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Managing North Dakota’s forestlands and resources
can produce significant benefits. Careless activities
in woodlands can, however, damage water
resources, soils, wildlife habitat, aesthetic values,
and even the ability to produce future benefits. The
North Dakota Forest Service believes Best Management Practices (BMPs), when carefully
applied, will ensure productivity of our woodlots from tree planting, timber harvesting, thinning
and other forest management activities.

BMPs are intended to serve as a basis for sound management decisions. Often BMPs can be
applied directly by the landowner. Sometimes the landowner will want help from a forester or
other natural resource professional to interpret field situations and determine on-the-ground
activities. Flexibility and the ability to modify guidelines to suit local conditions are needed to
effectively apply these practices.

The North Dakota Forest Service encourages landowners to have a Forest Management Plan
prepared for their woodland and planting areas. A management plan is a good way to clarify
goals, provide direction, and schedule planting and management activities. North Dakota
Forestry Best Management Practices are described under the following categories: Resource
Planning; Windbreaks; Native Woodland Management; Forest Protection; Timber Harvesting
and Site Preparation; Streamside Management; Stream Crossings; and Roads.

RESOURCE PLANNING

Land Owner Objectives

Woodlands are a renewable resource, but they
require many years to mature. Decisions made
now about tree planting, stand improvement, timber harvesting or pest control can influence the
character of your woodland for the next half-century. Consequently, it is essential to the long
term, because whatever is done—or not done—will have term impacts. Be specific about your
objectives. Vague — improve land for wildlife. Specific — increase the number of grouse on the
property. When there are multiple objectives, set priorities. Consider the following when
determining your objectives:

e Riparian buffers — water quality; provide a buffer zone next to streams, lakes, wetlands to
protect them from adjacent land uses. Stabilize banks and flood plains.



e Windbreak establishment and renovation; protect buildings, animals and crops from wind
and snow; provide shade for animals and buildings.

e Wildlife food and habit; encourage or discourage certain wildlife species.

e Stream bank protection; improve localized water chemistry parameters.

Forest products; lumber, fuel wood, berries, nuts, Christmas trees.

Living snow fence; protect roads and buildings from snow drifting.

Aesthetics; foliage, bark and berry colors, tree forms, stand arrangements.

Grazing; provide shade and protection from wind and snow.

Recreation; establish camping, picnicking fishing, hiking, winter activity area.

Cultural; unique natural, historical or archeological areas that need protection or

development.

Management Plans

A management plan will help a woodland manager implement personal objectives, manage
efficiently, avoid costly errors, make knowledgeable decisions and evaluate progress. A number
of natural resource professionals can assist in developing a management plan. Agencies that can
assist you include the North Dakota Forest Service, Soil Conservation Districts, Natural
Resources Conservation Service, or the North Dakota Game and Fish.

The following information should be included in a management plan:

e Landowner management objectives.

e Description and mapping of existing resources. Property boundaries, woodland
boundaries, water sources, building locations, adjacent land uses.

¢ Inventory of existing woodlands to assess tree species composition, stand age and
density, grass stand composition and density erosion-resistant nature, condition, insect
and disease problems, growth rates and tree diameters, heights and quality.

e Soils description as it relates to erodibility and suitability to support trees and shrubs.

e The management practice(s) that will help meet the objective(s).

e An activity schedule that assesses and reflects labor, equipment and financial resources.
The activity schedule should cover at least five to ten years.

Keeping accurate records of what has been done is important in updating plans and may also be
needed when filing income tax reports and perhaps for settling an estate.



WINDBREAKS

" Windbreaks or shelterbelts are an integral part of

‘ the rural landscape. They reduce soil erosion,

reduce heating and cooling costs for a home, reduce
heat and cold stress for livestock, and help manage
snow. They can also provide some protection from wildfire around a rural home. In addition to
providing protection, windbreaks can create wildlife habitat, beautify the landscape and enhance
property values.

Kinds of Windbreaks

There are several different kinds of windbreaks based upon the primary use of the planting.
Most plantings are simply modifications of two basic windbreak/shelterbelt designs.

1. Building site or livestock shelterbelts, which are designed to protect farmsteads, feedlots
or other building sites.

2. Field windbreaks that are single- or multiple-row plantings designed to prevent erosion;
protect crops and roads; to harvest snow; or to provide noise or visual screens.

Farmstead Windbreaks

A farmstead windbreak is a windbreak that is installed around a rural home to provide protection
from the weather. Landowners who wish to attract wildlife, such as songbirds, can plant species
that provide edible fruits as well as nesting sites. A farmstead windbreak can also provide a
source of seasonally fresh fruits and beautify the landscape.

Field Windbreaks

A field windbreak is a tree planting that is designed to protect a crop field from the wind and
increase the crop yield. Field windbreaks function in different ways throughout the year. During
winter months, field windbreaks can aid in snow distribution. By selecting the proper species at
the proper spacing, farmers can alter the distribution of snow across their fields. A dense
windbreak will accumulate snow, while a less dense windbreak will distribute it evenly across a
crop field. In early spring, windbreaks reduce soil blowing.

Feedlot Windbreaks

A feedlot windbreak is placed around a concentrated livestock feeding area to provide protection
during the late fall through early spring periods. This reduces stress to livestock during critical
periods. Installing a windbreak around feedlots can reduce the visual impact and also moderate
the odor associated with these areas.



Vegetative Fuelbreaks

A vegetative fuelbreak is designed to provide a break in fuel types between a wildland area (i.e.
CRP field, rangeland, and prairie) and a rural home or other structure. It has three special design
considerations. The first is a short or mowed grass strip on the outside of the windbreak. The
second is a tilled strip between the grass area and the tree planting. The third part is the tree
planting using less flammable species outlined by Firewise North Dakota. These three zones are
designed to: (1) reduce flame heights, (2) stop the spread of the fire, and (3) alter the wind
environment to protect the rural home.

Living Snow Fences

A living snowfence is a specially designed windbreak to trap snow and keep it from
accumulating where it is unwanted. Living snowfences are generally installed along travel
routes such as Interstates, State Highways, county and township roads. These are typically
multiple rows set at least 200 feet back from the area to be protected.

Establishment
Preparation

The success of any tree planting is dependent upon site preparation, stock quality, planting and
handling techniques, and maintenance employed by the planner, vendor, planter, and landowner.
This document illustrates a wide variety of methods that have proven successful for conservation
tree and shrub plantings in North Dakota.

Refer to the Specific Windbreak Suitability Group assigned to the soil for each county to
determine appropriate tree and shrub species. These can be found at http://efotg.nrcs.usda.gov/
in Section Il, Windbreaks/Forest

subfolder.

Site preparation may include the
whole field, strips, or patches.
Individual site preparation for
each tree/shrub should provide a
minimum 4-foot diameter circle,
or a minimum 4-foot x 4-foot
square, or a 4-foot wide strip at
each planting spot (2 feet on each
side of the planted stock). The
planting area must be free of
living sod and perennial weeds
before planting. Fabric weed
barrier (see photo) may also be
applied.
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Abandoned feedlots and farmsteads may hinder the success of a planting due to nutrient
imbalances or subsurface toxic materials that can damage tree roots and shorten the lifespan of a
tree planting. Livestock should also be fenced out of any new tree planting.

Another consideration in determining an appropriate planting site is the presence of overhead or
underground utilities. Many underground utilities are buried deep enough to be out of the reach
of tree planters or tree roots. However, these utilities should be located before planting to reduce
any potential complications. Overhead power lines also need to be considered. Move the
windbreak a few feet away from the lines or select a shorter species to mitigate these problems.

Diversity

A lack of diversity in existing tree plantings can be blamed for many of the tree problems that we
see today. Dutch elm disease is a perfect example of relying too heavily on a single species.
Diversifying a planting provides a certain level of insurance that if one species is removed due to
a forest health problem there will be other trees to maintain the function of the planting.

In single row field windbreaks, landowners should at least alternate the species between
windbreaks. In larger windbreaks, combining a whole variety of species can greatly improve the
overall health of the windbreak and make it more resistant to damage from insects or disease. In
addition, landowners can select trees that have differing life spans. For example, use a hybrid
poplar to create a fast growing windbreak. Plant a hackberry next to the hybrid poplar that will
provide protection when the short-lived poplars die. Finally, species like bur oak can give the
windbreak a long-term life span. Mixing in shrubs and short trees can also add to diversity of the
windbreak and provide for understory protection.

For more specific information on windbreak design and installation, please refer to the Natural
Resources Conservation Service Design and Installation Guide which can be found at
http://efotg.nrcs.usda.gov/ Section 1V, Conservation Practices subfolder.

Renovation Options
When properly applied, windbreak renovation can:

e Restore the function of an existing windbreak.

e Maodify the function of an existing windbreak.

¢ Increase the health and vigor of selected windbreak plants.

¢ Increase the longevity of a windbreak

Caution: several windbreak renovation methods involve substantial soil disturbance at depths
below typical agricultural tillage. If the depth of disturbance will exceed 18 inches, notification
of various utility companies via the North Dakota One Call System at 1-800-795-0555 is
required. Several of the windbreak renovation methods are considered undertakings per
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Section 106 of the Federal Historic Preservation Act and will need to be investigated and
assessed accordingly.

Windbreak Renovation Methods

e Coppicing

e Gap planting

e Managing natural regeneration
Pruning

Root pruning

Row removal and replacement
Shearing

Sod release and management
Supplemental planting (intra-planting)
Thinning

Row Removal and Replacement

Probably the easiest method of renovating a failing windbreak is to remove the existing trees and
start again. Two of the most common tools for tree removal in North Dakota are bulldozers or a
skid-steer loader mounted with a Marshall saw. A chainsaw is another important tool to have on
hand. The biggest benefit of this method is it can be completed in a relatively short time period.
Using a dozer can often push out many of the roots along with the tree removal. The ground
should be re-cultivated with a disc or other heavy machinery to ensure that all roots have been
removed from the planting site. Once the site is properly prepared, it can be replanted according
to the specifications in the NRCS Design and Implementation Guide.

If using a Marshall saw, it should be noted that only the portion of the tree
above the ground will be removed. Therefore, it is either necessary to cut
the trees high enough to be able to pull the stumps later, or the new
planting should go in between the existing rows. The roots of the previous
tree rows will make standard machine planting difficult at best. Trees can
be hand planted between stumps within the old row or between rows.
Tools for hand-planting include a shovel or a 4-inch diameter auger that
can be mounted on a three-point hitch to pre-drill holes.

Each individual tree site should be prepared by scraping (scalping) any existing vegetation on at
least a 2 foot by 2 foot square prior to digging the hole. Vegetation could be treated chemically
as well. The tree should be protected from weed competition by chemical or mechanical means
or by placing a small square of weed barrier fabric around each tree.

Coppicing
This is the practice of removing the above ground portion of the tree and allowing the re-
sprouting from the stump to provide the replacement trees. This works very well with many

shrub species such as lilac, honeysuckle and caragana. Short-lived tree species, such as hybrid
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poplar, willow and aspen can also be managed in this way. The existing root structure allows the
plant to put all of its energy into above ground growth so the new trees and shrubs grow very
quickly.

A pole-mounted chainsaw can be very helpful in this practice when working with shrubs to
reduce the amount of bending required for cutting the stems. Whether working with shrubs or
larger trees, the stems should be cut as close to the ground as possible to allow the sprouts to
emerge low. The nearer to the ground they are, the stronger they will be as they get larger. With
shrubs, all new shoots should be left to provide a dense row. If coppicing larger trees, all but the
best 3-5 sprouts should be removed at the end of the first growing season. After 2-3 years the
remaining sprouts should be removed leaving only the tallest, best formed, healthiest stem.

Following the removal of the above ground growth, the woody debris can either be piled or
scattered through the site. If the debris is piled, it can either be burned or left for wildlife habitat.
If the debris is scattered over the site, it will provide protection for the emerging shoots.

Thinning

There are essentially two objectives for this practice. One is to allow for more even snow
distribution in a field where the planting season is delayed due to wet conditions. The other is to
remove crowded, suppressed, diseased or dead trees to improve the health and vigor of the
remaining trees. An easy solution for the first objective is to remove every other tree within a
row. This can often be effective for the second objective as well, but flexibility should be
maintained to allow for dead and diseased trees that don’t follow the pattern established.

For multiple row windbreaks an easy solution for both objectives may include the removal of an
entire row. Other patterns for thinning can be discussed with a professional forester to help
determine what is most appropriate.

Underplanting

Often, hand planting can be an effective way to fill the gaps in a windbreak. The shade tolerance
for a species must be taken into consideration when undertaking this practice. Species listed as
shade tolerant include: redosier dogwood, amur honeysuckle, American linden (basswood), and
eastern redcedar. Species listed as moderately shade tolerant include: Russian almond,
caragana, black chokeberry, common chokecherry, cotoneaster, golden currant, forsythia,
tatarian honeysuckle, Juneberry, American plum, Hansen hedge rose, snowberry, sumac,
nannyberry, black ash, green ash, Siberian elm, hackberry, Russian olive, and Rocky Mountain
juniper.

Reducing competition can be done through chemical or mechanical means, similar to those used
for machine planting. A 3-4 foot area around the planting hole should be stripped of sod and
other competing vegetation before planting the tree. Use of fabric weed barrier in 3-4 foot
squares can also be a very effective way to enhance survival of hand plants.



Other factors to consider are water tolerance, snow or ice tolerance, root suckering, and
regeneration potential. These can be determined by referring to the Tree and Shrub
Characteristics table available at http://efotg.nrcs.usda.gov/ Section I, Windbreaks and Woodland
subfolder.

Managing Natural Regeneration

Utilizing natural regeneration to fill gaps that exist within rows is a cost-effective means to
increase overall efficiency of a windbreak. The natural regeneration found within a windbreak
could provide extra protection to the farmstead or field, while adding structural diversity to the
stand. Structural diversity is the variation in height, diameter and crown classes that exist in a
natural setting. It is also seen as a critical component of good wildlife habitat. The management
of natural regeneration is the most effective practice in achieving the landowner’s desired
wildlife improvement goals.

To encourage natural regeneration in areas where it is not occurring, the site may have to be
prepared. In many windbreaks, sod and other dense grasses dominate the ground surface and
prevent tree and shrub seeds from reaching mineral soil. Remove this dense mat of grasses using
chemical or mechanical methods. Exposing the mineral soil will enhance the survival of seeds
dropped from the overstory trees.

Where natural regeneration is already established, thinning the older, taller, decadent trees will
release the regeneration from competition. This thinning of the older trees must be done
carefully to avoid creating large gaps in the windbreak. Another benefit of opening small
portions of the canopy is the establishment of a rotational cycle. This cycle of thinning small
portions of the overstory over regeneration will extend the life span of a windbreak indefinitely.
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NATIVE WOODLAND MANAGEMENT

Left to herself, Mother Nature can produce valuable
native forests. Man can assist nature by controlling
the kinds of trees grown and enhancing the growth
rate of selected trees through active management.
This is done by implementing timber stand improvement practices over the life of the forest until
the trees mature and are ready for harvest. At this time, the trees may be selected individually
for harvest or an entire stand may be removed. These harvesting methods are used to regenerate
the forest so they are also called reproduction cuttings.

Timber Stand Improvement

Timber stand improvement is defined as all cuttings
that are not a part of a major harvest or made during
the life of a forest stand for the general purpose of
improving stand composition, condition or growth
rate. Cuttings may be commercial or
noncommercial, depending on the size of the trees
during the removal. Evaluate the stand condition and
determine the management objectives. Management
objectives may include: increasing timber value;
removal of insect/disease infested trees; removal of
undesirable species; protecting and enhancing
wildlife values and aesthetics. Protecting a stand
from the harmful effects of wildfire by thinning or 2 »
removing ladder fuels and pruning lower branches may be another management alternatlve for
conifer plantations or native forests. Timber stand improvement can be accomplished by the
following harvesting methods:

a. Cleaning or weeding: These are cuttings made in small size sapling stands, trees four
inches or smaller in diameter, for the purpose of removing undesirable trees so that the
remaining young trees have room to develop. Examples include trees with bad form or
trees that overlap or injure young desirable trees.

b. Liberation: A liberation cutting is one in which young trees, saplings, are released from
oppression by the removal of over-topping trees. This is the same as cleaning cuttings,
only liberation cuttings are used with trees in older age classes. Examples include cull or
wolf trees that are live trees of poor form that are preventing the development of younger
trees.

c. Thinning: Thinnings are cuttings made in immature stands beyond the sapling stage for
the purpose of increasing the growth rate of the residual trees. These may be made in
natural stands or in forest plantations.

d. Improvement: These are cuttings made in a forest that have passed the sapling stage to
remove trees of undesirable form, condition and species. These cuttings are like cleaning



and liberation cuttings, but remove trees that often occupy a dominate position in the
crown canopy.

Salvage or Sanitation. Salvage cuttings are made for the removal of trees killed or
injured by fire, insects, disease or other harmful factors. These are done to utilize the
merchantable material and to control the spread of insects and disease. Pruning is
removing selected live or dead branches from a standing tree that has been selected to
remain in the stand. This includes the yield of knot-free, high grade lumber that can be
obtained from the tree upon harvest.

Woodland Improvement — trees to be removed from the woodland by girdling or cutting.
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Cull, badly damaged by fire.

Root-sprung harvest tree will produce 2 logs.

Harvest tree will produce 3 logs.

Deformed tree, cull.

Harvest tree will produce 1%z logs.

Growing stock tree needed for proper stocking level.

Diseased tree, numerous fruiting bodies, no merchantable value.
Wolf tree standing over valuable young stock, will produce % log.
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Reproduction Cuttings — Harvesting

A reproduction cutting is one made for the purpose of assisting regeneration. This cutting is
usually done to mature timber so that a new stand of young trees takes its place and continuous
wood production is assured. These cuttings are classified into two main groups.

e Selection: A selection cut is a method in which single trees or small groups of trees are
removed and reproduction is obtained under the remaining stand or in the openings. Itis
called a group selection method when groups of trees are removed. Selective cutting
helps to develop a forest in which all-age classes are established. Shade tolerant species
work best with the selection method, but shade intolerant species, like pine, can also
effectively regenerate using the group selection method. The selection method works
well when soil erosion and aesthetic considerations are important, and is a good method
for wildlife habitat development.

e Clearcutting: Clearcutting is the removal of merchantable trees in a large area in a stand
or over the entire stand. Regeneration occurs from the seeds from the remaining trees,
seed in the litter layer of the soil, or by
stump or root sprouting. This method
works best with shade intolerant tree
species such as pine, cottonwood and
aspen. Environmental considerations such
as soil erosion and aesthetics should be
taken into account before using this harvest
method. The clearcutting system, if applied
to small areas on a grid format, may be
carried out similar to the group-selection
method. The result will be an all-aged
woods containing small areas of even-aged
stands or mosaic cuts. Mosaic cuts are used
for aspen management and wildlife habitat
objectives.

Interplanting

Planting trees and shrubs within a native woodland may provide increased diversity for wildlife
food and cover, increase the aesthetics of the stand and enhance water quality. When selecting

species to interplant, consider: owner and stand objectives; site conditions; soils, species shade

tolerance; foliage and bark color; and wildlife cover and food production.
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FOREST PROTECTION

Riparian areas consist of a zone of vegetation
influenced by water associated with streams, rivers
or wetlands. This vegetation of grasses, shrubs and
trees has the important functions of filtering
pollutants, stabilizing banks along streams and wetlands, buffering flood flows and providing
critical wildlife and fisheries habitat.

Overbank Elev.

2ank] 2\ oAy . & : o RS e
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Riparian areas within North Dakota and Minnesota can be quite variable due to changes in
weather conditions, geology, and land use patterns. Riparian areas in central and western ND are
usually woody draws with scattered overstory trees, including American elm, native cottonwood,
willow, green ash, boxelder and dominant understory shrubs including native plum, common
chokecherry, gooseberry, wild and woods rose, buffaloberry, Juneberry, hawthorne and
snowberry with a herbaceous understory. In western woody draws, management is often in
conjunction with adjacent uplands utilized for grazing or hay production.

In eastern North Dakota and western Minnesota, the riparian areas are generally bottomland
hardwood forests dominated by a well-developed overstory of trees including American elm,
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native cottonwood, green ash, American basswood and boxelder. In eastern North Dakota,
bottomland hardwood riparian areas are generally found in association with cropland and,
therefore, usually fenced and grazed as individual units.

In eastern North Dakota, a large amount of grazing is close to or associated with riparian areas
(areas which often times are too wet or inaccessible to farm. These areas usually include hills
with low lying areas of sloughs, creeks or rivers. In the western part of the state, grazing is more
widespread and not so concentrated in the riparian areas, however, places for drinking water are
always a valuable and highly used area. These same riparian areas are also conducive to good
tree growth as well. 1f managed properly, grazing in riparian areas can be done and still maintain
the integrity of the riparian forest.

An assessment of the current condition of your riparian areas is important. Dead and downed
large trees, bromegrass invasion, little or no regrowth of existing tree or shrub species in the
understory, opening up of the forest canopy to more sunlight are all indications that the riparian
forested areas may be under stress due to overgrazing. Although livestock get the majority of the
blame for overgrazing, wildlife, too, can be detrimental if large numbers are concentrated in a
small area over an extended period of time.

Grazing Management

A first step in any riparian grazing strategy is to improve livestock distribution - to better balance
out the grazing load over the landscape. Good distribution requires consultation with a range
manager, imagination, trial and sometimes error. The most common option is to place attractants
in the uplands away from the riparian areas. Things like salt, minerals, watering sites, oilers or
rubbing posts will help draw animals away from riparian areas. “Animal placement” is where the
stockman employs special herding techniques to “settle” livestock in more lightly-used upland
areas. Portable electric fencing technology may allow you to build a temporary drift or barrier
fence, at low cost, that prevents cattle from grazing stream banks during high risk periods, such
as early spring.

Some advantages in grazing riparian areas include: getting rid of unwanted brush, noxious weed
removal, protection for the livestock - wind and cold in winter, shade in summer, and can
provide a source for quality drinking water and source for forage during drought times

Some disadvantages for unmanaged grazing of riparian areas include: trampling and compaction
of the forest floor, stream bank erosion, under story degradation and poor replacement seedling
reproduction, invasion of unwanted plant species, livestock injury and health risks from downed
and dead trees, contaminated and poor water quality from runoff, and reduced production of
quality forage.

Grazing management Best Management Practices will sustain woody draws and bottomland

hardwoods for riparian benefits of streambank protection, water quality, wildlife, and fisheries
habitat. These techniques should provide for regeneration of trees and shrubs and maintenance
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of herbaceous riparian plants necessary for riparian benefits important to ranchers while
providing forage production for livestock grazing.

Healthy floodplains which are well vegetated Water speeds over floodplains and overflow

slow the flow of water allowing it to spread sites with poor vegetation health with

and soak in effectively. channelized portions or cutoffs, and does not
linger long enough to fill the ground water or
recharge zone.

Riparian Grazing Management in Woody Draws (associated with adjacent upland pasture)

Livestock are attracted to riparian areas because they provide a source of water, forage that is
generally greener longer into the grazing season, and seasonal protection from the elements (an
example is shade). Also, livestock tend to loaf in these areas. To offset the attractiveness of
these areas to livestock and reduce the amount of time livestock spend in there, the manager
needs to:

1. Alter livestock distribution patterns through:
a. Moving salt and minerals away from the riparian zone.
b. Developing fresh stock water on the uplands.
c. Installation of drift fence to alter cattle trailing.
d. Animal placement or herding (low stress animal handling).
2. Ifastream is to be used as a water source:
a. Provide ease of access through graveling or hardened access points that livestock
will prefer to use.
3. Control the timing of grazing when riparian areas are vulnerable.
a. Awvoiding soft stream banks in the spring of the year or after major rainfall events.
4. Install a rotational grazing system to:
a. Enhance plant vigor, which allows for bank stability.
b. Provide rest and deferment for riparian areas, allowing tree and shrub seedlings to
grow and reach a more grazing resistant stage.
c. Minimize the time livestock spend in the riparian area.
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TIP: Off-stream water sources have been shown to reduce time livestock spent in streams
by up to 89 percent and in stream areas by 51 percent. Cattle preferred drinking from a
fresh water source up to 92 percent of the time compared to drinking from the stream.
Stream bank erosion was reduced by up to 77 percent when off-stream water sources were
utilized. Source: Sheffield. 2003.

5. Develop riparian pastures.
a. Fencing the riparian area into a separate pasture, with separate management
objectives and strategies.

A change to rotational grazing, from a season-long to continuous style, produced a
significant response in forage production. Forage production went from pounds/acre to
tons/acre.

6. Develop exclusion fencing.
a. This prevents livestock access to high risk or chronic problem areas and allows
for riparian restoration.

Riparian Grazing Management in Bottomland Hardwoods (not associated with adjacent upland
pasture)

Managing grazing in bottomland hardwoods is difficult because it is hard to maintain and
regenerate overstory trees in pasture. This is particularly true where there is not adjacent upland
pasture typical of eastern landscapes. If the primary objective is to maximize forest health, vigor
and production in bottomland hardwoods, season-long livestock grazing is not compatible. In
addition, forage production in bottomland hardwoods is much more limiting than in woody
draws or upland pastures. Bottomland hardwood pasture has the additional liability of livestock
injury due to downed woody debris and uneven ground. Because forage production can be
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highly variable, proper stocking rates should be determined on-site. Although management
options are limited, impacts on bottomland hardwood riparian areas can be reduced.

1. Reduce livestock impacts on bank stability.
a. Provide off stream watering points.
b. Provide ease of access through graveling or hardened access points that livestock
will prefer to use.

2. Develop rotational grazing system.
a. Enhances plant vigor which allows for bank stability.
b. Provides rest and deferment for riparian areas, allowing tree and shrub seedlings
to grow and reach a more grazing resistant stage.

3. Develop forage capability in adjacent uplands.
a. Convert adjacent marginal cropland into spring or summer pasture.
b. Plant high production forage crops.

The following grazing systems can be utilized to minimize the impacts of livestock on riparian
areas:

Rotational Grazing: Rotational grazing involves a planned sequence of grazing and rest periods.
In eastern North Dakota, a minimum of 30 days of rest is usually recommended, In western
North Dakota, a minimum of 45 days is usually required for best results. As plant growth slows,
rest periods of 45 days for eastern North Dakota and 65 days for western North Dakota may be
required for best results. Under drought conditions, longer rest periods may be needed to ensure
grazed plants recover adequate leaf area prior to next grazing.

Deferred Grazing: Postponing grazing or resting grazing land for a prescribed period. Used in
areas with bare ground or low percent ground cover to encourage less ground surface
disturbance, improve soil bulk density characteristics, and infiltration rates. The objective is to
encourage re-vegetation. With no animal waste there would be less chance for adverse runoff
effects into surface or aquifer water.

Time-Controlled Grazing: Shortening the period of grazing use (sometimes referred to as flash
grazing) particularly during the phase of most active plant growth.

Rest-Rotation Grazing: When it’s necessary to restore woody vegetation in riparian areas, a
more conservative grazing strategy like rest-rotation grazing may be necessary.

Riparian Pastures - a Landscape Approach: Means defining fields in a manner that reduces the
variation within a given field, such as fencing uplands separately from the flood plain.

Holding Pastures: Holding pastures are those fields or lots where livestock are held or “parked”

for prolonged periods such as for winter feeding or calving, and where supplemental feeding is
normally provided.
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Corridor/Exclusion Fencing: Involves eliminating livestock grazing on a narrow fringe of the
riparian area. Certain delicate areas such as fens, marshes, and springs, may require the livestock
to be excluded entirely year round. This will provide protection both for the land area as well as
the livestock, which can sometimes become stuck or mired in the mud leading to injury or death.

By putting into practice the principles of good range management, you can achieve a number of
key conditions in riparian areas. These conditions have a common thread that runs through all
successful riparian grazing strategies.

Healthy vegetation

Rest and regrowth produce vigorous, productive riparian plants.
Energy stored in roots will sustain healthy riparian growth.
Healthy plants build strong stream banks.

Woody vegetation adds reinforcement.

Plant species diversity adds forage and shelter values.

Enough vegetation during high water flows

Dissipate stream horsepower.

Trap sediments and build stre