply? i
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29. In zone 2, consider overstory density and whether it is dense
enough to limit suntight for seediing establishment.

T "t 1s overstory density
~u limiting suntight

{
f
.
i

for regencration?

oot raree e e e o st

fr
]
i,
I
|

30. Inzone 3, consider understory vegetation that may interfere with
the establishment of advance regeneration.

Are interfering plants
| likely o expand and
[Himit regen in a seed cut?

ey
i
i
I
i
|
i

31. If sunlight is the only limiting factor, then a shelterwood
sequence is appropriate to open the canopy.

¢
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32.

33.

34.

if an interfering understory is a limiting factor, then an herbicide
is appropriate to remove it. The herbicide is used in combination
with a shelterwood seed cut if sunlight is also limiting, or by itself
if sunlight is not Hmiting.

Another major pathway in chart E concerns stands where seed
supply is limiting at current deer levels, but would not be if the
area were fenced. This produces a set of prescriptions that
include fencing in addition to the previous combinations of
shelterwood seed cut and herbicide.

The final prescriptions in chart E are heavily shaded ones, one
of which is shown here. The heavy shading identifies these
prescriptions as ones you might consider, but ones that we do
not advocate. They may or may not produce the desired resuit,
and require a substantial investment.

There are two paths that lead to this prescription: stands where
advance regeneration and seed supply are limiting even if fenced
against deer, and stands where advance regeneration is
inadequate even though sunlight, interfering plants, and seed
supply do not seem limiting. In both situations, there may be
some factor not identified in the SILVAH system that is limiting
regeneration, and an attempt should be made to identify the
cause of the problem first. Consider planting and fencing as a
possible solution.
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36.

37.

After a stand has had g final harvest, you should not forget i, the

stand should be exarmined to see if It has indeed regenerated.
Examinations 2 and 5 years after cutting are appropriate. Three

criteria are evaluated on the 6-foct radius plots: 25 stermns total,

5 stems over 3 feet, and 2 stems over 5 feel. Normally, stands

start with large numbers of seedlings, and as they grow, the

seedlings grow taller and number of seedlings decreases.

If the stand regenerates satisfactorily, it will take 5 to 10 years
before 70 percent of the plots have two stems over 5 feet - the
measure we use to judge the regeneration complete. When that
regeneration is of desirable species, then the regeneration can
be considered fully successfully.

When 70 percent of the piots have two stems over 5 feet, but
these are of other than the desired species, regeneration is
compilete but less than fully successful.
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39.

Before regeneration exceeds 5 feet, we use the average of the
proportion of plots with five stems over 3 feet, and the proportion
of plots with 25 stems total to judge progress toward regen
establishment. If this average proportion is greater than 70
percent, the stand is on its way to becoming established. All you
need do is re-examine the stand in a few years to ensure that the
progress continues as expected.

It the average proportion of plots stocked is low, there is high
probability that regeneration will not be fully successful.
Fertilization, planting, or seedling protection may all be
necessary to encourage the successful regeneration of the stand.
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o A0, Now that we undersiand how thes
a prescription for a sample
stand are:
Site: Management goal 1
Deer impact index 3
Seed Source Index 2
Site limits 0
Understory:Any regen 33
Any w/residuals 40
Any regen no deer 33
Any w/residuals no deer 40
Sapling regen 27
Interfering plants 32
Overstory: Sapling BA 7
Basal area shade tolerants 58
Relative stand density gt
Density AGS 53
Stand diameter 18.2
Merchantable stand diameter 18.8
Years to maturity 0
Use these values to step through the decision charts.
mm:swgw Goals 41. Chart A is used to determine which of the other charis 1o use
&“ STmm————— (which major type of prescription). The first decision point in

— chart A is the management goal. A goal of 1 -- management for
maximum timber vields of shade intolerant species without
restrictions on clearcutting -- leads down the left branch.

anagement Geals 1or 2 |

N e, WD 8

42. The left branch leads to a site limitations decision point. There
are no site limitations for regeneration in this stand, which leads
down the left branch again.
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45.

46.

The nexi decision point concerns the stand’s stage of maturity.
The sample stand is mature, since the years to maturity is 0; that
is, the merchantable diameter is greater than 18 inches. This
leads down the right branch, which directs us to the even-age
regeneration chart D.

In chart D, the first decision point is the sapling regeneration. It
is less than 70 percent in this stand, indicating that there is not
a sapling understory ready for release. This leads down the right
branch

to a decision point on advance regeneration stocking. Only 33
percent of the plots are stocked with advance regeneration in
this stand, and only 40 percent stocked if you include residuals.
Since the advance seedlings are not adequate for final harvest,
measures will need to be taken to increase them. This again
leads down the right branch to

a decision point concerning the adequacy of advance
regeneration if the stand is fenced against deer. In this stand.
regeneration is not adequate even if fenced to exclude deer,
which leads down the left branch to chart E.
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47.  The first decision point in chart E concerns seed supply if the
area is fenced. With a seed source index of 2, seed supply is ;
not limiting, which leads down the left branch

s sunbiobl Bmihng 10 fe0en?

R S 48. to a decision point concerning the combination of deer level and
P seed supply. In the sample stand, deer impact index is 3 and
I seact sy lming at sty comrlowis? seed source index is 2. The combination should not be limiting.

This leads down the left branch

burlight imiting 1o re

49. to a decision point concerning overstory density. In our sample
stand, a density greater than 75 percent, sunlight would be

limiting to the establishment of new seedlings. This leads down
the left branch
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52.

to the final decision point concerning interfering plants. in this
stand, they are greater than 30 percent, so an herbicide will be
needed to remove them. This leads down the right branch to a
prescription of herbicide/shelterwood seed cut.

When a stand value falls just above or below a breaking point
consider both paths. Although the breaking points are stated
precisely, no such precision is implied. For example, the
difference between having 29 percent and 31 percent of the
understory plots stocked with fern is not discernible. Yet, these
two values send you down two different paths. It is important
to understand what question is being considered at each
breaking point, and why it is important. This, together with g
knowledge of the stand will allow you to make an informed
decision. In this situation, the two paths are both shelterwoods,
one with an herbicide application, the other without. You will
need 1o consider the need for herbicide carefully in this stand,
since it is near the borderline for such treatments.

The final prescription for this stand is an herbicide/seed cut of
a shelterwood sequence. That is, this stand is mature and ready
for final harvest. There are no restrictions on cutting or site
limitations that would prevent a clearcutting. But, advance
regeneration is inadequate to do the cutting, so we need 10
increase the number of advance seedlings. Furthermore, there
is an abundance of interfering understory plants that would
prevent establishment of the new seedlings, so we need to apply
an herbicide before the shelterwood. In this way, we will
decrease understory competition, and at the same time,
encourage establishment of new regeneration.
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o ;professmnai

53.

These decision charls are guides 1o be used in combination with
professional juc "3 ment to help y@u make a decision Before
using these ueus:cm charts, you must consider your objectives
and the stand conditions. The guides should lead 10 an
intuitively appropriate decision. If they do not, reconsider your
path through the decision chart. Keep in mind the logic behind
the flow charts; do not use or accept the recommendations
without thinking. There are reasons for looking at each of those
overstory and understory factors. By being aware of the stand
conditions, and the "ideal" conditions necessary for establishing
the next stand, you can properly treat the stand and avoid
regeneration failures. Appendix C contains some data from a
hypothetical stand that you may use to practice the prescription
process described in this article.
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50.

51.

52.

to the final decision point concerning interfering plants. In this
stand, they are greater than 30 percent, so an herbicide will be
needed o remove them. This leads down the right branch to a
prescription of herbicide/shelterwood seed cut.

When a stand value falls just above or below a breaking point
consider both paths. Although the breaking points are stated
precisely, no such precision is implied. For example, the
difference between having 29 percent and 31 percent of the
understory plots stocked with fern is not discernible. Yet, these
two values send you down two different paths. It is important
to understand what question is being considered at each
breaking point, and why it is important. This, together with a
knowledge of the stand will allow you to make an informed
decision. In this situation, the two paths are both shelterwoods,
one with an herbicide application, the other without. You will
need to consider the need for herbicide carefully in this stand,
since it is near the borderline for such treatments.

The final prescription for this stand is an herbicide/seed cut of
a shelterwood sequence. That is, this stand is mature and ready
for final harvest. There are no restrictions on cutting or site
limitations that would prevent a clearcutting. But, advance
regeneration is inadequate to do the cutting, so we need to
increase the number of advance seedlings. Furthermore, there
is an abundance of interfering understory plants that would
prevent establishment of the new seedlings, so we need to apply
an herbicide before the shelterwood. In this way, we will
decrease understory competition, and at the same time,
encourage establishment of new regeneration.
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using the ien charts, you st oons
and the stand conditions. The guides should lead to an
intuitively appropriate decision. If they do not, reconsidsr your
path through the decision chart. Keep in mind the logic behind
the flow charts; do not use or accept the recommendations
without thinking. There are reasons for looking at each of those
overstory and understory factors. By being aware of the stand
conditions, and the "ideal” conditions necessary for establishing
the next stand, you can properly treat the stand and avoid
regeneration faillures. Appendix C contains some data from a
hypothetical stand that you may use 10 practice the prescription
process described in this article.
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APPENDIX A

Chart A

Star)

Management Goals

\

/

%

Management Goals 1 or 2

@ Timber production for meximum yleld, with a high
proportion of shade-irtolerant species.

@ Visual goals do not preclude even-age silvicuiture
afthough clearcutting may be restricted.

Management Goals 3or 4

& Timber production for moderete yiskds including a
high proportion of shade tolerant species.

@ Visual goals will lead to uneven-age silviculture
to maintain & mature forest canopy et all times.

@

Do site factors limit regen?

|
No
Site Limits <30%

Are there enough tolerants for
uneven-age management?

Y

Yes
Site Limits >30%

Is deer impact high?

{

Yes

Deer Indax 4-5

No Yes
Sh Tol BA <35sq, ft. Sh Tol BA >356 sq. ft,
SEEUS——
ls deer impact high?
Yes No
Deer Index 4-5 Deer index 1-3
Is the stand mature?

Y

Y

No

VDM < 18" and AGS>35%

Yes
MDM>18* or AGS <35%

'

Chart C
(Even-age
Thinning)

!

Chart D
(Even-age
Regen)

Dser Index 1-3

No

'

Are there enough tolerants for
uneven-age management?

1

v

No

Sh Tol BA <35 sq. ft.

Yes
Sh Tol BA >35 sq. ft.

All-age
won't work
w/o tolerants
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Chart B. All-age Management

From
Chart A

é

Is relative density high enéugh to permit a partial cut?

! {

Yes No
Density >80% Density <80%

Does management goal require very large trees?

$ ;

No Yes
Mgmt Goal 1-3 Mgmt Goal 4

Single Tree

Single-tree

and Grou Selection Defer
oup with Cutting
Selection Large Tree

LAt a i R R R R R L R R R R R I NN T T T,
AR A R R N R R R R R I T

Prescription Type Legend

These prescriptions generally produce the desired resuits, and
require no investment. We strongly recommend these treatments.

| Prescription }

These prescriptions generally produce the desired results, but

. require an investment. If such investments meet your organization's

‘Prescription.- o
LT economic criteria, we recommend them. If not, we recommend no

cutting. In the case of regeneration prescriptions, stands generally

will not reproduce without the recommended treatment.

These prascriptions are not recommaendsd, An investment is required,
and stands of this type are very difficult io regenerate. We recommend
no treatment, but if some action is considered necessary, we suggest
you consider the treatment shown.
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C
Fagen > T0% ant
Reg. not desinsd

Chart D. Even-age Regeneration

[Erom |

&3

.

e

la sapling regsnaration adequale for release?

Yo ]
Sap Fegan » 0%

Ara intaerferin

M N~ 5
{Sap Rooen @ Temd
is advance regeneration adeqguaie?
1 Y
Yes No
Srwi! Fuwgen » 7%

2r
Seraddi Ragan > 8% med

Hagon wiReslduns » %

lants
gxiremely B 0)

&nse

i

El
No ;:}

Ary Int < 70%

Do visual goals or site factors limit regen?

7

No
Mgmt Gos! 1
ang She Loty < 30%

Y

Are Residuals
Needed{Desired 7

I

Y88 - desirod or

1

Yas
Mymt Goal 2
o Site Lrms > 3%

Is deer impact high?

7

v

No

Deer index 1-3

Yes
Dwer iIndex 4-5

1

smali Rogen < 70%
et

Smedl Rogen < 50%or
Regen wifiesidiels < M%

ls advance regen adequate
it area is fenced against deer ?

f

No
Small Regen < 70%
and
Sl Regen < 0% or

Rogen w Reskiualy < Fa%k

f

Regen w/Residuals > 70%

Yes
Smali Regen > 0%

or
Smaif Regen > 50% and

Do visual goals or site factors limit regen?

Yas
Mgmt Qoal 2
af Ste Lods » 30%

Are Rasiduals
Needed/Dasired ?

No

v

Are Residuals
Needed/Desirad 7

Regern < 7% and
Hygn wiRes, > 7U%

Regen » TU% sl
Feg, rot desined

Yau - aosimd or
Ragen < 70% and
Fan wifles. > 0%

e}
Regen » 0% and

Yew -

Firgt

Removal

First
Removal Cut
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First
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BLET
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No
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Chart F. Regeneralion Follow-up

Is rogon of dusired speciss well-established ?

I Y

No Yes
< FU% stocked with PO stocked with
2DES =8 Z2DES »5

I ragen of any species well-established ?

r w

it f Yos
= FO%s Blocked with > F0% stocked with
2E0OM »5 2C0OM =5°

v

Is the potental for ragen success high 7

: :

No Yas
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APPENDIX B

— SILVAH - Prescription Summary Worksheet —

Stand ID SDA. Forest Servce, NEFES, Worren, PA 5,30
Years to Maturity. Prescription Variables
Species . BA Sugrﬁxs £ 1 BA*f - -
Sfack cherry . ; ; Site & Environmental Factors
White osh i .
Yellow poplar : | : Management Goal
Red maple ; ! 1200 frmemaed
No. red ock i : ; Deer impact index
;ﬁs;?;r;r:emiock : f Seed source index
Sugar maple : i i e -
Americon beech | ! E 35% Site limitations
Striped Maple i P 1
Other oaks, hick. ! ! !
[N . 7 B
Total oot b Understory Factors
Yrs. to Mat. = {18 — MDM)/growth facter @ Any small regen

Any regen or residuals

Any small regen = no deer

Seed Source Index
. i ¢ 1 BA | M Seedlings
Species f [Poles + aa= N
Black cherry i
Sugar maple good
Sugor maple poor

White ash

- Red maple
Qoks i

Any regen or residuals — no deer

Sapling regen

|

g Any interference
i
{

{
t

[N S X

OLmuUt RO

Qverstory Factors

Totral . }
]

Sopling basal area

WM _Seedli Qg} T

T Seed Source Index

e Shade tolerant basal areag

=]
baf i
[
ra
-~
=
]
SHER
I
o
-
§
e
&

Relative stand density

Shade Tolerant Composition
Species ‘ Total Sesai area

L.24gdr_maple Stand diameter (MD)
American beech

Relotive density AGS

Eow ok
“'"E‘ gfi&"t? ‘,‘1 gm:gﬁ”’f‘“‘“' T S T e e e v Merch. st an d d 3(] m ef er (M D M )

Total
Years to maturity
Oak Stump Sprouting .., .o
Seecies | Sie | aa | ¢ |serouing Prescription:
i Saps , 204
. Poles [ PV
N.Red Ook | SSaw o 0.4
! MSaw 0.1
L LiSow Lot
. Saps 1186 |
| Poles | 2.1
Other ooks | SSow. I 0.4
| MSaw [ 0.1
L LSgw e I

Acgv. Regen Adiustmentt 0 5 10, 15; 20

Stumps @ high deermm: 0 46, 97.1471093
Stumps @ low deer &1 0 - 21046 711 97




APPENDIX C

} This exerzise is designed to reenforce the conceplts used in prescription writing. Table 1 contains data from a stand of
24 acres that was subdivided into 4 subplots, A through D, of about 6 acres each {Fig. 1}. The data in this table are
based on an inventory from the sub-plot, but a few of the values have been changed to better illustrate some regeneration
principles. Stand T is the actual data for the entire 24-acre stand,

In this exercise, use the data from each "stand" to trace the proper prescription using charts A through E in Appendix
A

As you develop the prescriptions, be sure 10 consider these questions:

1. s the stand mature?

2. Does it have adeguate regen for clearcutting?

3. Is shelterwood cutting needed to develop advance seedlings?

4. Is an herbicide needed to eliminate interfering understory?

5. Are there factors that will prevent shelterwood from working?

6. Is an extended harvest needed to overcome site limits or visual restrictions?

Tracing the path through the charts should result in the following prescriptions.

Stand Prescription
A FINAL REMOVAL CUT. This stand is mature, managemeant goals permit even-age management, advance

regen is adequate, and interfering plants are not limiting so a final removal cut or clearcut is possible.

B. SEED CUT (Strictly a THIN-HARVEST). This stand is within 5 years of maturity--it could be considered
mature. Following the charts strictly would result in a thin-harvest prescription; recognizing the understory
conditions along with the effective age, will lead to the shelterwood sequence. This is a situation where
strict adherence to the guideline can be relaxed. Management goals permit even-age management, but
advance regeneration is inadequate. Interfering plants should not be a problem since they occur on less
than 30 percent of the piots. Seed source, deer pressure, site limits, and present stocking do not prevent
shelterwood.

C. FIRST REMOVAL CUT AND FENCE. The stand is mature and there are no restrictions to even-age
management. While the regeneration is inadequate in the presence of the large deer herd, it is adequate
with a low deer impact. Fencing along with a ciearcut would be adequate if it were not for the site
limitations. The site limitations require the overstory to be removed over an extended period, thus, this
is the first removal cut of a three-cut shelterwood. If fencing is not possible, then a do-nothing prescription
may be appropriate.

D. HERBICIDE, SEED CUT. This stand is mature, not because of age, but because of lack of quality.
Management goals permit even-age management. The advance regen is inadequate, and interfering plants
require herbicide. Notice that site limits will require the three-cut herbicide shelterwood sequence; that is,
if the seed cut is successful in establishing regeneration, then site limits will require the overstory to be
removed in two cuts.

T HERBICIDE, SEED CUT. This stand is mature and management goals permit even-age management. The
advance regen is inadequate, and interfering plants require herbicide. The seed source, deer pressure,
and overstory density allow the shelterwood sequence.

Notice that the prescription for the entire 25-acre area is an herbicide-shelterwood cut, while the prescription for the
individual subplots varies from clearcut to shelterwood with fencing or herbicide to do nothing. Although a few of the
numbers in the data set were altered for purposes of this exercise, the actual regeneration conditions do vary within this
)stand. There are some wet spots that total 5 or 6 acres. A small amount of advance regeneration that exists is confined
to the northern subplot, and fern, which occurs throughout the area, is heaviest in the southern subplot. it is not at all

155



iunusuai to find that understory conditions vary within a stand that is quite uniform throughout the oversiory. Because
of this variability. you rmust take twice as many understory plots .

In this particular stand, use of the overall herbicide-shelterwood cut prescription should produce satisfactory results in
most of the area, but could easily be a problem in the wet spots. Five or six acres of regeneration failures in a 25-acre
stand is not a very desirable result. How do you deal with these spatial variations in understory conditions within a single
stand? For that matter, how do you even recognize the variation when data are only available for the entire stand?

it is & good practice to keep notes on your cruise map as the inventory is being made. When you find wet spots, islands
of fern or seedlings, or other changing conditions, sketch them in as best you can as you traverse the stand. Do not
hesitate to note important conditions even if they do not fall on one of your plots. The more information you have, the
better. Figure 2 is an example of a working cruise map that was prepared while working through the stand.

if you have access to a compuiter, there are programs that can analyze your cruise data and map out areas of interest
or concern. To use such programs, you need to keep track of your cruise line location and plot sequence so that you
can determine XY coordinates for each plot. Figures 3 to 5 are examples of the output from such a program showing
the location of the wet spots, the advance regen, and the fern in the stand.

Whether done by computer or via field notes on your cruising map, knowledge of the distribution of key understory
parameters can be a big help in identifying the need to modify overall stand prescriptions to accommodate the variation
in conditions.

In this stand, for example, there are several possible courses of action. The wet spots could be treated as inclusions,
and left uncut or partially cut. Such islands of standing trees are often left intentionally in clearcuts for their visual or
wildlife value--here is another reason for leaving them. They break up the appearance of the clearcut, and since the
overstory has some hemlock and beech in the wet spots, they should have considerable value as mast production or
’winter cover habitat for wildlife.

Another option might be to harvest the entire stand and to fence the wet spots against deer browsing to ensure that
regeneration will develop there.

in this stand, there are interfering plants throughout, but in many stands the interfering plants are confined to one part
of the stand. In such cases, there is a big savings in applying the shelterwood to the entire stand and treating with
herbicide only those areas that need it. Caution must be exercised here, though, not to miss areas needing treatment
in an effort to save a little money on herbicide.

In some situations, the conditions may vary so much that there is no choice but to split the stand into several smaller
stands, with separate prescriptions for each. For practical reasons though, stands less than 10 acres are difficult to deal
with, and it is better to fook for ways to treat the area so as o increase the uniformity rather than subdividing into smaller
and smaller stands.

So, considerable judgment is necessary to ensure that the overall prescription arrived at through the SILVAH guidelines
makes sense in all parts of the stand. But if used systematically, those procedures provide the basis for sound decisions.



’Tab!e 1. Exercise in Silvicultural Prescription Writing

STAND CONDITIONS

CRITERION A B C D T
Management 1 1 i 1 1
Goal
Deer Impact 4 4 4 3 4
Index
Seed Source 1 1 i 3 1
Index
Site Limits 0 15 40 30 20
Any Small Regen 70 5 30 20 14
Any Small Regen
or Residuals 75 5 35 20 20
Any Small Regen
NO DEER 70 5 73 20 14
Any Small Regen
or Residuals 75 5 76 20 20
NO DEER
Sapling Regen 0 0 0 0 0
Any Interference 45 25 45 50 45
Sapling BA 12 8 7 12 9
Shade Tolerant 15 20 55 30 35
BA
Relative Density 105 94 93 88 95
AGS Density 90 80 70 20 65
Stand Diameter 17.9 17.1 18.0 15.5 17.3
(MD)
Merchantable 18.6 17.7 18.8 16.1 18.1
Stand Diameter
(MDM)
Years to Maturity 2 11
Volume > Y Y Y Y Y
Threshold
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| SILVAH Computer Analysis

David A. Marguis

r—

A stand analysis and prescription program
for hardwood stands in the Alleghenies

3
Sil

éﬁ

SILYICULTURE
OF ALLEGHENY ~ARDWOODS

P /

~~~~~ ANALYSIS ,3/ '

I PﬂEﬁCFﬁP? jz
A

et

1. The SILVAH computer program integrates all of the many
silvicultural quidelines that have been developed for hardwood
forests of the Alleghenies info a complete stand analysis and
preseription procedure.

2. The acronym
Hardwoods.

SiLvaH stands for SHWiculture of Allegheny

3. The SILVAH system involves an inventory of basic vegetation and
site vanables that is analyzed in specific ways to estimate the
stand’s potential for growth and regeneration. Then a prescription
is determined based on critical levels of the stand variables.



Beech - birch - maple
Cherry —~ maple
Qak - hickory

Allegheny

Plateaus and Mountains

of
Pennsyivania, New York,

Maryland, West Virginia, Ohio

SILVAH

operates on data from
an individuai stand

What is the "best” treatment
for this particular stand
at this time 7

4. SILVAH is appiicabie 10 the beech-birch-maple, cherry-maple, and

oak-hickory furest types

5. in the Allegheny Plateau and Allegheny Mountain sections of

Pennsylvania, New York, Maryland, West Virginia, and Ohio. Parts
of the program may be used outside this range, but with caution.

6. SILVAH operates on data from an individual stand

7. and is designed to answer the basic question: "What is the 'best’
silvicultural treatment for this particular stand at this time?"
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' SILVAH FUNCTIONS

ECERTSVSTEM oTHERS |
‘tnventory Processing Teels of Allaynative Dits
Stand Ansiysic Growth Projection
Preseription Raport Wiking

Unta Base Generation

ENTORY
PROCESSING

8. Assuch, SILVAH is an "expert system". it automates the three basic
functions of the silvicultural prescription procedure. in addition,
SILVAH can perform the functions of report writing, data-base
generation, comparison of alternative cuts, and stand growth
simulation. We will look at each of these functions in detail.

9. Inventory processing is the first and most basic function of the
SILVAH program.

10. Data on overstory, understory, and site variables are coliected during
the stand inventory
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ERROR CHECKING

Height too large for diameter
Diameter exceeds 40 inches

Pole tree graded sawlimber
Any Regen less than Cherry Regen
Etc . Elc.

11. and entered into SILVAH along with general information on stand
conditions and management objectives. The tally form is shown as
Appendix A-1.  The Appendix contains samples of the various
SILVAH forms and printouts. Data entry may occur either through
the computer keyboard, or

12. electronically from a field data recorder.

13. Data entered into SILVAH are error checked to ensure that values
are within acceptable ranges and internally consistent {Appendix A-
2). Forexample, it will inform you of an error if you classify a 6-inch
tree as veneer, or enter a 90-inch d.b.h., or 20 log merchantable
height.



CRUISE INFORMATION

Understory

Prism of Fxed Ssndard o7 Datalied
wad. Trow or Dot Tally —
Mo Pots Mo Fots
Eactor o Plot Size Piot Size
Standerd Freew
Adcfbonai Piots Neoded Aoalional Plota Neored

Overstory

% plots with Regeneration
% plots with interfering olants
Oak Blump Sprouting

Regeneration Difficulty

5 the nformation entered and outputs all of the
a that one expects from a forest inventory. Ths
mynber and type of inventory printouts that can be obtained are very
inrge. and the user s ree (0 sedect all none, or any combination of

hasa oulpuls

Al

15 desirect, SILVAH will output a page of information on the type and
accuracy of the cruise (Appendix A-3Y. This page describes the type
of overstory orutse used (prism or fived plot by individual trees or
dot tollyy, standard or detaded understory data, number of plots of
eauh type, standard error i overstory basal area, and number of
adeitional plots (f any) required 1o estimate basal area within hoth
0 percent and 15 percent of the mean,

16 Wdaesited SILVAH will output a page of information summarizing treg

reqeneration stalus (Appendix A4}, This includes a summary of the
prophtion of plots stocked with ten categories of desirable
recieneratinn. and six categories of interering understory plants, 1t
also provides data on the proportion of cak stumps that are
expoected 1o sprout and the effect it will have on reducing the amount
of ackvance oak regeneration needed. Estimates of factors that wiil
affect the sase or difficulty of securing regeneration (such as desr
impact. seed supply index, and site limilations) are given also,
Whare coded values are used, the printoul provides a brief definition.
More complete definitions are provided in the SILVAH user’'s guide.




17 I desired. SILVAR wi g of she and general stend .
T information (Appendik A-5}. Site information s supplied by the user
SITE AND STAND INFO and includes: cover type, habitat type, soif type, site class, site
Tl T species, site index, relative merchantable height (which can be used

: :;f;; . as an indicator of site quality if the stand has not been high-graded),
" Yopo. Position elevation, aspect. percent slope, topographic position, operability,

 Operatitty - and accessibility.

18. Stress factors also may be supplied by the user and may include:
deer impact, danger of gypsy moth defoliation, and siress created
by recent cutting, storms, or insect and disease outbreaks.

STRESS FACTORS

Deer Browsing

Gypsy Moth
Cutling, Storms, Insect/Disease

19. Management goals are stated in terms of the extent to which timber -
prescriptions may be (or must be) modified to accommodate visual
or wildlife objectives (Appendix A-6).

MANAGEMENT GOALS

Visual

Wildiife

20. If desired, SILVAH will output information on wildlife variables
(Appendix A-6). At present, this information is limited to number per

Wl LD Ll FE B N FO acre of potential and existing den trees and snags, plus information

on water habitat and vegetative conditions in areas surrounding the
stand.

Den Trees & Snags
Water Habitats in this Stand
Habitat Conditions w/i 1 mile
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SPECIES X DIAMETER TABLES

Number of Trees
Basal Area
Relative Density
Total Cubic Voiume
Pulpwood Volume
Sawlog Volume
Dollar Value

CONDENSED TABLES

Three Species Groups

Five Size Classes
Two Quality Classes

OVERSTORY SUMMARY

BY SPECES

No. Trees Quality Distribution
Basal Area Stand Diameter
Relative Density Stand Structure
Volume Years to Maturity
Value Species Composition

21.

22.

23.

24.

If desired, SILVAH will output overstory data by species and
diameter (Appendix A-7, A-8). These tables also contain a summary
by major size classes and quality classes. The tables can be
generated showing per acre values for number of trees, basal area,
retative density, net total cubic-foot volume, net pulpwood cubic-foot
volume, net board-foot volume (using International 1/4", Doyle &
Scribner log rule), and dollar value.

These tables can be printed for the original stand and for any
residual stands generated in SILVAH.

If desired, a condensed version of these tables can be printed
showing only three species groups, five size classes, and two quality
classes (Appendix A-g). This format is identical to that on the
Manual Tally and Summary Forms.

if desired, SILVAH will output a one-page summary of all overstory
data (Appendix A-10}, showing values by species for such variables
as number of trees, basal area, relative density, percent species,
total cubic-foot volume, total pulpwood volume, board-foot volume,
and dollar value. This summary page also shows the distribution of
acceptable quality trees by species and size class. In addition,
several stand diameters, several measures of stand structure,
estimates of effective stand age and years to maturity are presented.



PRODUCT SUMMARY

Firawood

Pulpwood
User~defined buk product
Sawlogs
Veneer
User-defined sawlog product

USER SPECIFICATIONS

t.og Rule {int 1/4, Dovile. Scribner)
Form Class
Volume Correction Faclors
Stumpage Prices
Local Bulk and Sawlog Products
Diameters for Size Classes
Species Codes

STAND
'ANALYSIS

NARRATIVE

Thig stand s wall

anove the donsily

for optimurm Ytee growth, and mortaity

amony thaf smalior stoms is probably "gh

Partial cutling to mrowvds more growing spac
for the potler oos

is highly dosrabie al s time

I desired. SILVAH will print a one-page summary of limber D oducts,
by species. grade, and size class (Appendix A- *U
products include: firewnod, puipwood, a user- de‘med bu;ﬁx product
sawtimber, veneer, and a user-defined sawlog
construction-grade logs.  This
a per acre or total stand

uuczh AS ho?wmxi
product such as pallet logs or
nroduct printout can be eblained on either a

bagis,

izl of these inventory printouts, the user can adapt SILVAH t
meet the needs of the particular organization or geographic area
(Appendix A-13, A-14). Users may specify: the log rule 1o use,
stumpage prices for all products by species, diameters to be
meiuded in each product. form class to be used for each species,
volume correction factors to be used for each species, and
minimum volumes required for commercial sales. The user can also
insert his or her own species codes into the system, and may name
one bulk and one sawlog product other than the usual ones.

I the second step of the SIWVAH process, all inventory data are -

then analyzed to provide an assessment of the silvicultural potential
of the stand. The analysis includes categorization of the stand into
type-size-densiy class, evaluation of the potential for regeneration,
the status of this stand in approaching financial maturity, the
potential of the stand for growth and accumulation of value. and the
need for partial cutting.

The analysia is presented in an easily read narrative report
(Appendix A-15). For example, data on stand density and tree
volume may be interpreted in the narrative as: "This stand is well
above the density for optimum tree growth, and mortality among the
smaller stems is probably high. A thinning to provide some
intermediate vield is highly desirable at this time.”
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e .

STAND ANALYSIS

Forest Type and Species
Size Class and Sapling Importance
Years to Maturity
Adaptabiity {o Uneven—age Mgmt .
Denaty. and Effect on Growth
Growing Stock Volume ang Value
Stand Quality
rterforing Plamts
Advance Regeneration

29

30.

o}

¢

(&

Q

v

2

o

g

erstory density and tree size combined with
understory information may produce the message: "Advance
regeneration of all types is sCarce: harvest cuttings at this time
probably  will not resut in a satisfactory new stand.”  Such
evaluations, routinely printed for each stand, ensure that the user's
attention is systematically focused on all of the characteristics of the

stand,

Or. data on ov

The stand analysis narrative includes the following information:
Forest type and names of the dominant species.

tand size class, and an indication of the impornance of including
noncommercial saplings in partial cutting considerations.

Expected time to financial maturity if the stand is managed under an
even-age system, and the degree to which all species will mature at
the same time.

Adaptability of the stand to uneven-age management, based upon
" factor, proportion of sawtimber, and proportion of shade-tolerant
species.

Relative stand density or stocking, and the expected effect of that
density on individual tree growth and stand growth and mortality.

The desirability of partial cutting.

A statement of total growing stock, merchantable volumes, and
doltar value.

information on overall stand quality.

Evaluation of the impact that interfering plants and site limitations
wiil have on seedling regeneration.

An evaluation of the amount of advance regeneration present, and
the stand’s ability 10 regenerate if harvested. Information on the
dominant species in the next stand also may be provided.



Chart C Even-age Thinning

s Haplativn Dty B gh anvagh 10 So artid cuttng 7

RECOMMENDED TREATMENT

Make a commercial thinting to provide additional
growing spac
“and to provide some infermediale vield.

¢ tur the betler trees,

REGOMME“E)EE) TBEA‘FMENT

meamui the mmmry o relenss the
' already-established advance regeneration.

‘mm m is. mzﬁy for harvest md mgenmaﬂm

[

32.

33.

34.

—

(ol he determination of

{fﬂ"fk!“‘r}u%a‘xu; is based on the
and on *mb characteristics of the site and
present vegetation. So, owner objectives must be clearly identified
for the prescription function 1o work properly.

goals Qf %ha icz wowner, &

A series of decision charts is used to find a recommended
treatment for the present stand. The decision chars are
constructed in such a way that there is only one possible treatment
for each combination of goals and stand conditions. The program
scans through the charts using the data from the stand analysis and
the owner’s goals to find a treatment.

The resuilt is our recommendation on the silvicultural treatment that
will best meet management objectives based upon current
knowledge.  SILVAH will print this recommended treatment
(Appendix A-16). It may call for a commercial thinning,

a final harvest, or any of about 50 other silvicultural activities.
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BREAKPOINT WARNINGS

Relative density is just below the 80% breakpoint;
a culting prescription may also be appropriate .
Interfering plants are just below the 30% breakpoint,

an herbicide treatment may alsc be appropriate

MARKING INSTRUCTIONS

Residual density and hasal area
Proportion of rees to cut from each size class

Proportion of trees 1o cut that are poor quality

-
35

36.

37.

. Mo system of this sort can substitute for professional judgment, nor

is it intended o do s0. The decision fables are based on average
situations. Clrcumstances not evaluated or other considerations may
dictate that the recommendations be modified. So, the procedure
provides a starting point or standard that must be verified by
professional judgment. Nevertheless, it removes much of the
subjectivity formerly associated with silvicuitural decisionmaking, and
ensures that a wide range of factors are systematically considered
in the process. It also provides for uniformity in prescriptions among
stands and among individual prescribers.

SILVAH provides some help even on the use of professional
judgment. When stand conditions fall very close to a decision point,
SILVAH prints a warning to that effect {Appendix A-17). For
example, if SILVAH recommends the use of an herbicide prior to
shelterwood cutting because 31 percent of the plots have interfering
plants (30 percent is the breaking point), SILVAH will alert you that
herbicide may not be required. In such situations, you might get by
without any herbicides; or you might treat only the portion of the
stand where the interfering plants are dense.

If the recommended treatment includes a partial cutting of any type,
a set of marking instructions is then generated. Desired residual
stands are calculated using a stand structure model suitable for
either even-age or all-age management, as appropriate. Then the
number of trees to be removed to achieve that objective is
calculated. The narrative indicates the residual density desired, and
provides a series of ratios for each major size class, indicating the
proportion of trees to be cut from each class (Appendix A-16).
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COMPARISON TABLE

Overstory Summary Data Comparing

Original, Cut, and Residual
Stands

STAND ANALYSIS
AND PRESCRIPTION

OTHER SILVAH FEATURES

ALTERNATIVES

Select Different Std. Treatment
Modify Standard Treatments

Build Your Own Treatments

40.

41.

if desired, SILVAH will output a page of overstory summary data |
comparing the original, cut, and residual stands (Appendix A-18).
This provides data on volumes and values available for cutting, and
provides summary data on the effect of that cutting on the residual
stand. One can evaluate the effects of the cut on such parameters
as stand gquality, stand diameter, years to maturily, species
composition, stand structure, and so on.

More complete information on the residual stand is available if
desired; any of the overstory tables previously described for the
original stand also can be printed for the residual stand (Appendix
A-19).

. The computer program SILVAH does all of the described anaiyses

and prescription writing automatically, once provided with inventory
data and management goals. Regular use provides for data
processing and decisionmaking on large numbers of individual
stands without timeconsuming and costly testing of possible
alternatives.

SILVAH also provides a number of other important features.

SILVAH provides the opportunity to test alternative cuts, if that is
desired. The user can choose to ignore the recommended
treatment and specify any other cutting treatment desired. The
effect of that treatment on the residual stand that results will be
assessed in the same way as for a SILVAH-recommended treatment.
Thus, one can compare the effect of as many alternative treatments
as desired.

There are three ways to specify other treatments. You can: a)
select one of the other standard SILVAH treatments; b) select any
of the standard SILVAH treatments but modify it by specifying your
own residual density or structure; or ¢} specify the cut in detail,
selecting individual species, diameter, and quality ciasses to cut.
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masimum o

Meadarmum iree size to refain

Percent to cul by

Species. Diameter, Quallty, Priority

SIMULATOR OUTPUTS

Al inventory tables

Product Yields at each cut

Stand Development Record:
No. trees, basal area, density, stand diameter,
species composition, pulp and sawlog volumes,

dollar values .

42.

43.

44,

The printoul of any user-specified treatment shows the specifications
used {Appendix A-20, A-21). Any of the printouts described earlier
showing the residual stand and cut volumes can be obtained for
user-specified treatrments, providing a means 1o compare the effects
of any desired treatments.

In addition, SILVAH contains a stand growth simulator, so that one
can project the stand into the future after any treatment. Stand
analyses like those produced on the actual inventory data can be
produced for any future date, permitting detailed comparisons of
impacts of any number of possible treatments on future timber
yields.

Summary pages from a typical simulation run include product yield
and stand stocking and volume data over the entire projection
period (Appendix A-22, A-23). Any of the tables printed on the
original stand inventory also can be printed on the simulated stand,
for any of the 5-year intervals projected {Appendix A-24).

SILVAH also serves as a report writer, in that the stand analysis and
prescription printouts are in narrative form and can be sent to a
computer file for use with a word processor. Thus, narrative
information from these printouts can be combined with other text
and graphics and incorporated into management plans and similar
reports. Consultants and service foresters often do this for smal
properties, and we have seen several management plans where
most of the material came directly from SILVAH printouts.
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SILVAH OPERATING MODES
H ‘,,‘ ¥ntém¢ﬁve - .
& Script 1

e Batch

47.

48.

: fie stand summary data
o a computer file, from which it can be incorporated inlo a forest-
wide dala base for management planning. With such a data base,
it is easy to obiain summaries of volumes and values across
selected stands, compartments, properties, or ownerships. One can
quickly determine how many acres {stands) are ready for harvest or
thinning; how many need herbicide treatments, and so on, Unlike
data bases generated by many other inventory systems, the data
base generated from SILVAH summary records permits users to
identify each of the stands inciuded in any summaries generated.

£ el #
7 WHtIngG

Stilt another feature is the ability to combine the use of the data
base output feature and the stand growth simulator to produce data
bases for any future date. Thus, one could produce a data base for
the year 2000 that could be used to estimate how many stands will
be ready for harvest, thinning, and so on in that decade, and what
volumes will be available for cutting.

By using these data bases of future forest conditions in combination
with a program of retallying stands after treatment, it is possible to
establish a continuous forest inventory process that will materialty
reduce the cost of traditional forest inventories.

SILVAH is a very flexible program. !t can be run in three different
modes:

o Interactive mode allows the user to interact directly with the
program, viewing the resulits of one step before deciding what
to do next.

o Script mode allows the user to set up a file containing
processing instructions. Since many users process their data
in the same way, getting the same printouts each time, this
script file enables the program to run without answering the
same questions for each stand.

o Batch mode carries automatic processing a step further,
allowing the user to create a file that lists a number of stands
to be run at one time. Thus, it is possible to process data from
a large number of stands without user intervention (overnight,
for example}.
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# Bingle slends

# Bovers! sands
zdded logether

LIVE TREES ONLY
DEAD TREES ONLY

BOTH LIVE & DEAD TREES

- OUTPUT TO:
® | Pﬁntef

e [ie

SILVAH for IBMPC's

Version 2.0 - 1986
Version 3.0 - 1987
. Version £.04 - 1988

SILVAH also permits data from several stands to be added together
and treated as one stand. This is often convenient to get total
volumes from a compariment or property, or 1o permit combining
of data from adjacent stands.

50. Another option is to include only live trees, only dead trees, or both

51.

live and dead trees. Inclusion of dead trees in volume estimates is
occasionally useful for salvage timber sales and similar programs.

Finally, output is usually directed to a printer, but it can easily be
redirected to a disk file. This enables printouts to be imported to a
word processor and easily incorporated into reports and
management plans. It also enables SILVAH to be run without a
printer.

. The current version of SILVAH is version 4.04, released in October

of 1988 for use on IBM compatible microcomputers. Minor revisions
and updates are made as the need arises. An identical version is
also available for Data General minicomputers.
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v ) ‘ 53. Minimum hardware required to run SILVAM on a microcomputer
- HARDWARE REQUIREMENTS consists of:

512K Memary o : o 512K memory

,' . . o disk drive
Disk Dr sve o printer
Pﬂﬁtef \ o Hard disk and a 286 or faster CPU are highly desirable.
Hard D:sk and 286 CPU :
‘are dessrab!e
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STAND SUMMARY,
DEVELOPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION,

OWNER/AGENCY -
FOREST/PROPERTY --
COUNTY/DISTRICT -~
COMPT -~ STAND -

ACRES
STAND AGE
SITE

A-2

SILVAH -- SILVICULTURE OF ALLEGHENY HARDWOODS - V4.5
PRESCRIPTION, AND MANAGEMENT SIMULATOR PROGRAM
WARREN, PA.

DATE TALLIED:
DATE PRINTED:
FILE: A:\T1.SIL
DEFAULT: SILVAH.DEF

TYPE:

SIZE:

DENSITY:

AUG/1988
17/SEP/1988

US Forest Serv.
Allegheny NF
Ridgway
12 32
.00
UNKNOWN

70 FOR BC

This is a test of read time error messages.

FILE =
*FWARNING* *
**WARNING**
*EWARNING**
**WARNING**
*WARNING**
*kWARNING* *
*HWARNING**
**WARNING* *
*XWARNING* *
*#FAWARNING* *
**WARNING* *

A:\T1.SIL

ONE OF THE ADVANCE REGEN VALUES IS LARGER THAN "ANY REGN"

THE "ANY REGN" VALUE IS LARGER THAN THE "ANY+RESD" VALUE

ONE OF THE INTERFERING PLANT VALUES IS LARGER THAN "ANY INTFW%
NC MATCH FOR SPECIES CODE IN PLOT 1 TREE NO. 1; CODED OHW

DBH NOT BY 2" CLASS IN PLOT 1 TREE NO. 2; DBH RAISED 1"

DBH EXCEEDS 40" IN PLOT 1 TREE NO. 3; DBH CHANGED TO 40V
QUALITY CLASS OUT OF RANGE IN PLOT 1 TREE NO. 4;TREATED AS AGS
HEIGHT APPEARS HIGH IN PLOT 1 TREE NO. 7
HEIGHT ON BULK PRODUCT IN PLOT 1 TREE NO. 8;
HEIGHT ON SAPLING OR POLE IN PLOT 1 TREE NO.
SAP OR POLE GRADED SAW IN PLOT 1 TREE NO. 12;

HEIGHT IGNORED
11;HEIGHT IGNORED
CHANGED TO PULP
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STLVAH -- SILVICUL
STAND SUMMARY, PRESCRIP
DEVELOPED BY THE MNORTHEASTERMN

OWNFR/AGFNCY -- US Forest Serv.
FOREST/PROPERTY -- Allegheny MNi ‘
COUNTY/DISTRICT ~~- Ridyway “*TE:

COMPT - STAND -— 12 3z DPEAuLﬁ

ACRES - 125.00 TYPE: ARDWOOD
STAND AGE - 68 JIZE:

SITE - 70 FPOR BC DENSITY @

SAMPLE TRANSITION STAND

OVERSTORY CRUISE INFORMATTON

overstory data is from an individual tree tally prism cruisc,
using a 10 factor prism, and with trees tallied by
2 inch dbh classes, and heights in the HT/COUNT column.

Overstory data based on 10. plots;
0. additicnal plots needed to reach 15 % of the mean;
8. additional plots needed to reach 10 % of the nean.
Mean basal area is  116. plus or minus 16. square feet per acre

at 90 % confidence ( 12. % of mean).

UNDERSTORY CRUISE INIFORMATION

Data on advance regeneration, site limitations, and understory
is from a standard (checkmark) tally
using 6-ft radius plots.

Understory data is based on 30. plots.
kkkkkk WARNING *xkkk#k

Regeneration data is not based on an adequate number of plots to give
reliable resuits. At least 1. additional plots needed in this stand.



SILVAH -- SILVICULTURE OF ALLEGHENY HARDWOODS - V4.5
STAND SUMMARY, PRESCRIPTION, AND MANAGEMENT SIMULATOR PROGRAM
DEVELCPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN, PA.

OWNER/AGENCY ~- US Forest Serv. DATE TALLIED: AUG/1988
FOREST/PROPERTY -- Allegheny NF DATE PRINTED: 17/SEP/1988
COUNTY/DISTRICT ~- Ridgway FILE: A:\T2.SIL

COMPT - STAND ==~ 12 32 DEFAULT: SILVAH.DEF

ACRES - 125.00 TYPE: TRANSITION HARDWOOD
STAND AGE S SIZE: SMALL SAW

SITE -— 70 FOR BC DENSITY: GT 95 %

SAMPLE TRANSITION STAND

SPECIES OR % OF PLOTS VALUE
CATEGORY STOCKED

DESIRABLE TREE REGENERATION

BLACK CHERRY 73.
NORTHERN HDWD 77.
SMALL OAK 27.
,LARGE OAK 3.
ANY REGEN 83.
RESIDUAL TREES 7.
ANY REGEN + RESD 87.
SAPLING REGEN 0.
OAK SPROUT POTENTIAL 46. 352. (OAKS/A EXPECTED TO SPROUT)
ANY REGEN + SPROUTS 100.

FACTORS AFFECTING REGENERATION DIFFICULTY

DEER IMPACT 4 High
SEED SUPPLY 1 Abundant seeds
REGEN DIFFICULTY 5 Somewhat difficult

INTERFERING UNDERSTORY

WOODY INTERFRNCE 10.
TLAUREL & RHOD 0.
FERN 30.
GRASS 0.
ANY INTERFERENCE 32,
GRAPEVINE 0.

SITE LIMITATIONS FOR REGENERATION

SITE LIMITATIONS 7.
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A-5

SILVAH -- SILVICULTURE OF ALLEGHENY HARDWOCDS - V4.5
STAND SUMMARY, PRESCRIPTION, AND MANAGEMENT SIMULATOR PROGRAM
DEVELOPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN, PA.

OWNER/AGENCY -- US Forest Serv.
FOREST/PROPERTY -- Allegheny NF
COUNTY/DISTRICT -- Ridgway

COMPT - STAND -— 12 32
ACRES - 125.00

STAND AGE - 68

SITE -- 70 FOR BC

SAMPLE TRANSITION STAND

SPECIES OR % OF PLOTS
CATEGORY STOCKED

COVER TYPE
HABITAT TYPE
SOIL TYPE
SITE CLASS
SITE SPECIES
SITE INDEX
REL MERCH HT
ELEVATION
ASPECT

SLOPE %

TOPO POSITION
OPERABILITY
ACCESSABILITY
STRESS FACTORS
DEER IMPACT
GYPSY MOTH
OTHER STRESS

184

DATE TALLIED:
DATE PRINTED:
FILE: A:\T2.SIL
DEFAULT: SILVAH.DEF

TYPE: TRANSITION HARDWOOD

AUG/1988
17/SEP/1988

SIZE: SMALL SAW
DENSITY: GT 95 %
VALUE
1 Forest
9 Unknown
9 Unknown
2 Medium site
BC
70
1.26
2000
25
5

6 Upper flat
1 No limitations
1 2-wh road at stand

High
Unimportant
Light cutting

N



A-6

SILVAH -- SILVICULTURE OF ALLEGHENY HARDWOODS - V4.5
STAND SUMMARY, PRESCRIPTION, AND MANAGEMENT SIMULATOR PROGRAM
DEVELOPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN, PA.

OWNER/AGENCY -- US Forest Serv. DATE TALLIED: AUG/1988
FOREST/PROPERTY -- Allegheny NF DATE PRINTED: 17/SEP/1988
COUNTY/DISTRICT -- Ridgway FILE: A:\T2.SIL

COMPT - STAND  -- 12 32 DEFAULT: SILVAH.DEF

ACRES --  125.00 TYPE: TRANSITION HARDWOOD
STAND AGE -- 68 SIZE: SMALL SAW

SITE -- 70 FOR BC DENSITY: GT 95 %

SAMPLE TRANSITION STAND

MANAGEMENT GOALS

No restrictions on mgmt for either visual or wildlife goals.
For this goal, stand value is Medium

WILDLIFE TREES NO./ACRE
POTENTIAL DEN TREES 12.1
EXISTING DEN TREES 5.1
SNAGS WITH POTENTIAL CAVITIES .0
SNAGS WITH EXISTING CAVITIES 15.2
OTHER STANDING DEAD TREES (Not Snags) .0

WATER HABITATS WITHIN THIS STAND INCLUDE:

Spring seep
Stream < 15 ft wide

HABITAT CONDITIONS SURROUNDING THIS STAND

o o o oo -~ — o — o " - " W —— T " o T

CLEARCUT ACRES W/I 1 MILE 56.00
CULTIVATED ACRES W/I 1 MILE 6.00
OPEN ACRES W/I 1 MILE 30.00
WATER HABITATS INCLUDE: Lake
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A-7

SILVAH -~ SILVICULTURE OF ALLEGHENY HARDWOODS - V4.5
STAND SUMMARY, PRESCRIPTION, AND MANAGEMENT SIMULATOR PROGRAM
DEVELOPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN, PA.

OWNER/AGENCY -~ US FOREST SERV. DATE TALLIED: JguL/ 88
FOREST/PROPERTY -- KEF DATE PRINTED: 17/SEP/1988
COUNTY/DISTRICT -- Trng Area B FILE: A:\4A.SIL

COMPT - STAND -- 4 A DEFAULT: SILVAH.DEF

ACRES - 1.00 TYPE: ALLEGHENY HARDWOOD
STAND AGE ~=- UNKNOWN SIZE: SMALL SAW
SITE ~— UNKNOWN DENSITY: GT 95 %

SAMPLE CHERRY-MAPLE STAND
ORIGINAL STAND

BASAL AREA - SQ. FT. PER ACRE

SPECIES > ALL SP | BC AB SM RM Yp B cuc STM
DIA.
1 .2 i .0 .2 .0 .0 .0 .0 .0 .0
2 1.6 | .0 1.1 .4 ) .0 .0 .0 .0
3 3.2 I .0 1.8 1.3 .0 .0 .0 .0 .0
4 4.4 | .0 1.7 2.4 .3 .0 .0 .0 .0
5 6.5 ‘ .0 2.0 3.8 5 .0 L1 .0 .0
6 5.1 ! .0 .6 4.1 .4 .0 .0 .0 .0
7 6.7 | .3 2.1 3.2 .5 .0 .3 .3 .0
8 5.6 | .7 1.7 2.4 .3 .0 .3 .0 .0
9 7.1 4.4 .4 1.8 .4 .0 .0 .0 .0
10 15.8 i 8.2 2.2 2.2 1.1 0 2.2 0 .0
11 9.2 } 5.9 .7 .0 2.6 .0 .0 .0 0
12 18.8 | 8.6 4.7 .8 4.7 .0 .0 .0 .0
13 24.0 i 19.4 1.8 .0 1.8 .0 .9 .0 .0
14 15.0 | 12.8 2.1 .0 .0 .0 .0 .0 .0
15 12.3 | 8.6 2.5 .0 .0 1.2 .0 .0 0
16 11.2 8.4 .0 .0 1.4 0 .0 1.4 0
17 9.5 ; 7.9 .0 .0 1.6 .0 .0 ) .0
18 - 3.5 .0 .0 .0 .0 3.5 .0 .0 .0
SAPS 15.9 i .0 6.9 8.0 .9 .0 .1 .0 .0
POLES 49.5 i 19.5 7.8 13.7 5.4 .0 2.8 .3 .0
SM SAW 90.7 65.7 11.1 .8 9.5 1.2 .9 1.4 .0
MED SAW 3.5 f .0 .0 .0 .0 3.5 .0 .0 0
LG SAW L0 i .0 .0 .0 .0 .0 .0 .0 .0
TOTAL 159.6 | 85.2 25.8 22.5 15.8 4.8 3.9 1.7 .0
SPECIESS 100. | 53. 16. 14. 10. 3. 2. 1. 0.

ACCEPTABLE GROWING STOCK ONLY

SAPS 11.1 | .0 4.7 5.7 .6 .0 .0 .0 .0
POLES 42.5 ; 18.2 6.4 10.7 5.0 .0 2.0 .3 .0
SM SAW 80.1 | 56.8 11.1 .0 9.5 1.2 .0 1.4 .0
MED SAW 1.8 | .0 .0 .0 .0 1.8 .0 .0 .0
LG SAW .0 | .0 .0 .0 .0 .0 .0 -0 .0
TOTAL 135.4 é 75.0 22.2 16.4 15.1 3.0 2.0 1.7 .0
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SILVAH -- SILVICULTURE OF ALLEGHENY HARDWOODS - V4.5
STAND SUMMARY, PRESCRIPTION, AND MANAGEMENT SIMULATOR PROGRAM
DEVELCPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN, PA.

OWNER/AGENCY -- US FOREST SERV. DATE TALLIED: JuL/ 88
FOREST/PROPERTY -~ KEF DATE PRINTED: 17/SEP/1988
COUNTY/DISTRICT -- Trng Area B FILE: A:\4A.SIL

COMPT - STAND -~ 4 A DEFAULT: SILVAH.DEF

ACRES - 1.00 TYPE: ALLEGHENY HARDWOOD
STAND AGE ~~ UNKNOWN SIZE: SMALL SAW
SITE - UNKNOWN DENSITY: GT 95 %

SAMPLE CHERRY-MAPLE STAND
ORIGINAL STAND

NET VOLUME: DOYLE LOG RULE - BD. FT. PER ACRE

SPECIES > ALL SP | BC AB SM RM YP B CUC STM
DIA.
1 0. ; 0. 0. 0. 0. 0. 0. 0. 0.
2 0. i 0. 0. 0. 0. 0. 0. 0. 0.
3 0. ’ 0. 0. 0. 0. 0. 0. 0. 0.
4 0. | 0. 0. 0. 0. 0. 0. 0. 0.
5 0. , 0. 0. 0. 0. 0. 0. 0. 0.
6 0. | 0. 0. 0. 0. 0. 0. 0. 0.
7 0. I 0. 0. 0. 0. 0. 0. 0. 0.
8 0. | 0. 0. 0. 0. 0. 0. 0. 0.
9 0. ' 0. 0. 0. 0. 0. 0. 0. 0.
10 0. | 0. 0. 0. 0. 0. 0. 0. 0.
11 160 | 120 4. 0. 35, 0. 0. 0. 0.
12 411, 247 52. 17.  96. 0. 0. 0. 0.
13 813. | 718. 29. 0. 51 0. 15. 0. 0.
14 632. | 587. 45. 0. 0. 0. 0. 0. 0.
15 614. | 468, 64. 0. 0 83. 0. 0. 0.
16 701. | 529. 0. 0. 71. 0. 0. 101. 0.
17 657. | 565. 0. 0. 92. 0. 0. 0. 0.
18 318. | o. 0. 0. 0. 318. 0. 0. 0.
SAPS 0. ! 0. 0. 0. 0. 0. 0. 0. 0.
POLES 160. g 120. 4. 0.  35. 0. 0. 0. 0.
SM SAW 3829, | 3113. 190. 17. 311. 83, 15. 101 0.
MED SAW 318. | 0. 0. 0. 0. 318. 0. 0. 0.
LG SAW 0. | 0. 0. 0. 0. 0. 0. 0. 0.
TOTAL 4306. | 3232. 194, 17. 346. 401. 15. 101. 0
SPECIESY 100. | 7s. 5. 0. 8. 9, 0. 2. 0.
ACCEPTABLE GROWING STOCK ONLY
SAPS 0. | 0. 0. 0 0. 0. 0. o. 0.
POLES 160. i 120. 4. 0. 35. . 0. 0. 0. 0.
SM SAW 3404. | 2719. 190. 0. 311.  83. 0. 101. 0.
MED SAW 159. | 0. 0. 0 0. 159. 0 0. 0.
LG SAW 0. ! 0. 0. 0 0. 0. 0 0. 0.
TOTAL 3723. | 2839. 194. 0. 346. 242. 0. 101. 0.
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FILE: A:\4A.SIL
DEFAULT: SILVAIH.DEF
TYPE:
SIZE:
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ORIGINAL STAND

BASAL AREA - 5Q.

[
B. CHER. { R. MAPLE
W. ASH | RED OAK
Y. POP. | OTHERS
AGS
SAPS .0 i .6
JPOLE 18.2 | 7.2
SSAW 58.0 | 10.9
MSAW 1.8 | .0
LSAW .0 | .0
TOT 78.0 : 18.8
UGS
SAPS .0 ; !
POLE 1.3 | 1.3
SSAW 5.9 | .9
MSAW 1.8 | .0
LSAW .0 [ .0
TOT 12.0 | 2.6
ALL
SAPS .0 i 1.0
POLE 19.5 ] 8.5
SSAW 66.9 | 11.8
MSAW 3.5 | .0
LSAW L0 i .0
TOT 89.9 | 21.4
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STTAR
DEVELOE
OWNER/AG
INTY /DT
cCoMpPT -
ACRES

STAND AGE
SITE

SAMPLE CHERRY-MAPLE

SPECIES > ALL SP
TOT BA 159.6
SPECIES% 100.
# TREES 486.
SAPS 70.
POLES 86.
SM SAW 88.
MED SAW 50.
LG SAW 0.
ALL SIZE 85.
DIAM 11.5
DIAM MER 12.4
QUAD DIA 7.8
YRS MAT 31.
EFCT AGE 67

O FACTOR 1.35
WEIB C .00
REL DEN 101.
AGS RDEN 84.
GTOT CDS 41.9
NTOT CDS 33.5
PULP CDS 23.2
GRS BDFT 9769.
NET BDFT 7072.
DOLLARS 938.

ENCY
POREST/PROPERTY -~-
STRICT -~
STAND

STLVAH
D SUMMAR
-

D BY

i‘HT

-— STILVICULTURE OF ALLEGHENY HARDWOODS - V4.
, PRESCRIPTION, AND MANAGEMENT SIMULATOR DROGREW
NORTHEASTERN FOREST EXPERIMENT STATION, WARREN, PA.

US FOREST SERV. DATE TALLIED: JUL/ B8

KEF DATE PRINTED: 17/8EP/1988

Trng Area B FILE: A:\4A.S81L

4 A DEFAULT: SILVAH.DEF

1.00 TYPE: ALLEGHENY HARDWOOD
UNKNOWN SIZE: SMALL SAW
UNKNOWN DENSITY: GT 9% %

STAND
ORIGINAL STAND

| BC ADB SM RM YP B CUC  STM

COMPOSITION -- BA, % OF BA, TREES

i 85.2 25.8 22.5 15.8 4.8 3.9 1.7 .0

| 53. 16. 14. 10. 3. 2. 1. 0.

, 99. 187. 156. 30. 3. 8. 2. 1

QUALITY -- % IN AGS

i 0. 68. 72. 74. 0. O. 0. 0.

| 93, 82. 78. 91. 0. 71. 100. 0.

| 86. 100. 0. 100. 100. 0. 100. 0.

| 0. 0. 0. 0. 50. 0. 0. 0.

| 0. 0. o. 0. 0. 0. 0. 0.

, 88. 86. 3 96, 63. 51. 100. 0.
DIAMETERS AND AGES -- INCHES, YEARS

; 13.2 9.2 6.6 11.8 17.2 10.2 14.6 2.0

| 13.2 11.3 7.8 12.2 17.2 10.3 14.6 .0

i12.6 5.0 5.1 9.8 17.1 9.4 12.3 2.0

i 24. 45 68. 29. 4. 51. 17 120

| 66. 75 52. 61. 86. 69. 73 0.

STRUCTURE
; .97 1.24 2.42 .85 .63 .00 .00 .00
| .00 .00 .00 .00 .00 .00 .00 .00
RELATIVE DENSITY -~ %
i 36. 26. 23. 10. 2. 3. 1. 0.
i 32. 22. 17. 10. 1. 1. 1. 0.
VOLUMES AND VALUES - INT 1/4" LOG RULE

i 27.0 4.5 2.9 4.4 1.6 .9 .5 .0

; 21.6 3.6 2.4 3.5 1.3 .7 L4 .0

L 13.7 3.1 2.3 2.7 .4 .7 .2 .0

i 6891. 889 63. 1021. 652, 69. 184 G.

! 5354. 328. 32. 591. 585, 25. 156. 0.

| 856. 3. 5. 25. 34, 2. 7. 0.
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SILVAYH -- SILVICULTURE OF ALLEGHUNY HARDWOGDS
STH SUMMARY, PRESCRIPTION, AND MANAGEMENT SIMULATOR
DEVELO BY THE NORTHEASTERN FQREST EXPERIMENT ©TA

OWNER/AGENCY - JS FOREST SERV. DATE TALLIED: JUuL/ 83
FOREST/PROPERTY ~~ KLF DATE PRINTED: 17/8000/7198¢8
COUNTY/DISTRICT ~- Trng Arca B FILE: A:N4A.SIL
COMPT - STAND - 4 A DEFAULT: SITVAH.DEFR
ACRES - 1.00 TYPE: ALLEGHENY HARDWOOD
STAND AGE —= UNKNOWH SIZE: SMALL SAW
SITE =— UNKNOWN DENSITY: GT 95 %

SAMPLE CHERRY-MAPLE STAND

SPECIES >

VENEER
GRADE 1
GRADE 2
GRADE 3
PALLET
TOTAL

BOLTWOOD
PULPWOOD
FIREWOOD
TOTAL

VENEER
GRADE 1
GRADE 2
GRADE 3
PALLET
TOTAL

$/MBF
BOLTWOOD
PULPWOOD
FIREWOOD
TOTAL
$/CORD

GR.TOTAL

ALL SP

*

oW e
.

= O 0w

~3
.

0.
46.
C.
46.

1
l

NET LOG

|
|
|
|

PRODUCT LISTING

ORIGINAL STAND

{per acre)

BC AB SM RM YP B cuc STM
VOLUME (INT 1/4" LOG RULE)} - MBF PER ACRE
.2 .0 .0 .0 .0 .0 .0 .0
1.1 .0 .0 -2 .2 .0 .1 .0
2.8 .2 .0 .1 -4 .0 .0 .0
1.3 .2 .0 .3 -0 .0 .0 .0
.0 .0 .0 -0 .0 .0 .0 .0
5.4 .3 .0 .6 .6 .0 .2 .0
NET BULK VOLUME - CORDS PER ACRE
.0 .0 .0 .0 .0 .0 .0 .0
13.7 3.1 2.3 2.7 .4 .7 .2 .0
.0 .0 .0 .0 .0 0 .0 .0
13.7 3.1 2.3 2.7 .4 .7 .2 .0
VALUE - DOLLARS PER ACRE
49. 0. G. 2. 2. 0. 1. 0.
277. 0. Q. 10. 12. 0. 4. 0.
373. 1. 0. 4. 19. 0. 1. 0.
130. 1. 0. 4. 0. 0. 1. 0.
0. 0. 0. 0. o. 0. 0. 0.
829. 2. 0. 20. 34. 1. 7. 0.
155, 6, 5. 34. 57. 20. 42. 0.
0. 0. 0. 0. 0. 0. 0. 0.
27. 6. 5. 5. 1. 1. 0. 0.
. 0. 0. 0. 0. 0. 0. 0.
27. 6. 5. 5. 1. 1. 0. 0.
2. 2. 2. 2. 2. 2. 2. 0.
856. 8. 5. 25. 34. 2. 7. 0.
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STLVAH ~- SILVICULTURE OF ALLEGHENY HARDWOODS -~ V4.5
STAND SUMMARY, EESCRIPIION, AND MANAGEMENT SIMULATOR PROGRAM
DEVELOPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN,
OWNER/AGENCY ~-~ S Forest Serv. DATE TALLIED: AUG/1988
FOREST/PROPERTY -~ Allegheny NF DATE PRINTED: 17/8EP/1988
COUNTY/DISTRICT -~ Ridgway FILE: A:\T2.SIL
CO¥MPT - STAND - 12 32 DEFAULT: STILVAH.DEF
ACRES o 125,00 TYPE: TRANSITION HARDWOOD
STAND AGE - 68 SIZE: SMALIL SAW
SITE e 70 FOR BC DENSITY: GT 95 %
SAMPLE TRANSITION STAND
ORIGINAL STAND
PRODUCT LISTING (total stand)
SPECIES > ALL SP | SM NRO Co BC WO AB RM
NET LOG VOLUME (INT 1/4" LOG RULE) - MBF / 1
VENEER .0 i L0 .0 .0 .0 .0 e .0
GRADE 1 353.3 | .0 50.7 .0 302.6 .0 .0 .0
GRADE 2 102.4 | .0 102.4 .0 .0 .0 .0 .0
GRADE 3 317.8 | .0 .0 145.0 .0 58.8 107.0 7.0
PALLET .0 | .0 .0 .0 .0 .0 .0 .0
TOTAL 773.5 | .0 153.1 145.0 302.6 58.8 107.0 7.0
NET BULK VOLUME - CORDS / 10
BOLTWOOD .0 i .0 .0 .0 .0 .0 .0 .0
PULPWOOD 131.1 | 32.5 15.4 31.8 18.4 26.1 6.0 .9
FIREWOOD .0 | .0 L0 .0 .0 .0 .0 .0
TOTAL 131.1 ! 32.5 15.4 31.8 18.4 26.1 6.0 .9
VALUE - DOLLARS / 100
VENEER .0 E .0 .0 .0 .0 .0 .0 .0
GRADE 1 766.4 | .0 76.8 .0 689.6 .0 .0 .0
GRADE 2 137.3 | .0 137.3 .0 .0 .0 .0 .0
GRADE 3 68.2 | .0 .0 18.6 .0 31.6 17.3 .8
PALLET .0 | .0 .0 .0 .0 .0 .0 .0
TOTAL 971.9 | .0 214,0 18.6 689.6 31.6 17.3 .8
$/MBF 126. | 0 140 13 228. 54 . 16. i1.
BOLTWOOD .0 i .0 .0 .0 .0 .0 .0 L0
PULPWOOD 26.2 | 6.5 3.1 6.4 3.7 5.2 1.2 .2
PIREWOOD L0 .0 .0 L0 .0 .0 .0 .0
TOTAL 26.2 i 6.5 3.1 6.4 3.7 5.2 1.2 .2
'$/CORD 2. | 2. 2. 2. 2. 2. 2. 2.
GR.TOTAL 998.1 ! 6.5 217.1 25.0 693.3 36.8 18.4 1.0

191

PA.



SLLVA V4.5 -- SYSTEM DEFAULTS

For default file: SILVAH.DEF

Cwner/Agency:

Species codes:

Dbh classes:

Overstory cruise type:
BAF/Plot size: 10

~N e O

Regen cruise type: 1

Plot size: 1
Management goal: 1
Management value: 2

Deer pressure: 4

Log Rule: 1

Name of local boltwood product: BOLTWOOD
Name of local log product: PALLET
Data drive & path: A:\

List drive & path: C:\SCRATCH\

Script drive & path: C:\FORESTRY\SILVAH\

How SILVAH interacts: 2
Trees included (1=live, 2=dead, 3=both): 1
Ooutput list dev. (l=printer, 2=file): 1

COMMERCIAL SALE BREAKPOINTS

Board Feet Cords
Sawtinber sale 2000. 0.
Integrated sale 1500. 5.
Cordwood sale 0. 7.

MINIMUM DIAMETERS FOR VOLUME CALCULATIONS

Hardwoods Softwoods

Pulp 5.
Sawtimber 10
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S“';hf - SILVICULTURE OF ALLECHENY HARDWCODS - V4.5
MANAGEMENT SII TOR PROGRAM
EXPERIMENT STATION, WARREN, PA.

.:wrnZ\ VN

DEVELCPED d‘

OWHER/AGENCY - U% Forest Serv. DATE TALLIED: AUG/ 1988
FOREST/PROPERTY ~-- Allegheny NF DATE PRINTED: 17/SEP/1988
COUNTY/DISTRICT -~ Ridgway FILE: A:\T2.8TL

COMPT - STAND -— 12 32 DEFAULT: SIIVAH.DEF

ACRES - 125.00 TYPE: TRAJ&%¢1ON HARDWOOD
STAND AGE o G8& SIZE: SMATL SAW

SITE - 70 FOR BC DENSITY GE 95 %

SAMPLE TRANSITION STAND

This transition stand is dominated by
Sugar Maple, Red Oal, Chestnut Oak, Black Cherry, White Oak, and Beech,
which together comprise 92. % of the basal area.

This is a small sawtimber stand, with average diameter of 12.1 inches.
Sapling trees too small to be merchantable do not represent

a significant proportion of stand stocking and need not be

included in any partial cuttings.

If this stand is managed under an even-age silvicultural system,
The several species groups will mature at markedly different times.
The average nunber of years to maturity is 24.

Effective stand age is about 81. years.

If this stand is managed under an all-age silvicultural systen,
the distribution of diameters, proportion of sawtimber, and
density of shade-tolerant species

are adaptable to selection cutting.

Relative stand density is 97. % of the average maximum stocking
expected In undisturbed stands of similar size and species composition.
This density 1s well above the optimum for best individual tree growth.
At this relative density, growth rate of the biggest trees is probably
moderate, while growth rate of the medium and smaller-sized trees

is probably poor and mortality due to crowding high.

Partial cutting to provide more growing space for the better stems is
highly desirable at this time.

Total growing stock amounts to 116. sg. ft. of basal area per acre.

Gross total volume in all trees, to a 4-inch top, is 18. cords per acre;
if divided into pulpwood and sawtimber, the net merchantable volume

is 10. cords of pulp weod and 6188. board feet of

sawtimber Int 1/4"log rule.

The total stand value is estimated to be about 798. dollars per acre.

Trees of acceptable guality for future growing stock
. - l -
provide a fully stocked stand by themselves.

Undesirable understory plants may interfere with regeneration.
Dense fern understory may limit regeneration.

Advance seedlings are abundant and should provide the basis
for successful natural regeneration if the overstory is harvested.

The next stand will be dominated by Black Cherry
194
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SILVAH ~- SILVICULTURE OF ALLEGHENY HARDWOODS - V4.5
STAND SUMMARY, PRESCRIPTION, AND MANAGEMENT SIMULATCOR PROGRAM
DEVELOPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN, PA.

OWNER/AGENCY -~ US FOREST SERV. DATE TALLIED: JUL/ 88
FOREST/PROPERTY -~ KEF DATE PRINTED: 17/SEP/1988
COUNTY/DISTRICT -~ Trng Area B FILE: A:\4A.SIL

COMPT -~ STAND -- 4 A DEFAULT: SILVAH.DEF

ACRES - 1.00 TYPE: ALLEGHENY HARDWOOD
STAND AGE -~ UNKNOWN SIZE: SMALL SAW
SITE —— UNKNOWN DENSITY: GT 95 %

SAMPLE CHERRY-MAPLE STAND

**% %% *RECOMMENDED TREATMENT : **x %% %%

Make a COMMERCIAL THINNING (INTEGRATED)
to provide additional growing space for the better trees,
and to provide some intermediate yield.
The volumes to be removed are:
1704. bd ft (Int 1/4" log rule) and 9.0 cords.

MARKING INSTRUCTIONS

Reduce relative stand density to 66. %

leaving 106. sg. ft. of basal area per acre.

Remove trees in the size and quality classes shown below.
cut 2. out of 3. trees from the pole size class.

cut 1. out of 5. trees from the ssaw size class.

trees from the msaw size class.

U

Cut 3. out of

About 36 % of the trees cut will be UGS.
This will result in removal of about 80 % of the UGS in this stand,
and about 100 % of the merchantable-size UGS.

Within the size and guality constraints above, favor the best trees
whenever possible. Try to preserve seed sources of scarce species

if they are desired in the regeneration, and strive for uniform spacing
among residuals whenever possible.
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A-17

SILVAH -- SILVICULTURE OF ALLEGHENY HARDWOCODS -~ V4.5
STAND SUMMARY, PRESCRIPTION, AND MAMNAGEMENT SIMULATOR PROGRAM
DEVELOPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN, PA.

OWNER/AGENCY -- US Forest Serv. DATE TALLIED: AUG/1988
FOREST/PROPERTY -- Allegheny NF DATE PRINTED: 17/SEP/1988
COUNTY/DISTRICT -- Ridgway FILE: A:\T2.SIL

COMPT - STAND -— 12 32 DEFAULT: SILVAH.DEF

ACRES - 125.00 TYPE: TRANSITION HARDWOOD
STAND AGE - 68 SIZE: SMALL SAW

SITE - 70 FOR BC DENSITY: GT 95 %

SAMPLE TRANSITION STAND

** k%% *RECOMMENDED TREATMENT : %% % % % %

NOTE: A COMMERCIAL THINNING (INTEGRATED)

would normally be recommended for this stand,

but there is insufficient volume available for such a cutting. Therefore:
Defer any cutting now and re-examine the stand in about 10 years.

e * WARNING #** Relative density is just above the 35% decision point;
A harvest cutting may also be appropriate.
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SILVEH -~ SILVICULTURE OF ALLEGHENY HARDWOODS - V4.5
STAND SUMMARY, PRESCRIPTION, AND MANAGEMENT SIMULATOR PROGRANM
DEVELOPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN, PA.
OWNER/AGENCY -~ US FOREST SERV. DATE TALLIED: Jui/ 88
FQRBST/PROPEPTY -~ KEF DATE PRINTED: 17/SEP/1988
COUNTY/DISTRICT ~~ Trng Area B FILE: A:\4A.SIL
COMPT ~ STAND -4 A DEFAULT: SILVAH.DEF
ACRES e 1.00 TYPE: ALLEGHENY HARDWOOD
STAND AGE —~— UNKNOWN SIZE: SMALL SAW
SITE ~ UNKNOWN DENSITY: GT 95 %
SAMPLE CHERRY-MAPLE STAND
ORIGINAL cuUT RESIDUAL | ORIGINAL cuT RESIDUAL
BASAL AREA - SQ FI/A ! SPECIES COMPOSITION - %
SAPS 15.9 .0 15.9 i % BC 53. 55,
POLES 49.5 33.8 15.7 i % YP 3. 2.
SM SAW 90.7 17.8 72.9 | % cuc 1. 1.
MED SAW 3.5 2.2 1.4 i % SM 14. 11
.G SAW L0 .0 .0 | % RM 10. 11.
TOTAL 159.6 53,7 105.8 | % AB 16. 18.
NUMBER OF TREES - #/A | QUALITY -- % IN AGS
# TREES 486. 107. 379, | % AGS 85. 95,
DIAMETERS - IN. | AGES - ¥YRS.
DIAM 11.5 11.9 i YRS MAT 31. 26.
DIAM MER 12.4 13.3 | EFCT AGE 67. 72.
QUAD DTA 7.8 7.2 |
RELATIVE DENSITY - % | STRUCTURE
REL DEN 101. G6. i O FACTOR 1.4 1.0
AGS RDEN 84. 60. , WEIB C .0 .0
BD FT INT 1/4", VALUE/A { CORD VOLUME/A
GR. BDFT 9769, 2373. 7396. ; TOT CDS 41.9 14.4 27.5
NET BDFT 7072. 1704. 5368. l NET CDS 33.5 11.5 22.0
DOLLARS 938. 220. 718. | PULP CDS 23.2 9.0 14.1
————————————————————————————— TOTAL STAND mmm e e e e e
BD FT INT 1/4%, VALUE } CORD VOLUME
GR. MBF 9.8 2.4 7.4 E TOT CDS 42 . 14. 27.
NET MBF 7.1 1.7 5.4 ! NET CDS 33 12. 22.
M DOLLAR .9 .2 .7 ' puLp cDS 23 9. 14.

197



SILVAH ~- ;LLVECTZTUF,
STAND SUMMARY, PRE i
DEVELOPED BY THE NUhIHELSTx

OQWNER/AGENCY == JS FOREST SERY.

FOREST/PROPERTY ~- KEF

COUNTY/DISTRICT ~- Trny Area B FILE: ANAA. 511

COMPT —~ STAND - 4 A DEFAULT: SILVAR.DEP

ACRES - 1.00 TYPE: ALLECGHLNY HARDWOOD
STAND AGE —— UNKNOWN SIZE: SHALL S5AW
SITE —-~ UNKNOWN DENSITY: 50 TO 80 %

SAMPLE CHERRY-MAPLE STAND
RESIDUAL STAND

BASAL AREA ~ 350Q. FT. PER ACRE

SPECIES > ALL SP | BC AR SM RM VP B cuc STM
DIA.
1 20 L0 .2 .0 .0 .0 .0 0 .0
2 1.6 | L0 1.1 L4 .0 .0 .0 0 .0
3 3.2 ’ L0 1.8 1.3 ) .0 L0 0 .0
4 4.4 | ) .7 2.4 .3 .0 .0 0 .0
5 6.5 l L0 2.0 3.8 .5 .0 .1 0 .0
6 1.3 } .0 L1 1.1 .1 .0 .0 0 .0
7 2.0 | .1 .7 1.0 L1 .0 e 1 L0
8 1.8 .3 .5 .8 L1 .0 .1 0 .0
9 2.0 | 1.1 .2 5 .2 .0 L0 ) .0
10 5.2 | 3.0 .6 .6 ! L0 .6 L0 .0
11 3.4 | 2.7 L2 ) 1.0 .0 .0 .0 .0
12 13.6 ‘ 5.0 4.3 .0 4.3 .0 .0 ) .0
13 18.5 ‘ 15.1 1.7 L0 1.7 .0 .0 .0 L
14 13.6 | 11.7 1.9 .0 e .0 .0 .0 .0
15 11.2 | 7.8 2.2 .0 .0 1.1 .0 .0 .0
16 8.9 | 6.4 0 .0 1.3 .0 .0 1.3 L0
17 7.2 g 5,7 .0 .0 1.4 .0 .0 .0 .0
18 1.4 .0 0 .0 .0 1.4 .0 ) .0
SAPS 15.9 | .0 6.9 8.0 .9 .0 .1 .0 .0
POLES 15.7 1 6.7 2.4 3.9 1.8 .0 .7 L1 .0
SM SAW 72.9 i 51.7 10.1 .0 8.7 1.1 .0 1.3 .0
MED SAW 1.4 f .0 .0 .0 .0 1.4 .0 .0 .0
LG SAW L0 | L0 L0 .0 .0 .0 0 L0 .0
TOTAL 105.8 | 58.4 19.4 11.9 11.4 2.5 9 1.4 .0
SPECIES% 100. | 55, 18. 11. 11. 2. 1. 1. 0.
ACCEPTABLE GROWING STOCR ONLY
SAPS 1.1 L0 4.7 5.7 .6 .0 .0 L0 .0
POLES 15.7 % G.7 2.4 3.9 1.8 e .7 1 e
SM SAW 72.9 . 51.7 10.1 L0 5.7 1.1 .0 1.3 .0
MED SAW 1.4 ! .0 L0 .0 L0 1.4 L0 0 .0
LG SAW .0 l L0 .0 .0 .0 .0 .0 .0 .0
TOTAL 101.0 | 58.4 17.2 9.7 11.1 2.5 .7 1.4 .0
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STLVAH -— STLVICULTURE OF ALLEGHENY HARDWOODS - V4.5
STAND SUMMARY, PRESCRIPTION, AND MANAGEMENT SIMULATOR PROCGRAM
DEVELOPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN, PA.

OWNER/AGENCY -~ US Forest Serv. DATE TALLIED: AUG/1988
FOREST/PROPERTY ~- Allegheny NF DATE PRINTED: 17/SEP/1988
COUNTY/DISTRICT ~- Ridgway FILE: A:\T2.8IL

COMPT ~ STAND - 12 32 DEFAULT: SILVAH.DEF

ACRES - 125.00 TYPE: TRANSLITION HARDWOOD
STAND AGE - 68 S51Z2E: SMALL SAW

SITE el 70 TOR BC DENSITY: GT 95 %

SAMPLE TRANSITION STAND

%k %% ¥ TREATMENT SPECIFIED BY USER:*%*&%%

The volumes to be removed are:
1560. bd ft (Int 1/4" log rule) and 4.0 cords if an integrated sale
or 4.3 cords 1f a pulpwood only sale.

MARKING INSTRUCTIONS

Reduce relative stand density to 60. %,
leaving 75. sqg. ft. of basal area per acre.
Remove trees in the size classes shown below.

cut 1. out of 2. trees from the pole size class.
cut 1. out of 2. trees from the ssaw size class.
cut 1. out of 6. trees from the msaw size class.
cut 5. out of 6. trees from the lsaw size class.
About 100 % of the trees cut will be UGS.

This will result in removal of about 29 % of the UGS in this stand,
and about 89 % of the merchantable-size UGS.

SPECIFICATIONS USED FOR THIS CUT ARE BASED ON
A SELECTION CUT

MINIMUM MAXIMUM STRUCTURE MAXIMUM Q
DENSTITY REMOVED FPACTOR DIAMETER FACTOR
GO 45 26 1.2
SPECIES DIa TO DIA QUAL TO QUAL % CUT PRIORITY
ALL 6 11 2 2 100 2
ALL 12 17 2 2 83 2
ALL 18 23 2 2 83 2
ALL 24 40 2 2 83 2
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STLVAH
STAND SUMMARY,
DEVELOPED BY THE

SLIV
PRES
NORTIHEA

ic

OV\}NE‘R/AG“}’\ICS{ —-— US Foreas t

CRIPTION,

ULTURE OF ALLEGHENY
AND MANAGEMENT
ST ;QREST EXPERIMENT

ERN

Serv. DATE

HARDYO
SIMULATOR ¢
STATION, i

TALLIED:

L

Vi,

oDs

FOREST/PROPERTY -~ Allegheny NI DATE PRINTED:
COUNTY/DISTRICT -- Ridgway FILE: A:\T2.SIL
COMPT -~ STAND -— 12 32 DEFAULT: SILVAH.DEF
ACRES - 125.00 TYPE: TRANSITION HARDWOOD
STAND AGE - 68 SIZE: SMALL SAW
SITE —— 70 FOR BC DENSITY: GT 95 %
SAMPLE TRANSITION STAND
*EFXFEATREATMENT SPECIFIED BY USER: ***xx%%
The volumes to be removed are:
2966. bd ft (Int 1/4" log rule) and 4.1 cords if an integrated sale
or 6.6 cords if a pulpwood only sale.

MARKING TINSTRUCTIONS

Reduce relative stand densit

leaving 70. sqg. ft. of bas
Remove trecs in the size cla
Ccut 1. out of 3. trees {fro
Cut 2. out of 5. trees fro
Cut 3. out of 5. trees fro
Cut all of the trecs from th
About 77 % of the trees cut

will result in removal
76 % of the merch

This
and about

SPECIFICATIONS USED FOR THIS

MINIMUM MAXTIMUM
DENSITY REMOVED
60 45
SPECIES DIA TO DIA
AB G 40
ALL 20 40
ALL 6 18
ALL ) 40

y te 60. %,

al area per acre.

auens shown below.

m the pole size class.
m the ssaw size class.
m the msaw size class.
e lsaw size class.

will be UGS.

of about 76 % of the UGS
antable-size UGS.

USER-DEFINED CUT:

STRUCTURE MAXIMUM

FACTOR DIAMETER
0/ 0

QUAL TO QUAL $ CUT
1 2 100
1 2 71
2 2 71
1 1 0
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A-22

STIVAH ~~ STLVICULTURE OF ALLEGHENY HARDWOODE - V4.5
STAND SUMMARY, PRESCRIPTION, AND MANAGEMENT SIMULATOR PROGRAM

i

DEVELOPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN, PA.

OWNER/AGENCY - U FORELET SERV. DATE TALLIED: JUL/ &8
FOREST/FPROPERTY -~ KEF DATE PRINTED: 17/SEP/1988
COUNTY/DISTRICT -~ Trng Avrea B FILE: A:\4A.SIL

COMPT -~ STAND - A DEFAULT: SILVAH.DEF

ACRES - 1.00 TYPE:

STAND AGE = VART SIZE:

SITE ~~ UHKNOWN DENSITY:

SAMPLE CHERRY-MAPLE STAND

SIMULATED STAND DEVELOPMENT

YRS NO. BASAL REL DIA % % % TOT PULP MBF $ NET MORT
TREES AREA DEN MER CAP M&B OAK CDS CDS GROWTH

0 4806 160 101 12.4 56 30 6] 33 23 7.1 938

cuT 107 54 35 12 9 1.7 220

RES 379 106 66 13.3 bLEé 30 0 22 14 5.4 718
2.49 .05

5 375 118 71 14.0 59 28 0 26 15 7.0 1097
2.55 .05

10 370 131 76 14.8 60 27 0 29 17 8.7 1611
2.59 .06

15 364 144 80 15.6 061 26 0 3 18 10.6 2248

cuT 58 33 20 7 5 2.0 461

RES 307 111 60 16.2 64 23 O 26 14 8.6 1787
2.46 .04

20 302 124 64 17.1 66 22 0 30 15 10.4 2398
2.49 .04

25 297 126 69 17.9 67 21 0 33 16 12.3 3037
2.49 04

30 293 149 73 18.7 67 20 0 37 18 14.2 3713

cuT 293 149 73 37 18 14.2 3713

RES 0 0 0 .0 0 0 0 0 0 .0 0
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SILVAH -- SILVICULTURE OF ALLEGHENY HARDWGODS - V4.5
STAND SUMMARY, PRESCRYPTION, AND MANAGEMENT SIMULATOR FRARREN, PA.

OWNER/AGENCY -= UE FOREST SERV. DATE TALLIED: JUL/ 88
FOREST/PROPERTY -- KEOF DATE PRINTED: 17/8SEP/1288
COUNTY/DISTRICT ~- Trng Area B FILE: A:\4A.SIL

COMPT - STAND -— 4 A DEFAULT: SILVAH.DEF

ACRES - 1.00 TYPE:

STAND AGE -— VARIOUS SIZE:

SITE —— UNKNOWN DENSITY:

SAMPLE CHERRY-MAPLE STAND

SIMULATED PRODUCT YIELD

YRS DATE TOTAL PULP MBF $
CORDS CORDS SAW TOTAL

e -t — o o o T W e Wt Nt S han o e o o s = e e e e e e e e S b e b et e e e o mw emn e o e e e e e oa wn wa eab s s 4

INITIAL STAND
0 88 22.0 14.1 5.4 718.

CUTTING YIELDS

0 88 11.5 2.0 1.7 220.

15 103 7.4 4.6 2.0 461.

30 118 37.3 17.6 14.2 3713.
FINAL STAND

30 118 .0 .0 .0 0.
TOTAL YIELD 56.2 31.3 17.9 4394,
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STLVAH -- STLVICULTURE OF ALLEGHENY HARDWOODS - V4.5
STAND SUMMARY, PRESCRIPTION, AND MANAGEMENT SIMULATOR PROGRAM
DEVELOPED BY THE NORTHEASTERN FOREST EXPERIMENT STATION, WARREN,

OWNER/AGENCY ~— US FOREST SERV. YEAR SIMULATED: 10 ( 98)
FOREST/PROPERTY -- KEF DATE PRINTED: 17/SEP/1988
COUNTY/DISTRICT -- Trng Area B FILE: A:\4A.SIL

COMPT - STAND - 4 A DEFAULT: SILVAH.DEF

ACRES - 1.00 TYPE: ALLEGHENY HARDWOOQD
STAND AGE —- UNKNOWN SIZE: MEDIUM SAW
SITE -~ UNKNOWN DENSITY: 50 TO 80 %

SAMPLE CHERRY~-MAPLE STAND

SIMULATED STAND

SPECIES > ALL SP | BC AB SM RM YP B CUC STM
COMPOSITION -- BA, % OF BA, TREES
TOT BA 131.0 i 75.6 22.1 13.4 13.8 3.2 1.0 1.7 .0
SPECIES% 100. 58.  17. 10.  11. 2. 1. 1. 0.
# TREES 370. | 61. 166. 116.  20. 2. 2 1. 1
QUALITY -- % IN AGS
SAPS 68. 1 0. 66. 71. 73. 0. 0. 0. 0.
POLES 96. | 100. 95. 94.  95. 0. 92. 100. 0.
SM SAW 100. | 100. 100. 100. 100. 100. 100. 100. 0.
MED SAW 100. | 100. 0. 0. 100. 100. 0. 100. 0.
LG SAW 0. | 0. 0. 0. 0. 0. 0. 0. 0.
ALL SIZE 96. | 100. 8%. 82.  98. 100. 86. 100. .
DIAMETERS AND AGES -- INCHES, YEARS
DIAM 13.6 % 15.7 10.0 5.9 13.9 19.0 10.0 17.2 2.0
DIAM MER 14.8 | 15.7 12.8 7.7 14.3 19.0 10.5 17.2 .0
QUAD DIA 8.1 15.1 4.9 4.6 11.2 18.7 8.9 15.6 2.0
YRS MAT 17. | 11.  35. 69.  18. 0. 50. 4. 120.
EFCT AGE 80. | 79.  85. 51. 72. 95. 70.  86. 0
STRUCTURE
Q FACTOR 1.09 | 1.03 1.12 3.12 .80 .00 .00 .00 .00
WEIB C .00 | ‘00 .00 .00 .00 .00 .00 .00 .00
RELATIVE DENSITY -~ %
REL DEN 76. 28. 22. 14. 8. 1. 1. 1. 0.
AGS RDEN 70. 28.  20. 11. 8. 1. 1. 1. 8.
VOLUMES AND VALUES - INT 1/4" LOG RULE

~TOT CDS 36.7 | 25.5 3.9 1.3 4.1 1.1 2 .6 0
IoT CDS 29.4 20.4 3.1 1.0 3.3 .9 2 .4 o
PULP CDS 16.9 10.6 2.5 1.0 2.2 .3 .2 .2 -0
GRS BDFT 11029. | 8ooon. 998.  41. 1175. 466.  38. 221. 0.
NET BDFT 8703. | 6838. 420. 18, 790. 427. 10. 200. v
DOLLARS 1611. | 1516. 9. 2. 44. 29. 0. 11. C.



Regeneration Principles and Practices

Stephen B. Horsley, L. R. Auchmoody, Russeill S. Walters

REGENERATION

Principles and Practice

The SILVAH stand analysis and prescription system provides a
systematic procedure for analyzing data from forest stands in
order to choose a silvicultural prescription. In stands being
managed under an even-age system, regeneration cuttings will
be prescribed by the SILVAH system when the stand has
reached maturity. This paper describes the underlying principles
behind even-age regeneration practices recommended by the
SILVAH system, and gives guidance on the proper application of
these regeneration practices.

The principles and practices presented here apply to the
cherry-maple, northern hardwood, and oak-hickory forests that
occur on the Allegheny Plateau and Allegheny Mountain sections
of New York, Pennsylvania, Maryland, and West Virginia.

The cherry-maple type is a variation of the northern hardwood
type consisting primarily of black cherry, red maple, sugar
maple, and beech. Associated species include white ash,
yellow-poplar, sweet and vyellow birch, cucumberiree, and
hemlock. Cherry and the maples usually dominate stands in
Pennsyivania and southward; white ash and sugar maple tend to
be more important, and red maple less important, in the New
York portion of the range. Stands with less than 25 percent
basal area in black cherry are considered part of the northern
hardwood type. The small proportion of cherry affects ease of
regeneration, however, the two types are at opposite ends of a
continuum.
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NORTHERN HARDWOOD SEED SUPRLY

E&é&s Periodictty {yrs)
Black Charry 2-3
Red Mapls 2-3
White Ash 3.5
Sugar Maple 3-8
Yeliow-Poplar 1
Beech 6

OAK SEED SUPPLY

Species Periodicity (yrs)
Northern Réd Oak 4-5
White Oak 4-5
Scarlet Oak 4-5
Chestnut Oak 4-5
Black OQak 3

SEED STORAGE IN FOREST FLOOR
Northern Hardwoods Xfi‘fﬁ:
Black Cherry 3.5
White Ash
Yetlow-Poplar
Red Maple
Birch
Hemiock
Sugar Maple o
Beech 0

-

"

BRI AR

El

-t b wh G

SEED STORAGE IN FOREST FLOOR

Oaks Years
Northern Red Oak 0
White Oak
Scarlet Oak 0
Chestnut Oak 0
Black Oak 0

10.

11.

12.

13.

Black cherry and red maple produce abundant seed, with good
Crops cecurring every 2 or 3 years. White ash and sugar maple
have good seed crops much less frequently approximately every
3 to 5 years. Yellow-poplar may prodiuce a good seed crop
almost every year, crop failures as well as bumper crops, only
oceur infrequently.  Although vellow-poplar produces a lot of
seed. viability is extremely low, seldom more than 5 percent.
Beech produces a good seed crop at approximately 6-year
intervals.

In general, oak acorn production is very erratic. Black oak may
produce a good acorn crop approximately every 3 vears,
whereas red, white, chestnut, and scarlet caks may only have a
good crop every 4 or 5 years. Bumper crops occur irregularly
and may be as infrequent as 10 years apart. it is believed that
significant quantities of oak seedlings originate only in years of
a bumper seed crop, when quantities in excess of those
constmed by mammals and insect predators are produced.
These seedlings are generally from acorns cached but not
retrieved by small mammals.

Buried seed is an important source of regeneration in Allegheny
stands. Seeds of some species remain viable for several years.
Among the northern hardwoods, black cherry, white ash, and
yellow-poplar seeds may remain dormant and viable in the forest
floor for 3 to 5 years. This helps ensure a relatively constant
seed supply for these species. Red maple, birch, and hemiock
seeds seldom remain viable in the forest floor for more than a
year or two. But, these species have frequent seed crops, so
their seed supply is also relatively constant. Sugar maple and
beech seeds commonly germinate following dispersal, and do
not store in the forest floor.

Lack of seed storage in the forest floor also is common to the
northeastern oaks.
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SEED STORAGE B FOREST FLOOR
Moncommerclal Speciss

Spocies
Striped Maple
Pin Cherry
Rubus spp .
Grass
Sassafras
Grapsvine
Rhododendron
Bogwood
Sowrwood
Blackgum
Laurel

Years

1-2
30+
30+
Many
5

11+
&

- Q0o

14,

15.

Some species, notably beech and aspen, also reproduce
abundantly from root suckers.

Striped maple, an undesirable species, produces seeds almost
every year, but the seeds do not remain viable for more than a
year or so. However, striped maple seedlings can persist in the
shade of a closed canopy, growing very slowly for up to about
40 years.

Buried seeds of non-commercial and undesirable species also
are important in revegetation of disturbed stands. These include
pin cherry, blackberry, raspberry, grass, other herbacecus plants,
sassafras, grapevine, and rhododendron. Seeds of dogwood,
sourwood, blackgum, and mountain laurel have little or no
storage life.
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18.

19.

20.

Seedbed requirements vary among species. Birches regenerate
more abundantly on scarified seedbeds, but scarification is not
required. Bed maple, white ash, and hemlock germinate better
where the surface organic layers have been disturbed or mixed
with mineral soil.

Sugar maple, beech, and black cherry germinate as well on
undisturbed forest floor as on disturbed sites. High surface
moisture is necessary for good germination of aif species.

Advance reproduction of sugar maple, beech, and hemiock is
very shade-tolerant and can survive and grow in uncut or lightly
cut stands for many years.

Even the less tolerant cherry, ash, most oaks, and red maple can
germinate and survive for 3 to 5 years under a moderately heavy
canopy. These seedlings will die, if the overstory is not reduced,
but new seedlings are constantly germinating to replace them.



oo

22.

s

In addition, all of the hardwood species can also reproduce from
sprouts. Red maple is well known as a prolific sprouter. Black
cherry, white ash, sugar maple, beech, birch, and the oaks
sprout readily from dormant buds around the base of stumps.
Stumps of small frees less than 4 inches in diameter sprout more
frequently than stumps of larger diarneter trees.

Because of its strong sprouting ability, oak regeneration can
survive browsing, breakage, drought, and fire. Top dieback and
resprouting of seedlings usually occurs a number of times. Each
successive shoot is taller and the root system is stronger.
These shoots are called seedling sprouts.

23. Where oak regeneration is obtained, seedling sprouts and stump

sprouts usually form much of the new stand. Thus, cak stands
are regenerated before, not after, the harvest cut.
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Deer Browsing

24.

25.

26.

Many oak stands are transitory on sites where shade-tolerant
hardwoods are the climax. The trend toward this climax is very
strong. Without adeguate large ocak advance regeneration, a new
cak forest will not regenerate. Small oak seedlings, i present,
cannot grow fast enough o compete with faster growing
species, such as black cherry, red maple, and yellow-poplar.

Stand density controls the quantity of light available to advance
regeneration, and is an important environmental factor affecting
seedling development. Reducing stand density to 60 percent of
full stocking improves conditions for seed germination and
seedling survival, but permits only a small amount of growth.
Thus, the number of small advance seedlings increases
gradually over a 5- to 10-year period.

Even in the presence of adequate light, the understory of
hardwood stands in Pennsylvania lacks the waist-high
regeneration commonly found in other eastern hardwood types.
When desirable seedlings are present, they are normally only a
few inches tall. The dramatic difference in regeneration between
hardwood stands in Pennsylvania and similar stands elsewhere
has been brought about by long-term browsing from a large herd
of white-tailed deer. Deer browsing has caused continuous
damage to forest vegetation since the 1920’s.
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Deer Browsing Effects

Fewer seedings
Smaller seedings

@ Altered species composition

Average Meight of

C 10 20 40 80
Deer Densty {No/Sq Mi)

Clearcut
£ 154
&
T
&
R :
= !

27.

28.

29.

30.

Deer browsing has several effects on regeneration. The number
of seedlings is reduced, surviving seedlings are smaller, and the
species composition is altered.

Deer dramatically affect regeneration stocking. Where deer were
excluded by fencing (right). regeneration was successful; but
where they were not (left). regeneration failed. Browsing by
white-tailed deer is presently recognized as the most important
cause of regeneration failure in the forests of Pennsylvania.

Deer browsing also has strong effects on seediing height. This
chart shows the average height of the tailest seedling in
5-year-old clearcuts where different deer densities were
maintained. Seedling height is reduced dramaticaily at higher
deer densities. At 40 and 80 deer per square mile, seedlings
were only half as tall as those at 10 and 20 deer per square mile.
Thus, the amount of time required to establish a new stand
increases with increasing deer densities.

Deer browsing effects the species composition of regeneration.
Desirable timber species, such as the maples, ash, and
yellow-poplar, are highly preferred by deer and tend to be
eliminated when they are small seedlings. Since black cherry is
very abundant and is intermediate in food preference, it is
browsed to a lesser extent. Thus, with the higher deer
populations found on the Allegheny Plateau, if any desirable
regeneration is present it tends to be black cherry, as shown
here. Stands composed mostly of black cherry have
shortcomings for timber production and deer habitat. Monotypic
stands are vuinerable to insect and disease attacks and they lack
the diversity needed for high-quality wildlife habitat.
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Interfering Plants

32.

33.

34.

2ed

in addition 1o causing fewer s

browsing also  inoreases  the abundance  of  undesirable
herbaceous and woody plants. Such changes are most obvious
in stands that have had thinnings or shelterwood cuttings in the
past 25 years or s0. These cuttings have dramatically increased
hayscented fern, New York fern, short husk grass, striped maple,
and beech in the understory.

Increases in the amounts of these plants seem to have occurred
for several reasons. First, they are either low on the food
preference list of deer, or they tolerate browsing, or they resprout
readily. Ferns and grass form a very small portion of the deer's
diet and are not browsed extensively. Striped maple and beech
are browsed to some extent, but they are not killed and are able
to respond with vigorous new growth.

Second, ail of these species are tolerant of understory shade.
Beech is one of the most shade-tolerant species in the eastern
hardwood forest. And, the ferns and striped maple actually grow
better in partial shade than when fully exposed in a clearcut.

Lacking competition from the more palatable species,
undesirable species are able to thrive in the understory.
Understanding how these plants regenerate and become
established is an important first step in learning how to control
them.
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37.

38.

Hayscentad and New York fern regenerate from spores where
bare mineral soil is present, but they spread primarily from a
perenniai underground stem or rhizome. The ferns spread by
repeated forking and extension of the rhizome. in stands where
a portion of the overstory has been removed, the rhizome not
only grows faster and forks more frequently than in uncut stands,
but it also forms many new rhizome buds. These buds grow out
rapidly and greatly expand the area covered by the fern plant.

Short husk grass has a rhizome system similar to that of the
ferns, but this species also produces farge quantities of seed that
fall to the ground and are stored in the forest floor. The forest
floor also contains seeds of other grasses and sedges that
germinate after logging disturbance.

These plants interfere with the development of advance
regeneration of Allegheny hardwoods. We found that ferns have
a major effect on the buildup of desirable seedlings. After 5
years, where seedlings were fenced and weeded of ferns, there
were 106,000 desirable seedlings per acre. But where seedlings
were fenced, and ferns were not removed, there were only
19,000 desirable seedlings per acre.

After a shelterwood removal cut, desirable seedlings, such as
black cherry, grow less in the presence of fern and grass. Both
fern and grass reduce seediing height growth, but ferns have a
greater effect than grass. Hardwood seedlings are inhibited by
fern and grass, and with the present high deer population few
are able to grow above the reach of deer.

215



39. Dense understories of tolerant hardwoods also have undesirable
effects on hardwood advance regeneration. Even small stems of
tolerant species can be troublesome in partially cut stands
because they often develop faster than the less tolerant
regeneration of desirable species.

ET ‘ R 40. In addition to fern, grass, striped maple, and beech, many oak
INTERFERENCE IN stands contain dense understories of rhododendron and
mountain laurel or understories of tolerant species, such as

OTHER FOREST TYPES dogwood, sourwood, sassafras, red maple, and black gum.

: When these species are present in dense stands, oaks either fail
- @ Fern and Grass to become established or are not able to outgrow these
5 . competitors. Climbing grapevines can alsc physically damage
@ Rhododendron and Mountain Laurel or kill large saplings or small poles by breaking tops and

. \ branches, twisting and bending stems and uprooting trees.
{. Undesirable Hardwood Understories Grapevines are an important probiem in northern hardwood

'@ Grapevine stands where deer populations are low.

41. Our studies show that if more than 30 percent of the 6-foot
INTERFERENCE radius regeneration sample plots in a stand are stocked with
interfering plants, adequate regeneration of desirable species is

not likely 1o deveiop under the partial shade of a shelterwood
seed cut. A plot is considered stocked with interfering plants if

’30% Of P'OtS it contains at least 12 stems (weighted by size) of any woody
interfering plant, at least 30 percent ground cover by fern on the
: 1/20-acre area surrounding the plot center, or at least 30 percent

StOCked W!th ground cover by grass on the 1/20-acre plot surrounding the
plot center. Any plot with at least 1 grapevine is considered

!nteff@ﬁﬂ g P?ants stocked with grapevines.

42. The last major factor that can affect regeneration is limitations
imposed by site conditions. In northwestern Pennsylvania, the

SITE LEMETAHONS most important site limitations are wet, droughty, and stony soils.
Soit type also affects the amount of damage to advance
@ Wet Soils regeneration that can occur during logging.

® Droughty Soils
& Stony Soils
® | ogging Damage
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44,

Wat soffs almost always lack adequate regeneration. This is
caused by excess water, poor soil aeration, the tendency of
thase poorly drained sites 10 be frost poekets,‘ and presence of
undesirable fern and grass cover- Slow growth of thengeedimgs
that do get established exposes them 10 deer browsing for an
extended time, further reducing the chances for regeneration
SUCCEess.

Droughty soils affect regeneration, not only because they cause
seedlings to desiccate and die. but also because they affect
spacies composition of the owerstory and, hence, the seed
supply 1o the site.

YVery rocky surface solis also present difficulties for regeneration.
Such sites are characterized by a thin forest floor that covers the
underlying rocks over a high percentage of the area. in uncut
stands, seedlings may be present, but they are often rooted only
in the forest flcor and humus covering the rocks. When the
overstory is removed, the thin forest floor dries out rapidly and
the seedlings die. Rocky surface soil usually can be identified
before cutting by s hard uneven surface and scattered areas of
exposed rock.



Special Precautions Needed
When
Wet or Stoney Soils

Exceed 30 Percent

Obtaining Successful Regeneration

@ Cutting Techniques

& increase Seed Supply

@ Reduce Deer Browsing

® Corirol Logging Damage to Seedings
® Spacial Measwres

ing Techniques

47.

48.

49.

We recommend that imiting site factors be recorded during the
advance regeneration survey. If 30 percent or more of the 1
acre area around regeneration plot centers have limitations from
wet or stony solls, then special cutting measures must be used
to regenerate the stand.

One last point about soils concerns the survival of advance
regeneration during and after logging. Logging disturbance and
soil compaction can eliminate many of the advance seedlings in
areas used by skidders, resulting in patchy regeneration.
Destruction of seedlings from uncontrolled skidding on
vulnerable soils can easily account for failure of regeneration on
30 percent of an area. Disturbance stimulates development of
grass ground cover from seed buried in the forest floor. And
deer further compound the problem because severe browsing
eliminates the few seedlings that remain. Generally, the wetter
the soil, the greater the number of seedlings that will be
destroyed.

Despite barriers to obtaining reproduction, it is possible to
regenerate most stands. By evaluating the amounts of advance
regeneration and the barriers to obtaining it, we can recognize
the treatments necessary to successfully reproduce the stand.
Regeneration success can be improved by using proper cutting
technigues, increasing the seed supply, reducing deer browsing,
controlling logging damage, and by using special measures that
include herbicides, fertilization, and fencing.

Using proper cutting techniques is the primary way we establish
desirable regeneration.
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Areas with High Regen Potential

® Abundant advance ssadlings
@ Established sapting/smal pole ragen

& High potential to develop new stems

50.

52.

53.

in areas of high regeneration potentia!, simple overstory removal,
or clearcutting, will usually provide satisfactory regeneration.

The key is to recognize these areas of high regeneration
potential before prescribing a cut. These are stands with
abundant advance seedlings, established sapling or small pole
regeneration, or high potential to develop new stems from stump
sprouts, buried seed, or seeds produced on site.

Advance seedlings are the primary source of reproduction in ail
forest types in the Allegheny region. The number of advance
seedlings required varies, depending upon species, seedling size,
and the amount of deer browsing expected.

In areas of high deer population, deer will consume many
seedlings after cutting. So, large numbers are required to
provide more than deer can eat. This situation is made worse by
the fact that advance seedlings tend to be small from constant
browsing in these areas. Since survival after cutting is relatively
low for small seedlings, even larger numbers are required.
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56.

of nign deer population in northwestern Pennsylvania,
5 than 20,000 seedlings per acre have qualified
ler our advance regeneration guidelines, and
y average more than 50,000 advance
Oiwviously, very large numbers of small
»are required o provide regrowth dense

rwhielmn the deer.

in areas of lower deer population, advance seedlings tend to be
larger. Not only do the larger stems survive better after cutting,
but also it is not necessary {0 provide excess quantities for deer
consumption. So, fewer advance seedlings are required to
assure successful regeneration.

Our guides to advance regeneration reflect these factors. For ..

a 6-foot-radius regeneration sample plot 10 be adequately '
stocked in areas of high deer population, (Deer Impact index =
4) we require 25 black cherry, 40 small oaks, or 100 other
desirable seedlings assuming all are less than 1 foot tall. A
single oak seedling greater than 4.5 feet tall will do. In areas of
low deer population (Deer impact Index = 2), fewer seedlings
are required: 15 black cherry, 20 small oaks, or 30 other
desirable seedlings are adequate if all are less than 1 foot tall.
Since advance seedlings tend to be larger than (over 1 foot) in
areas of low deer, the required number of seedlings may be even
less. For exampie, 100 other desirable seedlings are required
when deer population is high and seedlings are small, but only
15 other desirable seedlings are required when deer population
is low and seedlings are large.
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umber of advance seedlings present can be used 1o
mine whather a single 6-foot-radius regeneration piot is
adequately stocked.  To ensure that an enfire stand will

i

i

J
&2
g
=
i

regenerate satisfactorily, a large proportion of the stand area

B 2EN {51 : A ’ : P .
CLEARCUTTING GUIDES must have adequate regeneration. Any stand with less than 70
percent of the area stocked when i reaches merchantable size

is unsatistactory, so, 70 percent of the regeneration plots must
be adequately stocked with advance seediings before there is
assurance that overstory removal or clearcutting s warranted.

58. In some situations, regeneration may come from sources other
than advance seedlings. Oak stump sprouts are an important
source of oak regeneration, and it is possible to predict their
potential numbers from data on overstory species and size.
Potential stump sprouts can thus be substituted for advance
seediings in determining regeneration potential.

589. This table shows that the expected percentage of oak stumps
that will sprout after cutting varies with oak species and stump
Expected percentage of oak stumps size. Chestnut oak is the most prolific sprouter, while white oak
that will sprout afler cudling is the least prolific sprouter. Moving down the chart, notice that

. as stump size gets larger, the percentage of sprouting stumps
Size €O SO RO BO WO gets smaller. Oak stump-sprouting ability is not influenced by

Seps 100 100 100 85 80 site quality Vand season of cutting has very little eﬁect_, Stu::nps
Pose 90 85 80 65 50 cut at the time of full teaf _deveiopmem may sprout slightly less

than stumps cut at other times. SILVAH estimates the potential
SSaw 75 50 45 20 15 contribution of oak stump sprouts to regeneration stocking by
larger 80 20 30 B o multiplying the overstory tally of caks by species and diameter

times the factors shown in this table.
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RESIDUAL TREES
UP TO 20% OF
REGEN SAMPLE PLOTS

705% of Piots Must Have
2 8tems (.5 - 2.0° dbh

Qr

1 slem 2° - 6° ¢dbh

APLING REGENERATION GUIDES

61

62,

5.

Pole size trees of shade-tolerant speces in existing stands can
also be retained as siources of regeneration. Only trees wth
good crowns and ciear straight toles that are free of epicormic
branches are sutable We suggest leaving 30 1o B0 trees per
acre that are 3 1o 10 - ches in diameter as shown here, T«
goal is o leave up 0 10 square feet of basal area in tolerant
residuals  The present value of these small trees is low. but they
respond rapidly and some can be harvested in the first thinning.
helping to defray costs. And they also serve as a seed source
of tolerant species when the stand is regenerated at the end of
the next rotation, With a head start, these trees will mature at
about the same time as the faster growing black cherry. Each
6-foot-radius regenaration plot containing at least one acceptable
residual tree can be used as a substitute for advance seedlings.

However, if too many plots are stocked with residual tolerant
trees, their crowns will quickly close, reducing the amount of
light reaching the forest fioor. Intolerant species, such as black
cherry, white ash and yellow-poplar, which require high levels of
light 1o survive and grow, will not form a significant pan of the
new stand, So. at least half of the plots must be stocked with
small advance regencration; residuals may be used for the rest
10 reach 70 percent stocking

Sapling-size trees in the understory of existing stands are still
another source of regenaration  These are usually the result of
past cutting, either a shelterwood seed cut or a high-grading of
some sort The dense sapling understory usually precludes
small advance regeneration, but will form the next stand by itself
if released from the remaining overstory trees

To be siocked with sapling regeneration, a &foot-radius plot
must contain two stems 1/2 to 2 inches in diameter, or one stem
2 1o 6 inches in diameter. The saplings must be commercial
species of accepiable quality and vigor.



> ARE STOCKED

SHELTERWOOD SEQUENCE
SEED CUT
Reduce stocking to 80% (50% where deer
browsing is low) to establish large
numbers of small seedings
REMOVAL CUT
Release established seedings and let
them grow quickly above deer |
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66.

67.

With sapling regeneration, we do not substitute plots stocked
with sapling regeneration for plots stocked with advance
seedlings. instead, the entire stand must have adequate sapling
regeneration over 70 percent of the area before overstory
removal is recommended. Thus, the overstory removal is
essentially a release cut for the large advance reproduction
resulting from some prior cutting operation.

Buried and wind blown seed are also sources of regeneration.
For black cherry, the presence of advance seedlings is usually
an indicator that there is seed stored in the forest floor seed
bank. Some of this seed germinates each year and tends to
compensate in years with small seed crops. Only two species,
birch and yellow-poplar, often regenerate in large numbers from
buried seed when there is no advance regeneration. In the
Alleghenies, birch is not considered a desirable species, so we
do not count birch seed sources in our assessments of
regeneration potential. Yellow-poplar is different. In areas of low
deer population, when seed sources are present, significant
yellow-poplar regeneration may arise from seed stored in the
forest floor.

If advance seedlings are scarce before the final harvest, seediing
numbers usually can be increased by a sequence of shelterwood
cuts. The seed cut should reduce the overstory to 60 percent of
full stocking, where deer browsing is high, and to 50 percent
where deer browsing is low. This makes additional sunlight,
moisture, and nutrients available for the establishment of new
seedlings.

The 60 percent sheiterwood in high deer areas greatly increases
the number of advance seedlings, but permits only smalil
increases in seedling growth. This is an advantage in areas of
highdeer population, because the small understory seedlings are
browsed only lightly, making it easier to build up the large
numbers of stems required. In low deer areas, the 50 percent
shelterwood provides for both increases in seedling numbers and
moderate growth,
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DO NOTHING

Where Shelterwood Needed

but

Overstory Density <70%
Deer Impact - High
Seed Production - Low

INTERFERING PLANT GUIDE
UNCUT STANDS

Ca0re of plots stecked

with mberfernog plants and

peeneration siooking - 0%

Apply Herbicide
Make Shelterwood Cut

68,

69.
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71.

Unce an adequate number of
the remalning overstory can be removed
310 10 years. The overstory remaoval in this twe-cu
sequence is  essentially  identical 1o the clsarculling
recommended when advance seedlings are naturally abundant,

There are several situations where shelterwood cutting probably
will not work without combining it with other remedial measures.
Shelterwood cutling probably will not work when the overstory
density is already below 70 percenf. At these densities,
overstory densily is already low enough o provide adequate
light, water, and nutrients for seedling establishment. Further
overstory reduction will do no good and may stimulate the
spread of undesirable plants. Shelterwood cutting also may not
work where there is a combination of high deer browsing and
fow seed production.

Shelterwood cutting usually will not work where undesirable
understory plants, such as beech root suckers, striped maple
seediings, and herbaceous fern and grass, are present in
moderate amounts because these plants are stimulated so much
by the increased resources created by the cuiting that they
interfere with establishiment of desirable seedlings.

in stands where a sheiterwood seed cut is proposed o increase
advance regeneration, but where interfering plants are afready
moderately dense, herbicides should be applied to remove the
interfering plants before making the shelterwood seed cul. Asa
qguide to levels of interfering plant density that may cause
problems during the shelterwood seed cut, we use the
proportion of plots stocked with any interfering plant.  If 30
percent of all plots examined are stocked with interfering plants,
an herbicide is recommended before the shelterwood seed cut.
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Shelterwood Culling Alone Won't
Regenserate Oaks

Determine Problem
Take Remedial Action

USE A 3-CUT SHELTERWOGD
WHERE THERE ARE

@ Site limitations

@ Management goal restrictions

i

75.

if calc advance regeneration already s adeguate, shelterwood
ng r ac ! nental 1o establishment of 3 new
h ks grow mom 5Sgwiv than many desirable and

{“a%’ua. A ra.‘;"h or f s‘zer gm«vmg pec ies mzzy give quick-starting
compelitors an mvarmg@ over pak. i adequate large oak
advance reproduction is present, clearcuttings usually will
eproguce rapidly growing new stands containing caks, other
ij tdemanding species, and a few shade-tolerant species,
especially on site index 80 and below.

In the absence of adequate oak advance regeneration,
clearcutting eliminates oaks from the site, except for a few stump
sprouts. On good sites, the stand will be converted 1o other fast
growing, shade-intolerant species, such as yellow-poplar, black
cherry, and red maple. Shelterwood cutting provides a starting
point for increasing the numbers of pak seedlings in the stand.
But best results have been obtained with very light cutling, sven
non-commercial timber stand improvement. Shelterwood cutting
may need 1o be combined with measures to control competitors.
These techniques are still under study.

Reroval cuts in the shelterwood sequence in all forest types can
beg'n as soon as the amount of advance regeneration meets the
guidelines described earlier {or removal cuts, This will usually
take 3 1o 10 years. The removal cut may be made in elither one
or two stand entries.  In most situations, a single removal out
produces the best regeneration with the least damage 1o
advance seediings and is the most efficient procedure.

Site fimitations may make a three-cut shelterwood necessary in
some stands. The purpose is to allow seediings 10 reach large
size and ensure thelr establishment under the difficult
environmental conditions that follow compiete overstory removal.
This three-cut sequence also can be used when management
goals make It desirable 1o have the new stand tall enough to
avold the undesirable appearance of a fresh clearcut.
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Increase Seed Supply

SEED SOURCE INDEX

Estimates seed supply using basal area of
overstory Black Cherry, Sugar Maple,
Red Maple, White Ash and Oaks > 8" dbh.

SEED SOURCE INDEX
CALCULATION

Mutnply the BA by spocies imes tho appropnale
coefiicient and aum.

B A0 B ha

SM in PA 1.2* 8Mba

SM elsewhisy 24 % 5M ba

Fikd, WA 1.5 * B + WA ba
Qb 1.0 4 OAK ba

SEED SQURCE INDEX

Index Value Desirable Seedlings (M/a)

4 very low ¢- 32

3 33- 83

2 B4 - 134
1 excetient 135+

75.

77.

78.

79.

Seed supply is & major factor influencing regeneration, If there
is not an adequate seed supply, you cannol expec! o have
seedlings in the understory.

The amount of seed produced in a stand is related to basal area
of the species in the overstory. A helpful parameter to estimate
whether seed sources are limiting natural regeneration is the
seed source index. The determination is made using the basal
area of overstory black cherry, white ash, red maple, sugar
maple, and oaks of any species 8 inches d.b.h. and larger.

Sugar maple is the only tolerant among these species and is
often overtopped by faster growing species such as black
cherry. Furthermore, sugar maple flowers and leaves have been
damaged repeatedly by the insect pear thrips in many northern
Pennsylvania areas. When either of these situations occur,
sugar maple seed production is very limited. Calculation of the
seed source index for sugar maple requires a subjective
judgment of ability to produce seed. A small seed production
coefficient is used when sugar maple are overtopped and thrip-
infested, whereas the normal coefficient is used when sugar
maple are in the dominant or co-dominant crown position,
without thrip infestation.

Basal area of each species 8 inches and larger is muitiplied by
a coefficient and the products totaled. This represents the total
number of seedlings likely to originate over a 5-year period from
available seed. A seed source index of 1 represents excelient
seed production potential, while a value of 4 represents very low
seed production potential.
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LOW SEED SUPPLY

G Dserne causs

e Take remedial action

81.

82.

Seed production for regeneration of the next stand is an
important consideration during the intermediate stage of stand
culture.  Thinnings should attempt to encourage the species
desired in the next stand to assume and maintain dominant and
codominant crown positions and remove undesirable species
from these positions. Such a program will maximize the stand’s
potential for natural seed production. Once a stand has reached
the stage when it is ready to regenerate, there is little that one
can do to increase natural seed production.

Insects may limit the seed supply of some species. This
happens with oaks and sugar maple seed supplies. Fire and
insecticides may be appropriate remedial treatments, depending
upon the life cycle of the insect. Unfortunately, these are current
research topics and clear treatments have not yet emerged.

The only way to deal with inadequate natural seed supplies at
the end of the rotation is artificial regeneration (to avoid the need
for natural seed supplies entirely) or fencing in areas of high deer
population {to reduce the numbers of seeds required to establish
adequate numbers of seedlings).
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Reduce Deer Browsing

 Key to Success

_overwhelm the critters

with abundant food

83.

84.

207 Drowsing is the most important single factor
ation success in Alegheny hardwoad stands in

The most sericus situation occurs when deer populations are
high and available deer food is low. So, this mrans that any
reduction in browsing pressure should result In a corresponding
increase in successiul regenaration. Browsing can be reduced
by increasing the amourd of available d
the number of deer, or both,

Qur strategy for securing successful regeneration s to ~
overwhelm the deer with more seedlings than they can eat, so
some seadlings can escape to form the next stand. This can be
done by selecting areas with abundant advance regeneration,

228



Control Logging Damage

To Seediings

B7.

88.

by increasing the number and size of advance seedlings through
shelterwood cutting and herbicide control of interfering plants,

and by maximizing the area that is in a high deer-food producing
condition. The larger the area in regeneration openings and
thinnings. the greater the deer food production, and the lower
the browsing impact on regeneration. Thus, to reduce browsing,
it is important to schedule as much area as possible in
clearcuttings and thinnings, and ensure that clearcuts contain as
many advance seedlings as possible. In Allegheny hardwood
stands it is possible to regenerate large amounts of black cherry
and small amounts of species such as red maple, birch, and
cucumber with deer populations as high as 32 deer per square
mile, if 10 percent of the area is clearcut and 30 percent of the
area is thinned every 10 years.

Logging damage to advance seedlings limits successful
regeneration after overstory remmoval, and must be controlied.
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Control Logging Damage

@ Limit Disturbance
@ Apply Soils Information

Logging Restrictions
ot D, Practis

Pogly drmnsd Traaiby conrnd
Bl 1ast

Low Damrngy pros

St wrelt dhriod

Wt driongdd

84

40,
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Destruction of advance seedlings from uncontrolied logging
operations on sensitive soils can easily cause regrneration failure
on 30 percent or more of clearcut areas, and result in patchy
regeneration as shown in this 3-year-old sale area. The problem
usuaily increases with closeness to the landing because the
argas are the most heavily traveled. In areas of high deer
population, the seediings that escape damage. as well as those
that may seed in afterwards, are heavily browsed and eventually
die leaving logging cormidors treeless and covered with grass

Logging damage 10 advance seedlings and soil compaction can
be minimized by placing restrictions on the surface area that can
be disturbed during the harvest operation, and by prescribing
logging practices that are compatible with the soils in the sale
area.

The correct logging practice varies with soil drainage.  The
wotter the soil, the more vulnerable it is to compaction and the
greater the need to prevent damage to advance regeneration.
Logging damage can be minimized by controlling traffic patterns,
by imposing seasonal restrictions on logging. and by requiring
the use of low bearing-pressure equipment.

On poorly drained soils, which are the most sensitive, traffic
should be confined to a few primary skid trails and logging
restricted (o the summer when the soils are driest. Low bearing.
pressure equipment also should be used.  On moderately
welldrained soils, traffic also should be confined to a few
primary skid trafls and logging should be done only when the
soils are dry. On well-drained soils, traffic should be dispersed
as much as possible.  And logging disturbance should be
restricted so that less than 15 percent of the sale area is
disturbed, even on weil-drained soils where skidding traffic is
dispersed.
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HERBICIDE APPLICATION RATES

(110 aifA)

(15 0z aifhy

92.

95.

Herbicide application, fertilization, and area fencing have been
identified as special remedial measures used to increase
regeneration success in conjunction with cutting technigues.

Herbicides provide a practical way of removing unwanted
vegetation in forest stands. Extensive research and commercial
application experience has resulted in herbicide and cutting
prescriptions for controlling ferns, grasses and sedges, striped
maple, and beech in Allegheny hardwood stands. These
prescriptions also may be a starting point for vegetation
management in other forest types, but caution is advised in
applying them where species or forest conditions differ from
those in the Allegheny hardwood type.

Two herbicides are used in Allegheny hardwoods: Roundup®
herbicide, manufactured by Monsanto and Qust® herbicide,
manufactured by DuPont. Roundup is applied to foliage of
actively growing plants. It is absorbed through the foliage and
translocated throughout the plant. Roundup has no residual
herbicidal activity in the soil. QOust is also applied to foliage, but
it is absorbed by both plant foliage and roots and has residual
herbicidal activity in the soil.

Roundup is applied at the rate of 1 quart per acre (1 Ib. ai/A)
and Qust is applied at the rate of 2 ounces per acre (1.5 oz.
ai/A). When Roundup and Oust are tank mixed together 0.5
percent {1 qt/100 gal of herbicide solution) of a non-ionic
surfactant such as X-77 (Valant) or Frigate (Fermenta) should be
added too. The herbicide mix is diluted to 20 to 25 gallons per
acre with water.
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OPTIMUM DATES OF APPLICATION

Roundup
Cust B .
CHOICE OF HERBICIDE

Most situations - use Roundup and Qust

Ferns only - Use Oust

Ferns + Grass and Sedge Seedbank - Use Oust

. Striped Maple and Beech only - Use Roundup

a7.

98.

9g.

At the 1 quart per acre rate, Roundup effectively controls short
husk grass when applied between early June and leaf yellowing /
in mid-September, and it controls hayscented or New York fern
between early July and mid-September. Striped maple and
beech are controlled by early August to mid-September
applications. Oust also controls the ferns and its residual soil
activity reduces the emergence and growth of grass and sedge
originating in the forest floor seed bank after soil disturbance,
when applied between early July and early October. Where
important amounts of regeneration are present with ferns,
grasses, and sedges, restricting Oust application to early August
to early October will save much of this regeneration. Oust has
no herbicidal effect on striped maple or beech.

Most Allegheny hardwood stands contain a mixture of interfering
plants, so a Roundup-Oust tank mix usually should be applied.
However, there are several situations when costs can be reduced
by applying either Oust or Roundup alone. For example, where
ferns or ferns and a grass and sedge seed bank are the only
target species, Oust alone gives weed control as good as the
Roundup-Oust tank mix. Where striped maple and beech are the
only target species, Roundup alone should be applied.

Airblast spray equipment, for ground application of herbicide in
forest stands, has been developed by private companies and
public agencies in Pennsyivania. Airblast sprayers treat a swath
of 35 to 75 feet, depending upon sprayer design and vegetation
conditions.

This Friend air blast sprayer, manufactured by Friend and
currently in use by International Paper Company at Coudersport,
Pennsylvania, is designed to spray both ground vegetation and
understory trees up to about 20 feet tall, simultaneously.
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Bothtracked vehicles and rubber-tired skidders or prehaulers are
used to move the sprayer through the woods. Rubber-tired
vehicles work best on flat to gently sloping terrain, as long as it
is not rocky. Tracked vehicles can negotiate steeper slopes.

Application of herbicide is usually followed within a year or so by
a shelterwood seed cut 1o establish regeneration. Where the
forest floor seed bank contains large amounts of grass and
sedge or striped maple, other cutting strategies may also be
considered. One option is to make the shelterwood seed cut
first, then apply herbicide after cutting. Another option, in stands
where overstory density is already low to moderate, is to apply
an herbicide without any immediate cutting, then clearcut the
overstory after regeneration becomes established. Both of these
alternative procedures reduce soil disturbance after the herbicide
treatment that stimulated grass and sedge seed in the forest
floor seed bank to germinate.

Also note that the final removal cut should not be made i
greater than 70 percent of the regeneration sample plots are
stocked with interfering plants or regeneration stocking is less
than 70 percent. it will be necessary to remove the interfering
plants with herbicides and develop adequate regeneration before
making the final removal cut.

Two key factors in regenerating stands were herbicide has been
used are: prompt overstory removal after regeneration has
become established, and concentration of cutting activity in a
management area. The first reinvasion of the stand by
interfering plants, and the second minimizes the impact of deer
in areas of high deer population by increasing the food supply.



104, Every stand that contains an undesirable understory Is not a
candidate for herbicide treatment. Stands that have al
combination of limiting factors such as excessively wet or rocky

ALL STANDS THAT QUALIFY soil, a long history of understocking, lack of adequate seed

sources, or high deer browsing pressure may not regenerate

satisfactorily when the interfering understory is removed.

FOR HERBICIDE Nevertheless, the herbicide and cutting procedures described

here are useful for regenerating other hardwood stands, where

interfering plants inhibit regeneration.

SHOULD NOT BE TREATED

105. Anpther special method to increase regeneration success is
aerial fertilization of the emerging young stand in clearcuts.

FERTILIZATION
OF

REGENERATION

106. The technique was developed in the 1970’s to help avoid -
regeneration failures caused by a combination of severe deer‘
browsing, too few advance seedlings, and severe deficiencies of
soil nitrogen and phosphorus. it has been used successfully on
more than 12,000 acres of the Allegheny National Forest.
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107. The growih responses that can be obtained with young black
cherry are dramatic, as shown here. The tree on the leff is from
a fertilized clearcut and grew 6 to 7 feet during the year that
fertilizer was applied. The tree on the right is an unfertilized
seedling from the same stand; it grew only about 1 foot during
the same time period. Both trees are of seedling origin and
show the response after two growing seasons.

108. The basic principle of this sfrategy is to stimulate enough
seedlings to grow rapidly out of reach of deer to produce a new
FERTILIZERS stand and to produce more food than deer can consume.

@ Stimulate rapid seedling height growth

@ Increase deer food production

109.  When young clearcuts are fertilized, the tree seedlings, as well as
the herbaceous plants, respond vigorously. The increased food
supply reduces browsing pressure and allows many seedlings to
grow rapidly and attain heights above the reach of deer in a year
or SO.
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Mutrient Source _Rale
Nitrogen Ammonium  200# N/Ac
Nitrate
Phosphorus ~ Triple Super  43# P/Ac

Phosphale

Area Fencing

111,
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& foilow Guides
First, select the prope izer. Wa recommend ammonium
nitrate and triple suparphosphate. Amrnonium nitrate is preferred
because it provides an immediate supply of nitrate that can be
absorbed by the vegetation in large quantities, as well as
providing a longer lasting supply of ammoniurm. Further, it is not
subject to volatilization and it seems 1o stimuiate growth more
than other nitrogenous materials.  Triple superphosphate is
commonly used to supply phosphorus.
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Second, fertilize at the appropriate rates. We recommend 200
pounds of nitrogen per acre and 43 pounds of phosphorus per
acre.

Third, apply nitrogen only in the spring, when leaves are
emerging and nutrient demands are high. Earlier applications
when the vegetation is dormant are subject to leaching losses.
Applications late in the growing season may not provide the
nitrogen when needed. Phosphorus is not subject to leaching
and can be applied before or simultaneously with the nitrogen.

Fencing is another special measure for deterring deer damage
to hardwood regeneration in areas of extremely high deer
concentration.

In fenced areas, not only are fewer seedlings required to meet
regeneration guidelines, but also there is greater species diversity
due to reduction in deer browsing. The same species present
before cutting are present after cutting, even if only as stump
Sprouts.
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e Ater oreinoval ot

Fencing immediately atter a shelterwood seed cut can shorten
the time required to bulld up enough regeneration to qualify for
removal cutting. And it is required i planting is used to augment
seed supply. Fencing may be the only way to salvage declining
numbers of seedlings after a removal cut in areas of high deer
population.

There are two major types of fencing materials, woven wire fence
and electric fence. Standard woven wire fences are usually 8
feet tall. When properly sealed at the ground line, they can be
very effective in excluding deer.

Electric fences are more economical to construct and can be
salvaged for reuse. They can be constructed in either a vertical
or a slant configuration. This is a 5-wire vertical fence with a
solar panel for recharging the battery. We are presently using a
6-wire vertical design with wires installed so that the alternate
wires serve as a ground. During the winter, the lower wires can
be disconnected so that snow buildup does not short circuit the
fence.
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Regeneration Followup

Regeneration Establishment

70% of plots
2 stems» 5 ft.

Regeneration Evaluation Criteria

25 stems
Belems 3.

2stems 5 H.

17.

118.

119.

actrical caontinuity,
and so on. Selecting the approprisie size solar collector and
locating it properly can greatly reduce batlery maintenance.

Once a regeneration prescription is made and actually applied,
it is important not to assume that satisfactory regeneration will
develop automatically. Periodic checks are needed to monitor
the progress of regeneration.

We usually do not consider regeneration successful until we have
at least two stems greater than 5 feet tall on at least 70 percent
of the area. This assures that the seedlings are well established
and tall enough to escape further browsing. It may require
anywhere from 2 or 3 years up to 10 to 15 years for regeneration
to meet these criteria.

We use three criteria for evaluating progress of regeneration
toward this goal: proportion of regeneration plots containing at
least 25 small stems, the proportion of plots with at least five
stems greater than 3 feet tall and the proportion of plots with at
least two stems over 5 feet tall. All three stocking criteria should
be determined both for desirable species alone and for all
commercial species. This permits the probable success to be
specified in terms of these two species groups.
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SILVAH
PRESCRIPTION SUMMARY

FINAL REMOVAL CUT

@ Advance regeneration adequate

@ interfering planis not extremely heavy

121,

122.

Progress of regeneration development can be estimated at any
time after final harvest from the proper combination of stocking
criteria. Delays in this process will indicate the need for special
measures. If the stand is progressing in the expected time with
at least 70 percent stocking, the probability of regeneration
success is high and no special reatments are needed. if the
stems are not developing in height, deer browsing is probably
hindering them: fertilization or fencing should be considered. If
none of the stocking criteria exceed 30 percent, fencing,
planting, fertilization, and weed control may all be required.
When 70 percent or more of the plots are stocked with two
stems greater than 5 feet tall, the stand should be considered
established. even though it may not be with the most desirable
species. Further change in stocking of desirabie species is
unlikely after the site is occupied by other stems of large size.

The SILVAH system uses the principles and guidelines we have
just discussed to determine which actions may be necessary to
successfully regenerate a stand. The next few slides summarize
the conditions under which each prescription is reached.

A Final Removal Cut is prescribed in mature stands if advance
regeneration and expected sprouts or sapling regeneration are
adequate and interfering plants are not extremely heavy. All
trees 2 inches d.b.h. and larger, including culls and
non-merchantable trees should be removed or killed so that they
do not interfere with developing regeneration. This may be a
clearcut, the second cut in a two-cut shelterwood sequence, or
the third cut in a three-cut shelterwood sequence when the
advance regeneration is sapling size (as in a three-cut
shelterwood or where sapling regen foliows any heavy cut).
Special care is required to protect saplings from damage during
logging.
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FINAL REMOVAL CUT
WITH RESIDUALS

@ Advance seedlings at least 50% of
regeneration stocking

® There are enough well-formed poles of
iolerant species to make 70% total stocking

@ Interfering plants not extremely heavy

FINAL REMOVAL CUT, FENCE

@ Advance regeneration adequate
only with low deer pressure

@ Interfering plants not extremely heavy

FINAL REMOVAL CUT
WITH RESIDUALS, FENCE

@ Advance seedlings at least 50% of regeneration
stocking only with low deer pressure

@ There are enough well-formed poles of
tolerant species 1o make 70% total stocking

@ Interfering plants not extremely heavy

FIRST REMOVAL CUT

Stand mature
Advance regeneration adeguate

Interfering plants not heavy

® & @& @

Visual or site limitations present

123.

124,

125.

126.

A Final Removal Cut with Residuals prescription is the same

except that seedling "egeneration provides at least 50 perc.nt of ¢
the stocking and enough additional plots are stocked with

well-formed poles of tolerant species to make 70 percent total

stocking. The stand should be cut just as in the final rermoval

cut prescription, but 30 to 80 good quality 3- to 10-inch trees per

acre should be retained. Interfering plant stocking should be

less that 70 percent.

The Final Removal Cut, Fence prescription is appropriate under
the same conditions as the Final Removal Cut prescription,
except that advance regeneration is only adequate under
conditions of very low deer pressure. Erecting a fence at the
time of the removal cut reduces deer pressure and the number
of advance seedlings needed to successfully regenerate the
stand. Interfering plant stocking should be less than 70 percent.

A Final Removal Cut with Residuals, Fence prescription is used
under the same conditions as the Final Removal Cut, Fence
prescription, except that advance regeneration will be
supplemented with residuals. Interfering plant stocking should
be less than 70 percent.

The First Removal Cut prescription is part of a three-cut
shelterwood prescription. It is appropriate in stands that are
mature, have adequate small advance regeneration to ensure
success after overstory removal, that do not have heavy
interfering plant problems, but do have visua! or site limitations.
In these stands spreading the overstory removal over two cuts
will retain some overstory shelter while providing enough
additional sunlight to allow the small seedlings that are already
established to grow to sapling size of 10 or 15 feet tall. These
saplings not only improve the visual appearance of the site, but
also since they are rooted in mineral soil, will maintain the
transpiration pump established by the overstory trees and thus
be able to withstand high early season water tables and late
season soil drying.
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FIRST REMOVAL CUT
WITH RESIDUALS

@ Stand mature

@ Advance sed
regensralicr

@ There ara enough well-formed poles of
tolerant spacie

@ interfering plants not heavy

@ Visual or site mitations present

$ to make 70% total stocking

FIRST REMOVAL CUT, FENCE

® Stand mature

@ Advance regeneration adequate
only with iow deer pressure

@ interfering plants not heavy

@ Visual or site limitations present

FIRST REMOVAL CUT
WITH RESIDUALS, FENCE

® Stand mature

@ Advance seedlings at least 50% of regeneration

stocking only with low deer pressure

@ There are enough well-formed poles of

tolerant species 1o make 70% total stocking

@ Interfering piants not heavy

& Visual or site imitations present

127.

128.

128

The First Removal Cut with Residuals prescription is used under
the sar e conditions as the previous presci:ption, except that
advance seedlings are supplemented with residual trees. Thus,
retention of 30 10 80 good quality trees as described previously
is a req.ement, not an option.

The First Removal Cut, Fence prescription is appropriate in
mature stands under the same conditions of visual or site
limitation as its unfenced counterpart. In this situation, however,
advance regeneration is only adequate under very low deer
pressure. A fence is used to exclude deer, thus reducing the
number of seedlings required for adequate advance seedling
regeneration.

The First Removal Cut with Residuals, Fence prescription is
identical to the First Removal Cut, Fence prescription, but
residual trees are required to supplement small advance
seedlings in the regeneration counts.
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SEED CUT

® Stand mature
Advance regoneration inadeguate

@ Seed supply and deer will perrmit
seedling establishment

@ Interfering plants not abundant

HERBICIDE, SEED CUT

@ Stand mature

@ Advance regeneration inadequate

@ Seed supply and deer will permit
seedling establishment
& Interfening plants al leas! modoralely

abuncant

SEED CUT, FENCE

& Stand mature

@ Advance regeneration inadequate

& Interfering piants not abundant

131.

132.

7D
sralion is not adequale 1o permit a final removal
cul; sead supply and dasr pressure will permit seediing
establishment, and interfering plants are not currently abundant.
in these stands, a shelterwood sequence will usually provide the
best way to establish new seediings and harvest the overstory,
The first cut should reduce overstory relative density to 60
percent to allow establishment of additional seedlings, but not let
them grow rapidly enough that they become attractive to deer.
Where deer pressure is low, overstory relative density can be
reduced to 50 percent to provide slightly larger seedlings. After
3 to 10 vears, when adequate seedlings have become
established, the overstory can be removed in one cut if there are
no visual or site limitations or in two cuts if there are visual or
site limitations. If overstory density is already below 75 percent,
making a seed cut alone will probably not develop the desired
regeneration. It is important in this situation to determine what
other limitations may exist and remedy them before proceeding
with any cutting.

ior is made In stands thatl are mature, but

The Herbicide, Seed Cut prescription is appropriate under the
same conditions as the Seed Cut prescription, except that
interfering herbaceous or woody understory plants are at least
moderately abundant. In this situation the stand should be
treated with herbicide to remove the interfering plants before
proceeding with the seed cut.

The Seed Cut, Fence prescription is used under the same
conditions as the Seed Cut prescription, except that a
combination of deer pressure and poor seed supply limit the
number of seedlings that are likely to become established. A
fence reduces the number of seedlings required to provide
adequate advance reproduction.
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& Biang matur

@ Advance regeneration inadeguate

HERBICIDE, WAIT

® Stand mature
& Advance regeneration inadequate

@ Seed supply and deer will permit
seediing establishment

& Interfering plants at least moderately
abundant

'347

FENCE, WAIT
@ Stand mature
@ Advance

reqenirabion inadequate
B Interferng plats not atbundant

D Overstory density low onough to permit
seedling estab uh"m:ani

@ Seed supply inadeguate at current deer
pressure, but wouid be ! deer pressure
was eliminated

CONSIDER ARTIFICIAL REGENERATION

@  Bogeneration except
seed supply inac

nally difficult eg.

@ NB. High investment cosi!

CONSIDER ARTIFICIAL
REGENERATION, FENCE
®  Asabove, but both low seed supply and

high deer pressure prevent rag

lequale even when fonced

134.

135.

136.

The Herbicide, Seed Cut, Fence prescription is appropriate under

the same conditions of inadequate advance regeneration as the
Seed Cut prescription, except that a combination of poor seed
supply, high deer pressure, and at least moderately abundant
interfering understory plants are likely to limit seedling
establishment and growth,

The Herbicide, Wait prescription is used under the same
conditions of inadequate regeneration and interfering plant
density as the Herbicide, Seed Cut prescription, except that the
overstory relative density is already below 75 percent. Under
these conditions there should already be enough sunlight to
provide for seediing establishment and the only treatment
necessary may be control of interfering plants. Since there is no
cutting, soil disturbance caused by logging will not risk
reestablishment of grasses and sedges, providing additional time
to obtain advance seedlings.

The Fence, Wait prescription is used in mature stands when
advance regeneration is inadequate, interfering plants are not
abundant, overstory density is already low enough to permit
seedling establishment, and seed supply is inadequate at
current deer pressures, but would be adequate if deer pressure
is eliminated. Fencing will reduce the amount of seed and
numbers of seedlings required.

The Consider Artificial Regeneration prescription may be
encountered when regeneration is exceptionally difficult, for
example where seed supply is inadequate even when the stand
is fenced against deer. Artificial regeneration may be the only
alternative possible. Due to the high investment involved, we
generaily recommend that no action be taken in this situation.
But, if some action is necessary, it is our best judgment that this
is the most likely prescription to obtain regeneration. Similar
arguments appiy to the Cons%der Amﬂcia! Regeneration and

and very high deer pressure prevent natural regeneration
establishment.
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137. By systematically following the guidelines in the SILVAH system,
successful regeneration can be btained in most stands.

SILVAH GUIDELINES

REGENERATION SUCCESS
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