Appendix B Potential Habitat Management Strategies FINAL
for the Montezuma National Wildlife Refuge July 2008

Potential Habitat M anagement Strategies

This section identifies potential management toolstrategies that are available to land managers
to achieve desired habitat objectives. These giegavere identified through successful refuge
application, literature review and in consultatigith other land managers

I nvasive Species M anagement

Controlling and managing invasive species is deggsafor maintaining the biological integrity and
diversity of all habitats. ThEulfilling the Promise National Invasive Species Management Strategy
Team developed a national strategy for managenienvasive species for the National Wildlife
Refuge System in 2002. The strategy recommend®Hbing priority order of action for

invasive species management:

1. Prevent invasion of potential invaders.
2. Eradicate new and/or small infestations.
3. Control and/or contain large established infestegtio

Potential management strategies for preventingsiieaspecies, prioritizing control efforts for
established invasive species, and controlling iweaspecies are described in detail below. Pdor t
the initiation of invasive species control effottse refuge manager must understand the biology of
the species to be controlled. A number of resauace available on the internet to assist refuge
managers with invasive species management. Thipastial list of helpful websites.

» National Invasive Species Information Centbttp://invasivespeciesinfo.gov/index.shtml

» National Biological Information Infrastructure Irsisgie Species Information Node:
http://invasivespecies.nbii.gov/

» The Global Invasive Species Initiativattp://tncweeds.ucdavis.edu/control.html

» USGS Invasive Species Prograiuttp://biology.usgs.gov/invasive/

» Invasive Plant Atlas of New England (IPANBttp://nbii-nin.ciesin.columbia.edu/ipane/

*  Weeds Gone Wildhttp://www.nps.gov/plants/alien/index.htm

Refuge managers should conduct appropriate anitapla pest detection, environmental
surveillance, and monitoring before, during, artéraény management activity to determine
whether pest management goals are achieved antievtibé activity caused any significant
unanticipated effects. The lowest risk, most terg@pproach for managing invasive species
should always be utilized (Department of Interi60?2).

Work with Partners

Working with partners is the most effective wayrtanage invasive species on a refuge. Control
efforts on the refuge will have little long-termpiact if the surrounding lands and waters are
infested with invasives. In New York State, Parsh@s for Regional Invasive Species
Management (PRISMs) have formed to reduce the dmed impact of invasive species through
coordinated prevention, detection, and control mess Montezuma NWR should work with the
Finger Lakes PRISM to stay informed regarding in@species issues surrounding the refuge.
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I ncor por ate I nvasive Species Prevention in All Facilities and Construction Projects

Minimize ground disturbance and restore disturlreds Require mulch, sand, gravel, dirt, and
other construction materials to be certified as fsEnoxious weed seeds. Avoid stockpiles of
weed-infested materials.

To prevent the spread of invasives along transpiontaorridors, maintain invasive species-free
zones along trails, around parking lots and baatdhes, and at other related facilities. Inspect
these areas often and control new infestations uifately. Minimize the number and size of roads
on the refuge.

Remove all mud, dirt, and plant parts from all @guént between projects or when equipment is
moved from one location to another.

I ncor por ate I nvasive Species Prevention in | mpoundment Design and M anagement

Minimize infrastructure development in managed amdl units to reduce unnecessary dikes,
waterways, and access roads. These often areesafrinfestation and pathways of spread.

Plant a native cool season grass mix that willbdista quickly to stabilize banks and dikes and to
prevent the establishment of invasive species.si@enone of the following mixes recommended
by the Natural Resources Conservation Service éw Mork State:

1. Canada wildryeElymus canadensis) (5 Ib./acre), riverbank wildryeE( riparius) (3
Ib./acre), and Eastern bottlebrush graEsHystrix) (2 Ib./acre); or

2. Canada wildrye (4 Ib./acre), riverbank wildrye 4écre), Virginia wildrye E. virginicus)
(4 Ib./acre), and rough bentgrdsgrostis scabra) (1 Ib./acre)

For either mix, consider adding annual ryegrasi (m perenne) so bare soil is not exposed to
erosion or to invasive plant seeds and rhizomeis. fildn-native plant will establish quickly and
then drop out of the mix after one or two years.

Time water manipulation activities, such as flogdamd drawdowns, to minimize the germination
and spread of invasive plant seeds and to encotimaggowth of native species. Flooding can also
be used to stunt the growth of some invasive spesalescribed below under water level
management.

Early Detection and Rapid Response

Where prevention is not possible, early detectiwhrapid response is the next best strategy.
Success will depend, in part, on participation byeduge staff, contractors, volunteers, and visit
in efforts to report and respond to invasions. féfege manager must have access to up-to-date
reliable scientific and management information pecses that are likely to invade. The Invasive
Plant Council of New York Stateas developed an Early Detection list for eachhefdight PRISM
regions in the staténttp://www.ipcnys.orgl. This list, along with identification informatidior

each species, should be distributed amongst resftiadieand volunteers and posted in refuge
facilities. The Finger Lakes PRISM addressesnatsive species and will be adding organisms
other than plants to the list. Additionally, & lig experts should be maintained by the refuge
manager to facilitate rapid and accurate specetiiitation for species that are particularly
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difficult to identify. The refuge manager shoulthumunicate with the Finger Lakes PRISM
regarding the status of early detection speci¢isdamegion.

For some species, an active monitoring protocol beagstablished to facilitate early detection.
For example, artificial substrates may be suspeidedter bodies and checked regularly for the
early detection of zebra mussels on the refuge.

When small infestations are spotted, they shoulerbdicated as soon as possible. The site must
then be monitored for several years to ensuredheral was effective.

Prioritizing I nvasive Species Control Efforts

The first step in prioritizing invasive species trohefforts is to determine the abundance and
distribution of invasive species on the refuge anagement unit. However, control efforts should
not be delayed to collect statistically rigorousvey data. Baseline data regarding the location of
many invasives on the refuge already may be availdh observations of staff, volunteers,
contractors, and refuge visitors. These obsematitould be documented and mapped. If a more
formalized mapping procedure is desired the NortireAican Weed Management Association
(http://www.nawma.orjjhas information on mapping procedures.

There are a number of ranking tools to assist faadagers with the daunting task of prioritizing
their invasive plant control efforts. Tikeilfilling the Promise National Invasive Species
Management Strategy Team recommends using thevialjoorder of priority to determine
appropriate actions:

1. Smallest scale of infestation
2. Poses greatest threat to land management ofgigcti
3. Greatest ease of control.

When limited resources prevent the treatment ofeepbpulations, the following order of priority
is recommended:

1. Treat the smallest infestations (satellite popatad).
2. Treat infestations on pathways of spread.
3. Treat the perimeter and advancing front of lardestations.

The following ranking systems are available fopgtizing invasive plant species control:

* Morse, L.E., J.M. Randall, N. Benton, R. Hiebernti&. Lu. 2004. An Invasive
Species Assessment Protocol: Evaluating Non-N&ti&ats for Their Impact on
Biodiversity. Version 1. NatureServe, Arlington rifinia. Website:
http://www.natureserve.org/getData/plantData.jsp

* R. D. Hiebert and J. Stubbendietlandbook for Ranking Exotic Plants for Management
and Control (Natural Resources Report NPS/NRMWRO/NRR-93/08%. Blational Park
Service, Midwest Regional Office, Omaha, Nebragk®3.

* APRS Implementation Team. 2000. Alien plants ragldgstem version 5.1.
Jamestown, ND: Northern Prairie Wildlife Resear@nteér Online. (Version
30SEP2002) Website: http://www.npwrc.usgs.gov/resource/literatr/aprs
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Restore Altered Habitats and Reintroduce Native Plants

Restoration is critically important because theditions responsible for the initial invasion will
expose the site to a resurgence of the invasiveiespeas well as a secondary invasion of one or
more different species. Furthermore, restoratioa disturbed areaefore the initial invasion may
preclude the need for further control efforts. Toal is to conserve and promote natural processes
that will inherently suppress potential pest popiaies (Department of the Interior 2007).

If funding or personnel are not available to restaighly disturbed areas in a timely manner,
consider planting a cover crop for several yeargabilize the site prior to reintroducing native
plants. This will prevent more invasive seeds femtering the environment until the site can be
restored. Native plants can then be establishetirbgt seeding or planting with less competition
from invasives in the seed bank. When practicakll genotypes of native species should be used.

Biological Control

Biological control is the use of animals or diseasganisms that feed upon or parasitize the
invasive species target. Usually, the control agemhported from the invasive species’ home
country, and artificially high numbers of the cattagent are fostered and maintained. There are
also “conservation” or “augmentation” biologicalntml methods where populations of biological
agents already in the environment (usually natve)maintained or enhanced to target an invasive
species. The advantages of this method are thabitls the use of chemicals and can provide
relatively inexpensive and permanent control ogege areas. Appropriate control agents do not
exist for all invasive species. Petitions mussblemitted to, and approved by, the USDA
Technical Advisory Group on weed biological contrefore any proposed biological control agent
can be released in the United States.

M anual and M echanical Control

Mechanical removal of invasive organisms can bectiffe against some herbaceous plants, shrubs
and saplings, and aquatic organisms. This isquéatily effective for plants that are annuals or
have a taproot. Care should be taken to minimidalsburbance to prevent creating conditions
ideal for weed seed germination. Repeated cuttieg a growing period is needed for effective
control of many invasive plant species. Care shbalthken to properly remove and dispose of any
plant parts that can re-sprout. Treatments shaeilthted to prevent seed set and re-sprouting. The
following methods are available: hand-pulling, jmdlwith hand tools (weed wrench, etc.),

mowing, brush-hogging, weed-eating, stabbing (egttbots while leaving in place), girdling
(removing cambium layer), mulching, tilling, smotimg (black plastic or other), and flooding.

The advantages of mechanical treatment are lowfeostjuipment and supplies and minimal
damage to neighboring plants and the environmé.disadvantages are higher costs for labor
and inability to control large areas. For many Biva species, mechanical treatments alone are not
effective, especially for mature plants or welladdished plantd-or some invasive plants,

mechanical treatments alone exacer bate the problem by causing vigor ous suckering.

Mechanical treatments are most effective when coatbivith herbicide treatments (e.g. girdle and
herbicide treatment).
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Water Level Management in Impoundments

Water level management is also used to controkineaand promote desirable plants. Robust
plants such as Phragmites require air pockets@oattoxide) to survive. Flooding the
impoundment through all or part of a growing seagamticularly after mowing or chemical
application, stymies vegetative growth of robugietation. Subsequent drawdown will allow for
germination of moist-soil plants preferred by waded. Timing and speed of drawdown affects
species diversity, density, and seed producticowSlrawdown (4-8 weeks) early in the season
creates greater species diversity, while fast doavid(a few to less than 2 weeks) results in lush
extensive stands of similar vegetation. Late insis&son, however, slow drawdown promotes
greater diversity and density, whereas fast drawdpmemotes undesirable plant composition
(Lane and Jensen 1999). Flooding also promotesstgianennial control by muskrats.

Winter drawdowns are also possible, but shouldvoédad as they have detrimental effects on
species over-wintering in the impoundments sudhastebrates, reptiles, amphibians, and
muskrats. Winter drawdowns have been shown todwiprol undesirable overpopulations of
white water lily and carp, but managers should tvéits benefit with the potential costs before
undertaking a winter drawdown.

Prescribed Fire

Fire can either suppress or encourage any given gieecies, so great care must be taken to
understand the ecosystem and the life histori¢iseohative and invasive plants before using this
tool. This tool is most successful when it is usechimic natural fire regimes. Proper timing of
prescribed burns is essential for controlling thigeasive species. The most effective fires for
invasive plant control occur just prior to flowaerseed set, or at the young sapling/seedling stage.
Invasive plants are well adapted to disturbandenagurviving fire and rapidly spreading through a
disturbed landscape. Studies in northeastern ssicoes habitats have generally shown that fire
alonewill not remove invasive shrubs. Additional herbicide andlgting treatments are necessary
(Patterson 2003).

This tool requires a good deal of pre-planningl(idmg permitting) and requires a trained crew
available on short notice during the burn windowoturning using a propane torch can be a good
method to control small infestations of invasivani. It can be advantageous where it is too wet or
where there is too little fuel to carry a prescdlfiee.

There are several principles that should be coresibl@hen employing prescribed fire to
control woody plants:

1. Plant mortality is strongly tied to death ofdgth points” (i.e. meristems/buds), which are
more sensitive to heat damage when actively grovdngd when tissue moisture is high (Miller
2000). Therefore, applying fire during spring, wharget plants are mobilizing water/nutrients
and breaking dormancy of leaf/flower buds, or dyifall cold-acclimation periods, is more
likely to kill growth points than prescribed fireiding dormant periods.

2. Concentrations of metabolic compounds, i.eassjgalts, lignins, vary seasonally, and have
been shown to relate to seasonal effects on shi@bssequently, timing of treatments may be
more important than the type (cutting versus bughin controlling invasive plants. To
maximally reduce biomass, fires should be appligihd periods of low below-ground
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carbohydrate storage (i.e. immediately after spflighing and growth) and should be
followed with a second growing season treatmerth(si$ mowing, herbicide, or more
prescribed fire) before total non-structural casmrate (TNC) levels are replenished.
Repeated burning (several consecutive years) dthimtpw point of a plant’'s TNC cycle can
amplify the negative effects of the treatment (Rioly and Patterson 2003, 2004).

Deer Control

Invasive plant problems often are exacerbated hitevtailed deer over browsing native species,
and when deer numbers rise above the carrying ttgpbiodiversity declines (NY State
Department of Environmental Conservation 2007)bliednunting should be used to reduce the
deer population wherever necessary and logistiéadlgible. Hunting must be regulated (e.g.,
hunting methods, timing of seasons, hunting predsand harvests monitored to prevent negative
impact to long-term survival of deer populatiof®er control must be conducted in combination
with other invasive plant control measures as destrol alone will not be effective if the invasive
plants are already established.

Deer exclosures should be considered only in dhigtily sensitive areas (e.g., where invasive
plants are out-competing rare plants and the rarggpwill be extirpated without intervention).

This method is labor intensive and costly to em@og should only be used on a very limited basis
until the native community is firmly establisheddahe invasive species are controlled.

Herbicides

There are a wide variety of chemicals that arecttxiplant and animal species. They may work in
different ways and be very target specific, or @ffiewide range of species. Herbicides may be
“pre-emergent,” that is, applied prior to germionatio prevent germination or kill the seedling, or
“post-emergent” and may have various modes of a¢daxin mimic, amino acid inhibitor, mitosis
inhibitor, photosynthesis inhibitor, lipid biosyrtsis inhibitor). Products may come in granular,
pelleted, dust or liquid forms. Liquid herbicides @ommonly diluted to an appropriate formula
and mixed with other chemicals that facilitate miiapplication, or efficacy. Common application
methods include foliar spray, basal bark, hacksandrt, injection, and cut stump. The timing of
applications is critical to achieve good contral tlae growth stage at which an organism will be
most effectively controlled varies with differemqtesies.

The advantages are that the right chemicals, appberectly, can produce desired results over a
large area for a reasonable cost. The disadvansagdbat the chemicals may affect non-target
species at the site (including the applicator) anddéntaminate surface or groundwater. Proper
planning includes using the most target-specifiast hazardous (humans and the environment),
and most effective chemical for the job. Additidpabne should research minimum effective
dosage, as the chemical labels often give higlaar tlecessary concentrations. Herbicides often are
most effective when used in combination with medatelrmethods described above.

Attention to protective gear, licensing requirensesmid other regulations is essential. In the U.S.
Fish and Wildlife Service, all pesticide and otbhkemical applications (including adjuvants
designed to enhance effectiveness) are covereéyc8 and departmental regulations, and a
Pesticide Use Proposal (PUP) is required for altipiele applications.
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Control of Over-abundant or non-native Waterfowl Populations

Controlling invasive or over-abundant waterfowlclsias mute swans, snow geese, and resident
population Canada geese is a strategy used tacpretéve water birds and fisheries, and prevent
the destruction of wetland habitats on refugesnt@bmethods include: harassment, egg shaking,
sterilization, and removal.

The Atlantic Flyway Council’s (2003) Atlantic Flyway Mute Svan Management Plan 2003-2013
(http://www.dnr.state.md.us/wildlife/afcmuteplamt}” outlines the coordination of state (lead)
and federal wildlife agencies “to reduce mute swapulations in the Atlantic Flyway to levels that
will minimize negative ecological impacts to wethimabitats and native migratory waterfowl and
to prevent further range expansion into unoccupieds.” Target populations of mute swans vary
by state and range from 0 to 500 free-flying birds.

In the fall of 2006, th&JS Fish and Wildlife Serviceompleted an Environmental Impact Statement
that included a multi-faceted approach for managisident Canada geese
(http://migratorybirds.fws.gov/issues/cangeese/tid). At the recommendation of thd¢lantic
Flyway Council the Service approved the use of special reguati@ginning in 2007 to help curb
the growth of these geese in the eastern US. dedlin this approach was the expansion of
hunting methods during September seasons. Thga@fianager should consider implementing
hunting seasons targeting this population.

Protecting Nesting Birds

The seasonal closure of nesting and foraging anegsbe necessary to protect sensitive nesting
bird species and habitats on the refuge. Postinglfsturbance” or “area closed” signs near bird
nesting areas, nesting islands, or individual leesttions, is one way to help prevent disturbance
caused by humans and boats. Signs are placed aptitopriate areas as soon as possible in the
spring and are maintained throughout the nestiagae |If disturbance is noted by refuge staff,
additional areas may be posted as well.

Artificial Nesting Platformsfor Osprey

Artificial nesting platforms have played a vitaledn the comeback of osprey populations.
Different types of nesting platforms have beentetkahe tripod or quadropod platform is

designed to be placed directly in the water, wthikesingle-poled structure is designed for use on
land (ttp://www.cumauriceriver.org/pages/npmats. htmlp://www.ospreys.com/Platform.htm
http://www.lrconline.com/Extension_Notes Englistf/pdpry.pdj. To be effective, osprey

nesting platforms should mimic ideal natural nestionditions as much as possible. Platforms
should be 20-40 feet in height (exceeding the hafhearby trees), near or in water, and placed to
have an unobstructed view of the surrounding sky.

Land (raccoons, skunks) and airborne (eagles, qgués)ators can pose a threat to both adult
ospreys and chicks. A platform needs to be anwateglistance off of the ground and have a clear
view of the surrounding sky, in order to help pobtesprey nests from predators. In addition,
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bands of sheet metal, acting as predator guards|dsbe placed around platform poles to minimize
the approach of predators from nearby trees aricéoground.

Since osprey populations have increased dramaticedlr the last two decades, no new artificial
nesting platforms have been erected on the ref@iger platforms that are starting to show signs
of wear are being torn down instead of being reghar replaced. Today, most ospreys are using
trees or snags, instead of artificial structuresngesting on the refuge. Any time a new ospresg ne
is located on the refuge, a predator-guard is placeund the tree or snag in which the nest occurs.

I mpoundment M anagement

Water Level Manipulation

Water level management (drawdown and flooding)staegy used to mimic the dynamic water
regime of some natural wetlands, and is typicathetl to benefit shorebirds, wading birds, and/or
waterfowl. During a draw down, mudflats and shallvaters areas are created to provide foraging
habitat for shorebirds, while at the same time eaitrating food for wading birds. Some waterfowl
(e.g., teal) will also take advantage of the cotregé@d and more accessible food resources.
Eventually, the soils in these mudflat areas bégioxidize and warm up. This in turn causes
moist-soil vegetation to germinate. If the waterédmoved early in the growing season, moist-soil
vegetation will out compete most perennial emergegetation, which requires warmer soil
temperatures for germination. When water is rerddater in the growing season, perennial
emergent vegetation usually dominates. This Bnofin undesirable outcome of a drawdown and is
usually avoided. As moist-soil annual vegetatiomwng, shallow (not to exceed 1/3 plant height)
flooding can be used to irrigate growing vegetatmeate shallow water foraging habitat for
waterfowl or discourage growth of perennial or isiva plants. Water levels are usually returned to
the desired management level prior to fall migmtior the following spring migration if water is

not available in the fall. Generally, slow (oversral weeks) drawdowns will provide a greater
diversity of moist-soil plants than faster (oveew days) drawdowns (Frederickson and Taylor
1982).

Alternatively, drawdowns may occur in fall to prdeiforaging habitat for fall migrating shorebirds
and some waterfowl. Winter drawdowns are alsoiptesout should be avoided as they have
detrimental effects on species over-wintering mithpoundments such as invertebrates, reptiles
and amphibians and muskrats. Winter drawdowns haga shown to help control undesirable
overpopulations of white water lily, but managereidd weigh this benefit with the potential costs
before undertaking a winter drawdown.

Water may also be held in an impoundment over theigg season, or several growing seasons, to
provide breeding habitat for waterfowl and marglddi This is usually done in areas where a
healthy perennial emergent component exists invéittand. Over time, water stress and/or
muskrat activity will often reduce the amount ofeggent vegetation until it is no longer a
significant component of the impoundment. At {hisnt the impoundment has little value to
breeding waterfowl and marsh birds and another dioswm should be considered.
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Vegetation M anagement

Plants that occur in an impoundment can be eitesirable or undesirable based on their value to
wildlife. Generally, plants that provide cover, ege or nutritional value for objective wildlife ar
desirable. Plants that quickly develop monocultares impede foraging by wildlife are
undesirable. Whether a plant is desirable or reat dépends on why the impoundment is being
managed. For example, cattail is undesirable toesiimls and waterfowl because it forms dense
monotypic stands, and reduces foraging habitat fletscand moist-soil vegetation) of shorebirds
and waterfowl. In contrast, it provides cover angealing habitat for marsh birds, and therefore is
desirable if managing for those species. The ahgdlef impoundment management is balancing
the needs of various wildlife guilds. In additianthe water level manipulation techniques listed in
the previous paragraphs, below are available giegdor promoting desirable vegetation and
controlling undesirable or invasive plants.

Muskrat Population M anagement

Muskrats are efficient at reducing the cover ofusitperennial vegetation. The impoundment
should be held high for at least one year, and natiskapping in the impoundment interior should
be prohibited when the cover of robust perennigktation needs to be decreased. However, if
perennial vegetative cover is lower than desiragskrat control should be conducted. Muskrat
trapping also should be employed when muskrat nusrdre high enough to damage impoundment
dikes or water control structures. Trapping of knats takes place during the fall and winter,
during state-established trapping seasons. Muslamping follows state regulations and refuge-
specific regulations and is issued through a spas@permit. See the refuge trapping plan for
more information.

Mowing

Mowing can be used to reduce plant height and teepleergy reserves of invasive and robust
plants. Repeated mowing within a growing seasafté&n necessary to successfully control
invasive plants. This can be logistically difficuita habitat that is managed for various resources
of concern. However, mowing can be effective whemlgined with other strategies, such as
chemical treatment, spring flooding, and diskingmifig of mowing should be scheduled to occur
when the undesirable plants are at maximum abawengrenergy reserve and have little potential
for seed dispersal. This is usually the point betwiowering and seed setting. Mowing may also
increase plant diversity by creating space (liftitother species to germinate.

Disking/Tilling

Disking (turning over of top soil) is often useddombination with mowing to set back succession
and promote seed germination and increased invateepopulations. Disking breaks up dense root
matter, killing perennial plants and encouragingateposition, which increases invertebrate
populations. This reduction in perennial vegetatiooombination with freshly exposed soil
encourages germination of annual seed producingl@illing (turning over a deeper layer of

soil) can also be used to set back successionaritbtrobust vegetation but this technique is
generally more costly than disking or mowing.

Some research indicates that soil disturbancekidi®r tilling) can promote invasive plants by

cutting rhizomes into numerous segments that magterlly grow into adult plants (Frederickson
and Taylor 1982). To avoid promoting expansiomefBsive species such Beragmites, disking

Page 9 of 22



Appendix B Potential Habitat Management Strategies FINAL
for the Montezuma National Wildlife Refuge July 2008

should only be implemented where there are existangse stands of invasives, or where invasive
species monitoring and control can ensure thaethpscies do not expand their area of coverage
(Lane and Jenson 1999).

Disking can also be used to provide habitat forabiods. As described above under water level
manipulation, slow spring drawdowns not only proenthite growth of moist-soil vegetation but
also create mudflats and shallow water areas fimgmigrating shorebirds. Disking during
summer will break up organic root matter, which@mages decomposition, and therefore
increases invertebrate populations. After diskthg,impoundment can be flooded slightly
(approximately 3 inches) to provide mudflats anallsiv water for fall-migrating shorebirds.

Herbicide

The most commonly used herbicide for controllingaisive and robust vegetation in impoundments
is glyphosate. Methods of application include gpe&tment using backpack or ATV mounted
sprayer, or aerial application. Spot-treatmentgentargeted (avoiding neighboring plants), but
can be very labor intensive when treating largasr@erial application is less labor-intensive, but
is not as target-specific, and requires extendiaening to execute. Herbicides are applied during
flowering and prior to seed set to maximize effeatiess.

Prescribed Burning

Prescribed burning in impoundments has been useahtool undesirable vegetation and may
promote growth of desirable plants (BaldassarreBuoidn 1994). Burning can kill perennial plants
and reduce excessive litter accumulation, allowitaist soil vegetation to germinate. However,
successful control of species such as cattail reguoot burns, which rarely occur since rhizomes
are usually covered by a layer of soil, mud and/ater. Prescribed fire will often remove
accumulated leaf litter and dead standing matagiging seeds of other species an opportunity to
germinate. Removing litter may also increase sheahination of undesirable plants by increasing
light availability to the ground.

Currently, the USFWS and USGS are collaborating study to compare the effects of growing
and dormant season burns on cattail stands onadegérges in Regions 3 and 5. The results of
this study should help to guide future wetland ngenaent through the use of fire and subsequent
flooding regimes. It is generally believed thai\ging season burns are more effective at
controlling cattail than are dormant season buifrisere remains some question as to the efficacy
and safety of burning cattail in the summer and $iildy should help to address this question.

Seeding/Planting

Most impoundments contain abundant stock of maigtgant seeds native to a locality, therefore
making seeding and planting unnecessary (Fredemckad Taylor 1982). These seeds may remain
viable in the soil for many years, and germinatéaursuitable environmental conditions (Lane and
Jensen 1999). In extreme circumstances, past haotiities (such as extensive herbicide use,
prolonged flooding, and promoting monotypic plaistsmany years) may have altered site
conditions such that the soil seed bank is inadequanonexistent (Weller 1990). In these
situations, the seed bank may need to be augmtmtaeyh planting of seeds, rhizomes, or
seedlings to ensure growth of desirable plantsy @ative species should be used for seeding and
planting. Whenever possible, seeds and other platgrial should be obtained from a local
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reference site, either through direct seed haoresansplant, or from a nursery that procuredrthei
stock locally.

Beaver Control

Because beavers are part of the natural landsaadesan be beneficial in terms of creating
wetland habitats, harvest of nuisance beaversonijl be conducted when negative impacts are
determined to be excessive. Beavers interfereiwifoundment management by damaging or
clogging water control structures and altering wdeels on surrounding lands so impoundments
either cannot be filled or cannot be drained. Véven possible, water control structures and
drainage pipes should be fitted with guards to @nébeavers from clogging the pipes or damaging
the structures. Trapping is the most effectivehmetof removing problem beavers and may be
conducted either during fur season or by nuisaragpers during other times of the year.

Wetland Restoration through Impoundment Creation

Many natural wetland types are relatively stablé are driven by natural processes such as soil
type, surface water runoff, and ground water amdipitation collecting in depressions or slopes.
Seasonal changes in hydrology create a fluctuatatgr table, resulting in wetland vegetation
development. When these systems are functioningally, are devoid of invasive plants, and are
not heavily impacted by human development, thegataequire active management. However, in
altered systems where the hydrology has been raddifind cannot be restored due to surrounding
land uses, active management is essential. Itheayecessary to create impoundments to mimic
natural wetland hydroperiods or to provide the Ipestible wildlife habitat for objective wetland
species. This management action should only bdumied when there is no other practical way to
restore the natural hydrology of a system.

The Montezuma Refuge is located in what was hésitbyi called the Montezuma Swamp. This vast
area extended northward from Cayuga Lake almdsike Ontario. In the 19th century, most of this
swamp was drained for commerce and transportagidhebdevelopment of the Erie Canal, the New
York State Barge Canal, and the dam at the notloE@ayuga Lake, all of which lowered the water
table up to ten feet. The dam and canals arénsfilace, and the water levels are managed biYhe
State Canal Corporation. These artificial manijohs of the water table make it necessary for the
refuge to create impoundments to restore the Rist@tlands.

When creating an impoundment, the first step istentory the existing hydrogeologic,

hydrologic, soil, and biological characteristicdd&termine that the target condition can be
established. The cost of maintaining the new inmgouent over a long period of time also must be
considered prior to construction. Constructionustide planned for the dry season when moving
earth is the least problematic and excess wateerrgiion control is minimal (Lowry 1990).

Impoundment depths will vary depending on the tasgecies. Most geese and dabbling ducks
prefer an average water depth no greater thamnvlt8reas most shorebirds prefer mudflats or 4” or
less of water. Impoundment dikes should be forbnethaterial excavated from the interior of the
new impoundment. The borrow area should not becedj to the dike to minimize damage caused
by burrowing animals (e.g., muskrats). Vegetathaterial that might lead to leaking and loss of
water at a later date should be cleared. A minim&iB0% of the dike side slope area should be at
a grade of 6:1 (6 horizontal to 1 vertical) ortdat The remaining side slope area should have a
grade of 3:1 or flatter. After drying and settlitige dike should be graded to uniformity along its
entire length. The surface of the dike should taeled to leave a slight rise in the middle to allow
rainfall to run off without damage to the surfadster settling and grading, the dike top and sides
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should be seeded to grasses for erosion contrd AJISRCS 1999, Williams 1995).
Recommended seed mixes are listed above underplocie Invasive Species Prevention in
Impoundment Design and Management” in the InvaSpecies Management Section.

Various types of water control structures are add. It is important to have a structure designed
to accommodate the physical features of the aredrenobjectives of the management plan
(Williams 1995).

I mpoundment | mprovement through Depression Creation

As stated above, impoundments are created wheoddogical system has been altered and the
hydrology has been modified and cannot be restoyaither means due to surrounding land uses.
Impoundments are managed to mimic natural hydrogerdr to provide the best possible habitat
for high-priority wildlife species. Impoundmentsat do not provide high quality habitat, should be
modified to achieve the refuge’s highest priorigpbhat goals and objectives.

If part of an impoundment is elevated above theosumding area and cannot be flooded, a “dry
marsh” may form. At Montezuma, this often resiuits cattail Typha sp.) monoculture. These
areas tend to lack biological diversity relativehie remainder of the impoundment. Due to the
degree of habitat degradation and the lack of éldise, it is beneficial to create depressions to
restore these areas to high-quality wetland habib&pressions will create a mix of emergent
marsh and open water habitat that will improvedmatal diversity and productivity.

Depressions should be created by physically rengoviaterial. Other methods that leave the
material onsite create temporary openings thainfils the displaced muck slumps back in and
cattails re-invade. Material should be removedr&ate open water areas and channels in an
irregular pattern. The irregular pattern visualtiracts wildlife and creates more edge/intersparsi
between open water and emergent vegetation. Wieidid bottom of all excavations should be 6
to 36 inches lower than the managed water leviefest of the impoundment. A meandering
channel should connect the newly created deprestiae rest of the impoundment, thus
permitting water flow and water level managementhgysame structures used to control water
levels in the surrounding impoundment. A minimuh®0% of the side slopes of the depressions
should be at a grade of 6:1 (6 horizontal to lieahtor flatter. Slopes as flat as 10:1 are pedie

if possible. The remaining side slope area shbale a grade of 3:1 or flatter. The connecting
ditches should have side slopes of 2:1 or flatEetcavated muck should be spread over a nearby
upland area on the Refuge (Sheila Hess, persomahaaication, October 2005, USDA-NRCS
2005).

Construction should be planned for the winter wttenground is frozen or the summer following a

spring drawdown when earth moving equipment ist ey to sink in the muck. It may continue
through the year as long as logistically possible.
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Greentree Reservoir M anagement

Greentree reservoirs (GTRs) are impounded tradtetddmland hardwood forests usually created
to provide habitat for migrating and wintering wéoevl. Typically, GTRs are flooded earlier,
longer, and at depths greater than would normaiyounder natural flooding from fall or winter
rainfall. These modifications in hydrology caudaicges in the diverse flora and fauna that are
adapted to normal seasonal and long-term fluctgatater regimes, and a number of problems are
associated with GTR management. Generally afteye¢ars, waterfowl use, acorn production, and
plant diversity decline. Regeneration of mast pag over-story species is inhibited by typical
GTR management. New green-tree reservoirs shaldencreated on refuges, and if possible,
existing GTRs should be managed by the naturaldiggdy of the area rather than by artificially
raising water levels.

If the refuge manager chooses to hold water in G{$be must monitor water levels closely to
prevent undesirable changes in species compositidmetardation of tree growth and vigor. Fall
flooding should not commence until trees are dotm&mawdowns must be initiated early enough
to ensure complete water removal by the time toeesk dormancy. Thorough drainage is
essential as only a few inches of water duringgtieving season can cause permanent tree
damage. Even dormant season flooding should rmor@nnually as this regime may cause
decreased tree growth, regeneration, and plantsity¢Baldassarre and Bolen 1994, Frederickson
and Batema, Mitchell and Newling 1986).

Similar to other types of forest stands, timber agggment may be necessary to improve habitat
guality. See “Forest Management” below.

Forest M anagement

Silvicultural Prescriptions

Active management generally is not necessary totaiai forest communities in BCR 13.

However, if a forested tract is degraded and naitimg habitat objectives, then a silvicultural
prescription may be needed. A silvicultural prggarn is a detailed set of written instructions fo
the treatment of a forested property and shoulddyeloped prior to the treatment of forested tracts
other than invasive species treatments (http://venef.info/courses/mtf2/mtf2-2-1.pdf). A forester
should be consulted to develop a prescription bagdtie site conditions and habitat objectives
identified in the Habitat Management Plan.

Forest Establishment/Refor estation

Patch size and distribution on the landscape gpeiitant considerations in planning and managing
habitats. Forest restoration should only occupantels within large forested blocks (at least 500
acres, if possible) to reduce fragmentation ofléinelscape and because many forest-dependent
species are area sensitive. Forest restoratiorisaéppropriate along rivers as riparian forest
corridors are often more diverse than adjacentngpéaeas despite occupying a small area. These
areas should be chosen based on their juxtapositieation to currently existing forested tracts.
Riparian corridors that connect existing forestadts should be prioritized for reforestation.
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In former agricultural fields, forests may be e8tdied by allowing the area to succeed naturally,
by seeding herbaceous, shrub, and tree specigdafityng shrub and tree seedlings or saplings, or
by a combination of these methods. Shade-toléramitaceous species may need to be seeded or
planted after a canopy is established as they magurvive full sun conditions. The plants in the
surrounding landscape should be surveyed to deterthé seed stock. If desirable species are in
the surrounding landscape and the invasive sphkxadss low, then natural succession should be
allowed to proceed. Invasive or other undesirapkxies can be selected out with herbicides. It
may be desirable to plant only those species tieatat already present in the surrounding
landscape.

If the area is surrounded by invasives, then aligwiatural succession without seeding or planting
natives likely will not be successful. Plantingde of native species is less expensive than ptanti
seedlings or saplings, but it will take longer floese to become established. A combination of
seeding and planting may be the best strategydodf the site with natives to out-compete
surrounding invasives. The seedlings and sapiviyproduce seed and provide shade more
quickly, and the planted seeds will provide contjatifor invasive seeds already present in the
soil. The site must be monitored, and invasiveigsemust be controlled before they become well-
established. The invasives in the surroundingdeape also should be controlled as resources
permit.

Whenever nursery shrubs and trees are plantedstimeyd be protected from deer and other
herbivores. Selection of species and ecotypegiigical step in seeding and restoration. Using
local seed and plant materials is important inoragion as plants have wide genetic diversity
across geographic space.

Shrubland M anagement

Nearly all upland shrublands in BCR 13 need todroglically disturbed to maintain their
shrubland character. Shrublands left undisturbiddeventually succeed to young forests and will
no longer provide habitat for shrubland dependelulife. The number of years between
disturbances depends on how quickly a particulartdand matures and also at what stage the
shrubland is being managed. As an example, ayamg shrubland that is dominated by
herbaceous vegetation with only a few scatteregbshmay provide excellent habitat for singing
woodcock and nesting field sparrows, but poor lelfitr golden-winged and chestnut-sided
warblers. If your goal is to manage for singingogoock, then you would likely disturb the area
more regularly than if you were managing for goldeénged warblers. Managing several different
shrubland units will allow a refuge to disturb sv/fenits every year or every few years and still
provide all shrubland stages from very young to/veature.

The seasonal timing of disturbance can alter tlgetegive character of the shrubland. Resprouting
of both trees and shrubs will be greater if cigratthe growing season (Sepik et al. 1981). Cutting
encroaching trees during the growing season widrofesult in better control of trees the following
year whereas cutting during the dormant seasoroftéh stimulate more robust tree resprouting
the following year. If managing during the growisgason, care should be taken to time the
disturbance after most bird species have fledged.

Listed below are several techniques availableHemhanagement of shrubland vegetation.
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M echanized Equipment

Several pieces of equipment are available for mseiiting shrubs and small trees (see bullets
below). All of these tools can be used with varyilegrees of effectiveness, depending on what is
being cut. Special consideration needs to be divgnound disturbance when using heavy
equipment. Soils may be compacted and rutted wdvcitd cause a change in the vegetation
component of the area. Disturbed soils are alse tilely to promote germination of invasive
species, an undesirable outcome of any shrublamégeanent program.

Examples of shrub and tree cutting equipment:

o0 Drum mowers for removal of small trees

0 Hydro-Axe — this piece of equipment consists obditulated tractor with a mower
mounted on the front. It is generally able totcees up to approximately 6-8" dbh.
Woody material is reduced to fine chips, oftenffitteen those resulting from a roller
mower.

o0 Roller Chopper Mower — used to knock down and aghrubs and trees. This
technique causes significant disturbance to tHeagdi should probably be reserved for
situations where the area is going to be seededtafatment.

o0 Mowing and brush hogging — mowing is an appropriggatment for grass, forbs and small
shrubs and saplings. Vegetation > 4 inches oféeis a higher powered machine.

o Girdling — Girdling can be appropriate to kill slagrees to create snags and open up the
canopy. It can also cause stump sprouting.

o Chainsaw — Saw work can be appropriate to remagesirees or groups of trees to open
up the canopy. Stump sprouting may occur.

Chemical Treatment

Chemical treatment in shrublands usually invollesgelective spraying of individual or small
groups of trees or undesirable shrubs (e.qg., ingagecies or post mature plants) to maintain the
shrub component of the vegetation and prevent freesshading out the shrubs. This technique
can be very labor intensive over a large areeeifeths a significant tree component to the
shrubland. If trees are sprayed on a regular fegis every few years) then it can be a relativel
easy process, assuming the shrubland acreagelis ©war time, shrub density is likely to
increase which in turn decreases encroachmenees.trin the best of situations, this scenario will
result in a climax shrub community (Niering and @at 1974). This technique could be very
useful when managing for mature shrublands, sugh@&ding foraging areas for migrating and
wintering songbirds.

Prescribed Fire

Prescribed fire is very difficult to use effectiyéh BCR 13 as a shrubland maintenance tool in
itself. This region is generally too moist and #fieubs too sparse to produce a good burn.
However, prescribed fire can be used in conjunactith another management technique, such as
after mowing, to help return nutrients to the saitl stimulate regrowth of treated shrubs.

I nvasive Species Control

Any disturbance to a shrubland has the potentisfitoulate the germination or continued growth
of invasive species. Care should be taken to eethis potential by disturbing the soil as litte a
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possible. Additionally, within one or two yearsesfdisturbing a shrubland the area should be
surveyed for the presence of invasive species drealarpossible these plants should be treated with
one or more of the strategies described in thesimeaspecies control section earlier in this
document.

Shrubland Establishment

Patch size and distribution on the landscape gpetitant considerations in planning and managing
habitats. Small patches of habitat (<25 acregpbitat patches with a lot of edge (e.g., powerline
rights-of-way) may be suitable for shrubland esshiphent as shrubland-dependent species tend to
be less area-sensitive than grassland and foresiesp

In former agricultural fields, shrublands may b&abkshed by allowing the area to succeed
naturally, by seeding herbaceous and shrub spdwigganting shrub seedlings or saplings, or by a
combination of these methods. The plants in thesading landscape should be surveyed to
determine the seed stock. If desirable shrubmare surrounding landscape, the invasive species
load is low, and there is not an immediate needfioubland habitat, then natural succession
should be allowed to proceed. Invasive or othelegitable species can be selected out with
herbicides. It may be desirable to plant only éhggecies that are not already present in the
surrounding landscape.

If the area is surrounded by invasives, then aligwiatural succession without seeding or planting
natives likely will not be successful. Plantingds of native species is less expensive than ptanti
seedlings or saplings, but it will take longer floese to become established. A combination of
seeding and planting may be the best strategydodf the site with natives to out-compete
surrounding invasives. The seedlings and sapiviyproduce seed and provide shade more
quickly, and the planted seeds will provide contjatifor invasive seeds already present in the
soil. The site must be monitored, and invasiveigsemust be controlled before they become well-
established. The invasives in the surroundingdeape also should be controlled as resources
permit.

Whenever nursery shrubs are planted, they shoutddiected from deer and other herbivores.
Selection of species and ecotypes is a criticglistseeding and restoration. Using local seed and
plant materials is important in restoration as fddrave wide genetic diversity across geographic
space.

Grassland M anagement

Currently, some BCR13 refuges support healthy mris of grassland nesting birds, such as
Savannah sparrow, bobolink, eastern meadowlarkeseden, Henslow's sparrow, grasshopper
sparrow, vesper sparrow, northern harrier, shagebawl and upland sandpiper. Additionally
several duck species including mallard, black dgekiwall, northern shoveler, blue-winged teal,
green-winged teal, American wigeon and northertaflinse BCR13 refuge grasslands for nesting.
During migration and winter refuge grasslands sexveesting and feeding areas for several bird
species.

BCR 13 refuge grasslands consist of both cool seasd warm season grasses. Cool season
grasses start growing in spring as soon as the smeltg and the days start to warm up. They grow
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best in spring and fall and tend to stop growingrduthe hot dry days of summer. They are
usually relatively short and do not grow as derssmany warm season grasses. Conversely, warm
season grasses do not start growing until lateggmd grow best during the hot dry summer
months. They generally grow taller and denser titanh season grasses.

Currently, most cool season grasses on BCR 13esfare exotic species brought over from

Europe as forage for livestock. Most warm seagsasggs are native to the U.S. prairies and some
varieties are native to the Northeast as well. tEExapol season and native warm season grasses are
readily availably from seed companies across thiatrp. Some seed companies are beginning to
propagate native cool season grasses making theeawailable for planting, but still at a

relatively high price.

Many species of grassland birds require relatilaaige blocks of habitat for nesting areas. Some
species, such as upland sandpiper and Henslow'sogpare not likely to be found in grassland
patches of less than 75 acres. Other species gi@atchequirements are smaller, but grasslands of
less than 25 acres generally do not meet the mgeints for most grassland nesting birds and may
be better suited to a different habitat type (eslrubland) (Mitchell et al. 2000).

Refuges should consider providing a variety ofad#ht grassland stages within close proximity to
one another. Short sparse grasslands with littée iccumulation benefit a different group of
grassland birds than do tall rank grasslands witinge litter layer. Managing adjacent grassland
units in different stages will help to provide niplié grassland types in the same general areas Thi
effect can also be achieved by managing smalleiossoof larger contiguous grassland fields in
different stages.

Historically, most of the Northeast was foresteaept for a period following European settlement
when much of the region was cleared for agriculaure subsequently grasslands and open fields
became abundant. In pre-settlement times, permadaegeg openings were uncommon, except for
selected coastal areas. Scattered openings ocalorggllarge river floodplains, around beaver
flowages, in coastal heathlands and in other arkgegular disturbance. Large grasslands are now
in decline and the region is becoming more forefRemthbart and Capel 2006).

Populations of grassland birds are declining assgigad habitats and other agricultural conditions
diminish. Norment (2002) notes that despite thatiedly recent (last 200 years) rise and fall of
grassland habitats and associated birds in NewaBdgthe region may still be important for these
species given their continental decline and halot in the core of their ranges in the Midwest.

As grasslands succeed into shrublands and thestlfmmds the amount of available habitat for
grassland nesting species declines. Without pertoeatment most refuge grasslands quickly
revert to brush and forests. Listed below are s¢wveanagement techniques designed to maintain
grasslands on BCR13 refuges.

Mowing/Haying

Mowing and haying (collectively, cutting) are verffective at controlling broad leaf forbs and
woody species, provided it occurs during the grogwdaason of these plants. Cutting should be
delayed until after the nesting season of moststaad birds (usually mid-July) but should be done
as soon as possible after this date to allow fotimam stress on invading forbs and shrubs.
Depending on the amount of forb and shrub invasiome grassland fields may require repeated
cutting during any one season. Cutting should beddten enough to keep the grassland in the
intended state. This may require annual hayinydeide habitat for species that prefer short
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sparse grasslands such as grasshopper sparrowwangrevery third year (or more) for species

that prefer tall rank grasslands such as Henslepésrow. Mowing tends to accumulate thatch
whereas haying removes this thatch and keeps #sslgnd in a more open condition.

Occasionally it is possible to selectively mow drsattions of forb and tree encroachment within
larger grassland fields, thus saving the refugewees and reducing disturbance to the grassland as
a whole.

Cooperative haying can be used in lieu of refugé stowing the grasslands, thus saving the
refuge significant resources while still accompglighmission related goals. The hay crop has value
to the farmer as forage for his livestock or aashacrop. Haying is generally restricted to fields
already dominated by grass species, as forbs anddsshre unsuitable as a hay crop. Refuge staff
should work closely with the farmer to ensure hgygconducted to refuge specifications (e.qg.,
after grassland bird nesting season) and alsoaml@gainst introduction of invasive plant species.

Prescribed Fire

If used properly, fire can be a useful tool for ntaining grasslands in BCR13. Generally,
prescribed fire is suitable for controlling woodyesies and to a lesser extent broad leaf forbs in
warm season grasslands. Cool season grasslandiffiatdt to maintain with prescribed fire. To
achieve effective control of woody species, firestrioe applied late enough in the growing season
to allow these species to leaf out, but early ehdogensure that sprouting warm season grasses are
not damaged. Due to the early season growth hafbitsol season grasses, they are often too green
to allow a fire during the time when woody plangvé leafed out.

Most prescribed fires will result in only a topikig of woody plants. Therefore, resprouting is
likely to occur later in the season. This topikil is usually sufficient to maintain the woody
species as only a small portion of the vegetatbramunity provided fire is applied on a regular
schedule (e.g., once every four years). Broadftebt are often less susceptible to damage from
fire and may not be controlled at all. It may leeessary to use other management techniques
(mowing, herbicide) to effectively control broadtdorbs within a grassland unit.

Fire removes thatch from a grassland unit. Thssltés often desirable, but can also be detrimenta
to species that perfer a thatch component formg$é.g., Henslow's sparrow) (Zimmerman 1988).
The conversion of thatch into nutrients by fireutesin an immediate return of nutrients to the,soi
stimulating the growth of new plants during thewgiray season immediately following the fire.

Herbicides

Woody plants or broadleaf forbs can be sprayed heétticide during the growing season to
control their spread within a grassland. Herbisidan either be specific to a certain type of plant
(e.g., dicamba for broad leaf plants) or general. (glyphosate). Herbicides can also be sprayed
on individual plants, such as from a backpack smayr broadcast across the grassland, such as
from a boom sprayer. The species being contralietithe amount of invasion into the grassland
will determine which herbicide is used and hovsiapplied.

The sensitive nature of many refuge habitats ardiep dictate that herbicides are used with
extreme care. ltis illegal to use a herbicida imanner inconsistent with the label, but refuges
should strive to be even more restrictive withitlhisie. Non-chemical management techniques
should be considered before deciding to use hesci Unfortunately, chemical control is often
the only effective control technique available dertain plants, particularly many invasive species.
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Refuges should select the most benign chemicaladolaito effectively do the job and apply it at
the minimum necessary rate.

Barrier Removal

As mentioned earlier, patch size is very importarttetermining the suitability of a grassland as
nesting habitat. As a general rule, the biggeraasiand is the more attractive it is to grassland
nesting birds (Sample and Mossman 1997). Ofteweof several smaller grassland units are
located in close proximity to one another with osityall shrub or tree hedgerows separating them.
When faced with this situation, refuges should dedfi it is better to let the small unproductive
grasslands revert to shrublands, or remove thednedsg to create a larger more productive
grassland. Additionally, even if a grassland ieadly large enough to meet breeding grassland bird
requirements, it may be possible to further imprihvaehabitat by removing a barrier between this
grassland and an adjacent grassland unit.

Shrub dominated hedgerows can be removed by mawithga brush hog, Hydro-ax, or similar
equipment. Tree dominated hedgerows will ofterdrteebe cut with a chainsaw or a tree felling
piece of heavy equipment (e.g., Hydro-ax with &efdbuncher attachment). Cutting can be done
by refuge staff or contracted out. To save motregs within hedgerows can be offered to the
public as part of a timber or firewood cutting prag.

Disking

Fall and winter disking can be used to decreasewgaason grass cover and increase forb cover in
established warm season grasslands (Gruchy aneéH2006). This technique should not be used
if there are invasive plants in or surroundingghessland as the soil disturbance likely will povi
ideal conditions for invasives.

Grassland Establishment

As stated above, patch size and distribution onathéscape are important considerations in
planning and managing habitats. Grasslands smmtlde established in fields that are 25 acres or
less as most grassland-dependent species arecasgi@ve. Field shape also is important; edge
should be minimized so round or square fields agéepable to linear fields. Grasslands may be
established in former agricultural fields, old dis] or large thickets, but habitat conversion is
generally not recommended for forested areas.

Seeding and planting desirable plants can be wsedhance existing grasslands, in restoration of
degraded grasslands, or in conversion of croplaS@section of species and ecotypes is a critical
step in seeding and restoration. While many speciesommercially available for grassland
restoration, few are native to the Northeast. Usiiegl seed and plant materials is important in
restoration as plants have wide genetic diversitgss geographic space.

Initial seedbed preparation to decrease the wesdlls&nk is critical to successful grassland
establishment-ormer agricultural fields are ideal sites for gtasd establishment if weed
problems are already under control. The field stiouly need to be disked or sprayed with
herbicide in spring prior to seeding as soon asdllas dry enough.

In fallow fields, a controlled burn the summer all prior to seeding decreases surface weed seeds
and litter. By the following March or April, sprimgjsking or tilling will reduce the number of
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winter-growing weeds which set seed. The area ghmeleft fallow during summer and tilled or
sprayed with herbicide (glyphosate or pre-emergenticide), as necessary, to eliminate late-
germinating weeds. One advantage of this springisemfiallow technique is that deep soil
moisture is conserved for the following fall plargi Finally, seedbed preparation may require
smoothing with a land plane or scraper and rolleoil clods are large. Rolling with a ring roller
provides compaction that will maintain good soilistare following the first rains.

Broadcast seeding followed by shallow harrowing emitipacking is very effective, especially on
well-prepared soil. A small flexible tine harrowmugtst) can be pulled by a standard ATV to easily
and rapidly harrow soil to cover the broadcast skedmall or inaccessible areas, four pronged
cultivator rakes can be used to agitate the sdilcaver the seedhe preferred method of seeding
warm season grasses is with a no-till dihen using a drill in recently tilled seedbedss ibest to
culti-pack the tilled soil before seeding. Whettghing or broadcasting on tilled soil, it is essial

to culti-pack after seeding. It is further recommenttedulti-pack twice after broadcasting, with
the second culti-packing 90 the firsttNRCS-USDA 2006).

Because warm season grasses are slow to germimhtexae less seedling vigor than cool season
grasses, weed/sod control — bb#fore and after planting — is much more crititedrt when
establishing cool season grassesr establishing warm season grasses, weed cdmtonighout

the growing season is just as critical as it iobeplanting. It usually takes at least two grayin
seasons to establish a warm season grass stand wakes weed control during the first growing
season critical. Because warm season grassestaiaute tolerant, weed canopies will reduce
seedling vigor. Moisture competition from weeds andl season grasses may also further reduce
seedling vigor (NRCS-USDA 2006).

To establish warm season grasseseds are usually controlled by clipping with a Eblar mower

set at a height where only the leaf tips of themvaeason grass seedlings are cut, and the growing
point is not damaged. This will reduce the shadimgppetition but not hurt the emerging seedlings.
Mowing weeds before flowering will prevent seeddguation. Mowing 2-3 times may be
necessary during the establishment year; howeheipped too frequently, weeds may “stool out”
(grow out instead of UNRCS-USDA 2006).

Anonymous, Montana Weed Mapping Handbook: Montaogidiis Weed Survey and Mapping
System (Version 2.0), undated.

Baldassarre, G. A. and E. G. Bolen. 1994. Watertegdlogy and Management. John Wiley and
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Department of the Interior. 2007. Departmental ManEnvironmental Quality Programs; Part
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Compliance, Washington D.C.

Frederickson, L. H. and D. L. Batema. GreentreeeRes Management Handbook. Gaylord
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MO.
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