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Introduction

Grasslands are open areas that are dominated by grass and are relatively free of trees and shrubs.

These areas are an important part of the ecosystem providing habitat for many unique species as well as
promoting groundwater recharge, protecting water quality, controlling erosion and storing atmospheric
carbon. These areas also can be economically productive by providing forage for livestock, hay and
biofuels. Unfortunately this habitat type has dramatically declined to approximately 50% of the almost
1 billion acres that used to cover the United States. Today, these areas are still being destroyed and
degraded by fire exclusion, the spread of exotic and invasive plant species, fragmentation, urban
development, overgrazing, brush encroachment and conversion to row crops and non-native pastures.

Grasses are usually divided into two types: warm season and cool season grasses. Warm season grasses
were the main component of native grasslands and are very drought tolerant, well adapted to many
sites and need very little maintenance once established. The peak growth periods of these grasses occur
from June to August and they provide excellent wildlife habitat mainly because of their growth form.
Bunch grasses provide excellent cover for nesting and brood rearing while providing bare ground
between the plants. Cool season grasses were introduced by settlers in the late 1800s. These grasses
grow best when it is cool and moist and go dormant in the summer months. Unfortunately, these
species need rich soil or fertilization and generally provide less than optimum wildlife habitat.

The following is an overview of literature pertaining to restoring grasslands; however, it is not all
inclusive. Therefore, when restoring an area to grassland, experts from such agencies as the Texas Parks
and Wildlife Department and the Natural Resources Conservation Service should be contacted.

(Conner et al. 2001, Hays et al. 2004, Ryan and Marks 2005, Rothbart and Capel 2006, Harper et al.
2007, Stony Brook-Millstone Watershed Association 2007)

Before Starting

Before restoring or enhancing a grassland site it is important to consider the following:

1. Objectives: Some objectives may include improving water quality, water quantity or wildlife
habitat. The objectives can help determine which plant species should be planted and how the
area should be maintained.

2. Site condition: The topography, drainage, soil type, species present, history, climate, potential
future use, and management tools that may be used must be determined. This is a very
important step since these factors will determine if the area can be restored, site preparations
needed and what species would be best suited to the site. Sites with extreme surface
temperature, droughty soil and sites without sufficient water and soil depth should be avoided.
An inventory of species will help determine if the site needs to be seeded. If less than 10% of
the existing vegetation is desirable species or previous enhancement attempts have failed, then
the area should be seeded. However, if more than 10% of the existing vegetation are desirable
species then the site can be managed to increase theses species. Another natural source of seed
is the seedbank, which is the collection of seeds in the top few inches of soil. This is a good
management option that can be used if there are not enough desirable plants, since many
species seed can last over 100 years in the seedbank. Other factors, such as history of the site,
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will determine any potential management problems, such as herbicide carry over or potential
weed problems.

3. Accessibility and Resources: It must be determined whether heavy equipment can be brought
into the field, if needed equipment and man-power are available, and if appropriate grass seed
is available.

(Rector 2000, Rothbart and Capel 2006, Stony Brook-Millstone Watershed Association 2007, Harper et
al. 2007)

Seed Selection

When selecting the seed mixture it is important to consider what species will be best suited to the site,
the objectives, the availability of the seed, and the site preparation and maintenance that the species
may require. For example, warm season grasses are not suitable on sites that are continuously flooded
or on heavily compacted soils with more than 30% clay. Therefore, Rothbart and Capel (2006) suggest
planting big bluestem, little bluestem, indiangrass and switchgrass on warm, well drained sites and
eastern gamagrass, switchgrass and wild rye on cool, poorly drained sites. It is also important to choose
species that are adapted to the local area and occur in that ecological region in order to reduce the risk
of failure. To be certain that a species is adapted to the area, seeds should be chosen that originated no
more than 200 miles north or south and 100 miles east or west of the area to be planted. Some species
that Brown et al. (2007) recommend for central Texas include big bluestem, Indiangrass, sideoats grama,
switchgrass, native sunflower and Engelmann daisy. If one of the objectives is wildlife then a diverse
mixture of grass species along with legumes and wildflowers would be best since a variety of species
means that the area will have a stable seed source, a better insect population and a diverse
environment that will provide habitat for many wildlife species. For more information on range plants
see Ragsdale and Welch 2000, Welch et al. (2001) and Harper et al. (2007).

(Rector 2000, Rothbart and Capel 2006, Brown et al. 2007)

Site Preparation

Prior to seeding, site preparation activities that can be preformed include fertilization, weed control and
seedbed preparation. If fertilization is necessary then Rothbart and Capel (2006) suggest only applying
potassium and phosphorus since nitrogen will stimulate the growth of weeds. For weed control, it
usually will be most effective to use a combination of activities such as plowing, disking and herbicide;
however, it is important not to stimulate weed seeds in the seed bank by disking too deep. If brushis a
problem then activities such as root plowing and roller chopping can be used.

Seedbed: An ideal seedbed is firm below seeding depth, free from live plant competition and has
moderate mulch or plant residue. If broadcasting seeding method is used then the seedbed should be
prepared with conventional tillage techniques and should be cultipacked before and after seeding. If
drilling is used then the seedbed needs to be firm and clean. No matter which method is used the
seedbed should be properly compressed so seeds will be planted at the proper depth, providing
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sufficient contact with soil and increasing seedling survival. This can be accomplished by using
mechanical means or by allowing sufficient time for the soil to naturally settle after a disturbance. For
example, Rector (2000) suggests that if the area is to be planted in March or April then the seedbed
should be prepared in late August or September. If heat or wind is a problem, then a crop such as
sorghums and small grains can be used to protect the soil and create dead litter mulch.

Converting coastal bermudagrass pastures to grassland:

When converting a non-native pasture, such as coastal bermudagrass, the grass should be burned,
mowed and heavily grazed during winter and herbicided in the spring once it is actively growing (when
soil is 65°F). Hays et al. (2004) suggests using glyphosate (41% active ingredient) at a rate of 4 quarts
per acre on sandy soil and 6 quarts per acre on clay soil once the grass is 6 inches high and the weather
is hot and humid. Hays et al. (2004) then suggests seeding 2 weeks after applying the herbicide at a rate
of 6-7 pounds of live seed (PLS) per acre either by using no till drilling into the dead sod or disking the
area and broadcasting double the amount of seed. If the weather is not favorable or if more than one
herbicide application is needed, then the seeding can be delayed until late winter or early spring.

(Rector 2000, Welch et al. 2001, Hays et al. 2004, Rothbart and Capel 2006, Brown et al. 2007, Harper et
al. 2007)

Seeding

Percent of live seed (PLS) and Seeding Rate:

Seeds should be bought and seeded based on percent of live seed (PLS) which is (% pure seed * % total
germination) /100. To determine how many pounds per acre of bulk material from the seed bag to
plant in order to plant the recommended PLS, use this formula: [desired rate +PLS] x 100. This is a very
important step since not planting enough seed can cause failure of the stand. The seeding rate is
determined by the species and objectives but most warm season grasses are seeded from 5 to 12 Ibs of
PLS per acre, which equals about 30 to 60 seeds per ft*. Legumes and wildflower can be added to the
grass seed mixture at approximately 1 Ib of PLS per acre. Seeding rate may also be obtained from a seed
dealer or local NRCS office.

Dormancy:

Another factor to consider is the dormancy of the seed, which is indicated by the germination rate. If
the seed has a germination rate less than 50%, then germination can be increased by cold stratification
(which is described by Harper et al. 2007) or by buying pre-treated seed. It is also important that the
seed mixture has no noxious weeds, which is indicated on the tag.

Depth:

Seeds are usually planted from 1/4 to 1/2 inch deep but not usually deeper than 3/4 inch. A good rule is
to plant a seed at a depth four to seven times the diameter of the seed. When using a mixture of seed
sizes, use the smallest seed to determine depth. If the seed is broadcasted, do not disk the area since
this will bury the seeds too deep; instead, cultipack the site.

Methods:

Two seeding methods are broadcasting and drilling. Broadcasting is when the seed is scattered over the
soil surface. This method can be done from the ground or aerially but it is most effective if the soil is
disturbed before seeding. Drilling is when the seed is placed in the ground by a machine. This method is
best since it will provide adequate soil contact and better germination success but may not be practical
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for large areas or in rough terrain. Grasses, such as big bluestem and indiangrass, with fluffy seeds need
special equipment so the seeds will not clog the machine. Rothbart and Capel (2006) suggest adding a
light rate of oats or an inert carrier to the seed mix so the machinery will not get clogged; however,
other sources state that this method produces mixed results. If the area is being restored using the seed
bank, then the non-native cool season grasses need to be removed with herbicide. Then the area
should be burned and then disked to stimulate the seeds in the seed bank

Timing:

Native warm season perennial grasses should be planted from March to May but only if there is
sufficient moisture in the soil and if the forecast calls for adequate rainfall. Cool season grasses may be
planted in the late summer or early fall.

(Rector 2000, Welch et al. 2001, Rothbart and Capel 2006, Brown et al. 2007, Harper et al. 2007)
After seeding

During the first year after planting, mow in early spring and maintain the grass at a height of 8 to 10
inches until the warm season grasses show evidence of growth. Once the warm season grasses start
growing the area can still be mowed but cut higher so the desirable grasses are not cut. If weed control
is needed after planting then weeds can be controlled using a selective herbicide, mowing or shredding
but the area should not be grazed or burned until the stand is established. Once the grasses are
established, which takes about 2 to 3 years, then the area can be maintained with rotational mowing,
disking, prescribed burning, grazing and herbicide, which will create a mosaic of habitat types and keep
the grass from becoming too dense. It is important to remember that the grasses will not show
considerable aboveground growth until the second growing season, so remember to be patience and
only evaluate the success of the seeding after it has had time to establish.

(Welch et al. 2001, Harper et al. 2007, Stony Brook-Millstone Watershed Association 2007, Rothbart and
Capel 2006)

Management Options

Mowing and Haying

Mowing and haying are good management options for controlling weeds and woody plants as well as
creating a mosaic of habitat types. It is important not to mow or hay the entire area at one time,
instead the site should be divided into sections that are mowed or hayed every 2 to 3 years. This
rotational management strategy provides habitat for many different species as well as cover and food
throughout the year. The timing of management is also very important and depends on the objectives
of the landowner; however, any mowing activities should be postponed until after the peak nesting and
rearing season of ground nesting birds and mammals, which varies by region but can last until late
summer in Texas. If the area is being used for haying then warm season grasses such as big bluestem,
little bluestem and indiangrass, should be cut in late June while cool season grasses are usually cut in
May and June. If the area is being managed for wildlife then mowing should be conducted in the late
summer or late winter to maximize the benefits for wildlife and minimize mortality. To control woody
plants, the area can be mowed in late winter (February or early March) or early fall (September). To
control weeds, the area can be spot mowed while the weed species is flowering. No matter when the
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area is mowed or hayed, unmowed areas should be at least 10 feet wide and at least a half-acre in size
to prevent an increase in predation. Other beneficial activities for wildlife include placing a one foot
high bar in front of any tractor to flush wildlife, raising the blades to at least 10 inches to allow grass to
recover and allowing the grass to flower and seed every few years. Also, if clippings are not removed
then they should be spread thinly since it can shade and smother plants, which will allow for erosion and
weed invasion. To prevent the spread of exotic and invasive weeds it is important to clean all
machinery.

(Eddy 2002, Pennsylvania Game Commission 2006, Rothbart and Capel 2006, Brown et al. 2007, Harper
et al. 2007)

Prescribed Burning

This is a very effective management tool which can control woody plants, remove vegetative litter,
increase diversity of forbes, produce succulent vegetation, promote vigorous warm-season grass growth
and release nutrients back to the soil. To create a diverse habitat, prescribed burning should be used
every 3 to 5 years or 1/3 to 1/5 of the area can be burned each year. This management option can be
used in early spring, late summer or fall depending on the goals and conditions of an area but nesting
and rearing season should be avoided. Advantages of burning in March and early April is that the
nesting season will not be affected, the wildlife will only have a short time without winter cover and it
will stimulate rapid new growth. Burning in the late summer will also not impact the nesting season, it
will increase the amount forbs and will reduce woody competition; however, it will increase smoke
production and decrease grass density. It is important to only conduct prescribed burns with
appropriate technical assistance, equipment and in accordance with all state and local laws. For more
information on conducting a prescribed burn and its effects of the environment see the Prescribed
Burning section of the Great Trinity Forest Management Plan.

(Natural Resources Conservation Service 1999, Eddy 2002, Rothbart and Capel 2006, Brown et al. 2007,
Harper et al. 2007)

Disking

This management option provides many of the same benefits as prescribed burning and is useful where
burning is not possible. The goal of disking is to cut the existing vegetation, incorporate at least 1/2 of
the vegetation into the soil and to expose the soil. This option should be done every 3 to 4 years by
disking the entire field or disking only 1/4 to 1/3 of the site each year. One important consideration
when using this option is timing, since this will influence the specie composition of the site. For
example, disking before March stimulates desirable forbs while disking after March can stimulate
undesirable grasses. The intensity is another important consideration. This depends on the equipment,
the soil texture and soil moisture. If a heavy offset disk is used then 1 or 2 passes may be all that is
needed. But if a tandem disk is used then 5 to 10 passes may be needed. Clay soil, especially if dry, will
require more passes than other soil types. If dense vegetation is present then more passes may be
needed or the vegetation will need to be mowed or burned before disking.

(Harper et al. 2007)
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Grazing

Grazing creates disturbance which will allow the area to have greater species and structural diversity.
However, it is very important not to overgraze an area since this will lead to erosion, reduced
invertebrates, diversity, plant vigor and increase weed invasion. To prevent overgrazing, a rotational
grazing system should be used since it allows for adequate vegetation recovery and a mosaic of habitat
types. Brown et al. (2007) and Hanselka et al. (2000) describe several rotational systems that can be
adapted to fit the objectives and needs of an area. But before a plan is implemented the timing,
intensity and duration should be considered. Harper et al. (2007) suggests starting grazing when the
grass is 24-30 inches tall; but grazing can be started when the grass is 12-18 inches tall with lighter
stocking rates. Once the grass is 8-10 inches tall the livestock should be removed and the area should be
rested for at least 4 weeks. As with the other management options, grazing should be avoided during
peak nesting and rearing season and grasses should be allowed to flower and seed. It is also important
to not graze an area until it is established (1-3 years) and to quarantine livestock so undesirable plant
species are not introduced into the area.

Overbrowsing by wildlife species can also damage grasslands and may need to be controlled by
harvesting the species, providing supplemental food or discouraging the species’ presence. To
determine if an area is being overused, you can utilize browse indicators such as degree of use, hedging,
browse lines and presence or absence of seedlings. The degree of use should indicate that 40-65% of
the current season’s growth is removed. There should only be moderate hedging and shrubs and trees
should not have a browse line. Another indication of over- browsing is when low preference browse
species show high browse pressure.

(McGinty 2000, Welch et al. 2001, Eddy 2002, Rothbart and Capel 2006, Brown et al. 2007, Harper 2007)

Weed Control

Weeds (broadleaf herbaceous plants) compete with grasses for nutrients and other resources so they
are generally considered to be undesirable. However, these plants are important for many wildlife
species and should not be completely removed from the site. If the area has not been seeded yet, then
a combination of mechanical and chemical methods will be most effective. Stony Brook-Millstone
Watershed Association (2007) suggests disking the top several inches several times to damage the
weed’s root system and tops, yet it will not dredge up weed seed. Once the area is seeded, then
herbicide, mowing and shredding can be used. To control and prevent weeds in a grassland it is also
important to maintain groundcover, minimize soil disturbance, quarantine livestock, clean equipment
and vehicles, and avoid introducing organic matter. To see details on weed management see McGinty
et al. (2005), McGinty et al. (2000) and the Herbicide and Prescribed Burning sections of the Great
Trinity Forest Management Plan.

(Brown et al. 2007, Stony Brook-Millstone Watershed Association 2007, Eddy 2002, Welch et al. 2001)
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Brush Control

Brush are "shrubs and trees which are considered undesirable to the planned use of the area" (Nelle
1997). Without disturbance or proper management, brush species will take over an area. However,
woody plants also supply cover and food for many wildlife species. Therefore, when planning and
implementing a brush control plan, it is important to consider the wildlife species being managed for,
the value of the brush species being removed and the benefits of leaving a few individuals to create
islands or travel corridors. Some beneficial shrub species in central Texas include Texas mulberry,
possumhaw, rusty blackhaw, black cherry and Carolina buckthorn.

When developing a brush control plan you need to set your objective, conduct an inventory, consider
management strategies, analyze the economics of treatment and improve the system with feedback. To
determine which management method or combination of methods will be the most effective and
beneficial, it is important to consider the trees per acre, equipment needed, objectives, costs, species
present, life of treatment, degree of control, and effects on the habitat and wildlife. Management
methods may include prescribed burning, mechanical, chemical and biological methods. Mechanical
methods, such as roller chopping and root raking, provide immediate results, but may only provide short
term control especially if the root system is not removed or damaged and if the species will sprout.
Chemical methods are those where herbicides are applied using aerial or ground methods to control
woody species. The advantages of this method include little or no soil disturbance, a variety of
application methods from which to choose, effectiveness. However, this method may suppress woody
plants that are beneficial to wildlife and it can only be used during favorable weather conditions.
Prescribed burning may also be used but this method usually does not kill many brush species.

However, some advantages of this method include increased palatability of forage and minimal soil
disturbance. Biological methods involve using natural enemies to control the target species. However,
it is usually difficult to affect only the target species. One method that has been used successfully is
goats since they will browse many woody species and can extend the effectiveness of mechanical
treatments. For more details on these management methods see Koerth (1997), Wiedemann (1997),
Welch (2000), McGinty et al. (2005), McGinty et al. (2007) and the Herbicide and Prescribed Burning
sections of the Great Trinity Forest Management Plan.

(Koerth 1997, Nelle 1997, Wiedemann 1997, Hanselka et al. 1999, Welch 2000)
Other Management Options
Other management options that may need to be addressed on an area include:

1. Wildlife species management- Some wildlife species, especially in large numbers, can be
detrimental to the plant and animal communities in grasslands. For example, rabbits, feral hogs
and deer can cause significant damage to the vegetation and soil, while other species (such as
cats, dogs, imported fire ants and brown-headed cowbird) can injure bird and small mammal
populations. Other species may be desirable and may need to be increased by providing
suitable habitat with abundant food, cover, space and water. For more information on wildlife
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species management see Brown et al. (2007) and the Wildlife Management section of the Great
Trinity Forest Management Plan.

2. Controlling Invasive and Exotic Plants- These species can outcompete native plants and become
overabundant. As soon as an invasive or exotic plant is located the individual(s) should be
removed with chemicals, mechanical methods or with prescribed fire,. For more information
see the Invasive Species, Prescribed Fire and Herbicide sections of the Great Trinity Forest
Management Plan

(Eddy 2002, Brown et al. 2007, Stony Brook-Millstone Watershed Association 2007)

Monitoring

Monitoring a grassland can reveal how the plant community responds to management activities and
natural events, which can lead to improved management. To monitor an area a manager can use
detailed measurements, photopoints, vegetation sampling or excluding small areas from management.
Detailed measurement involves measuring botanical composition at some regular interval. This method
is difficult and time consuming. However, it can reveal more subtle changes in the plant community.
Photopoints involve taking periodic photographs of an area either yearly or seasonally, which will allow
a manager to see changes in specie composition and structure or even to monitor specific situations.
These photos, along with detailed notes on management activities and other conditions, can then be
compared over time by looking for changes in brush, weeds, bare ground, species present and changes
in erosion. Healthy grasslands have plenty of vegetation cover to prevent erosion and provide wildlife
habitat as well as a large diversity of plant and animal species. Signs of an unhealthy grassland include
pedicelled plants, bare ground, gullies and steep denuded stream banks. All of these signs indicate that
erosion is a problem that needs to be addressed immediately. Other signs include browse lines and
plant communities dominated by annual plants, both of which indicate an abused grassland ecosystem.

(McGinty and White 1998, McGinty 2000, Eddy 2002)
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Appendix A

The following is a partial list of some of the larger native grass seed suppliers in Texas provided by
Native Prairies Association of Texas <http://texasprairie.org/>.

Native American Seed http://www.seedsource.com

Bamert Seed Co. of Muleshoe 800-262-9892
Bob Turner Seed Co. of Breckenridge 817-559-2065
Curtis and Curtis in New Mexico has seed for west Texas.

Douglass King's Seed Co. of San Antonio 210-661-4191

Foster-Rambie Grass Seed of Uvalde 512-278-2711

George Warner Seed Co. of Hereford 806-364-4470

Harpool Seed Inc of Dallas 214-421-7181

High Plains Native Grass, Inc of Maple 806-927-5545

Sharp Brothers Seed Co. of Amarillo 806-352-2781

An up-to-date list of grass and wildflower seed suppliers and nurseries can be obtained from the Lady
Bird Johnson Wildflower Center 4801 Lacrosse Avenue in Austin, 78739-1702 (512-292-4200). Or go to

the Texas NRCS website, then click on plant materials information. It provides a list of many species
native and exotic and suppliers.
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Preface

Native warm-season grasses (nwsg) have received a tremendous amount
of attention since the early 1990s, especially among wildlife managers
trying to enhance habitat for northern bobwhites, grassland songbirds
and other early-successional species. During this time, much work has
been devoted to improving methods for establishment, identifying sound
management practices and documenting the response of wildlife to habi-
tat restoration efforts. Also noteworthy during this period is the interest
nwsg have generated among forage and livestock producers. Research
continues to show various nwsg are viable forage for hay production and
grazing for several livestock species. This manual is intended to provide
in-depth information on identifying, establishing and managing nwsg
for natural resources professionals, forage and livestock producers and
other landowners attempting to grow and manage nwsg either for wildlife
and/or livestock.
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Introduction

Nwsg are grasses historically indigenous to an area that actively grow
during the warm months of the year. In the Mid-South, that includes
those warm-season grasses that occurred prior to European settlement.
Many non-native grasses occur ‘naturally,” but that doesn't mean they
are native. Naturalized grasses originated outside a particular region,
but are able to exist (and often thrive) in the wild (without cultivation) in
self-perpetuating populations. Most naturalized grasses in the Mid-South
were brought to North America from Europe (tall fescue, orchardgrass),
Africa (bermudagrass, crabgrass) or South America (dallisgrass, bahia-
grass) as a forage crop.

Grasses are classified as warm- or cool-season based on their chemical
pathways for photosynthesis. Warm-season grasses fix energy into 4-
carbon units and are referred to as C4 grasses. As a result, their photo-
synthetic potential is much higher than that of cool-season grasses. They
make most of their active growth when minimum daily temperatures
reach approximately 60 F and soil temperatures reach 55 F. The opti-
mum temperature for warm-season grass production is 85 — 95 F. Nwsg
are dormant during autumn and winter. Cool-season grasses fix energy
into 3-carbon units and are referred to as C3 grasses. They make most
of their active growth during fall and spring months when the minimum
daily temperature is approximately 40 F. The optimum temperature for
cool-season grasses production is 60 — 80 F. What this means is warm-
season grasses grow more rapidly during a relatively short period, while
cool-season grasses grow more slowly during a longer period.

Technically, the term nwsg could include numerous warm-season grasses
native to the Mid-South region. Nonetheless, seven species are most
commonly promoted for their value as cover for wildlife and/or forage for
livestock. These include big bluestem, little bluestem, broomsedge blue-
stem, indiangrass, sideoats grama, switchgrass and eastern gamagrass. It
is important to realize not all of these have the same quality for wildlife
habitat or livestock forage. For example, broomsedge offers excellent nest-
ing habitat for bobwhites, but poor forage for livestock.
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Chapter 1

Identification and description

There is more than one suitable cultivar' of most nwsg
within the Mid-South region. It is important to identify
and determine the cultivar best suited for the intended use
(whether wildlife habitat, livestock forage or both) and site
conditions (such as bottomlands or dry uplands).

Big bluestem
Andropogon gerardii

Big bluestem is a warm-season perennial that spreads by
short rhizomes, creating clumps. Stems may reach 8-9
feet, depending on variety and site conditions. Growth
begins in April; however, the majority of growth occurs
after June 1. Growing points are close to the ground until
late summer (after seedhead has formed) when they are
2—4 inches above ground. Leaves are long, flat and rough
along the margins. The ligule is small and membranous;
the sheath is somewhat flattened, open and usually hairy.
One of the best features used to identify this grass before
flowering is the presence of fine silky hairs on the sheath
and widely dispersed on the upper leaf surface. The stem is
usually purplish at the base and covered with fine hair. The
seedhead is two or three distinct racemes on the top of the
stem, resembling a turkey’s foot. Awns make the seed appear

!For clarification, a cultivar (or variety) is an ecotype that has gone through
years of testing before release by a plant materials center. Cultivars are tested
and selected for specific characteristics such as disease resistance, forage yield,
or plant vigor. An ecotype is a selection of pre-varietal materials and differs
from other ecotypes in morphological and physiological traits, such as height,
stem diameter or growth rate. A genotype refers to the hereditary make-up
and characteristics of a pure line (no genetic manipulation) or variety.

Fig. 1.1 The grand grass of the tallgrass prairie, big
bluestem, was once quite prominent throughout
the Mid-South.

Page 22 of 436



Fig.1.2

Andropogon gerardii Vitman
Distribution by State

© USDA PLANTS Database

Fig. 1.3 Big bluestem can be identified fairly
easily before flowering by the presence of small
individual hairs at the base of the leaf.

“hairy.” Big bluestem grows on a wide
variety of soils, even on sites with a pH
as low as 4.0. Big bluestem is extremely
drought-tolerant, with root systems that
may grow 12 feet deep. Cultivars of big
bluestem adapted to the Mid-South
region include:

Fig. 1.4 Bigbluestem seed

Rountree — originally collected in Monona County (west central), lowa
and released for use in northern Missouri, lowa and Illinois, this
cultivar was developed for areas of the upper Midwest and eastern
U.S. Rountree is well-adapted to the higher humidity levels of what
once was the eastern tall grass prairie and prairie remnants of the
north-eastern U.S. Rountree has a relatively short growing season,
reaching maturity earlier than most varieties.

Niagara — originally collected in Erie County, New York, this cultivar
was released for its superiority over Midwestern cultivars in the
northeastern U.S. Itis adapted to various soil types, but grows best
on moist, well-drained, fertile loam. Niagara is tolerant of hot, dry
conditions, low-phosphorus soils and low pH. Root development
may reach deeper than 10 feet. For these reasons, Niagara is suit-
able for planting sand and gravel pits, strip mines and roadsides.
Niagara has been grown successfully as far south as Tennessee,
but is recommended from West Virginia to Maine.
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Kaw — originally collected along the Kaw River in eastern Kansas, Kaw
thrives in hot, dry conditions, shows superior leafiness and vigor,
and is considered more disease-resistant than some big bluestems.
Kaw tends to develop rust in eastern, high-humidity regions. It
has a broader genetic base than Niagara or Rountree, thus Kaw

matures over a longer period.

Earl — originally collected in Texas, this cultivar is adapted to all soil

types in the South.

Oz-70 — originally collected in northern Arkansas and southern Mis-
souri, this cultivar was released for its ability to grow in shallow,
poorer soils. It has a very broad genetic base, including materi-

als from all the regions where collected. Oz-70 is
expected to do well in the southern Appalachians
and have very good rust resistance in high-humid-

ity regions.

Fig.1.5

Schizachyrium scoparium (Michx.) Nash
Distribution by State

© USDA PLANTS Database

Little bluestem
Schizachyrium scoparium

Little bluestem is a warm-season perennial bunchgrass that
grows 2—4 feet in height. Primary growth occurs from mid
spring through summer, reaching maximum height in July.
Leaves are flat, often folded along the midrib, 6-10 inches
long, less than %-inch wide, and bluish-green through early
summer until stems begin to form. The ligule is small and
membranous, resembling a ring of short hairs on some
plants; the sheath is flattened, open and may be purplish
at the base. The stem is flattened at base and often red or
purplish during early growth. Mature plants are reddish-
brown. The seedheads are racemes found singly, in pairs
or in groups and are produced in eatly fall. Awns make
the seed appear “hairy.” Little bluestem grows on a wide

Charles Dixon

Fig.1.6 By mid-summer, little bluestem becomes
quite stemmy (if not previously hayed) and the
red coloration begins to appear.
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Fig.1.7 Little bluestem seed

variety of soils and is a very attractive grass in summer and fall. It
has great potential for landscaping and erosion control on poor,
droughty soils. The cultivar best adapted and marketed for the
Mid-South region is:

Aldous — originally collected from the Flint Hills of Kansas, this
cultivar is leafy and late-maturing, Aldous produces better
stands than other varieties and none are more adaptable or
hardier. However, new cultivars are needed for the Mid-
South region where high humidity and low soil pH can
affect production of Aldous.

Fig.1.9 Thisisacomparison
of broomsedge (left) and
little bluestem (right) in
mid-October. The light
tan color of broomsedge
is most noticeable
compared to thedarkred
stems of little bluestem.
Color, however, may
vary. Most important
in distinguishing these
species is the seedheads.

Fig.1.8 Little bluestem seedheads are
not partly enclosed in a spathe as are
broomsedge seedheads.
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Fig.1.10
Andropogon virginicus L.
Distribution by State
© USDA PLANTS Database

Broomsedge bluestem
Andropogon virginicus

“Broomsedge” is a warm-season perennial bunchgrass that
grows 2—4 feet in height. Growth begins in spring when
daytime temperatures reach 60—65 degrees F. Leaves are
flat to partly folded (Ya—Y%-inch wide) and may have sparse
hairs at the leaf base on the upper side. The ligule is fringed
and approximately '/16-inch long; the sheath is flattened,
overlapping at the base and usually pale yellowish-green. The
stem is flattened at the base and smooth. Mature plants are
tannish-brown. The seedheads are racemes partly enclosed in
alarge straw-colored spathe (reduced leaf or bract) aslong as
or longer than the raceme. Little bluestem does not have this
spathe (this is a definitive way to distinguish broomsedge
from little bluestem after flowering). Mature broomsedge
appears lighter in color than little bluestem, which usu-
ally has a reddish hue. Also, the stem and leaves of little

bluestem often appear narrower than those of broomsedge.

When dormant, broomsedge ap-
pears quite orange-tan, while little
bluestem is distinctly more red-
dish-brown. Broomsedge grows
on a wide variety of soils and is
renowned for growing in old-fields
low in fertility.

Fig.1.11 Broomsedge remains erect through winter
better than any other native warm-season grass.

Fig. 1.12 Broomsedge bluestem seed
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Fig. 1.13 Indiangrass seed

Fig.1.14
Sorghastrum nutans (L.) Nash
Distribution by State
© USDA PLANTS Database

Indiangrass
Sorghastrum nutans

Indiangrass is a warm-season perennial that spreads by
Fig. 115 The golden seedhead of indiangrassis  seed and short rhizomes; however, it normally occurs in
casily distinguishable and very attractive. bunches, much like big bluestem. Growth begins in April
and, depending on site, will reach 3—7 feet in height. Leaves
are flat and narrow at the base, growing 10—24 inches long. The ligule
is quite prominent (up to % inch long) and notched at the tip, making
it resemble the rear sight on a rifle—this is one of the best features
used to identify indiangrass before flowering. The sheath is round
and open and is generally shorter than the internodes. The seedhead
of indiangrass is a beautiful golden bronze-to-yellow, tight panicle
6—12 inches long, usually formed in August. Awns may be % inch
long, making indiangrass seed “bearded” and very flufty. Indiangrass
produces a deep root system, making this grass quite drought-tolerant.
Itis a heavy seed producer and one of the first perennial native grasses
to re-colonize old-fields and disturbed soils if a seed source is nearby.
Cultivars of indiangrass adapted to the Mid-South region include:

Fig. 1.16 Indiangrass has a very
prominent ligule at the base of Osage — originated from collections made in southeastern Kansas. It

the leaf, unlike any other nwsg.
This is a very good identifying
characteristic before flowering.

is a vigorous, leafy cultivar, well-adapted to drier climates. Osage
is the latest-maturing cultivar of indiangrass and produces
excellent forage, even during drought years.
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Newberry — recently released cultivar from Newberry County, South

Carolina intended for use in conservation buffers, wildlife habitat

improvement and critical area stabilization.

Rumsey — originally collected in Jefferson County, Illinois for use in the

Midwest, this cultivar is relatively late to mature, but displays

rapid growth in mid- to late-summer.

Switchgrass
Panicum virgatum

Switchgrass is a warm-season perennial that typically grows to 3—7
feet high. Although switchgrass spreads by rhizomes (and seed),
loose clumps or patches are usually formed. Switchgrass is an
early-maturing warm-season grass (late May—eatly June); growth
usually begins in April. The rhizomes, however, may grow actively
from January—April. Growing points are 4—5 inches aboveground

during the latter part of the growing season. Leaves are flat, %

inch wide and sometimes up to 30 inches long, The ligule is often

a fringe of short hairs with a dense patch of hair extending onto

Fig. 1.18 The ligule of many switchgrass
ecotypesis a dense fringe of pubescence.
This is an excellent characeristic
for identifying switchgrass prior to
seedhead formation.

the upper leaf surface [this is
one of the best features used
to identify switchgrass before
flowering]. The sheath is round
and open and often purplish or
red at the base. The seedhead
is an open panicle, usually
formed in late May through
June. Switchgrass is adapted to
a wide variety of soils and site
conditions, With an extensive
root system, switchgrass is
extremely drought-tolerant,
but also does well on relatively
wet sites with some cultivars
tolerant of extended flooding,
Switchgrass can be divided into

Fig.1.17

Panicum virgatum L.
Distribution by State

© USDA PLANTS Database

Fig. 1.19 The seedhead of switchgrass
is an open panicle, usually appearing
in late May.
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Fig. 1.20 Switchgrass seed

two broad types: upland and lowland.
Lowland types are quite coarse and may
lack the hair patch at the ligule as de-
scribed above. Planted in monocultures,
upland types tend to thrive for 10-15
years before declining in productivity.
In mixtures, they may tend to dominate
(depending on management) before
declining into a more harmonious bal-
ance with other native grasses and forbs.
Cultivars of switchgrass adapted to the
Mid-South region include:

Cave-in-Rock — originally collected

in southern Illinois, this upland-type
cultivar was selected for its palatability and disease resistance.
Cave-in-Rock is later-maturing than other switchgrass cultivars
and grows best on fertile, well-drained soils. It is well-adapted
to the high-humidity areas of the eastern U.S. Cave-in-Rock seed
tends to have high dormancy.

Kanlow — lowland cultivar well-suited to the lowland sections of the
South. Kanlow not only performs well on pootly drained sites and
areas subject to periodic flooding, but also on upland sites. It can
tolerate inundation for more than a month during the growing
season and is often used along shorelines to reduce bank cutting
and erosion. Durham — newly released from materials collected
in Durham County, North Carolina, this cultivar is a tall, robust
grass, which produces attractive foliage and a whitish panicle in
the fall. Durham was selected primarily for conservation benefits,
including wildlife habitat improvement, erosion control and eco-
logical restoration; however, its use as a livestock forage has great
potential.

Alamo — developed in Texas, this lowland-type cultivar matures relatively
late, which ensures production into eatly fall. Alamo may reach
10 feet in height and its foliage is coarser than some switchgrass
cultivars.

Blackwell — produces heavy roots and stems that make it an excellent
choice for conservation use and wildlife cover. Blackwell is dis-
ease-resistant and produces lush foliage longer into the growing
season than most varieties of switchgrass. It is also a relatively
short variety, only reaching 35 feet in height.
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Shelter — originally collected in West Virginia, this cultivar is adapted
to provide nesting and escape cover for wildlife and possibly for
biomass energy production. Shelter has short rhizomes; thicker,
stiffer stems; and fewer leaves than other varieties of switchgrass.
At maturity, Shelter reaches 4—6 feet in height, depending on soil
conditions, and may remain erect through winter snow, rain and
wind. Shelter is adapted to a variety of soil conditions, but grows
best on well-drained or moderately well-drained sandy loam, silt
loam or silty clay loam soils. Nonetheless, Shelter can tolerate long
periods of soil saturation. Shelter is adapted to sites as far south as
Tennessee, but does best from Virginia to Maine.

Fig.1.21
Tripsacum dactyloides (L.) L.
Distribution by State
© USDA PLANTS Database

Eastern gamagrass
Tripsacum dactyloides

Eastern gamagrass is a warm-season perennial that spreads by thick,
short-jointed rhizomes, but produces conspicuous stools up to 4 feet in
diameter. Over time, stool size increases with age and the center will
lack stems and leaves. Eastern gamagrass starts growth in early spring,
reaches a height of 5-9 feet and usually remains green until first frost.
Leaves are flat, smooth, up to 1% inches wide and 2 feet long and have
a pronounced light-colored midrib. The ligule is a ring of short hairs;
the sheath is flattened and open. The seedhead is comprised of two or
three terminal spikes (sometimes one) 6—10 inches long, This seedhead
resembles the central “stem” found on a tassel of corn, of which eastern
gamagrass is a close relative. The female part of the seedhead is the lower
one-fourth and the male part is on the upper three-fourths. The seed are
sunken in the joints of the female portion and when mature, these joints
separate with each part containing one seed. Eastern gamagrass grows

Fig. 1.22 Eastern gamagrass
seedhead. Male flowers are still
present. What willbecome seed
is just below the male flowers.
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Fig. 1.23 Eastern gamagrass produces excellent forage for haying and grazing.

best on moist, well-drained fertile soils but does
not tolerate standing water for long periods.
Cultivars of eastern gamagrass adapted to the
Mid-South region include:

Pete — developed from seed collections in
Oklahoma and Kansas, Pete is a superior
seed producer.

Highlander — robust plant noted for disease
resistance. Highlander is a recently re-
leased cultivar collected in Montgomery
County, Tennessee. Seed should be
available for planting in 2009.

Fig. 1.24 Eastern gamagrass seed
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Sideoats grama
Bouteloua curtipendula

Sideoats grama is a warm-season perennial
that spreads by short rhizomes. Growth begins
in eatly spring, reaching a height of 1-4 feet.
Leaves are flat, up to %-inch wide and 4-8
inches long with small hairs present along the
margins. The ligule is small and membranous
with short hairs on top; the sheath is round, open
and overlapping. Seedstalks appear between
June and September. The oat-like seeds hang
down uniformly along one side of the slender
rachis, thus the name “sideoats.” Sideoats grama
typically has two growth forms: 1) short (8-14
inches) rhizomatous growth, which produces
few seedheads and spreads by rhizomes; and 2)
tall (1648 inches), upright bunches with many
seedheads, which reproduces by seed. Sideoats
grama grows on a wide variety of soils, including
well-drained uplands and shallow ridges. Culti-
vars of sideoats grama adapted to the Mid-South
region include:

El Reno — produces strong leafy plants. El Reno
is noted for its disease resistance and win-
ter hardiness. Developed at Manhattan,
Kansas from materials collected in north-
central Oklahoma, it is probably the best-
suited cultivar for the Mid-South.

Trailway — requires most of the growing season
before seeding. Trailway is winter-hardy
and relatively long-lived. Developed from
materials collected in Nebraska, it does
well far south of its origin.

Fig.1.25

Bouteloua curtipendula
(Michx.) Torr.
Distribution by State
© USDA PLANTS Database

Fig. 1.26 Sideoats grama provides excellent nesting cover for
bobwhites and other birds. It persists best in a mixture with
other relatively short grasses, such as little bluestem.

Fig.1.27 Sideoats grama seed
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Fig. 1.28 Splitbeard bluestem
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Fig.1.30
Florida paspalum

Fig. 1.33 Low panicgrass

Other native
warm-season grasses

There are many other less-recognized
nwsg that occur in the Mid-South.
Their value to wildlife varies, but their
value as forage is minimal. Some of the
more common ones include: splitbeard
bluestem (Andropogon ternarius), Elliot’s
bluestem (Andropogon gyrans), bushy
bluestem (Andropogon glomeratus),
purpletop (Tridens flavus), giant cane
(Arundinaria gigantea), beaked panicum
(Panicum anceps), paspalum (Paspalum
spp-) silver plumegrass (Saccharum alo-
pecuroidum), purple lovegrass (Eragrostis
spectabilis) and several low panicgrasses

(Dichanthelium spp.).

Fig. 1.29 Bushy bluestem

Fig. 1.32 Beaked panicum

USDA, NRCS. 2006. The PLANTS Database (http://plants.usda.gov).

National Plant Data Center, Baton Rouge, LA 70874-4490 USA.
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Chapter 2

Using native
warm-season
grasses to enhance
wildlife habitat

Native grasslands are the most endangered
ecosystem in the Mid-South. As a result,
several wildlife species associated with
grasslands in this region (particularly
grassland birds) have experienced steep,
long-term declines. Establishing and man-
aging nwsg can enhance habitat conditions
for those species that need early succes-
sional habitats to meet various life require-
ments (see Appendix 1), especially when a
variety of legumes, other forbs and shrubs
are growing in association with the grasses.
Many properties are managed specifically
for wildlife, while on others, wildlife man-
agement is a secondary objective to farming
or some other land-use practice. Regard-
less, nwsg can be used to meet objectives
in both scenarios. The first step is to de-
velop a comprehensive management plan
that includes a current assessment of the
property, future goals and objectives and
a timeline for development. The necessary
steps for developing wildlife habitat within
the constraints of the goals and objectives
then can be identified.

Figs. 2.1 and 2.2 Native warm-season grasses and associated
forbs can remain viable in the seedbank for many years. Many
thousands of acres currently forested across the Mid-South were
oak savannas just a couple of hundred years ago. This scene on
the Catoosa Wildlife Management Area near Crossville, TN
shows what timber thinning and annual burning can do in just
five years. None of this area (1,000 acres) has been planted or
sprayed, but the early-succession plant community has arisen
naturally from the seedbank.
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Figs. 2.3 and 2.4 Plenty of
bare-ground space should be
available in a field managed
for wildlife. This allows better
mobility for small wildlife,
enables forbs to germinate from
the seedbank, offers enhanced
foraging habitat for seed and
invertebrates, and provides
dusting opportunities.

14

Benefits of nwsg over other cover types

Fields of nwsg are attractive to many wildlife species because of the struc-
ture presented. Simply put, nwsg are promoted for wildlife because they
provide an excellent source of cover. The grasses themselves offer little
as a food source and stands of nwsg are not food plots. Providing quality
cover for wildlife is extremely important because cover is more often a
limiting factor for wildlife than food. The availability and quality of cover
on a property often limits the number of species (richness), as well as the
number of individuals within a species (abundance). However, quality
cover for one species may be quite different for another and the type of
cover needed for one species often changes two or more times during the
year (as described below). Fortunately, depending upon density, age, as-
sociated vegetation and management, nwsg can be used to meet several
different cover requirements for many different species.

Structure

Because most nwsg grow in clumps or “bunches,” open space at ground
level can be provided when the grasses are not too dense. An open struc-
ture at ground level makes fields of nwsg and associated forbs especially
attractive to small wildlife, including bobwhite quail and rabbits, as well
as young wild turkeys. Mobility for animals no more than 6 inches tall is
enhanced when the structure at ground level is open. Dense vegetation
at ground level makes it difficult for these animals to travel and feed.
A build-up of dead vegetative material (thatch) also precludes mobility
of these animals. When faced with such habitat conditions, broods of
quail, turkeys and grouse often use the periphery of a field instead of
the interior. When these conditions prevail, available habitat, in essence,
is removed; thus, the area’s carrying capacity (the number of animals
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Fig. 2.5 Insects and other invertebrates are the primary source of nutrition for
bobwhite chicks and many other birds. Invertebrate abundance may be high, but
that doesn’t matter if invertebrate availability is low. Managing for the correct
brood habitat structure that allows chicks to feed upon invertebrates should
be the primary consideration, not invertebrate numbers.

an area can support) is reduced. Forced movement through such areas
causes increased energy expenditure, which requires additional feeding
to meet physiological and nutritional demands. Increased movement and
exposure can lead to increased mortality, resulting from exposure to the
elements, starvation and/or predation. All of this can result in stagnant
or declining populations.

In addition to increasing mobility, an open structure at ground level
facilitates feeding by broods and some songbirds, such as grasshopper
sparrows, field sparrows, Henslow's sparrows and eastern meadowlarks.
Invertebrates are the primary food of young broods; however, vegetation
and seed become increasingly prevalent in the diet as broods mature. Seed
is not available when a thatch layer is present, because quail do not scratch
and turkeys do not begin scratching until approximately 4 months of age
(about the time acorns begin to fall). When the structure at ground level is
open with sparse bunches of nwsg and various forbs and the ground layer
has been “cleaned” by burning, conditions for feeding and movement are
optimum. Seed from legumes (and other desirable forbs) that have fallen
to the ground then are available and insects and other invertebrates can be
picked off surrounding vegetation easily. It is important to realize open
structure at ground level is determined largely by grass density and
vegetation composition. In fact, optimum conditions for most species
occur with only about 50 percent grass coverage. That means at least
half the vegetative cover is forbs and scattered shrubs. The only way
desirable vegetation composition and an open structure at ground level
can be maintained is by periodic burning and/or disking, Management
techniques for nwsg are described on in Chapter 6.

Sparse stands of nwsg with an open structure at ground level are obviously
attractive for brood rearing, but they are also used for nesting (remember:
one bunch of nwsg represents one potential nesting site) if the field has not
been burned or disked in the past year. In fact, senescent (dead) leaves of
previous years' growth are used by birds and rabbits to construct and line
nests. An attractive aspect of nwsg is that senescent leaves may remain
erect into the following growing season (especially broomsedge). This
serves three functions. First, thatch build-up is reduced when senescent
leaves remain erect, enhancing mobility discussed earlier. Second, these
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leaves are readily available as nesting material. And third,
some birds, such as Henslow’s and field sparrows, dickeis-
sels and indigo buntings, nest aboveground amongst the
senescent flowering stems of the previous growing season.

Although moderately dense stands of nwsg may not be
as attractive for brooding, they are used for nesting and
escape cover. Obviously, these stands may have more po-
tential as nesting sites than sparse stands, but they also
offer more protective cover, especially during winter. Ex-
Fig. 2.6 Senescent grass from the previous year’s  tremely dense stands, however, inhibit movement of some
growthisimportant nest building material forbirds,  small animals and decrease in value for brooding, loafing,
such as this bobwhite nest. feeding and nesting cover. At this point, management is
needed to thin the stand.

Adequate bedding and escape cover can be a limiting factor for white-tailed
deer on some properties, especially where row-crop agriculture and/or
cool-season pasture/hayfield is the dominant land-use practice. In these
situations, deer often feed on rowcrops during the night, but travel one or
more miles before dawn to bed and remain on adjacent properties with
adequate cover during the day. Nwsg can offer excellent cover for deer to
bed during the day. In fact, does readily use fields of nwsg to bed fawns in
the summertime. Fawns remain still and bedded in the protective cover
until the doe returns every few hours to allow nursing,. Where quality
fawning habitat occurs, fawn survival increases.

Fig. 2.7 Stems of big bluestem,
indiangrass, and switchgrass
often fall over and lodge
through winter. This material
provides cover for several
wildlife species. There is a
rabbit nest under these stems
of big bluestem.
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or Escort™) have been successful in reducing bicolor coverage and gaining

control of an invasive problem. Labels should be referenced for appropriate
rates for foliage treatments and broadcast applications. Shrub lespedeza
can be sprayed anytime while actively growing. Because of the invasive
nature of shrub lespedeza, other plantings should be considered when
managing for quail. Blackberries, wild plum, elderberry, hawthorn and
crabapple are alternatives that can be equally attractive to bobwhites.

Fig 6.48 Native alternatives,
such as this blackberry field
border, offer outstanding cover
and food resources for many
wildlife species. Wild plum,
hawthorn and elderberry are
other shrubs that should be
considered.

Fig 6.49 During the year of
establishment, horseweed
can proliferate and shade out
native grass seedlings on some
sites. Mowing no lower than
the top of the native grass
seedlings will reduce shading,
allow the native grasses to
develop and allow other more
desirable forbs to develop in
the field as well.

Horseweed

Horseweed (often called marestail) is an annual warm-
season forb that can explode out of the seedbank and pres-
ent serious competition to nwsg. Horseweed is resistant
to imazapic, therefore it is often a dominant forb in the
field. Sparse horseweed is not a problem when the field
is managed for wildlife. In fact, the structure presented
can be favorable for brooding quail and turkeys. However,
dense stands can preclude optimum growth of nwsg, es-
pecially in the year of establishment or following disking
in established stands. A single mowing in June or July
(just above the height of the nwsg seedlings) usually will

solve the problem.

When spraying horseweed amongst nwsg, an application
of metsulfuron methyl (Cimarron™ or Escort™ at 1/10
ounce per acre) should suppress horseweed sufficiently
to allow nwsg to come through and establish. Any ap-

Robin Mayberry
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plication over 1/10 ounce per acre may be injurious to nwsg. If sprayed
postemergence, horseweed is best controlled when sprayed early, well
before flowering. Dicamba (Banvel™, Clarity™, Overdrive™), sulfosulfuron
(OutRider™) and 2,4-D™ can be used to control horseweed, but desirable
forbs growing in association with nwsg may be killed. The exception is
when horseweed is apparently taking over the stand during the year of
establishment. In this situation, most other forbs in the seedbank may
be suppressed by the excessive growth of horseweed and relatively little
herbicide comes in contact with them. Afterward, a response from other
forbs should be evident fairly soon after the horseweed is controlled.

Cool-season annuals
and recurring cool-season grasses

Henbit, purple deadnettle, chickweeds and ground ivy are common cool-
season annual weeds that often become prevalent after perennial ground
cover (such as tall fescue) has been removed or after a warm-season row-
crop (such as corn or soybeans) has been harvested. These cool-season
weeds are not normally major competitors with nwsg, but can suppress the
seedbank and reduce available nutrition to favorable plants, depending on
density and growth. In addition, these plants can make dormant-season
burning more difficult and can increase smoke management problems.

Henbit, chickweed, purple deadnettle and ground ivy can be controlled
with an application of a glyphosate herbicide at two quarts per acre (with
surfactant). This application should be made before the plants begin to
flower. Other forb-specific herbicides — such as thifensulfuron methyl
(Harmony Extra™), 2,4-D™ and dicamba (Banvel ™, Clarity™, Overdrive™)
— can be used to control these weeds after nwsg have emerged; however,
efficacy and control will be reduced because the weeds will have flowered
and already produced seed by this time. In this situation, a dormant-season
burn is recommended to reduce coverage of cool-season plants and enable
better germination of desirable forbs from the seedbank.

Recurring non-native cool-season grasses (such as tall fescue, orchardgrass,
bromegrasses) can be a problem beginning the fall after planting nwsg,
When not controlled adequately prior to planting, it is common for these
grasses to appear once again across a fleld. The best control method is an
application of a glyphosate herbicide at 2 quarts per acre (with surfactant)
after the nwsg have gone into dormancy. This is best accomplished by burn-
ing the field in September and allowing the residual cool-season grasses to
regrow 6 — 10 inches before spraying in late October/early November.
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Fig 6.50 Tall fescue was sprayed in this field
before planting nwsg. The second fall after
planting nwsg, tall fescue germinated from
the seedbank in some areas of the field. If
not controlled, conditions for wildlife will be
compromised as the tall fescue thickens, limiting
openness at ground level and suppressing
desirable species in the seedbank. Residual tall
fescue and other non-native cool-season grasses
are easily removed from nwsg by burning in
late September, allowing the csg to regrow
6-10 inches (usually by early November), then
spraying a glyphosate herbicide.

Woody competitors

Woody encroachment is often a problem when managing fields of nwsg
and old-field habitats for wildlife. As discussed under Growing-season
burning on page 105, burning can be very effective at reducing and/or
eliminating woody competition, especially smaller stems. However, where
burning is not possible, herbicides such as triclopyr (Garlon™ or Remedy™)
and imazapyr (Arsenal AC™) are necessary to re-gain control of a field
and reduce/eliminate woody cover or limit woody encroachment. Mow-
ing alone is an inadequate method to reduce woody competitors because
mowing woody sapling stems simply encourages multiple resprouting.

Depending upon objectives, fields may be broadcast-sprayed, strip-sprayed
or spot-sprayed. If all woody growth is to be killed and woody coverage
is extensive, a broadcast application may be used. Strip-spraying may be
used when some woody growth is desired. This is particularly applicable
(only if desirable woody species are present) when managing for bobwhites
and a variety of songbirds, especially scrub/shrub species, such as prairie
warblers, yellow-breasted chats, indigo buntings, blue grosbeaks, chip-
ping sparrows and loggerhead shrikes. Spot-spraying is most often used
when woody coverage is not extensive. Spot-spraying also allows removal
of individual unwanted species (such as sweetgum, ashes, elms), while
desirable species (such as wild plum, hawthorn, black cherry, persimmon,
oaks) may be retained. Sprayers mounted on the back of a 4-wheeler are
quite efficient when spraying fields only a few acres in size and when
woody growth is less than 3 feet high. Otherwise, a tractor-mounted or
pull-behind sprayer is recommended for larger fields and taller growth.

133
Page 154 of 436



Fig 6.51 Unless woody
competition is severe, spot-
spraying using a spray gun
attached toatractor-mounted
sprayer is an excellent way to
control problem species, such
as winged elm.

Richard Harper

Several herbicides are available that will control woody competitors. Her-

bicide selection should be based on the amount of woody cover present
and landowner objectives. If the goal is to reduce woody cover and retain
nwsg, landowners should consider an herbicide that does not harm the
grasses, such as triclopyr (Garlon 4™). Triclopyr will, however, kill a variety
of forbs, including legumes. If additional forb growth is a primary objec-
tive, imazapyr (Arsenal AC™) should be considered. Nonetheless, if woody
competition is not extensive, a broadcast application is not necessary.

If the field is completely covered in woody growth, a broadcast application
is warranted and a mixture of herbicides may be required to ensure con-
trol. Herbicide labels should be referenced for a list of species controlled.
For example, black locust, honey locust, redbud and winged elm are not
controlled by imazapyr, but are controlled by triclopyr and metsulfuron
methyl. On the other hand, yellow poplar, sourwood, sweetgum, red
maple, hickories and Chinese privet may not be controlled with triclopyr
or metsulfuron methyl, but are controlled with imazapyr. For broadcast
applications, a mixture of 16 ounces of Arsenal AC™ and 16 — 48 ounces
of Forestry Garlon 4™ (OR a mixture of 16 ounces of Arsenal AC™and 2
ounces of Escort™), along with one quart of MSO per acre or 0.25 percent
NIS is recommended to control most woody species. When spot-spraying
foliage with a backpack sprayer, 4 ounces of Arsenal AC™ and 16 ounces
of Roundup™ per 4 gallons of solution works well. One percent solution of
MSO or 0.25 percent NIS should be added to the herbicide mixture.
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Mowing and haying

The least-preferred method of managing fields of nwsg and associated old-field
habitats is mowing (bushhogging). While mowing does set back succession, it
leaves a tremendous amount of debris at ground level, which limits mobility
of bobwhites and other birds and suppresses the seedbank. Over time, thatch
increases, bare-ground space is eliminated and seed, soft mast production and
availability may be reduced significantly. Haying, which removes debris from
the field, is preferred over bushhogging. The timing of haying, however, is a
real concern as nesting and brood-rearing cover is removed when it is needed
most (May through July). Where nwsg are hayed for livestock and there is
interest in wildlife, the field should be cut only once per growing season (see

Maximizing forage production and wildlife habitat on page 51).

Ifa field cannot be burned or disked, and mowing is the only option, it should
be done in late winter. At this time, there is much less impact on wildlife,
especially if completed just before spring green-up so winter cover is eliminated
for only a short time. In addition, mowing is much easier at this time as there
is considerably less biomass in the field, conditions are much more comfort
able and there is no worry of stirring up yellowjackets! As with prescribed fire
and disking, mowing also should be completed on a rotational schedule. It is
important that all available habitat is not cleared during one year. Blocks may
be set aside in a 2- or 3-year rotation, providing cover for brooding, nesting
and escape allin the same field or general area. Problematic woody succession

should be controlled by spot-spraying specific herbicides.

Fig 6.52 Fields should not
be managed by mowing.
Mowing increases the thatch
layer, inhibits mobility,
reduces availability of seeds
and invertebrates and
limits germination from the
seedbank. Further, when
completed during the growing
season, mowing destroys
reproductive cover along with
the nests, nestlings and young
wildlife within.
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Fig 6.53 In fields where forb
coverage is extensive and
additional grass coverage is
desired, mowing strips during
mid-summer can help increase
grass density for nesting
structure and fine fuel to
facilitate burning. This field
was completely dominated
with goldenrod, dewberry
and several other asters. A
few strips were mowed in the
field in late July to stimulate
broomsedge bluestem.

Fig 6.54 Strips also can be
mowed in fall to provide
sight lanes to facilitate rabbit
hunting. However, mowing
in the fall can stimulate cool-
season grasses, such as tall
fescue. Residual cool-season
grasses can easily be sprayed
and killed in mowed strips;
nonetheless, this once again
highlights the importance
of eradicating non-desirable
plants before planting.
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Benefits of mowing

Mowing can be effective in reducing weed competition during the year
of establishment for nwsg, especially when herbicide applications are not
possible. Several species that are difficult to control during the year of
establishment can be effectively “knocked back” by mowing before the
competition flowers. This is especially true with annual forbs (such as
horseweed and cocklebur) where pure stands of nwsg are being established
for haying/grazing and/or where herbicide options are limited. Unwanted
vegetation should be mowed to a height of approximately 12 inches and
repeated as necessary.
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When managing old-field habitats, mowing can be used to increase grass
cover where the field is completely dominated by forbs. Not only is some
grass cover desirable for nesting, but it is also needed to help carry a fire.
Fields containing little or no grass can be diflicult to burn unless there is
considerable wind, which can make burning more dangerous. Mowing
strips in the field during mid-summer will reduce forb density and increase
grass density if grass is present in the seedbank.

Final thoughts on management

Managing nwsg for livestock forage is much easier than managing for
wildlife habitat. Cutting and grazing at the proper time and height
combined with the proper soil amendments and a weed control strategy
(which usually means spraying all forbs with a forb-selective herbicide) is
all that's necessary. Managing early-succession habitat for wildlife is much
more involved. Attention must be given to species composition and the
structure of cover available. Woody cover is an important component,
but it adds another dimension in the correct use of fire, disking and/or
herbicide applications. Timing of management is critical to influence
plant species composition. Arranging successional stages to juxtapose
various cover types and food resources is most important if the goal is
maximizing carrying capacity and minimizing home ranges and associ-
ated movements of wildlife.

Unfortunately, many landowners and wildlife managers have thought that
by simply planting nwsg that they have created desirable wildlife habitat
and that they don't have to worry with it anymore. How untrue! With
few exceptions, managing wildlife habitat means managing succession.
Succession marches forward. Desirable early-succession habitat is short-
lived; it passes by in just a few years. Managing wildlife habitat must
not be thought of as a one-time event, but a way of life!
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Conclusion

Availability of quality eatly succession habitat is a limiting factor for many
wildlife species. Throughout the Mid-South, quality habitat has been
destroyed by suburban development and degraded by various land-use
practices (such as establishment of tall fescue pasture/hayland, “clean”
farming and allowing fields to develop into closed-canopied forest).
Converting perennial cool-season grass acreage to nwsg and associated
vegetation and establishing nwsg around field borders and “odd” areas
that are not cropped will improve conditions for wildlife and positively
affect wildlife populations dependent upon early-succession habitats.
Existing areas of early-succession habitat must be maintained if benefits
are expected to continue.

Dependable production of quality forage is critical for livestock producers.
Nwsg can be used to provide an abundance of high-quality forage during
a period when production of cool-season forages is inadequate. For those
producers interested in wildlife, nwsg are a much better alternative than
non-native warm-season grasses, such as bermudagrass, sorghum-sudan

and the Old World bluestems.

Management of nwsg (as with other habitats) is absolutely necessary for
wildlife and is different from that recommended for cool-season forages.
Prescribed fire is highly recommended to maintain and improve wildlife
habitat and stimulate nutritious forage growth. Timing and intensity of
haying and grazing should be considered carefully to ensure quality forage
and maintenance of the stand and provide wildlife habitat.

Landowners should not be skeptical about nwsg, The advantages for
wildlife and the quality of forage produced have been proven time and
again throughout the Mid-South and in other regions as well. With
the recent technological advancements in equipment and herbicides,
establishment is no longer a concern. And cost of establishment is much
reduced, especially with the cost-share opportunities provided through
USDA programs. Technical assistance is as close as the county NRCS
office or Extension office. Advice and assistance is also available through
state wildlife agencies and land-grant universities.
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Robin Mayberry

Fig 7.1

The value of native grasses and
quality early succession habitat
goes beyond wildlife populations
and cattle weight gains. Passing
on family traditions as pure and
wholesome as quail and rabbit
hunting is immeasurable.
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Finally, another real benefit
of nwsg that cannot be un-
derestimated is the aesthetic
beauty of a field dominated
by native plants. Getting a
glimpse of what early explor-
ers might have seen centuries
ago as they traveled through
the Mid-South region is most
pleasing. The beauty of the
plants, coupled with the pres-
ence of the associated wildlife,
provides real satisfaction for
many landowners. For those
who enjoy quail, rabbit and
deer hunting, the benefits go
beyond aesthetics and enable
many landowners to pass down
a tradition that, most unfortu-
nately, is disappearing as quickly as the habitat is destroyed. Hence the
need to reverse this trend!

Nwsg should not be construed as a panacea for wildlife or forage manage-
ment. However, there should be no doubt that nwsg can be used to benefit
the landowner who desires quality early-succession habitat for wildlife
and/or improved forage for livestock.
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Appendix 1

Use of early-succession fields containing native
warm-season grasses and associated forbs by
various wildlife species in the Mid-South region.

Nesting/ | Brooding/
Birthing | RaiseYoung

Hunting/

Wildlife species .
Scavaging

Escape | Thermal | Foraging

Loafing/
Courtship

Birds

Northern harrier
Circus cyaneus

Red-tailed hawk
Buteo jamaicencis

American kestrel
Falco sparverius

Wild turkey
Meleagris gallopavo

Northern bobwhite
Colinus virginianus

Common snipe
Gallinago gallinago

American woodcock
Scolopax minor

Barn owl
Tyto alba

Great horned owl
Bubo virginianus

Long-eared owl
Asio otus

Short-eared owl
Asio flammeus

Common nighthawk
Chordeiles minor

Chuck-will's-widow
Caprimulgus X
carolinensis

Eastern kingbird
Tyrannus tyrannus
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Wildlife species

Nesting/
Birthing

Brooding/
RaiseYoung

Escape

Thermal

Foraging

Hunting/
Scavaging

Courtship

Loafing/

Loggerhead shrike
Lanis ludovicianus

X

X

Horned lark
Eremophila alpestris

Purple martin
Progne subis

Northern rough-
winged swallow
Stelgidopteryx

serripennis

Cliff swallow
Hirundo pyrrhonota

Barn swallow
Hirundo rustica

Sedge wren
Cistothorus
platensis

Marsh wren
Cistothorus palustris

Eastern bluebird
Sialia sialis

American Pipit
Anthus rubescens

Prairie warbler
Dendroica discolor

Common
yellowthroat
Geothlypis trichas

Yellow-breasted chat
Icteria virens

Blue grosbeak
Guiraca caerulea

Indigo bunting
Passerina cyanea

Dickcissel
Spiza americana

Bachman'’s sparrow
Aimopbhila aestivalis

Field sparrow
Spizella pusilla

Vesper sparrow
Pooecetes
gramineus

Savannah sparrow
Passerculus
sandwichensis
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Wildlife species

Nesting/
Birthing

Brooding/
RaiseYoung

Escape

Thermal

Foraging

Hunting/
Scavaging

Courtship

Loafing/

Swamp sparrow
Melospiza georgiana

X

X

Grasshopper sparrow
Ammodramus
savannarum

Henslow’s sparrow
Ammodramus
henslowii

Lapland longspur
Calcarius
lapponicus

Red-winged
blackbird
Agelaius phoeniceus

Eastern meadowlark
Sturnella magna

American goldfinch
Carduelis tristis

Mammals

Opossum
Didelphis
virginianus

Southeastern shrew
Sorex longirostris

Eastern mole
Scalopus aquaticus

Silver-haired bat
Lasionycteris
noctivagans

Big brown bat
Eptesicus fuscus

Red bat
Lasiurus borealis

Hoary bat
Lasiurus cinereus

Evening bat
Nycticeius humeralis

Mexican freetail bat
Tadarida brasiliensis

Raccoon
Procyon lotor

Longtail weasel
Mustela frenata

Striped skunk
Mephitis mephitis
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Wildlife species

Nesting/
Birthing

Brooding/
RaiseYoung

Escape

Thermal

Foraging

Hunting/
Scavaging

Courtship

Loafing/

Coyote
Canis latrans

X

X

X

X

X

Red fox
Vulpes fulva

X

X

X

X

Gray fox
Urocyon
cinereoargenteus

Groundhog
Marmota monax

Plains pocket gopher
Geomys bursarius

Harvest mice
Reithrodontomys

spp.

White-footed mouse
Peromyscus
leucopus

Deer mouse
Peromyscus
maniculatus

Hispid cotton rat
Sigmodon
hispidus

Meadow vole
Microtus
pennsylvanicus

Prairie vole
Microtus
ochrogaster

Meadow jumping
mouse
Zapus hudsonius

Cottontail rabbit
Sylvilagus floridanus

White-tailed deer
Odocoileus
virginianus

Reptiles and Amphibians

Eastern box turtle
Terrapene carolina

Fence lizard
Sceloporus
undulatus

6-lined racerunner
Cnemidophorus
sexlineatus
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Hunting/ | Loafing/
Scavaging | Courtship

Nesting/ | Brooding/

Birthing | RaiseYoung Escape | Thermal | Foraging

Wildlife species

Ground skink

Scincella lateralis X A

Southeastern 5-lined
skink

Eumces
inexpectatus

Slender glass lizard
Ophisaurus X X
attenuatus

Eastern garter snake
Thamnophis sirtalis

Black racer
Coluber constrictor

Rat snake
Elaphe obsolete

Northern pine snake
Pituophis X
melanoleucus

Black kingsnake
Lampropeltis X
getula

Eastern milksnake
Lampropeltis X
triangulum

Prairie kingsnake
Lampropeltis X
calligaster

Mole kingsnake
Lampropeltis X
calligaster

Northern

copperhead
Agkistrodon

contortrix

American toad
Bufo americanus

Fowler’s toad
Bufo woodhousei

Barking treefrog
Hyla gratiosa

Note: Inclusion of species in this appendix does not imply native warm-season grasses are
necessary for various life requirements, just that the species listed may use early-succession
fields for the activities identified. Use of fields containing native warm-season grass may
vary greatly among the species listed and is determined by many factors, such as season,
size of field, structure of field (such as presence of brush), composition and juxtaposition of
surrounding habitats, and management strategy (such as burning/haying regime).
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Appendix 2

A brief description of USDA programs provided
through the Natural Resource Conservation
Service (NRCS) and Farm Service Agency (FSA).

Conservation Reserve Program (CRP) General Signup

The CRP is a voluntary program available to landowners to help im-
prove water quality, reduce soil erosion and enhance wildlife habitat on
highly erodible cropland. Under this program, landowners remove highly
erodible or other environmentally sensitive land from production under
contract for 10 years in exchange for annual payments and cost-share
assistance to establish permanent vegetation. During a general signup,
landowners have approximately 30-45 days to offer their land into the
program. Offers are ranked nationwide by USDA using the Environmen-
tal Benefits Index (EBI). Higher EBI points suggest a greater chance of
acceptance into the program. In CRP general signups, landowners enroll
“whole” fields or large acreage. Many landowners have selected nwsg for
this program and have established thousands of acres across the South.
Recent changes in CRP regulations require and pay landowners to apply
mid-contract practices that enhance wildlife habitat, such as strip-disking,
strip herbiciding, legume interseeding and prescribed burning,

Conservation Reserve Program (CRP) Continuous Signup

Conservation buffers (filter strips, riparian forest buffers, contour grass
strips and grassed waterways) and other small acreage or targeted practices
are offered under a continuous signup for the CRP. This continuous signup
allows landowners to enroll strips of cropland or marginal pastureland
into the CRP without a competitive bidding process (like the general CRP
signup). Recent bonuses and incentive payments have added an additional
financial incentive for participation in continuous CRP. If land eligibility
requirements are met, the eligible land can be accepted into the program
immediately. Certain practices are eligible for a one-time Signing Incen-
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tive Payment (SIP) of $100 per acre plus a 40 percent Practice Incentive
Payment (PIP) and/or an annual rental payment 20 percent higher than
the general CRP rental payment. One of the most flexible and financially
beneficial practices is CP33-Habitat Buffers for Upland Birds. This prac-
tice allows a landowner to enroll buffers 30 — 120 feet wide on one to all
of their eligible cropfield borders, where crop yields are generally lowest
and often below “break-even” profitability. An annual rental payment is
received on all acreage enrolled into CP33 during the 10-year contract,
and landowners are also eligible for the SIP and PIP payments.

Environmental Quality Incentives Program (EQIP)

EQIP is a volunteer program available to all privately owned agricultural
land. Landowners typically apply for EQIP funding based on an EQIP
plan developed by local NRCS personnel to achieve conservation and
environmental objectives. Local working groups help identify environ-
mental concerns and objectives and conservation practices to help meet
these objectives during a signup. Applications are evaluated for funding
based on a state- and locally-developed ranking procedure to optimize
environmental benefits. EQIP assists landowners by cost-sharing 50 — 75
percent of installation costs. Limited-resource producers and beginning
farmers and ranchers may be eligible for up to 90 percent cost-share as-
sistance to establish conservation practices. Landowners are required
to maintain the conservation practice throughout the contract. Some
wildlife provisions such as native grass hay establishment, native grass
field borders and other wildlife practices may be eligible within EQIP;
however, this may vary by state and county.

Grassland Reserve Program (GRP)

GRP was created by the Farm Security and Rural Investment Act of 2002
(Farm Bill). To be eligible, land must be in a contiguous block of 40 acres
or more. Easements (30-year or permanent) or rental agreements (10- to
30-year) are available for landowners to protect grassland from urban
development, conversion to crop production or any other development
using an agricultural commodity that requires breaking the soil surface.
Common grazing practices, haying and maintenance consistent with
maintaining the grassland and forb species are permitted.

Wildlife Habitat Incentives Program (WHIP)

WHIP is a cost-share program that assists landowners with establishing
wildlife habitat on private lands. Contract lengths vary from 5 — 10 years
and applications are competitive with other landowners in the state. Up to
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75 percent cost-share assistance is available for establishing a wide range
of wildlife-friendly practices, such as establishing nwsg, shrub hedgerows,
invasive species control and other wildlife-friendly practices. Management
practices, such as prescribed burning and strip-disking can also receive
cost-share when included in the initial WHIP plan. No annual payments
are provided for practices enrolled into WHIP. Many times landowners
who do not have land that qualifies for CRP can enroll their property
into WHIP; however, eligible practices may vary among states.

These are general guidelines for program information. Available programs
can change upon passage of new Farm Bill legislation, and specific program
practices are subject to change from state to state. For the most current
information on these or other USDA programs, contact the local USDA

Service Center, NRCS office, FSA office or Soil Conservation District.
Below are important Web sites for more information.

http://www.usda.gov/farmbill
http://www.nrcs.usda.gov/

hetp://www.fsa.usda.gov/
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Appendix 3

Calibrating sprayers

Accurate herbicide application is essential when establishing nwsg and

controlling undesirable weeds. Sprayer calibration involves measuring the

output of solution from a spray rig for a given speed over a measured area

to determine gallons per acre. This is as essential to successful establish-
ment as selecting the proper herbicide and time and depth of planting, In
general, a spray rate of 10 — 30 gallons of water per acre is recommended

with a spray pressure of 20 — 40 pounds per square inch (psi).

There are many different methods for calibrating spray rigs. Whichever
calibration method is used, it is important to check spray rig calibra-

tion:

when starting a project;
when using a different speed;

when PTO or RPM levels change (unless spray output is powered

by other sources such as a battery on smaller spray rigs);
when output or desired volume of water changes;

when equipment is changed (spray rig, tractor, PTO pump, spray
tips, etc.);

when sprayer pressure is adjusted.

Spray-an-acre method

This is an easy and direct method to calibrate spray rigs. The steps below
outline the spray-an-acre calibration method.

1.

Measure and mark the boundary for one acre (such as 300 feet X
145 feet).

Fill up spray rig tank or fill to a recorded mark on the tank or
gauge with water only.
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. Select a gear and engine speed combination that allows a full

spray rig to be driven safely and comfortably across the area to be

sprayed.

. With sprayer operating, adjust pressure to desired setting, [Note:

this is usually 20 to 40 pounds per square inch (psi). Higher
pressure levels tend to vaporize water and may cause drift during
application. Select the larger water droplet size for spray tips and
low to mid-range psi levels to avoid drift problems.]

. Refill if needed with clean water.

. Spray the marked area at the pre-selected gear, speed and pressure.

Avoid overlaps when spraying,

After the marked area is completely covered, shut off sprayer
and measure how many gallons it takes to refill or return to the
recorded mark.

. The number of gallons used to refill is the gallons per acre (GPA)

applied.

1/128-acre method

This procedure is a popular and quick method of calibration by captur-

ing a small amount of water over a specific straight driving distance. The

steps below outline the 1/128 acre

calibration method. Spray tip or Distance to time
nozzle spacing for calibration

1. Referencing the table at (inches) (feet)
right, measure and mark the 18 227
appropriate distance to be 20 204
sprayed. Select the straight 22 185
driving distance that cor- 2% 170
responds to the spray tip or 26 157
nozzle spacing, - 146

2. Fill spray rig with clean =l ke
water, 32 127

34 120

3. Select a gear and engine 36 113
speed combination that 38 107
allows a full spray rig to be P -

driven safely and comfort-
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ably across the straight line distance after adjusting pressure to
desired setting (usually 20 to 40 psi).

4. While maintaining the selected gear and keeping the engine
speed (RPM) constant from step 3 (if using a PTO-driven
pump), record in seconds the time required to drive or pull
the spray rig through the marked distance. Do not record time
from a standing start, but have the spray rig at desired speed
when entering and running through the marked “distance for
calibration,”

5. Repeat step 4 and average the time for two runs.

6. Return to a level stop and park spray rig while letting it run
at the same engine speed (RPM) and pressure as during step
4, Using a measuring cup, measure in ounces the spray output
from a single spray tip or nozzle for the same time it took to
drive the measured distance in step 4.

7. Repeat step 6 several times with different spray tips and average
the volume from individual spray tips or nozzles.

8. The average amount of water, measured in ounces, collected per
spray tip or nozzle equals gallons per acre (GPA).

Adding the herbicide to the tank

After the spray rig has been calibrated, the amount of herbicide to
be added to the clean water already in the tank must be determined.
The tank should be at least half full prior to mixing in any herbicide.
After the appropriate amount of herbicide and surfactant (if needed)
are added, the tank should be filled with clean water to help disperse
the chemical throughout the tank. Herbicides and surfactants should
not be mixed together before pouring into spray tank. The spray tank
should always be half full of water when mixing chemicals. Cloudy
water from ponds, creeks or other water sources should not be used
because the organic materials present may result in an ineffective ap-
plication.

For broadcast applications...

1) Divide the full tank capacity by the gallons per acre (GPA) out-
put to get the number of acres (A) covered by one full tank.

Page 176 of 436

155



2) Multiply the herbicide rate (ounces per acre or pints per acre) by
the acres (A) from one full tank.

3) Pour this amount of herbicide into the tank and fill the rest of the
tank with clean water. Add the appropriate amount of surfactant,

if needed.

Example

A landowner wants to eradicate tall fescue in a field and convert it to
nwsg. The prescription for spraying tall fescue is 2 quarts of a glyphosate
herbicide with 1 quart of MSO per acre. The spray rig will hold 300 gal-
lons. After cleaning the sprayer and filling it up, a safe speed for spraying
the field was determined. A calibration distance of 204 feet was marked
off in the field after determining the spray tips were 20 inches apart. It
took 35 seconds to pull the spray rig through the calibration distance (204
feet). The spray rig was parked and, with the engine still running at the
same speed (RPM), water from one spray tip was collected in a measuring
cup for 35 seconds. Fifteen ounces were collected; thus, the output of the
spray rig was 15 gallons per acre (GPA). The following calculations were
made before pouring herbicide into the tank:

+ 300-gallon tank divided by 15 GPA = 20 acres covered by one
tank;

+ 2 quarts of Roundup™ per acre X 20 acres = 40 quarts in one full
tank;

+ 1 quart of surfactant per 100 gallons of water = 300 gallons X 1
quart per 100 gallons = 3 quarts per full tank.

Useful Conversions:

1 square mile = 640 acres = 2.590 square kilometers

1 acre = 4,840 square yards = 43,560 square feet = 4,047 square meters
1 mile = 5,280 feet = 1.609 kilometers

1 yard = 3 feet = 36 inches = 0.914 meters

1 inch = 2.54 centimeters = 25.4 millimeters

1 gallon = 4 quarts = 8 pints = 128 ounces = 3.785 liters

1 pound = 16 ounces = 256 drams = 7,000 grains = 453.592 grams
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Cleaning sprayers

It is important to thoroughly clean and rinse the entire spray rig, including
spray nozzles and tips, before calibrating the spray rig, Residual herbicide
in sprayers can cause damage to nwsg, as well as other desired vegetation.
Some herbicides, especially the ester formulation of 2,4-D™, Banvel™,
Weedmaster™, sulfonylureas and imidazolinones are very difficult to
wash out of a sprayer. Dedicating spray rigs to specific herbicides is one
way to avoid serious damage to non-target vegetation. Recommendations
for cleaning sprayers are provided on many herbicide labels. Household
ammonia can be used to clean spray rigs as follows:

1) Drain spray rigin an appropriate area or container. Rinse the tank
and flush hoses with clean water.

2) Fill the sprayer with clean water and add household ammonia (1
gallon 3 percent active ammonia product for every 100 gallons of
water or 1.5 ounces of ammonia for every 10 gallons of water for
smaller tanks). Flush hoses, boom and spray tips.

3) Shut off boom and refill the entire tank with water.

4) Turn on spray rig and allow water and ammonia mix to circulate
for at least 15 minutes, then flush hoses, boom and spray tips.

5) Drain tank.

6) Remove spray tips and screens and clean thoroughly.
7) Repeat step 2.

8) Rinse tank, hoses, boom and spray tips thoroughly.

Sprayers should not be cleaned near creeks, wells, sinkholes, drainage
areas, other water bodies or near desirable vegetation. If concentrated
liquid herbicides are accidentally spilled, absorbent kitty litter should
be used quickly to soak up the herbicide. The herbicide-laced litter may
be broadcast in an agricultural seeder spreader on targeted vegetation at
label rates.
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Appendix 4

Herbicides, rates, approximate applications, cost
and manufacturer information

Residual
ir:;r;z);::t(;; Trade name’ Sugga::etze per Application®* | Manufacturer Approx. cost s?l! Purpose for spraying / comments*
activity
Broad-spectrum herbicide
Roundup Ultra- - . .
Max (50.2); Controls existing vegetation when preparing
o $45-140 to plant or restore early-succession habitat;
glyphosate Gly-4 Plus (41); 1-5 quarts postemergence several No . .
per 2.5 gallons kills cool-season weeds in dormant nwsg
Accord (53.8);
and forbs.
several others
Herbicides for native grass establishment
§275 per 25 Controls a variety of forbs and grasses when
imazapic (8.1) and preemergence per = planting/restoring early-succession habitat,
Journey 16-32 ounces BASF gallons Yes . . L
glyphosate (21.9) postemergence including bluestems, indiangrass and
($10-20 per acre) .
sideoats grama.
Controls tall fescue, crabgrass, johnsongrass
and other grasses and forbs when planting/
i f 2 Il tori i ly- i
imazapic (23.6) Plateau PR preemergence BASF $270 per gallon Ves res f)rmg‘/manailgmg early-succession
postemergence ($10-25 per acre) habitat, including bluestems, indiangrass
and sideoats grama; Plateau is available only
through select government agencies.
iy mighesngettior
sulfosulfuron (75) OutRider 0.75-2.0 ounces | P 8 Monsanto ounces Yes P . g‘ ) g arly L
postemergence habitat, including bluestems, indiangrass,
($11-31 per acre) . )
switchgrass and sideoats grama
Grass-selective herbicides
Controls various grasses in firebreaks
planted to soybeans, alfalfa, sunflowers,
. $158 per gallon )
clethodim (26.4) Select 2EC 6-16 ounces postemergence Valent No Brassicas and clovers. Does not harm yellow
($7-20 per acre)
nutsedge. Also may be used to set back
nwsg and allow more forbs to establish.
Controls various grasses in firebreaks
. 135 per gallon lanted to soybeans. Also may be used
quizalofop (10.3) Assure || 5-12 ounces postemergence DuPont 5135 perg No P y y

($8-13 per acre)

to set back nwsg and allow more forbs to
establish.
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Residual

il:;::iz::t(;j Trade name' Suggacr:etze per Application® | Manufacturer Approx. cost S?I! Purpose for spraying / comments*
activity
$173 per 2.5 . .
. . Control firebreak
sethoxydim (13) Poast 1.5L 2-3 pints postemergence BASF gallons No ONETO'S Varlous grasses In firebreaks
planted to alfalfa, clovers and soybeans.
($17-26 acre)
Forb-selective herbicides
$146 per gallon
2-3 pint 7- . . .
. 3 pints (EEpE Controls various forbs in native grass
triclopyr (25); (herbaceous); Dow acre herbaceous; .
PastureGard . postemergence . No hayland and pastures; no grazing
fluroxypyr (8.6) 3-8 pints AgroSciences | $55-146 per acre . . Jo
restrictions on non-lactating dairy animals.
(woody) broadcast woody
control)
$350 per 16
0.1 ounces ounces ($3 per Controls various forbs when managing
metsulfuron Escort (native grass) ostemergence DuPont acre native grass; Ves native grasses, including bluestems,
methyl (60) 1-3 ounces P 8 $22-66 per acre indiangrass, switchgrass and sideoats grama;
(woody) for broadcast controls various woody species.
woody control)
Controls various forbs when establishing/
preplant . . . .
. $230 per 10 managing native grasses, including
metsulfuron . incorporated; . .
Cimarron 0.1-1.0 ounces DuPont ounces ($3-23 per Yes bluestems, indiangrass, switchgrass and
methyl (60) preemergence; . } .
acre) sideoats grama; no haying or grazing
postemergence L
restrictions.
metsulfuron Cimarron Max
methyl (60-Part (5 ounces of Controls various forbs when managing
A); dicamba (10.3- | Cimarronand | (refer tolabel) | postemergence DuPont $285 Yes native grasses, including bluestems,
Part B); 2,4-D 2.5 gallons of indiangrass, switchgrass and sideoats grama.
(29.6-Part B) Weedmaster)
Controls forbs in grassland habitats; apply
aminopyralid . Dow $93 per quart only to established grasses; no restrictions
Mil 4- . Yo . . . L
(40.6) flestone 7 ounces postemergence AgroSciences | ($12-20 per acre) e on haying or grazing following applications
at labeled rates.
2-4 ounces for
heat, oats and . .
wheat, oats an preplant Controls various forbs in fallow/old-field
rye; . $140 per 2.5 . .
. incorporated; . habitats (refer to label for rates) and in
dicamba (48.2) Banvel 8 ounces for Micro Flo gallons Yes
. preemergence; firebreaks planted to corn, wheat, oats,
grain sorghum; ostemergence (+1-7 per acre) rain sorghum or soybeans
8-16 ounces P 8 § § y '
for field corn
2-4 ounces for
, triticale, . .
0ats, triticale Controls various forbs in fallow/old-field
and wheat; $238 per 2.5 . .
. . preemergence habitats (refer to label for rates) and in
dicamba (56.8) Clarity 8 ounces for BASF gallons Yes
) postemergence firebreaks planted to corn, wheat, oats,
grain sorghum; ($2-12 per acre) ain sorehum or sovbeans
8-16 ounces § § y ’
for corn;
dicamba (55.0%) Controls various forbs in native grass
. . $36 per pound . .
and diflufenzopyr Overdrive 4-8 ounces postemergence BASF Yes hay and pasture; no haying or grazing
($9-18 per acre) .
(21.4%) restrictions.
dicamba (12.4) . $34 per gallon Controls various forbs in established native
and 2,4-D (35.7) Weedmaster 1=4pints postemergence BASF ($5-17) Yes grasses and in firebreaks planted to wheat.
§37 per 25 gallons Controls various forbs in native grass
2,4-D (47.2) 2,4-D Amine 0.5-3 pints postemergence several ($1p—6 .e rga ) Yes habitats and in firebreaks planted to wheat,
P oats, corn and grain sorghum.
160
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Residual

::::::Z::t(;j Trade name’ Sugg;::etze per Application®* | Manufacturer Approx. cost acs:i)‘i:ty Purpose for spraying / comments*
0.7-0.9 pints
for soybeans; Controls various forbs in native grass
$37 per gallon .
1-3 quarts preplant Byt habitats. Does not harm many legumes,
2,4-DB (259) Butyrac 200 for alfalfa, incorporated; Agri-Star soybeans; Yes but will kill some, including sicklepod. Also
) birdsfoot preemergence; $9-28 per acr’e for controls various forbs in firebreaks planted
trefoil, alsike, postemergence . to alfalfa, birdsfoot trefoil, alsike, ladino and
ladino and red other plantings) red clovers.
clovers
thifensulfuron- $240 per 20 Con'trols vari9us forbs in fallow/old-field
methyl (50) Harmony Extra | 0.3-0.6 ounces | postemergence DuPont ounces No habitats and in firebreaks planted to wheat
($4-7 per acre) or oats.
Selective herbicides primarily for firebreak plantings
Controls various forb and grass weeds
in firebreaks planted to alfalfa, clovers,
preplant birdsfoot trefoil, lespedezas, cowpeas and
. . incorporated; $538 per gallon soybeans; do not apply preemergence on
imazethapyr (70) Pursuit 36 ounces preemergence; BASF ($13-25 per acre) Yes alfalfa or clovers; Pursuit can also be applied
postemergence to bluestems and switchgrass to control
various problem forbs, annual grasses and
yellow nutsedge.
Pendulum 33 $100 per 2.5 Controls various forb and grass weeds in
£ i preplant gallons ($10-20 firebreaks planted to corn, various legumes
pendimethalin ’ - incorporated; BASE per acre) Yes and sunflowers; do not apply preplant
(37.4) Prowl 33 EC and soil type) preemergence; incorporated before planting corn; apply
Prowl H.O postemergence $59 per 2.5 gallons preplant incorporated only before planting
2 ($6-12 per acre) Southern peas and sunflowers.
Controls various forb and grass weeds in
$46 per 2.5 gallons firebreaks planted to cowpeas, chicory,
Trifluralin 4EG; ($3-6 per acre) Brassicas, wheat, soybeans and sunflowers;
trifluralin (43) 1-2.5 pints . preplant D°Y“ Yes trifluralin can be applied postemergence
Treflan HFP incorporated AgroSciences $83 per 2.5 gallons on alfalfa if 0.5 inch or more of rain occurs
($5-11 per acre) within 3 days; trifluralin does not control
established weeds.
$350 per 20 Fontrols various forbs and yellow nutsedge
halosulfuron- . in firebreaks planted to field corn and grain
methyl (75) Permit 0.6-1.3 ounces | postemergence Gowan ounces Yes ST T S e 7 | s
($11-23 per acre) .
per acre on grain sorghum.
preplant $285 per 2.5 Controls various grasses and forbs in
?8;1:; olachlor MZ;I?‘IJ:“ 1-2 pints incorporated; Syngenta gallons Yes firebreaks planted to corn, cowpeas and
preemergence ($15-29 per acre) soybeans.
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Residual

Primary active Sugg. rate per

ingredient (%) Trade name’ acre? Application®* | Manufacturer Approx. cost s?i! Purpose for spraying / comments*
activity
Controls various forbs and yellow nutsedge
in firebreaks planted to corn, grain
7218 per 2.5 Isor hum covs eas and so befnsl' ma
bentazon (44) Basagran 1-2 pints postemergence BASF gallons No ghum, cowp y s may

cause yellowing or speckling in soybeans
and cowpeas, but this is temporary and
outgrown within 10 days.

($11-22 per acre)

Selective herbicides primarily for woody control, but also for control of various forbs and grasses

Controls a variety of woody competitors
Arsenal AC y 4 P

. 1 label f ies); rel | ;
imazapyr (53.1); Chopper | 6-24 ounces postemergence BASF 3160 per quart Yes (s.ee al:.ie or species); rleases legumes; may
(276) ($30-120 per acre) kill native grasses; controls bermudagrass
’ prior to planting native grasses.
$200 per 2.5 Controls a variety .of wo.ody compentor:s
triclopyr Garlon 3-A; 105 alars ostemergence Dow allons (520-160 No (see label for species); kills forbs (including
Py Triclopyr 4 EC q P 8 AgroSciences § - legumes and blackberry) and releases

grasses.

! Use of brand, trade or company names in this publication is for clarity and information; it does not imply approval of the product or company
to the exclusion of others, which may be of similar composition or equal value. In particular, generic products commonly become available and
may differ in price and percentage of active ingredient. Always be sure to read, understand and follow directions and precautions on herbicide
labels before use. As herbicides, herbicide labels, and their availability and recommendations may change, it is best to consult your local Exten-
sion agent or farm supply distributor for the latest recommendations on herbicide use.

2 Various crops labeled for a particular herbicide often require or tolerate different types of applications (such as pre- or postemergence) and
different application rates. Application rates also may differ depending on soil texture. Always refer to herbicide labels for specific application
rates for a given crop.

? A surfactant should be added to all postemergence herbicide applications unless the herbicide already contains surfactant. Refer to the herbicide
label as to which surfactant to use, mixing instructions and recommended rates.

* Many herbicides have multiple uses. Read the herbicide label before use. The purposes stated in this table are for general information. In ad-
dition, there are rotation crop restrictions for many herbicides, which may preclude you from planting specific crops for a given amount of time
after applying various herbicides. Refer to herbicide label for information concerning crop rotation restrictions. The majority of postemergence
herbicides work best when applied to actively growing plants, often before they reach a certain size/height. Refer to herbicide label to identify
optimum application effectiveness.
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Appendix 5

Using no-till technology
to establish nwsg

There have been many changes in agriculture during the last 50 years.
One of the most significant changes has been the use of no-till planting
methods. When no-till planting is mentioned, most people usually think
of crops such as corn, soybeans and cotton. Though often overlooked,
no-till technology is also well-suited to establish forage crops, including
nwsg, for wildlife or livestock. Soil erosion in conventional row-crop
production has been decreased significantly by using herbicides to kill a
cover crop and planting without tillage. This same benefit is also realized
when no-till planting nwsg,

Why use no-till?

Many fields in Tennessee have been planted to permanent pasture because
they were too steep to conventionally plant corn or soybeans. The potential
for soil erosion was so great that a perennial cover had to be used to pre-
vent excessive soil erosion, which was inevitable on many slopes. The main
advantage to no-till planting is to conserve soil and decrease erosion.

No-till planting has several other advantages. Planting is able to occur
soon after rain using no-till, while the soil must be allowed to dry before
disking when conventional planting is used. After planting, the soil re-
tains moisture longer when using no-till technology because the soil is
not directly exposed to the sun. This is a real consideration when planting
nwsg, especially when planting later in the season (June).
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Characteristics needed in no-till drills

To be successful, no-till drills must place seed at the right depth, at the
right rate and in firm contact with soil. They need to do this across a
wide range of soil-moisture gradients, soil types, slopes and residue cover.
Listed below are some characteristics to consider when choosing or using
a no-till drill.

Weight

A no-till drill needs enough weight to let coulters and seed openers pen-
etrate firm soil, allow press wheels to close the seed furrow and keep drive
wheels or coulters in good contact with the ground. Depending on soil
moisture, depth of planting and the setup of the drill, this may require
300 to 600 pounds per foot of width.

Coulters

Many drills use coulters to cut through residue in front of seed-furrow
openers. In general, narrow coulters less than 1 inch wide disturb less
residue, require less weight and work better across a wider range of con-
ditions than wide-fluted coulters. Either narrow-ripple or smooth-edge
ripple (bubble) coulters work well. Coulters should be as close to seed
furrow openers as possible for better tracking on hills. Generally, coulters
should be run at the depth of seeding or slightly deeper. When planting
nwsg, this is just below the ground surface. Some drills use offset double-
disc openers or angled, single-disc openers instead of coulters. These drills
require less weight to penetrate the soil and have fewer moving parts. Disc
openers wear out quicker on these drills, and the coulter may be useful
in heavy residue.

Seed furrow opener

Double- or single-disc openers give more consistent depth of seeding and
handle heavy residue better than hoe or shovel openers. They are particu-
larly better for shallow planting, such as nwsg, alfalfa and clovers.

Depth control

Seeding depth is usually controlled by the press wheels or by depth gauge
wheels mounted by the seed openers. Some drills rely on coulter depth to
set seeding depth, but this method will not give consistent results.
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Press wheels

Press wheels cover the seed, firm the soil and control seeding depth on
many planters. Generally, either single 2-inch press wheels or two angled,
narrow press wheels in a V-shaped configuration work well on no-till
drills. Single, narrow press wheels (1-inch wide) will not control depth
well in soft soils and should be used only if depth is controlled by gauge
wheels. Press wheels wider than 2 inches will not close the seed furrow
unless they have ribs on either side of the furrow. The angled, V-shaped
press wheels work well on hard ground, but may clog in heavy residue
like corn stubble. Staggering the press wheel/seed opener units helps
reduce clogging,

Seed metering

Most drills have internally fluted metering mechanisms that are easy to
adjust and are suitable for a wide range of seeds (various species). However,
special seed box attachments with an agitator or auger and picker wheels
(or similar device) are necessary for bluestems and indiangrass seed that
have not been de-bearded. Also, many drills have a small seed box for
planting switchgrass, alfalfa or clovers.

Power requirements

Pull-type drills need five to seven horsepower per foot of width.

Tractor hydraulics

Many drills require that the tractor have external hydraulics, so two

hydraulic hoses can be plugged in.

Tracking

Proper tracking, with the seed opener and press wheels following in line
behind the coulter, is often a problem on hilly ground or in turns. Drills
with coulters close to the openers have less problems with tracking, Wider
coulters help by tilling a wider zone, but require more weight.

Maintenance and operation

Of course, it is important to follow the recommended maintenance prac-
tices for no-till drills and to be familiar with the operating procedures
as described in the owner’s manual. Drills should be inspected before
planting and maintained as necessary. Many drills used to plant nwsg are
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borrowed or rented from state wildlife agencies, Quail Unlimited chapters,
or farm supply companies. The age, type and maintenance of these units
vary greatly. It is critical to understand how to adjust the seeding rate,
change the seeding depth, realize how the weight and ballasting system
works, and know the horsepower and hydraulic requirements of the drill.
Drills should be inspected before transport or use for worn, broken or
missing parts. Fittings should be greased and hoses inspected for wear
and to make sure they are not clogged. Before beginning to plant, coulter
settings and seeding depth should be adjusted as necessary, and the drill
must be calibrated. More tips on calibration are described below.

Calibrating the drill

Calibrating a drill is nothing more than determining how much seed is
being released per acre at a given setting, There are several ways to calibrate
a drill, depending upon make and model. Nonetheless, any drill can be
calibrated using the following steps.

1) Set the seed flow rate for the drill according to the calibration
chart guidelines.

2) Mark a 100-foot length to use for catching seed.

3) Detach the seed flow tubes from above the press wheels.

4) Load seed (when using bluestems and indiangrass that have not
been de-bearded, use enough to seed to fill to the top of seed agita-

tors) and pull the drill until seed begins to flow.

5) Tape or tie a bag onto each of the hoses and pull the drill over the
100-foot marked area.

6) Weigh the amount of seed released over the 100-foot area.

7) Seeding rate in pounds per acre can be determined by the follow-
ing formula:

Seeding rate (Ib/acre) = seed released (Ibs) X 43,560 sq ft per acre

100 ft X drill width (feet)

Note: this equals the seeding rate in bulk pounds per acre, not Pure Live

Seed (PLS).
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