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NATURAL RESOURCES CONSERVATION SERVICE
SPECIFICATION GUIDE

RESTORATION AND MANAGEMENT OF DECLINING HABITATS
(Code 643)

Natural Oak Regeneration

GENERAL SPECIFICATIONS

Plans and specifications for natural oak
regeneration shall be prepared for each site or
management unit according to the USDA,
NRCS-MA Conservation Practice Standard No.
643, Criteria, Considerations, and Operation and
Maintenance. They shall be recorded on
specification sheets or job sheets.

DECLINE OF OAK DOMINATED
FORESTS

In much of the eastern United States, overstory
oak tree species are not regenerating
successfully on sites with moderately well
drained (MWD) to somewhat poorly drained
(SPD) soils (i.e., mesic) and are being replaced
by various hardwood tree species that are more
shade tolerant and less fire adapted, such as red
maple and black birch, neither of which produce
the oaks’ hard mast, which is of great value to
many species of wildlife. The decline of oak
dominated forest habitat in the eastern United
States has been attributed to the following
changes:

Human Induced

e Practice of fire suppression and
elimination of periodic burning

e Forest management practices
inconsistent with the regeneration of oak

Environmental

o  Gypsy moth defoliation
e Heavy deer browsing

IMPLICATIONS FOR FOREST
WILDLIFE

Oak dominated forests, and the acorns they
produce, play a key role in the distribution,
abundance and behavior of a variety of wildlife
species such as blue jays, wild turkey, white-
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tailed deer, mice, chipmunks, squirrels and black
bears. However, the replacement of oak
dominated forests by soft or non-mast producing
forest communities could affect wildlife species
that are not typically associated with acorn
consumption. For example, preliminary
research suggests that in forest stands dominated
by red maple, the forest bird community was
less abundant in both total numbers and species.
This could be due to the differences in the
physical traits between oaks and maples,
including but not limited to leaf and petiole size,
bark characteristics and decomposition rates of
leaves. The larger leaved maples appear to
negatively impact the foraging ability of some
birds. Maple leaves decompose more quickly
than oak leaves resulting in less insect sources
available for species that forage among the
forest floor, and the smoother barked maples
provide less surface area for foraging and
reduced numbers of insects.

OAK BIOLOGY
Seed Production and Dispersal

Oaks produce small acorn crops yearly and
bumper acorn crops at various intervals
depending on the species (see Table 1). In
addition, acorn production is highly variable
among individual oak trees.

Acorn development by oaks within the red oak
group requires 2 growing years during which
time insects, winter ice storms and other
environmental factors may effect the
development of the acorns. Acorn production in
the white oak group requires only 1 year,
however, crop size is strongly affected by the
temperature at the time of flowering.

Acorns are typically dispersed by blue jays and
small mammals such as squirrels and mice. It is
estimated that only 1 percent of acorns are
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available for germination due to predation and
damage by birds, mammals and insects.

Seedling Development

Acorn germination differs between the red oak
and white oak groups (see Table 1). Oak
seedlings spend their initial growth developing
extensive tap roots which allow them to
withstand periods of drought and to re-sprout
following dieback, browsing or other factors that
remove the above ground portion of the plant.

Light Requirements

Oak is considered mid-tolerant to shade;
therefore controlling the light levels in the forest
is a key factor in regenerating and growing oak.
Oak seedlings require sunlight to germinate and
grow; however, they can not compete
successfully in open sunlight conditions with
shade intolerant species such as aspen, grey
birch and pin cherry.

Also, because they require greater light
conditions than many of their shade tolerant
associates in the forest (e.g., red maple, beech,
hemlock) oak seedlings are unable to
successfully compete with these species in a
dense understory.

Site Requirements

The various oak species have differing site
requirements (see Table 1). In general, oaks
growing on well drained (WD) to excessively
well drained (EWD) soils (i.e., xeric sites) are
better able to compete with other mesophytic
hardwoods such as red maple.

Stump Sprouting Ability

Oak readily re-sprouts when cut and this trait
can be a significant contributor to the stocking
of the next stand. However, as age and stump
diameter increase, sprouting ability decreases.
Red, scarlet and chestnut oak stumps sprout
more readily than white and black oaks.

Table 1. Oak Biology
Species Average Bumper Seedling Development Site Requirements
age for seed | acorn crop
production intervals
White | White Oak After 50 yrs. | Every 4 to Germination begins Grows best on middle and
Oak (Quercus 10 yrs almost immediately after | upper slopes w/ average soil
Group | alba) seed fall. For best quality; can tolerate all but the
germination, acorns driest and wettest sites
Chestnut After 20 yrs. | Every 4to 5 | require a light to moderate | Most commonly found on
Oak yrs litter layer and an period ridgetops and upper slopes;
(Quercus of warm temperatures tolerates shallow and/or WD
prinus) following seedfall or EWD soils
Red Red Oak After 25 yrs. | Every 2to 5 | Germination occurs in the | Good to average quality sites
Oak (Quercus yrs spring following seedfall. | common to middle to lower
Group | rubra) The best germination slopes; prefers MWD or SPD
occurs when the acorn is soils
Black Oak After 20 yrs | Every 2to 4 | in contact with, or buried | Good to average quality sites
(Quercus (optimum 40 | yrs in the mineral soil and common to middle to lower
velutina) to 75 yrs.) covered by a thin layer of | slopes; preferring MWD or
leaf litter. SPD soils
Scarlet Oak | After 20 yrs. | 3to 5 yrs Grows on a wide variety of
(Quercus (optimum soils, can tolerate WD to
coccinea) 50yrs.) EWD soils
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LOCATIONS TO TARGET

Suitable sites for oak regeneration must meet all
3 criteria below:

1. Forest stands containing acorn producing
oaks, oaks with good stump sprouting
potential, and/or sufficient advanced
(existing) regeneration of seedling/sapling
sized oaks — Crown size is the most
important tree characteristic associated with
acorn production. Dominant or co-dominate
oaks with tree crowns un-crowded by other
trees produce the highest acorn yields.

Stem diameter is the most important
characteristic for determining the likelihood
of regenerating oaks from stump sprouts.
Stumps of all oak species are most likely to
sprout if the tree has a small diameter, but
larger stumps that do sprout produce more
sprouts and faster shoot growth.

2. Mesic or xeric sites - Oak grows best on
deep, SPD to MWD soils with thick A
horizons; however, regeneration is easier on
WD to EWD soils, where the oak is subject
to less competition.

3. Deer densities less than 30 deer/square
mile - Presently, no large section of the state
has deer densities greater than 30 deer per
square mile; however, if the site currently
exhibits excessive deer browsing signs, oak
regeneration success is unlikely.

REGENERATION STATEGIES

1. Size of cut — Oak regeneration projects
should be a minimum of 1 acre; however,
projects at least 5 acres in size are most
desirable.

2. Time management activities to minimize
wildlife impacts — Whenever possible, time
the management activities so that they
minimally affect seasonal wildlife activities.
This adjustment is especially true for
threatened, endangered and special concern
species.

3. Retain coarse woody debris — Coarse
woody debris consists of sound and rotting
logs and stumps and other woody material
greater than 3 inches in diameter, on the
forest floor. Coarse woody debris is

Restoration and Management of Declining Habitats
Natural Oak Regeneration Specification

643-3

important for nutrient cycling, as cover for
insects, small animals and amphibians, and
as a medium for various bacteria, fungi,
lichens and mosses. It affects soil
development processes, promotes soil
moisture and may reduce the risk of erosion.
The maintenance of coarse woody debris is
a critical element of managing for
biodiversity. Although the quantity of
coarse woody debris needed in the forest is
not well known, a minimum of 2 cords (256
cubic feet) per acre should be maintained.

To preserve existing coarse woody debris,
avoid having equipment disturb pre-existing
large downed logs, stumps and uprooted
stumps. When creating coarse woody debris
from cut material, use the following
guidelines: (a) large pieces are more
valuable than smaller pieces — strive for logs
that are a minimum of 6 inches diameter, at
least 6 feet long and with bark on, (b) bark-
on is preferred to bark-off because these
pieces may decay more slowly, and (c)
dispersed coarse woody debris is preferred
over large accumulations.

Retain wildlife reserve trees — Wildlife
reserve trees should be retained when
possible, but should not compete with the
oak regeneration by shading released
individuals. Wildlife reserve trees can be
left scattered throughout the regeneration
project or may be left in groups or islands.
Groups or islands may be more appropriate
within larger regeneration projects. Groups
of retained trees may be located in the
vicinity of cavity trees, soft mast producing
trees, valuable softwood cover, other habitat
features and sensitive areas. The retention
of scattered reserve trees may be most
appropriate within regeneration projects that
easier to employ on small cuts. Choose
larger, wind-firm specimens and leave 6 to
12 standing trees per acre.

Preserve sensitive areas — Management
activities will be conducted so as to protect
sensitive areas such as vernal pools, riparian
zones, other forest associated wetlands,
cultural resources and structures.
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REGENERATION METHODS

The shelterwood method and the reserve tree
method, both of which are even-aged
silvicultural systems, most closely mimic the
natural disturbance regime that favors oak
regeneration. All management plans for natural
oak regeneration should be based on these two
methods and must incorporate provisions for a
reliable and desirable source of seeds and/or
sprouts.

A) SHELTERWOOD
Description

The shelterwood method involves the gradual
removal of the entire stand in a series of partial
cuttings. Regeneration starts under the
protection of the older trees and the advanced
regeneration is finally released when it becomes
desirable to give the new trees full use of the
growing space.

If an oak dominated forest is the desired
outcome, the target should be a minimum of 150
established oak stems per acre. A stem is
generally considered established when it has a
basal diameter of % inch.

Preparatory Cut

If there are less than 50 established oak stems
per acre, a preparatory cut can be done to
improve the seed bearing capacity and wind-
firmness of the stand.

1. Remove up to 20% of the total stand basal
area through selective removal of midstory
and understory vegetation. This is best
implemented by starting with the smallest
diameter sub-canopy trees and moving up in
size, but stopping short before opening up
holes in the overstory (main canopy). This
treatment should not result in direct
radiation to the forest floor.

Regeneration Cut

The goals of the regeneration cut are to establish
conditions that favor the germination and
development of oak and other desirable

seedlings. This can include such components as:

creating canopy gaps which will increase light
levels, removing undesirable trees from the
overstory, exposing areas of mineral soil and
incorporating organic matter into the soil. More
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than one seed cut may be required before
adequate levels of advanced regeneration are
obtained.

1. Ideally, this operation should occur during
or immediately following a good acorn crop.
If a good acorn crop does not occur within 3
years of the seed cut, the understory
vegetation (e.g., shrubs and understory trees
<1.5 inches DBH) should be controlled
chemically and/or mechanically in order to
minimize understory competition to
germinating acorns when a good acorn crop
occurs.

2. Harvesting equipment used during this
operation can disturb the forest floor which
may allow acorns to have better contact with
the mineral soil thus potentially enhancing
germination and protecting acorns from
predators.

3. Remove 10 to 30% of the total stand basal
area in order to provide optimum light
conditions for oak seedling growth. The
retention of the full-crowned oaks and other
desirable tree species in the overstory
provides the shade for the advanced
regeneration.

4. Monitor the advanced regeneration and take
actions necessary to control competing
vegetation (see Development of Seedlings).

Development of Seedlings

This stage focuses on developing strong, healthy
advance regeneration, with good root to shoot
ratio and the control of unwanted vegetation by
cutting, chemical treatment and/or prescribed
fire. This stage generally occurs 1 to 5 years
after the seed cut is conducted and continues as
necessary until the overstory removal occurs.

1. To control unwanted vegetation, the use of
herbicides with cutting will yield better
results than cutting alone. Cutting unwanted
stems will typically lead to re-sprouting,
which will result in increased shade to the
oak seedlings. Herbicide treatments should
be applied immediately after cutting.
Selection of a product shall be based on: (a)
product effectiveness, (b) non-target species
impacts, (c) toxicological risks, and (d) off-
site movement of chemicals. Practice
standard Pest Management (595) must be
followed. As required by federal law,
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chemicals are to be applied only for uses
listed on the container label and all label
directions and precautions must be followed.

2. Prescribed fire generally has a long term
favorable impact on oak regeneration, due to
several characteristics of oaks that allow
them to tolerate fire better than other
competing tree species (e.g., thick bark and
the ability to re-sprout repeatedly due to a
taproot). Prescribed fire can increase the
dominance of oaks if it is used when the oak
seedlings are well established but
overwhelmed by competing vegetation.
Repeated burning can be used to maintain
the dominance of the oak seedlings;
however, it should not be used more often
than every 3 to 6 years. More frequent
burning could result in mortality of oak
seedlings.

Prescribed burning shall be conducted by
certified individuals following an approved
burn plan, Practice standard Prescribed
Burning (338) must be followed.

Overstory Removal

The timely removal of the canopy is needed for
the advance regeneration to develop into mature
trees. The timing of the overstory removal will
depend upon the growth rate of the oak
seedlings.

1. Conduct the overstory removal operation
when the oak stems are at least 4.5 feet tall
and less than 4 inches DBH. The more
intense the competition is expected to be
upon release, the larger the seedlings should
be.

2. The overstory removal can occur in one or
more separate harvest operations.

B) RESERVE TREE
Description

In this method the stand is cut clear except for
certain trees, called seed trees, which are left
standing singly or in groups for the purpose of
providing seed to restock the cleared area. Only
a small portion of the original stand is left. After
a new crop is established these seed trees may be
removed in a second cutting or left standing
indefinitely. The implementation of this
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silvicultural method creates light conditions that
are somewhere between a clearcut and a
shelterwood cut.

Treatment

1. All trees in the stand, with the exception of
large, acorn producing oaks and other
desirable co-dominant species should be cut.
The residual trees should be the healthiest
and best seed producers in the stand.

Development of Seedlings

This stage focuses on developing strong, healthy
seedlings, with good root to shoot ratio and the
control of unwanted vegetation by cutting,
chemical treatment and/or prescribed fire. This
stage generally occurs 1 to 5 years after the
reserve tree cut is conducted and continues as
necessary until the new oak stand matures.

1. A minimum of 150 established oak stems
per acre is needed in order to successfully
regenerate an oak dominated forest stand. A
stem is generally considered established
when it has a basal diameter of % inch.

2. To control unwanted vegetation, the use of
herbicides with cutting will yield better
results than cutting alone. Cutting unwanted
stems will typically lead to re-sprouting,
which will result in increased shade to the
oak seedlings. Herbicide treatments should
be applied immediately after cutting.
Selection of a product shall be based on: (a)
product effectiveness, (b) non-target species
impacts, (c) toxicological risks, and (d) off-
site movement of chemicals. Practice
standard Pest Management (595) must be
followed. As required by federal law,
chemicals are to be applied only for uses
listed on the container label and all label
directions and precautions must be followed.

3. Prescribed fire generally has a long term
favorable impact on oak regeneration, due to
several characteristics of oaks that allow
them to tolerate fire better than other
competing tree species (e.g., thick bark and
the ability to re-sprout repeatedly due to a
taproot). Prescribed fire can increase the
dominance of oaks if it is used when the oak
seedlings are well established but
overwhelmed by competing vegetation.
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Repeated burning can be used to maintain
the dominance of the oak seedlings;
however, it should not be used more often
than every 3 to 6 years. More frequent
burning could result in mortality of oak
seedlings. Prescribed burning shall be
conducted by certified individuals following
an approved burn plan. Practice standard
Prescribed Burning (338) must be followed.

APPLICABLE LAWS AND
REGULATIONS

The Massachusetts Forest Cutting Practices Act
sets forth regulations on the cutting of timber in
Massachusetts. Filing requirements under the
Act are based on volume, cutting area and the
use of timber products. All landowners must
comply with this Act.
http://www.mass.gov/dcr/stewardship/forestry/s
ervice/lawsnforms.htm

Under the Massachusetts Wetlands Protection
Act, work in or near jurisdictional resource areas
including wetlands and perennial streams may
require a permit from the local Conservation
Commission and Department of Environmental
Protection.

DEFINITIONS

Advance Regeneration — seedlings, saplings, or
sprouts that have become established beneath an
overstory canopy, either following a harvest or
as a result of natural establishment not
associated with cutting.

Basal Area of a Tree — the area in square feet of
the cross-section of a tree stem at breast height
(4.5 feet above the ground).

Basal Area of a Stand — the sum of basal areas
of all the trees in a stand, expressed as square
feet per acre.

Sapling — a tree greater than 1 inch DBH and
less than 4.9 inches DBH.

Seedling — a young tree of seed origin, less than
1inch DBH.

Wildlife Reserve Trees

Snag — Includes standing dead, or partially
dead trees which are at least 6-inches dbh
and 20 feet tall (“stub” if shorter).

Den Tree — A live or dead tree of any
diameter containing a natural cavity or
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exfoliating bark used by wildlife for nesting,
brood rearing, hibernating, roosting, daily or
seasonal shelter and escape.

Nest Tree — Trees containing large nests (2-
3 feet diameter) built by crows and hawks
that resemble a platform of sticks when
viewed from the ground. These may be
used by owls or re-used by hawks.
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