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Introduction

Most recreational and historical parks have a significant portion of their land area in forest cover.

Forest vegetation is natural, aesthetically pleasing, and forms a comfortable, shady environment for recreational

and interpretive purposes. However, often the forest that nature provides does not meet all Park objectives,

therefore, some vegetation management practices are necessary. Maintaining healthy, vigorous forests that meet

specific Park objectives requires a consideration of the ecology of the species involved, and a pro-active

management policy. Simply allowing "nature to take its course" may not be satisfactory.

This handbook provides information on general forest ecology for parks in the Southeastern United

States, as well as management advice for achieving many objectives common to recreation and historic parks in

the region. Maintaining healthy forests, dealing with exotic species, controlling turf and meadow areas, and

creating screens and windbreaks are all covered. For historical parks especially, the sections on earthwork

preservation, historic scene restoration, and agricultural use areas will be especially useful. Creating and

maintaining vistas, controlling erosion, and hazard fuel reduction guidelines are useful topics for all parks.

The information in this handbook draws heavily from published literature, the experience of the authors,

and the suggestions of various reviewers and park managers. It is unlikely that anyone park can apply all of this

information, however, there should be something of value here for most park managers.



Management of Healthy Forests

A healthy forest can be dermed as one with a majority of living trees that are part of a functioning forest

ecosystem. The first step for managing healthy Park forests is to become familiar with the existing forest in the

Park, by determining the species, size, density, age and health of the trees in the forests. Regular visits to notice

recent disturbances due to natural or man-made forces, and to gain an awareness of the "natural processes" that

occur in forest ecosystems is critical to assessing the need for management practices. For example, forest

succession is natural, causing changes of species composition and structure, and can be allowed to follow its

natural course when this coincides with Park objectives. Fire, insects, and disease, however, although "natural"

and part of the dynamics that maintain certain forests, need to be carefully monitored and controlled in forests

managed for most objectives other than wilderness. In forests surrounded by urban development, these natural

forest maintenance forces must often be continually monitored and carefully controlled or eliminated. The

manager must also determine the objectives for the forest and Park, determine if human interaction is needed

to reach the desired forest condition, and when necessary, silvicultural activities and monitoring of their impacts

follow.

In managing the forests of recreational and historical Parks, it should be recognized that dead or dying

trees due to succession are part of natural changes in healthy forest stands. Natural forest stands will always

contain dead or dying trees as they move from pioneer to climax stages of succession and then regenerate

themselves. The appearance of stands with dead trees should not be labelled unhealthy but rather transitional,

with young trees and seedlings in the understory as evidence that the forest is still growing vigorously. Dead

standing trees and logs on the ground are more than signs of death; they are sources of food and shelter for

wildlife, numerous invertebrates, and countless species of microorganisms. They also hold nutrients for the young

forest vegetation that are released as they decompose.

If the general objective is to maintain healthy Park forests, the natural process of succession should be

allowed to proceed without human interaction, except where other objectives, such as fuel hazard reduction,

require additional maintenance activities. Insects and diseases that infest a stand, killing the dominant trees

prematurely, are short-term disturbances that often simply move the stand towards its next stage of succession



sooner. Natural disturbances such as these, plus windstorms, ice storms, and other events, are nature's way of

cleaning, opening up and regenerating forest stands.

Some disturbances are beneficial and are necessary for healthy forests. For example, southern pine

stands regularly subjected to forest fires before fire control was practiced may have been more resistant to bark

beetle attacks. When fire regularly occurred in the stands, it thinned out understory hardwoods and pines and

promoted the healthiest pine trees. Fire suppression in the south has resulted in denser pine stands with more

potentially unhealthy individuals that are less able to resist beetle attacks today. Prescribed fire is now an

excellent management tool for southern pine forests, and should be considered for use in the Parks when

possible.

Where results of disturbances cannot be tolerated for reasons of public safety, visual appearance (dead

trees can look unhealthy to visitors), fuel buildup problems, or large-scale occurrences, they can be controlled

by eliminated the disturbance. Spraying insects, cutting diseased trees and putting out fires are common practices

in intensely managed forests. Carefully planning activities, and not proceeding with them until the consequences

of today's actions on tomorrow's forest are known, will promote healthy and vigorous forests for the future.

The continued existence and establishment of tree regeneration is key to a healthy future stand. Where

forest cover is to remain "natural", succession and an undisturbed understory and forest floor should produce

the next generation of overstory trees. In areas to be maintained as light forest cover, as described in the

Earthworks Landscape Management Manual (Andropogon Associates, Ltd. 1989), the regeneration of shade

tolerant species should be selectively promoted and protected when understory thinning operations are

undertaken. Since these areas typically cover small sites, the identification of individual trees as replacements

of the current overstory is possible. In areas with thinned canopies of pines and hardwoods that are to be

planted with tall native grasses and maintained with fire, trees will need to be planted to maintain light forest

cover in the future. To continue to partially shade and diversify the landscape in these areas, consider planting

pine species such as longleaf pine (Pinus pa/ustris Miller), shortleaf pine (Pinus echinata Miller) and loblolly pine

(pinus taeda L.) that will survive the possible maintenance burning of the tallgrasses. Promoting a variety of

southern pines in the historical Parks will maintain species that may have historically been there, as well as



provide an enhanced degree of biological diversity.

Individual trees, whether they be old-growth specimen trees in the forest or landscape/shade trees near

visitor areas, can be intensively maintained to insure good health, since these individuals are more valuable to

the Parks. Scattered old-growth trees are unique in their age and appearance, and in addition to inspecting them

for insect and disease problems, care should be taken with any activities around them that might result in damage

or increased stress. Specially planted shade or landscaping trees and shrubs, such as around visitor centers and

historic buildings, should be carefully selected to match the site and appropriately cared for. Intense care with

young plants should take place to improve the chances of planting success. If old-growth specimen trees exist

in the Park, consider collecting seed from them and propagating seedlings for use in historically accurate

landscaping.



Non-Native Species: Identification and Removal

Due to the long history of human cultivation of plants from other continents on the lands of the eastern

U.S., often many plants that grow in National Parks are exotic, ie. species that were not native to the landscape

before Europeans settled the east coast. The National Park Service Natural Resource Guidelines for Exotic

Species Management states that control or eradication of exotic species will be undertaken, where feasible, if

exotic species cause certain problems (N.P.S. 1991). Control of exotic species can be justified where they meet

specific criteria, such as: threaten to alter natural ecosystems; seriously restrict, prey on, or compete with native

populations; cause a major scenic or aesthetic intrusion; or disrupt the integrity of an historic site.

Despite the potentially high number of exotic species found in some Parks, there are actually only a few

that are abundant enough to cause changes in the appearance and plant dynamics of Park forests, fields and

historic sites. Some of the common species are Japanese honeysuckle (Lonicera japonica Thumberg), tree of

heaven (Ailanthus altissima (Miller) Swingle), princess-tree (Paulownia tomentosa (Thunb.) Sieb. & Zucco ex

Steud.), and kudzu (Pueraria lobata (Willd.) Ohwi). As an example, tree of heaven in the forest edges can block

a visitor's view of native tree species and crowd out native edge plants, which are important to wildlife and part

of healthy forest habitat. The tendency of Japanese honeysuckle and kudzu to form continuous cover over the

forest edge and forest floor, preventing the establishment and growth of native seedlings and herbs, are other

examples. The biology of these exotics is summarized in Appendix 1.

Due to the relatively small land area of historical Parks and the high amount of edge typiCal to their

patchwork vegetation, control of exotics is usually only feasible for a few species and in small, highly used areas

where intensive control efforts are cost-effective. Most exotic species are widespread in the southeastern U.S.

and complete extermination of these species on Park lands will be unlikely. Several exotic species should be

considered unwelcome but permanent members of Park forests, and these fall into two categories. First are

those that are less obvious to visitors and not very influential on the forest ecosystem, e.g. small herbaceous

plants, such as money-wort (Lysimachis nummularia L.). Second are those too difficult to eradicate without

harming the environment more than they do, because of their numbers, location and nature, such as Microsegium

vimineum (Trinius) A. Camus, a short, soft grass found covering the forest floor in open bottomlands.



Intermittent flooding and the extensive coverage of this species, and others that occur on wetland sites, make

their control by herbicides unlikely and undesirable.

Other exotics such as tree of heaven or princess-tree, can be controlled, if desired, depending on their

abundance and rate of spread. Frequent monitoring will be necessary to insure complete removal due to their

persistence and hardiness. Exotic species which spread rapidly, alter the landscape, and displace native plants,

such as Japanese honeysuckle and kudzu, are the most destructive exotic species in Park forests and warrant

control in selected areas where economically feasible and physically possible.

Control of many exotic species is difficult because of their ability to sprout when damaged. Cutting tree

stems and leaving root systems results in numerous sprouts where one stem once stood, and even pulling up

smaller ones by the roots is ineffective when small pieces of root are left to regrow. Herbicides offer an effective

control with some species, killing the whole plant including the roots. Herbicides labeled for forestry use in the

United States are listed in Table 1, along with woody exotic species that are susceptible to the specific herbicide.

Japanese honeysuckle is effectively controlled by foliar applications of herbicide, since it has such a great

percentage of foliage compared to stems and roots. On the other hand, tree of heaven is not completely

controlled by herbicides, as their roots are so extensive that the chemical is not transported throughout the whole

root system.

The National Park Service's Integrated Pest Management Information Manual (N.P.S. 1984) contains

the policy statement on the use of chemicals for pest control and information on specific pest, disease, or

problem vegetation species. The section on exotic weeds addresses species such as Japanese honeysuckle and

its control by chemical, mechanical and environmental techniques. Herbicides should only be used as directed

on the labels, and applicators must be trained and licensed for the specific work they intend to do.

Cultural treatments such as cutting, mowing, or burning are alternative methods of controlling exotics.

The small sites near visitor areas suggested for exotic species control lend themselves to mechanical methods,

which are more labor intensive than chemical applications. Cutting or mowing is an effective way to control tree

of heaven if the treatments are persistently done until the root system has run out of reserves and can no longer



Table 1. Forestry herbicides for foliar treatments and control of woody exotic species (from Miller and Mitchell
1990). Note: Labels often change yearly. It is the users responsibility to obtain and consult the most recent
herbicide labels available.

water-soluble liquid (contains NO surfactants)
foliar active (bound and inactivated in soil)

water-soluble liquid
foliar and soil active

Formulation: dicamba 1.0 lbjgal 13.0 percent ai
+

2,4-D amine 1.9 lbjgal 24.5 percent ai

water-soluble liquid
foliar and soil active

dispersible granule (to be mixed with water)
soil and foliar active



water-soluble liquid (containing a non-ionic surfactant)
foliar active (bound and inactivated on soil)

Formulation: picloram 0.5 lb aejgal 10 percent ai
+

2,4-D amine 2lb aejgal 40 percent ai

water-soluble liquid
foliar and soil active

water-soluble liquid
soil active (with some contact activity)



sprout. Cutting may be necessary every few weeks, therefore these sites must be monitored frequently until the

trees have died.

Japanese honeysuckle is not tolerant of fire, and prescribed burning used to maintain tallgrasses can

control it. The Earthworks Manual (Andropogon Associates, Ltd. 1989) summarizes these recommendations

as they relate to earthwork vegetation management, addressing the occurrence of exotic species on Park

earthworks. This information is found in the "Herbicide Management" section of Management Guidelines for

Recommended Forest Cover Types: Forest and Light Forest. Changes in vegetation management activities on

earthworks should indirectly lead to exotic species contro~ especially if fIre is incorporated in most areas.

Exotic species control activities should be monitored and documented. Document the activities for

future reference in other areas of the Park, so that the effectiveness of various control measures can be

determined. See the "Exotic Plant Control" section of the Natural Resource Guidelines for Exotic Species

Management (N.P.S. 1991) for details on monitoring. In general, the exotic species population should be mapped

before treatment, and monitored after treatment to determine effectiveness. The Guidelines also contain details

on determining which species to control and the extent of control, whether it be total eradication or control of

population size. For the purposes of many historical Parks, with limited resources and a never-ending flow of

plant materials into the small units by animals, birds, wind, and humans, control of exotic species where they

interrupt the historic landscape and visitor interpretation is most important.



Herbaceous Vegetation Maintenance: Turf and Meadows

The maintenance of turf-like areas for aesthetics and safety is common in most Parks. Areas of rough

grass (native and exotic grasses, weeds, and vines) are mowed almost weekly during the growing months. This

heavy use of resources (manpower, time, gasoline) is justified in heavily used areas, as it encourages visitors to

use the area while protecting them from contact with ticks, chiggers, and poison ivy (Toxicodendron radicans L.).

However, mowing is also used to control woody vegetation and weeds within forts and on earthworks, and to

keep roadsides from being overgrown with weeds. There are alternatives to intensively mowing all of these areas

every 1-2 weeks. Eliminating intense mowing frees up labor and resources for other projects.

Mowing schedules, or the frequency of mowing, are usually a function of aesthetics. One alternative

is to mow less frequently; this would be approximately once a month for most areas. Flowering weeds and grass

growing at different rates in an area mowed monthly may look natural to some but neglected to others. Woody

plants would still be easily controlled at this frequency however. Problem plants, such as Japanese honeysuckle

or poison ivy, could be controlled by selective woody plant herbicide treatments, which will kill them rather than

prune and stimulate their growth as mowing does. Another alternative for the large areas where reduced

mowing is proposed is to convert the open spaces to meadows.

The mowing of earthworks is a practice that is being phased out. The rough grass currently growing

on the works are being replaced through planting by native tallgrass species such as big bluestem or little

bluestem (Andropogon gerardii Vitman, A. scoparium Michx.)(Andropogon Associates Ltd. 1991). The tallgrass

community can be managed with prescribed fIre, eliminating the physical disturbance of mowing and also

indirectly controlling the spread of exotics such as Japanese honeysuckle. The conversion to native tallgrass or

other native meadow species is an alternative cover for much of the open areas now mowed within the Parks.

Native warm season grasses were once more common in Virginia and North Carolina, but their populations were

reduced by plowing, overgrazing, and fIre protection (Capel 1992). Perennial grasses and flowers, annually

maintained with prescribed burning or bush-hogging/mowing, would add a new plant community to the Park,

increasing the plant diversity of the Park even in the areas zoned "historical". Bird, insect, and small mammal

communities would benefIt from the additional undisturbed habitat, visitors would have a new example of native



1. Select plant species that match the soil, topography and exposure of the site. The site should
have 70 to 100 percent full sunlight. Sandy soil with good drainage is preferable. Prairie
plants will tolerate a wide range of soil fertility and acidity. For suggestions of species for
prairies see Table 2. Prepared seed mixes are also available from seed suppliers. Capel (1992)
lists the best cultivars of the warm season grasses for Virginia. Before purchasing seeds or
plants, discuss the species selection with the nursery to conftrm that the variety to be planted
matches the particular site and soils. .

2. Select plant species to try for continuous color throughout the growing season, plan to plant
species so they dominate small areas, then flow into another species' area, giving an
unmanaged look. Smith (1980) lists species by color and flowering time, and nurseries and
seed suppliers can also supply this information for the particular species they sell.

1. Site preparation should begin in late summer, the year before establishment is to be done. This gives
parts of two growing seasons to eliminate species that compete with prairie plants. The most
persistent of these are the cool-season grasses.

2. The roots and rhizomes of cool-season grasses must be exposed to sun or frost to be killed. On
large areas, plowing plus periodic cultivation with a spring-tooth harrow will work them to
the surface and exposure. Herbicides are an alternative to disturbing the soil surface with a



Andropogon gerardii Vitman

Andropogon scoparium Michaux

Andropogon virginicus L.

Bouteloua curtipendula (Michaux) Torrey

Panicum virgatum L.

Sorghastrum nutans (L.) Nash.

Tripsacum dactyloides L.

Big Bluestem

Little Bluestem

Broom Sedge

Side-oats Grama

Switch Grass

Aqui/egia canadensis L.

Asclepias incamata L.

Asclepias tuberosa L.

Aster pilosus Willd.

Swamp Milkweed

Butterfly-weed

Frost Aster

Echinacea purpurea (L.) Moench.

Helianthus tomemtosus Michaux

Purple Coneflower

Sunflower

Liastris spicata (L.) Willd.

Monarda fistulosa L.

Monarda punctata L.

Oenothera fruticosa L.

Solidago juncea Aiton

Solidago nemoralis Aiton

Solidago speciosa Nuttall

Dense Blazing Star

Wild Bergamot

Spotted Horsemint

Sundrops

Early Goldenrod

Grey Goldenrod

Showy Goldenrod

·Suggestions taken from Capel (1992), Smith (1980), and catalogs from eastern nurseries specializing in
native plants.



plow. Proper selection and timing of application should kill the undesirable plants and not harm
the young prairie plants the following planting season. The dead sod should be broken up to
expose the soil where it forms thick mats before planting.

1. There are nurseries that specialize in native perennial meadow plants. Purchasing seed from nearby
sources is preferable, to improve the chances that the plants are adapted to the soil and climate.
The costs involved will vary with the seed company and mixes purchased; sources should be
contacted for estimated costs.

1. Attempt to plant a ratio of 70-80% grasses to 20-30% forbs. Combining 5 to 7 grass species with 15
to 20 forb species is suggested; a study of prairie relics in Wisconsin found that only 19 species,
of the '237 species found in the prairies, occurred in most of the stands. Daisy family and
legume species are suggested, as they are sturdy and dependable. Plus, the legumes improve
the soil with their nitrogen-fIxing capacity.

2. Seeding rates vary with species and location. Survival and germination are affected by seed
quality, site, rainfall, erosion, and temperature. Sowing of grasses on large areas can be
done mechanically. Hand-broadcasting of forbs in smaller areas will break up the lines
created by the mechanical planters. Handplanting should be done in no more than a slight
breeze, throwing seeds in a half-circle ahead of the sower. A hand-operated whirlwind
seeder is useful in sowing dense seeds, such as legumes, but not fluffy ones. After hand-
planting, the soil surface should be dragged with a cultipacker. Seeding should be timed for
fast germination and early growth before the hot, dry part of summer begins. Allow annual
weeds, whose seeds were stored in the soil, to act as an early nurse crop for the prairie
plants, and to protect the soil surface from wind and rain.

3. Transplants are practical in small areas (700 square meters or less). Transplanting should be
done when the plants are dormant in the fall. Soil should be worked deeply, and kept
moist. Protect the new transplants from the sun. If the young plants show a lack of vigor,
treat them with a liquid fertilizer.

4. Weed control is most important during the fIrst summer. Mowing may be done with a rotary
mower set at 13 to 20 cm or high enough to not injure the prairie species. Weeds should be
mowed before they become too tall or dense, or set seed, about 30 days after planting.
Expect to mow 3 or 4 times during the rust summer. On large areas surrounded by cool-
season grasses that will invade, a disked or plowed strip 2-3 meters wide will control invaders
and serve as a fuebreak. Do not disturb the soil in the planted prairie, as this will only
encourage more annual weeds.

5. By the second year, the site should begin to look like a prairie, with grasses and forbs blooming
and bearing seed. Replanting of missing species or additional species should be done now.
Again, mow back the annual weeds in May-June to 13-20 em, before the prairie plants
reach a height that will be affected by mowing. Control woody species selectively with
herbicides.



year, or fourth, burning can be considered to stimulate growth, break-up organic matter for
fertilizer, and kill woody invaders and cool-season grasses. Burning is usually done in the
early spring every 3 to 4 years; on light soils it may be less often. Burning only half of the
prairie at a time protects wildlife. Redisk the fIrebreak before burning. On small sites
where burning is not desirable, remove accumulated waste by cutting and raking in the early
spring.



Vegetative Screens and Windbreaks: Species and Methods

Vegetative screens create attractive environments for visitors by blocking unattractive views and reducing

noise levels. This is especially desirable in areas where housing developments and businesses on nearby

properties disrupt the recreational or historic scene. Most screens need to be planted, but some are often

already partially present in the form of areas that have seeded in naturally with forest or fence-row vegetation.

Shrub and tree barriers can also act as windbreaks, deflecting wind upward and reducing its velocity for short

distances. Windbreaks reduce blowing snow, protect living and working areas, improve working conditions,

reduce wind damage, and control snow drifts (Wight 1988).

Barriers will be established quicker and more easily in the sun, since most species recommended for

screening grow best in full sun (Flint 1983). Species selection should be based on site conditions such as

available sunlight, soil drainage, soil moisture and soil chemical properties. In addition to matching the site

characteristics, several other traits are desirable for barrier plants: high survival rates, cold and drought

hardiness, pest resistance, adaptability to poor soil, a fast growth rate, and a crown form suitable for a barrier

(Cunningham 1988). Shrubs can be planted among the trees for structural diversity and a more complete barrier.

Many shrubs reach sufficient heights to be effective visual screens. Height, rate of growth, and foliage

characteristics are the principle considerations for selecting windbreak species. Appendix III lists native

deciduous and evergreen shrubs and small trees with dense foliage that may be used for screens. Appendix IV

lists native species commonly used for windbreaks. Species should be selected from these lists with -the use of

a plant hardiness zone map to determine their suitability to the local climate. Evergreens are excellent as

barriers because of their year-round foliage and high-density crOWDS.Combinations of both deciduous and

evergreen species are commonly used for barriers though, for several reasons. Many trees self-prune as they

mature; a shrub row will maintain the density of the barrier when trees are planted that will not provide low-level

density once they mature. Aesthetic beauty and diversity of wildlife food and cover are additional benefits of

combined plantings.

The location of visual or noise barriers will be dictated by where the developments are in relation to

visitor areas and interpretive or historical sites. Windbreak location should be carefully planned, however, to



ensure that the barrier functions as intended. Windbreaks must be located to provide maximum protection, and

oriented perpendicular to the prevailing wind or the direction of other troublesome winds, for example from

seasonal storms. For wind protection, the tallest row of trees should be placed approximately 2 - 5 times the

height of the trees from the areas needing protection (Hintz et al. 1986). The windbreak should extend 15-30

m beyond the areas needing protection. The density of the windbreak is determined by the width of the

windbreak in number of rows, species selection, and within-the-row tree spacing (Wight 1988). Where only wind

protection is needed, a single row of coniferous species could provide the density needed. The recommended

minimum is two rows of different species to minimize the impact of insect or disease infestations (Wight 1988).

Shorter trees and shrubs should always be located in the outer rows of barriers, to allow them adequate sunlight

and room to grow (Wight 1988).

Before planting, site preparation IS necessary. Shallow plowing breaks up sod formations and

populations of weeds, loosens soil, and provides better soil-moisture retention (Schroeder 1988). Planting

methods for screens and windbreaks are the same as those for planting most seedlings and shrubs. Figure 1

illustrates the proper method of planting bare root tree seedlings. Never allow the roots to dry out by exposing

them to wind and sun. Plant on cool days in the fall through early spring, ideally when rain is expected soon.

Otherwise, expect to water the plants for a few weeks until the roots get established and/or it rains. Planting

dormant seedlings will prevent them from being too stressed by the move. Spacing will depend on the size of

the plants; consult with the nursery where purchasing seedlings to learn specific spacings for the species.

In general, plant small, bare-root seedlings 1 to 3 meters apart. When planting multiple rows, offset the

seedlings between rows to prevent gaps in the barrier. One row of trees should be planted close enough to form

a complete barrier within 10 years. Wight (1988) and Hintz et aI. (1986) provide more specific between- and

within-the-row spacing recommendations for different windbreak maintenance regimes. Imagine how the trees

will fill in as they grow, perhaps fInding some in the understory of the forest for examples, using this information

to adjust spacing. Plant larger, more expensive trees and shrubs close to their fmal mature spacing to avoid

thinning. If larger trees are to be used for planting, select balled and burlapped over those in containers as the



1. Drive grub hoe into 2. Place seedling against 3. Fill bottom of hole
ground, lift handle, straight side at and pack soil,
and pull hoe back. correct depth. against roots.

4. Finish filling in
soil and pack
it with heel.

5. Firm around
seedling with

the feet.

~~
"
"
"
"

•• at~
1. Insert bar at angle 2. Remove bar and 3. Insert bar 2 inches

shown and push forward place seedling at toward yourself
to upright position. correct depth. from seedling.

4. Pull handle of bar 6. Insert bar 2 inches
toward yourself to firm from last hole.
soil at bottom of roots.

(\ '1 !\,......- --....1, ~

-7. Push forward
then pull backward

to fill hole.

8. Fill in last hole
by stamping

with heel.

9. Finn soil
around seedling
with the foot.

Figure 1. The side-hole (top) and bar-slit methods of tree planting (sketch after U.S. Forest Service IN Smith
1986).



1) Dig a large planting hole, as deep as the root ball and twice as wide;
2) Prune any injured roots or branches to a point just in front of the injury;
3) Prepare the soil in the hole, adding rich native soil to improve rocky or compacted soil if necessary.

Do not fertilize until the plant is well established.
4) Place the tree in the hole by lifting by the root ball. Using soil, bring the tree at its original growing

level in the hole, which should be at the original soil line or the root collar (be aware that the burlap
may be tied higher than the root collar). Remove all accessible burlap.

S) Fill the hole gently with soil, settling the soil with water to remove air pockets around the roots. Do
not use your feet to tamp, as it will compact the soil and inhibit root growth.

6) Stake the tree if it is too tall to stand alone or has a weak root system. Remove the stakes as soon
as the tree has become established in the soil; stakes should not be left in place for more than a year.

7) Mulch around the base of the tree to conserve soil moisture, prevent weed competition, and protect
newly-planted tree roots from temperature extremes.

8) Water at least once a week if the weather is dry to keep the soil moist but not soaked. Continue
until mid-fall, then taper off to allow the tree to begin to grow dormant for winter.



Ash, Green
Gum, Sweet
Maple, Sugar
Oak, Northern Red
Oak, Southern Red
Oak, Water
Oak, White
Pine, Eastern White 2-0 Improved
Pine, Eastern White 3-0 Improved
Pine, Loblolly Improved
Pine, Red
Pine, Shortleaf Improved
Pine, Virginia Improved
Redbud, Eastern

Quantity
1000

Quantity
500

$180.00
150.00
250.00
250.00
250.00
250.00
250.00
65.00

160.00
32.00
75.00
45.00
45.00

250.00

$ 90.00
75.00

125.00
125.00
125.00
125.00
125.00
32.50
80.00
16.00
37.50
22.50
22.50

125.00



Table 4. Forestry herbicides for herbaceous weed control (from Miller and Mitchell (1990».
Note: Labels often change yearly. It is the users responsibility to obtain and consult the most recent herbicide
labels available.

water-soluble liquid
soil (and foliar) active

Note: Acts mainly through root absorption. Avoid using near adjacent desirable trees, shrubs, or plants or injury
may occur. Weeds should be less than 1.5 inches tall; shows good control early in the growing season.

emulsifiable concentrate
foliar active

Note: Provides post-emergent grass control. No broadleaf control or residual soil activity can be expected. Spot
or banded applications will require multiple treatments for season-long control. Do not make applications to
grasses under stress as unsatisfactory control will probably result.

dispersible granule
soil and foliar active



water-soluble liquid
foliar active (postemergent)

Note: Apply to actively growing grasses when they are at the proper growth stage as specified; do not make
applications to grasses under stress as unsatisfactory control will probably result.

sintered clay granule
soil active

Note: Absorbed through the roots during periods of active plant growth. Injury or loss of desirable trees or
other plants may result where their roots extend into the treated areas or in locations where the chemical may
wash into contract with their roots.

water-soluble liquid (containing a non-ionic surfactant)
foliar active (bound and inactivated on soil)

Note: Avoid contact with foliage, green stems, or fruit of crops, desirable plants and trees, since severe injury
or destruction may result. Controls or destroys most herbaceous plants. Best control of most perennial weeds
is obtained when treatment is made at late growth stages approaching maturity.



Earthwork Preservation

The earthworks central to much of the CivilWar battlefield interpretation were built in fields and forests

during the war. Today, these earthworks are under forest cover except where regular mowing and clearing has

kept them exposed for the public to view. Preservation of these fragile earth mounds depends on the control

of erosion and other activities that disturb the soil, such as trees on the mounds being uprooted or people

walking on footpaths over the earthworks. Under undisturbed forest conditions, the sheltering effects of the

overstory and understory vegetation have protected the integrity of many of the earthworks. The undisturbed

forest also discourages many visitors from entering and exploring the earthworks, resulting in fewer footpaths

and less trampling of vegetation and compaction of soil. Problems do exist with earthworks under this cover,

however. In some places, poor soil and/or dry conditions prevent total cover from forming, and erosion occurs.

In others, mature trees that blow over take earthwork soil with their root systems, leaving a gap in the mound.

According to the Earthworks Landscape Management Manual (Andropogon Associates Ltd. 1991), however, the

forest cover type is one of the best, and least expensive, preservers of the earthworks, and the continued use of

forest cover is recommended for the undeveloped forested areas of historical Parks. The Earthworks Manual

contains excellent information on the various cover types, their establishment and maintenance for earthworks

and the areas surrounding them. This publication should be regularly used as a reference for managing

earthworks vegetation.

The primary objective for vegetation management on the earthworks is to develop and maintain a cover

of plants with a fibrous root system and continuous vegetation to control erosion. Recent decisions to replace

labor-intensive mowing that impacts earthworks with less disturbing techniques for earthwork preservation has

led to the use of tallgrasses for covering earthworks in open areas. Tallgrasses such as Andropogon species are

replacing areas formerly kept in rough grass, and regular burning will be used for maintenance rather than

mowing. In areas where burning is not a desirable maintenance option, mowing once a year is another tool to

maintain the tallgrass. Other perennial meadow species, such as those mentioned in Table 2, can be planted

along with the Andropogon species to add diversity and color to the works that are also managed by burning or

bushhogging. Different species could be used between the works to profIle trenches and battlefield areas. The



Earthworks Manual (Andropogon Associates 1991) and the information in the Mowing section of this report

contain details on establishing tallgrasses on earthworks, and this can be used for other plants as well.

Earthworks under light forest cover may be the hardest areas to keep vegetated. The understory and

forest floor are typically disturbed, trampled or cleared, so the shrubs and herbs naturally found in the forest are

not present. The forest overstory shades the works enough to prevent the growth of the shade-intolerant

tallgrasses. Reclamation of the forest understory is recommended for these areas where the vegetative cover

on the earthworks is sparse or non-existent. By selecting and planting shade-tolerant forest shrubs and herbs

that are typically found in the forest understory and on the forest floor, a vegetative cover could become

established that will protect the earthworks from direct impacts from rain and trespassers.

Where the soil is compacted on footpaths, it should be loosened and planted with shade-tolerant

understory shrubs and herbs. For example, hillside lowbush blueberry (Vaccinium pallidum AiL), strawberry

bush (Euonymus americanus L.), partridge berry (Mitche//a repens L.) and Christmas fern (Polystichum

acrostichoides (Michaux) Schott) are low-growing, shade-tolerant plants. All planting should be done in the late

fall, winter or early spring, during cool, damp days. Mulch the new plantings with shredded woody material to

help keep the soil aerated and moist until the forest litter can naturally accumulate on these sites. Increased

enforcement of Park rules for staying off of the earthworks is essential for this effort to be successful.

Although these species may not be available through nurseries, similar species or cultivars may be found.

Another alternative is to collect seed and grow new plants, perhaps with the SCS/NPS Cooperative Plant

Materials Program. Some other plant sources are listed in Appendix II.



Scene Restoration

Before beginning work to restore areas of forest to their Civil War agricultural vegetation, the

consequences of such activity must be considered and the method, timing and extent of the action decided. The

quickest and most efficient method of removing forest is with a clearcut. Slowly thinning the stand, gradually

opening the area up, is an option, but this action would create an abundance of sprouts and prolong the

disturbance of the area by tree-cutters and their equipment. However, thinning and gradually removing the

overstory over 5-10 years would not be as drastic a change to the landscape, and may disturb the visitors less than

the sight of a clearcut on National Park land.

Either way, woody regeneration will sprout up after any of the canopy is removed and it will need to

be controlled. Herbicide treatment on the cut stumps and sprouts (see Table 5) is an effective method of doing

this, and will make reverting the area to field possible. The best time for cutting would be in the late fall and

winter for several reasons: visitor numbers are less, trees are less likely to be damaged as they are dormant, no

birds or animals are nesting in the stand, and there would be time to "clean" up the ground vegetation before

it began to actively grow and spread in the spring. Sprouting of cut stems will be greater if the cutting is done

in the winter though. After the leaves come out and the plants are actively growing in the spring, additional

control of the woody vegetation could be done with herbicides as necessary.

Consider the impact of tree removal on any forest or specimen trees that will be left. Remember that

opening up the forest, or moving the forest edge further into a stand, will change the environment for"trees that

once were in the interior of the forest. Direct sunlight will stimulate the growth of vines, shrubs and young trees

along any forest edge. Exotic species, such as Japanese honeysuckle, will have new access into stands. If old

trees exist in the nearby forest that will be left, consider leaving at least a few trees around them to act as a

buffer from disturbance. Buffers will also protect the old trees from direct exposure to high winds and storms.

This type of work is expensive if the goal is to plow and harvest crops from the area, as the tree stumps

will need to be removed, probably with a bulldozer. Even establishing meadow, pasture or hayfield on the site

would require the stumps to be removed for annual mowing. One option is to establish an orchard with fruit

trees grown from historic stock if they would add to the historic scene restoration. This would be especially



suitable near old homesteads, where forest is being cleared to create agricultural fields that once existed there.

Planting fruit trees would eliminate the need to make the field suitable for plowing, which would require removal

of all of the tree stumps and surface roots. Whatever the fmal goal for the area, consider marketing the wood

products from a stand that is to be removed to help cover the costs of the operation. Trees to be cut could be

sold for pulpwood, poles, or sawtimber, depending on the size and quality of the trees and local markets.

An alternative to cutting the forest is to establish forest trails, with interpretive stops and signs, that

would allow visitors to view the scene despite the trees. Mention of the natural succession of vegetation, and

how the site has changed over the last 130 years, would be an added educational benefit to visitors of the Parks,

especially in areas where mature forest is scarce due to development and agriculture.



Table 5. Forestry herbicides for stump spray treatments and species controlled (from Miller and Mitchell
(1990)). Note: Labels often change yearly. It is the users responsibility to obtain and consult the most recent
herbicide labels available.

water-soluble liquid
foliar and soil active

Controlled species: Tree of heaven, cedar, cherry, dogwood, elm, black gum, hawthorne, hickory, hornbeam,
maple, oak, persimmon, sassafras, serviceberry

Note: Do not use near desirable plants unless possible injury can be tolerated. Herbicides may contact roots
of desirable plants from downward movement in the soil, surface washing, or from excretion by roots of nearby
treated trees.

water-soluble liquid
foliar active

Controlled species: beech, black gum, New Jersey tea, cherry, chinquapin, choke cherry, hawthorne, dogwood,
elm, hornbeam, locust, maples, mulberry, oaks, persimmon, pine, poison oak, sassafras, sweetbay
magnolia, sweetgum, sycamore, yellow poplar



Formulation: picloram .25 lb ae/gal 5 percent ai
+

2,4-D amine lIb ae/gal 21 percent ai

water-soluble liquid
applied to cut surface
both formulations contain anti-freeze

Controlled species: Tree of heaven, cedar, cherry, dogwood, elm, black gum, hawthorne, hickory, hornbeam,
maples, oaks, persimmon, serviceberry, sweetbay magnolia

Formulation: picloram 0.5 lb ae/gal 10 percent ai
+

2,4-D amine 2lb ae/gal 40 percent ai

water-soluble liquid
foliar and soil active

Controlled species: Tree of heaven, New Jersey tea, cherry, elm, black gum, locust, maple, oak, persinimon, pine
sassafras, yellow poplar



Vistas: Clearing and Maintenance

The maintenance of vistas for scenic and interpretive purposes is labor-intensive, as vegetation is

continuously regenerating and growing in the areas cleared. The target vegetation should be determined for the

area below a vista according to the type of maintenance possible (herbicide application, prescribed burning,

mowing, bushhogging, hand-cutting), and then action taken to achieve and maintain the desired condition.

Favorable vista vegetation would be either short woody shrubs requiring little cutting or annually mowed

meadow. Clearing of woody vegetation to establish a vista requires cutting and stump spraying to prevent

sprouting. Table 5 contains forestry herbicides that are used for stump treatments. Herbicides approved for use

in the Park should be applied as directed on the label.

Maintenance of vistas will depend on the target vegetation. One vegetation alternative is the stand of

small trees and shrubs that naturally regenerates from the cut stumps of the cleared vegetation. Maintenance

of this vegetation simply consists of cutting the plants back once they are too large for the vista. If shorter shrubs

are desired that are not established on the site, the current vegetation will need to be cleared and the roots killed

to prevent their regrowth, and planting done. Species such as huckleberries and blueberries (Vaccinium spp.),

and mountain laurel (Kalmia latifolia L.) are medium to short-stature shrubs that can be planted. They will

dominate an area if given time to become established and shade out the competition. Monitoring and control

of exotics such as Japanese honeysuckle would be necessary in these open areas.

Some vistas would be best maintained as meadow. Most perennial meadow plants can be maintained

mechanically, by an annualjbiannual mowing or bush-hogging, or by prescribed fIre. Vistas bounded by

earthworks could easily be rehabilitated to meadow with the establishment of tallgrasses on the nearby

earthworks, and maintained at the same schedule.



Agricultural Use Areas

The maintenance of the historic vegetation and landscape through an agricultural leasing program is an

economical way to achieve a Park's goals to maintain historical scenes. By leasing the land to local farmers, the

Park forgoes the responsibility of maintaining equipment and expertise on agricultural practices, as well as the

actual work of planting and harvesting. The areas are kept in the historical landscape use while providing the

local community with additional farm products and income. Some of the crops grown in historical Parks are not

historically accurate; however, neither are the farming practices. What is important is that the crops selected

are consistent with the cultural landscape needs and with the maintenance of a sound environment (N.P.S. 1991).

Historic varieties should be considered for use when possible to support genetic variety and the perpetuation of

historic species (N.P.S. 1991). Hay fields, grains and vegetable crop fields, and pasture are all possible uses of

agricultural areas. Additional considerations for Agricultural Use areas on Parklands can be found in the

Natural Resources Management Guidelines (N.P.S. 1991).

Current agricultural use programs on Parklands should be inspected regularly to check for erosion

problems. The farming practices should protect the soil from water and wind erosion, not allowing the soil to

remain bare for more than a week or two. Also consider providing additional food and cover for the local

wildlife populations by asking the farmers to leave several rows of the crop along the edges of the fields as was

common in the days before the mechanical harvesters.



Erosion Prevention and Control

Areas that are unvegetated because of recent disturbance or poor growing conditions are most subject

to erosion. Sparsely vegetated areas are also in danger, if sufficient vegetative cover does not exist to shelter the

soil surface from rain and wind. The best prevention of erosion is to maintain adequate vegetative cover or to

establish it as soon as possible when it does not exist. Local plants that are growing nearby are the best choices

for revegetation, as they are known to be successful in the area. The native tallgrasses (Table 2) are excellent

for revegetation; they can be in mixed stands that once established require little maintenance. Native forbs that

have been recommended are partridge pea (Cassia fasciculata Michx), Illinois bundleflower (Desmanthus

illinoensis (Michx.) MacMill.), and common sunflower (Helianthus annuus L.)(VogeI1981). Many of the annual

forbs and perennial grasses and forbs (Table 2) do well in poor, dry soils; these should be selected when

establishing meadow on eroded sites. Planted as a mixture the annuals provide quick, temporary cover and

"nurse" crop while the perennial grasses and forbs become established.

Shrubs and trees also are excellent for erosion control once crown-closure has occurred. Indigobush

(Amorpha fruticosa L.) and other native shrubs, such as those recommended for vegetative screens (Appendix

IV), can provide adequate cover. Small trees such as the hawthornes (Crateagus spp.) and silky dogwood (Comus

amomum Miller), as well as any forest tree that will grow on the site in question, can be used also.

Do not expect miracles however; if topsoil no longer exists on an area, extra work will be necessary to

make sure the area has enough soil for rooting to occur and adequate moisture-holding capacity to allow growth.

This may require tilling, topsoil replacement, organic matter amendment, or fertilization. Severely eroded areas

often require structural repairs to stop erosion before planting can be successful.

Improvement techniques on sites where gullies have formed or where soil movement occurs during rains

consist of two types--plugs and blankets. Plugs are structures such as strawbale barriers, fabric dams, and silt

fences, while blankets reduce soil movement in situ and aid in the establishment of immediate vegatative cover

(Wilder and Rains 1976). Strawbale barriers are bales of straw or hay placed into eroding gullies to form a semi-

impervious barrier to trap sediment (Wilder and Rains 1976). Two small wooden stakes are placed through the

bale to prevent the bale from being moved by storm flow. Fabric-brush dams are skeletal frameworks that are



placed in eroding gullies. Rot-resistant, water permeable fabric allows water run-off to pass through while silt

is trapped (Wilder and Rains 1976). Larger eroding areas can be protected with silt fences that remove silt from

water flowing over the surface and through them. Post and wire are erected at the site, and fabric is draped over

the fence (Wilder and Rains 1976).

Blankets are erosion control fabrics that protect seeds and seedlings and allow tree planting activities

to be done with it in place. Grasses germinate under the blanket and trees can be placed through the blanket

(Wilder and Rains 1976). The blanket blocks the force of the rain, prevents wind erosion, and some act as a

mulch as they degrade. This method is best for smoother, less steep terrain. Once erosion has been halted on

an area, and some sort of cover established to allow seedlings to germinate and tree roots to take hold,

revegetation activities can proceed.



Hazard Fuels Management

Hazard fuels management requires that hazardous fuel situations be identified, modified, and monitored

over time throughout the landscape. Hazardous fuel loads that lead to serious fires are created with a

combination of the quantity and arrangement of fuel in a stand. Hazardous fires, those that generally cannot

be controlled by people on foot and with handtools (Table 6), occur when such fuel loads are influenced by

environmental conditions that favor fire: low humidity, high temperatures, and wind speeds that carry the fire

to more fuel while supplying it with plenty of oxygen. So, the identification of a hazardous fuel load in an area

requires an examination of the quantity of fuel and its arrangement.

The quantity of fuel in a stand can be determined with fuel load models such as those developed for

Richmond National Battlefield Park (Helm et al. 1993), Photo Series such as Lynch and Horton's (1983) or

Wilcox et al.'s (1982), or a field inventory. Determining whether the quantity is potentially hazardous requires

extensive experience with fuels and fire, or results from fire behavior prediction systems such as BEHAVE or

the National Fire-Danger Rating System (NFDRS). The use of these computer programs offers another source

of fuels information, as they contain fuel models for many forest types within their systems. BEHAVE and

NFDRS fuel models can be used when running these systems for a particular area, or specific inventoried

information can be substituted. Since fire behavior is primarily influenced by the 1 to 100 hr. time-lag fuel sizes,

only these fuels are considered in the fire behavior models. Larger branches and boles do not carry the fire front

as smaller fuels do. Larger fuels influence the fire's intensity and duration in close proximity to where they occur

and burning boles can cause severe damage to nearby vegetation because of their extended burning time at

relatively high heat values. Smoldering boles can also be a source of firebrands should high winds fan them.

The horizontal and vertical arrangement of the fuel bed are additional considerations in determining

whether a specific fuel situation is hazardous. Fuel levels may be high, but if they are patchy, the hazard is not

as great as if they are continuous, allowing a fire front to quickly move through the stand. Aerial fuels, which

are those above 1.2 meters such as dead and attached branches, leaning or upright snags, and standing, live

vegetation, must also be considered when assessing the fuel hazard of a site. These are generally not considered

in fire behavior programs as they are not dead and down surface fuels. If a vertical continuum exists that could
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Control efforts at the fIre head will probably be
ineffective.



carry the fire off of the ground and through a stand, this could be considered a hazardous situation, since a break

in the fuel is usually needed to stop the fire.

Areas where maintenance activities have resulted in small buildups of boles and branches, usually along

roadsides, should be considered for fuel management. Often the branch and litter fuel loading in these areas

is no greater than in the rest of the forest; but the great mass of bole fuels (in some places approximately 150,000

kg/ha) could smolder for extended periods of time if the piles were ignited by a passing surface fire. Greater

damage would occur to the living vegetation of the area due to the longer duration of the fire. The hazard of

a surface fire could also increase due to chance spreading of the fire to other areas by wind and firebrands.

"Clean" these areas by completely removing the large piles of logs, or simply scatter small piles so each bole rests

on the ground where it will decompose faster having contact with soil moisture and organisms.

On some sites the arrangement of dead fuels creates potential hazards. An example is where small gaps

in mature pine or mixed pine-deciduous stands formed when a few trees died or fell, creating openings with

masses of live and dead vegetation that could carry a surface ftre off of the ground temporarily. Pine and mixed

pine-deciduous stands that are losing mature pine in patches are areas where fuel management would be

beneftcial in controlling the arrangement of the fuels. In these areas, scattered pines have fallen or are leaning

against trees, creating ladders of dead fuel up into the lower canopy. Understory trees and vines, responding

to light from the gap in the canopy, create masses of vegetation which could help carry a fIre. A cleaning could

be done at these sites to move the dead and leaning pines to the forest floor and cut and scatter piles of logs.

Climbing vegetation could also be cleared with this activity. This would keep any passing surface fIres on the

ground and improve the conditions for decomposition to occur in the boles.

Pine plantations are additional sites where preventative fuel management may be needed for the stand's

health as well as its fuel situation. The species, age, and density of pine plantations will determine the fuel

hazard within it. Potentially hazardous conditions can exist in young loblolly pine plantations, for example, where

the stand is dense, with codominant and suppressed stems beginning to die, occasionally falling and leaning

against other standing trees. Species that do not self-prune completely create ladders of fuel from the ground

to the canopy. One fuel management recommendation is to thin the pines to a level that will stimulate and



maximize the growth of the remaining pines, to keep them vigorous and prevent the addition of more dead trees

to the fuel load. Favor (leave) trees with larger canopies, no sign of insects or disease in the crowns or on the

trunk, and those showing signs of being used by wildlife. A forester could mark the trees to be cut to insure that

a well-stocked, healthy stand is left after the operation. Thinning will break the vertical continuum of fuel as

the spacing increases between the trees and dead branches lower on the trunks are broken. Vigorously growing

pines will reduce the chances of pine beetle attack also. In less dense and smaller pine plantation stands, another

fuel management option is pruning. Pruning of the dead branches near the ground will break up the vertical

fuels which could carry a fire off of the ground.

A fuel monitoring program should be established to identify sites where the quantity or arrangement

of fuels have the potential to be hazardous. Knowing how fuel loads will change in different cover types over

time can aid in establishing the frequency of monitoring visits and plans for manipulating fuels when necessary.

Oak and mixed hardwood stands, which contain a majority of climax species, should have relatively stable fuel

loading rates, assuming healthy stands undisturbed by insect or disease outbreaks. As climax vegetation, these

stands are made up by relatively long-lived and self-perpetuating shade-tolerant species, regenerating in gaps

formed when mature individual trees die or blow over. Fuel loads may increase temporarily in these gaps where

trees have died and fallen, but overall the stands' fuels would support surface fires only.

Stands of early successional, shade-intolerant species, or even-aged plantations dominated by a single

shade-intolerant species, have more fluctuating fuel loads. The initial density-induced mortality of trees that are

suppressed or below the dominant canopy that is common in such stands can result in a relatively large amount

of dead fuels over a short period of time. Steep spikes in fuel loading can occur over a period of 2-5 years. This

is the case of young loblolly pine stands that need a thinning to reduce stand density before the trees die.

Following the initial mortality, the fuel load will decrease for a period of 10 years or so, as the stand grows,

building up density without much mortality. If the density reaches high levels again, mortality will occur and fuel

levels increase again. This phenomenon is not likely to occur in mixed stands typical of more advanced

successional stages, and/or when shade-tolerant species are present. Tolerant trees slow down in growth, rather

than die, when the stand becomes dense.



Beyond monitoring fuels through the natural changes that occur in forest stands with time, the effects

of natural disasters, severe storms, and disease and insect outbreaks on fuel loading need to be assessed when

these occur in Parks. Tree damage from natural disasters, such as hurricanes, and severe storms is typically from

mechanical breakage or blowdown. Monitor hard hit areas to determine if fuel reduction activities are necessary.

If entire stands are destroyed in the Park, the clean-up activities will be necessary for aesthetic and safety reasons

as well as for fuel reduction. Economically beneficial operations such as selling the down and damaged trees

to firewood cutters could be considered as a way to remove the wood and clean up the stand's forest floor.

Insect and disease outbreaks should be monitored for their extensiveness and severity. If large areas

of trees are killed, or are dying, consider salvaging the stand for timber to remove the trees before they add to

the fuel hazard. Such a drastic action, to remove the mature trees of a stand, would apply to damage initiated

by a gypsy moth (Lyman tria dispar L.) outbreak in the Park forests. Stands within the oak (Quercus spp.) and

oak-conifer cover types will be affected the most. Oaks and sweetgum (Liquidambar styraciflua L.) are favored

food for gypsy moth larvae during all larval stages (Gansner et al. 1987). The later larval stages prefer all pine

species too. When the preferred species are not available, American beech (Fagus grandifolia Ehrh.), black gum

(Nyssa sylvatica Marsh.), elms (mmus spp.), hickories (Carya spp.), and red maple (Acer rnbrnm L.) will be fed

upon. The stands least affected by gypsy moth are those dominated by yellow poplar (Liriodendron tulipifera L.).

Eastern red cedar (Juniperns virginiana L.) and American holly (flex opaca Aiton) are also rarely fed upon

(Gansner et al. 1987).

The amount of mortality in a stand after gypsy moth attack is influenced by a number of factors: the

intensity, distribution, and frequency of defoliation; tree vigor previous to attack; environmental conditions; and

the extent of disease and insect invasion (Gansner et al. 1987). Typically the defoliation results in trees becoming

stressed and succumbing to secondary organisms such as two-lined chestnut borer (Agrilus bilineatus (Weber))

or shoe-string root rot (Annillaria mellea (Vahl.:Fr.). Trees killed after gypsymoth attack will not resprout since

their root reserves have already been spent refoliating or fighting off insect or disease attacks. The understory

will remain green and attractive however, and shrubs, tree seedlings and saplings should survive and grow quickly

with the removal of the overstory.



Long-term Monitoring

Consider establishing several long-term monitoring locations in the Park for use in managing the natural

resources and contributing to the overall database of forest information in the southeastern United States. Large

forest stands of each cover type that will not be disturbed by interpretive projects should be selected for

monitoring. Follow recommendations made in the Vegetation Monitoring with Permanent Plots manual (Russell

1990). In general, this entails determining vegetation monitoring goals, allocating and establishing permanent

plots with the use of stand maps and descriptions, and measuring and analyzing the plot vegetation over time

(Russell 1990).



Timing of Silvicultural Practices

The season when a silvicultural practice is performed can affect its impacts and success, and should be

considered when planning work to meet a vegetation management objective. In general, the affect of the activity

on the residual vegetation is the main concern. When the objective is to clear out dead or dying trees, such as

for fuel or safety hazard reduction, usually a healthy, well-stocked and undamaged residual stand is desired after

the work. To remove trees and logs with the least damage to the residual stand, the fall and winter seasons are

recommended for the work. The bark and cambial layer of dormant vegetation is less easily damaged than when

it is actively growing, damaged stems will quickly resprout in the spring. Also, working conditions are usually

more pleasant than in spring and summer months. A similar situation would be the burning of meadows or

earthworks to promote the warm-season grasses. By burning in the fall or winter when the plants have stored

up reserves for the next growing season, a cleaning is accomplished without harming the growth of the plants.

However, when the objective is to remove vegetation with the result of clearing or thinning the stand's

overstory or understory, such as for vista clearing or scene restoration, fast-growing regeneration is usually not

desired. Therefore, the summer months, when vegetation is actively growing and energy reserves in the roots

are low, are the best time for these activities. Sprouting from damaged or cut stems will not be as great as if

the stems were cut during the winter. Burning in a meadow or on the earthworks during the summer would have

similar affects as cutting on the residual vegetation; fIre would kill small woody stems and herbs while their root

reserves were low, lessening the chance of their recovery. This would be benefIcial if the objective was to clean

out non-desirable species before establishing new species.

An additional consideration for planning the timing of silvicultural activities is the impact and impression

the work will have on the visitors. The high number of visitors in the summer months may make this time of

year undesirable for major activities such as scene restoration or vista cuts. Late summer or early fall is an

alternative for the summer activities, but additional work will be needed to control those stems with some root

reserves already built up. However, the visibility of a silvicultural activity done during the summer months might

be an excellent opportunity for education about forest management practices.
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--native of China
--grows best in loamy, moist soils but tolerates a wide range of textures, stoniness, and pH
--intolerant of shade

--blooms in mid-April to July
--samaras persist on female tree through the winter
--bears seeds prolifically
--due to shade intolerance, reproduction in natural stands is sparse except by sprouting
--roots and stumps sprout prolifically when main stem is injured or killed
--17-27 m at maturity
--fIrst year growth of sprouts rapid (3-4 m)
--deciduous
--few insect pests or disease problems

--native from the Near East to central China
--very tolerant of hot, dry summers
--full sun

--blooms from June to August; flowers pink or red
--fruit large strap-shaped pod, 5-6 in long, seed is a smooth, brown bean
--very rapid grower
--6 m tall with even greater spread
--vascular and mimosa wilt occasionally kills; mimosa webworm problem in south and southwest
--soft wood easily damaged
--suckers and root sprouts can become a nuisance

--native to a wide range of eastern Asia
--grows in nearly any soil condition under any moisture regime
--grows best in full sun and on good soils
--shade tolerant



--blooms from mid-May to Sept./Oct.
--small black berry
--rapid grower into twining, tangled, dense mass, particularly in full sun
--60-76 em tall without support, climbs on other vegetation
--semi-evergreen in north, evergreen in south
--no serious pests
--difficult weed in the south to eradicate

--native of eastern Asia
--grows best in well-drained, moist soils, but will germinate and grow on almost any moist, bare soil.
--intolerant of shade
--highly adaptable "escapee"

--blooms in April and May
--woody capsules turn brown as they mature and persist on the tree through the winter
--bear seeds at 8-10 years prolifically
--seeds germinate quickly, seedlings require bare soil, sufficient moisture and full sunlight
--roots sprout easily
--9-21 m height at maturity
--rapid grower on good sites, considerably slower on poor sites
--deciduous
--no major insect pests; minor damage from several foliage diseases

--native to China and Japan
--partial shade to full sun
--grows extremely rapidly



--blooms in late summer where winter dieback is not complete
--violet-purple, pealike flowers in upright clusters
--compound leaves borne on coarse, heavy, loosely twining stems
--trouble-free
--difficult weed in the south to eradicate; will climb over anything in its way

--native of Japan and Korea
--full sun

--white clusters of flowers appear late spring or early summer
--fruits bright red
--up to 4 m height, even greater spread
--few pests, vigorous grower
--serious weed problem in some states



U.S.DA. Soil Conservation Service Plant Materials Centers. NPS Technical Advisor, Denver Service
Center, FrS 327-2310. SCS National Plant Materials Specialist, Washington, D.C., FrS 447-5667.



Appendix III. Native species suggested for planting as vegetative screens (information from Flint 1983, with
recommendations also from Dire (1990) and Hightshoe (1988).

Amelanchier arborea Downy serviceberry
Amelanchier canadensis Shadblow serviceberry

Size and Habit: Shrub to small tree; 4 m in 15 yes, 12 m in 40 yes
Light: Full shade to full sun
Soil Moisture: Moist to average
Soil pH: 4-7
Comments: Select plants grown from material native to the same region where they will be used for
best results. Subject to fire blight and mites which can be controlled without difficulty; scale insects can
also be a problem in warmer areas, yet this is not considered a high maintenance tree.

Carpinus caroliniana American hornbeam
Size and Habit: Small tree; 5 m in 25 yes, 10 m in 65+ yes
Light: Full shade to full sun
Soil Moisture: Moist to average
Soil pH: 4-6.5
Comments: Relatively trouble-free and needs little maintenance.

Comus florida Flowering dogwood
Size and Habit: Small tree; 4 m in 18 yes, 9 m in 35 yes
Light: Full shade to partial sun
Soil Moisture: Moist to average
Soil pH: 4-6.5
Comments: Susceptible to borers but less so with good maintenance (fertilization and irrigation in
times of severe drought. Good soil drainage is essential. Transplanting is difficult at times and must
be done carefully. Performs best with some shade in the south.

Corylus american a American hazelnut
Size and Habit: Shrub; < 3 m
Light: Partial shade to full sun
Soil Moisture: Moist to dry
Soil pH: 4-7
Comments: Grows well in poor, gravelly soils.

Crataegus crus-ga//i Cockspur hawthorne
Crataegus punctata Dotted hawthorne

Size and Habit: Small tree with strong horizontal branching; 3-4 m in 15 yes, 7-9 m in 60 yes
Light: Full sun
Soil Moisture: Moist to very dry
Soil pH: 4-7
Comments: Well adapted to environmental stresses, including urban environments. Moderately
susceptible to infection by the cedar apple rust fungus; plant away from eastern red cedar and its
varieties, which are alternate hosts of the causal fungus, or be prepared to tolerate a certain amount of
disease. Planted dormant trees after a few days' activation in a warm, moist atmosphere; prevent drying
of roots during handling. The very large thorns these trees bear preclude their use near heavily used
areas.



Diervilla sessilifolia Southern bush honeysuckle
Size and Habit: Shrub; 0.75 m in 2 yrs, 1.2 m in 5 yrs
Light: Partial shade to full sun
Soil Moisture: Moist to dry
Soil Ph: 4-7
Comments: Unusually widely adapted to soils, light, and moisture conditions. Spreads by underground
stems to make a dense mass. Unusually free of insects and diseases. Requires pruning every 3 years
to maintain form and density; cut off tops a short distance above ground level in spring.

Hamamelis virginian a Common witch hazel
Size and Habit: Shrub; 2 m in 10 yrs, 4 m in 25 yrs
Light: Full shade to partial sun
Soil Moisture: Average
Soil Ph: 4-7
Comments: Grows best with at least light shade in the south. Relatively trouble-free and requires
little or no maintenance.

Ilex verticil/ata Common winterberry
Size and Habit: Shrub; 2 m in 15 yrs, 3 m in 25 yrs
Light: Partial shade to full sun
Soil Moisture: Wet to average
Soil Ph: 4-6
Comments: Foliage is frequently affected by leaf spots and mildew, but seldom completely disfigured.
Otherwise is relatively trouble-free.

Morus rubra Red mulberry
Size and Habit: Small tree; 6 m in 12 yrs, 14 m in 40 yrs
Light: Full sun
Soil Moisture: Average
Soil pH: 4-8
Comments: Requires little or no maintenance.

Ostyra virginiana Hop hornbeam, ironwood
Size and Habit: Small tree; 6 m in 25 yrs, 18 m in 80 yrs
Light: Partial shade to full sun
Soil Moisture: Moist to average
Soil pH: 4-7
Comments: One of most trouble-free deciduous trees. Hard wood result of slow growth rate.
Difficult to transplant, so move in small sizes using container grown seedlings if available.



Vaccinium corymbosum Highbush blueberry
Size and Habit: Shrub; 1.5 m in 6 yrs, 3 m in 20 yrs
Light: Partial shade to full sun
Soil Moisture: Moist to average
Soil pH: 4-5.5
Comments: Tolerant of shade but requires full sun for best fruit production. For the fullness
necessary for screening, the plants must grow vigorously; this requires sites where soil conditions are
ideal. Several insects and diseases can be troublesome, depending on location. Iron chlorosis (leaf
yellowing) is common in soils that are not sufficiently acidic; this can be corrected using chelated iron
or foliage sprays.

Viburnum aceri[o/ium Mapleleaf viburnum
Size and Habit: Shrub; 2 m in 8 yrs, 3.5 m in 15 yrs
Light: Full shade to partial sun
Soil Moisture: Moist to dry
Soil pH: 5-6

Viburnum dentatum, V. pubescens, V. recognitum Arrowwood
Size and Habit: Shrub; 2 m in 8 yrs, 3.5 m in 15 yrs
Light: Full shade to full sun
Soil Moisture: Moist to average
Soil pH: 4-7
Comments: One of the most trouble free viburnums.

Viburnum pnmi[o/ium Black haw
Size and Habit: Shrub or small tree; 2.5 m in 10 yrs, 4.5 m in 25 yrs
Light: Partial shade to full sun
Soil Moisture: Moist to average
Soil pH: 4-8
Comments: Unusually trouble free but occasionally subject to insect problems. Scale insects and
borers can be serious enough to require control measures.

Viburnum rujidu/um Rusty black haw
Size and Habit: Shrub or small tree; 8 m
Light: Partial shade to full sun
Soil Moisture: Moist to average
Soil pH: 4-6.5
Comments: Southern counterpart of V. prunifo/ium, with more irregular, spreading growth habit.
Select appropriate genetic material for region of use.



flex opaca American holly
Size and Habit: Shrub or small tree; 3 m in 18 yrs, 12 m in 80 yrs
Light: Half shade to full sun
Soil Moisture: Moist to average
Soil pH: 4-6
Comments: Grows well in full sun to half shade in summer, but for most compact growth full sun is
best. Leaf miner is a serious insect pest that can be controlled with carefully timed sprays. Leaf-spot
diseases area also troublesome. Many cultivars exist of I. opaca; local experience should be relied upon
to select the best one for the area of use.

Juniperus virginiana Eastern red cedar
Size and Habit: Shrub or tree; 4 m in 15 yrs, 20 m in 90 yrs
Light: Full sun
Soil Moisture: Moist to dry
Soil pH: 4.5-8
Comments: Susceptible to Phomopsis blight and is also a principal alternate host to the fungus
causing cedar apple rust. This disease is a serious problem to the alternate host species (the pome
fruits of apples and hawthornes), and selection of J. virginian a should be done with these susceptible
species in mind. Avoid planting this species near commercial apple orchards.

Kalmia latifolia Mountain laurel
Size and Habit: Shrub; 1 m in 10 yrs, 3 m in 30 yrs
Light: Full shade to full sun
Soil Moisture: Moist to average
Soil pH: 4-5.5
Comments: In the south this is useful only in relatively cool sites--shaded northern exposures.
Relatively trouble-free, given a cool site and acidic soil, but susceptible to leaf-spot disease. Foliage of
this is toxic to cattle, sheep, and humans.

Myrica cerifera, M. caroliniensis Southern bayberry, Wax myrtle
Size and Habit: Shrub or small tree
Light: Full sun
Soil Moisture: Wet to average
Soil pH: 4-6.5
Comments: A low maintenance plant for the south. Salt-resistance makes it very useful in coastal
areas.

Vaccinium arboreum Tree huckleberry, sparkleberry, farkleberry
Size and Habit: Small tree; 6-8 m; requires pruning as screen
Light: Full sun
Soil Moisture: Average
Soil pH: 4-5.5
Comments: Requires pruning to produce thick foliage for screen. Select appropriate genetic
material for area of use. Fruits are not edible.



flex opaca American holly
Size and Habit: Shrub or small tree; 3 m in 18 yrs, 12 m in 80 yrs
See information in last section.

Juniperus virginiana Eastern red cedar
Size and Habit: Shrub or tree; 4 m in 15 yrs, 20 m in 90 yrs
See information in last section.

Magnolia grandiflora Southern magnolia
Size and Habit: Tree; 8 m in 20 yrs, 24 m in 80 yrs
Light: Partial sun to full sun
Soil Moisture: Moist to average
Soil pH: 4-7
Comments: Free of problems. Many cultivars exist, so local experience should be consulted for the area
of use. Foliage bum occurs in some winters in the northern part of its range (Virginia).

Pinus strobus White pine
Size and Habit: Tree; 8 m in 22 yrs, 24 m in 75 yrs
Light: Full sun
Soil Moisture: Average
Soil pH: 4-7
Comments: Grows best in good soil of moderate moisture content. Not a good choice fo roadsides,
urban planting, very dry or windswept areas, or for very heavy soils. White pine blister rust is a serious
disease that is eliminated by removal of the alternate host Ribes (currents) from the area. Very sensitive
to road salt and ocean spray.

Pinus taeda Loblolly pine
Size and Habit: Tree; 8 m in 20 yrs, 30 m in 50 yrs
Light: Fullsun
Soil Moisture: Moist to very dry
Soil pH: 4-7
Comments: Fast but temporary screen. Tolerates very poor soil and exposed sites. One of the
most durable and trouble free of the southern pines in landscape use. Borers can be a problem on
mechanically damaged trees. Difficult to transplant in larger sizes, so plant young seedlings or
container-grown trees. Growth is so rapid that trees attain functional size even when started as
young seedlings.

Prunus caroliniana Carolina laurelcherry, cherry laurel
Size and Habit: Tree; 3 m in 8 yrs, 9 m in 30 yrs
Light: Half shade to full sun
Soil Moisture: Moist to average
Soil pH: 4-7
Comments: Unusually sensitive to poorly drained soil, tolerant of salt at seashore conditions.
Requires pruning for maximum fullness as a screen.



Tsuga canadensis Canada or Eastern Hemlock
Tsuga caroliniana Carolina Hemlock

Size and Habit: Tree or shrub; 8 m in 22 yrs, 28 m in 80 yrs
Light: Partial shade to partial sun
Soil Moisture: Moist to average
Soil pH: 4-6.5
Comments: One of the finest evergreens for formal or informal hedges. Avoid windswept sites and dry

soils, as the foliage is very susceptible to desiccation in winter and during dry periods of the summer. Partial
shade is recommended for the summer in the South. In south, only select for areas with cool summers.



Appendix IV. Native species suggested for planting as windscreens (Schroeder (1988) and Cunningham (1988),
with silvicultural information from Flint 1983).

Castanea pumi/a Allegheny chinquapin
Habit: Tree; Small, shrubby.
Light: Full sun
Soil Moisture: Average
Soil pH: 4-7
Comments: Useful in sandy soil.

Celtis occidenta/is Hackberry
Habit and size: Tree; 8 m in 20 yrs, 28 m in 75 yrs
Light: Full sun
Soil Moisture: Average
Soil pH: 4-7
Comments: Medium hardiness, High useful life, Low soil demands, Medium growth rate.
Unusually well adapted to cold, heat, dryness, wind, and alkaline soils.

Comus amomum Silky Dogwood
Habit and size: Shrub; 2 m in 5 yrs, 3 m in 12 yrs
Light: Partial shade to full sun
Soil Moisture: Average
Soil pH: 4-7
Comments: Broadly adapted to soil type, acidity, and moisture conditions.

Fraxinus pennsylvanica Green or Red ash
Habit and size: Tree; 6 minIS yrs, 18 m in 50 yrs
Light: Full sun
Soil Moisture: Average
Soil pH: 4-7
Comments: High hardiness, High useful life, Medium soil demands, Medium growth rate.

Prunus americana Wild or American plum
Habit and size: Shrub; 2.5 m in 10 yrs, 4 m in 20 yrs
Light: Fullsun
Soil Moisture: Average to slightly dry
Soil pH: 4-7
Comments: Medium hardiness, Medium useful life, Medium soil demands, Medium growth rate.

Populus deltoides Cottonwood
Habit and size: Tree; 8 m in 15 yrs, 28 m in 35 yrs
Light: Full sun
Soil Moisture: Wet to average
Soil pH: 4-7
Comments: Longer-lived than most poplars.



Quercus robra Northern red oak
Habit and size: Tree; 8 m in 22 yes, 20 m in 70 yes
Light: Full sun
Soil Moisture: Average
Soil pH: 4-7
Comments: One of best oaks for city street planting.

Juniperus virginiana Eastern red cedar
Habit and size: Tree; 4 m in 15 yes, 20 m in 90 yes
Light: Full sun
Soil Moisture: Average to dry
Soil pH: 5-7
Comments: High hardiness, High useful life, Low soil demands, Low growth rate.

Pinus strobus White pine
Habit and size: Tree; 8 m in 22 yes, 24 m in 75 yes
Light: Full sun
Soil Moisture: Average
Soil pH: 4-7
Comments: Medium hardiness, Medium soil demands, Medium growth rate.


