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INTRODUCTION

One of the great conservation needs in the Chicago Wilderness region is to restore
prairies big enough for long-term sustainability — for both their animals and plant
Everywhere east of the Mississippi, the formerly wide-open prairies haveréguced to
small fragments. Many efforts are underway to expand and augment such smahse
with good-quality, large restored prairies. The resulting larger praifriestored and
managed well, may provide long-term conservation benefits by increasiaggel
sizes, allowing more grassland animals to provide their natural ecosystdmrfsnand
allowing forces such as fire to act at a landscape scale and crea@nacgf habitat
patches.

Some wildlife species, especially invertebrates, require high-quality @danmunities.
Many of the invertebrate populations in our 1- to 20-acre remnants are too sriaalbfor
term sustainability — unless habitat size, and thus population size, can be incréaesed. O
prairie animals of conservation concern, including birds, herptiles, and mammalge survi
today mostly in greatly changed habitats such as meadows of Eurasian grdsses a
hayfields. The Prairie State deserves many sustainable conservationgasdsca
sufficient quality and size to support interacting long-term populations of mtis of
plants and animals that evolved with this ecosystem.

Organizations in Chicago Wilderness have begun to take up the challenge. In fhevpast
decades, over a dozen large prairie restoration efforts (rangindghtnodneds to

thousands of acres) have been undertaken around the region by federal, state and county
agencies and not-for-profit groups. This document brings together advice from
practitioners of large prairie restoration. Its primary audiemmbdsde professionals who

are new to some of these issues, volunteer stewards, contractors, land managavsent

and interns, as well as the land management decision-makers of public agencies.

This document is principally concerned with the black soil prairies (or-tértired-soil
prairies”) — prairies on good soil — once the commonest in our area, now the rarest.
Prairies on sandy soils survived better and seem to be more easily restbredny

black soil prairie species are not conserved on sand prairies. This document considers
restoration of former cornfields and agricultural grasslands, as welpaasons of

quality small areas. Expanding small high-quality areas may be the mctstgiraay

for restoration efforts to be significant for many components of the ecosiystieming

fungi, soil microfauna and microflora, and habitat-dependent invertebrate spew#s, s
populations of which may survive in the remnant and spread to new areas. In ameas whe
no remnants exist, recreated prairies have demonstrated the ability taseaheable
habitat for prairie fauna, particularly birds.

This document focuses on sites that are large enough to host populations of grassland
birds, herptiles, small mammals and sustainable populations of invertebrateacia#

is the low end of the range: more prairies of several hundred to many thousands of acres
are recommended by numerous planning bodies, including the lllinois Wildlife Action
Plan and the Chicago Wilderness Biodiversity Recovery Plan. The techniques discusse



here apply to restoring prairie to lands recently used as hayfields, Eur&sidows, and
row-crop fields.

The primary fauna discussed in this document are the birds, because there has been much
regional and local research on restoring bird habitat, and because prairie birdsemave be
shown to need large grasslands. As research provides guidance for otherguiadje f
additional recommendations should be incorporated.

Where accessible references exist for technical aspects of this wdnlkasin the area of
choosing herbicides for weeds, this guide refers to them rather than attetopepeat
the information.

PLANNING

Deciding to undertake a large grassland restoration

1. Is the site appropriate for the intended conservati on goal?
Realistic goals make for good planning and the use of scarce resourceshelyer
can do the most good.

The former and existing habitats on the site should guide planning. Largespraitie
be restored in agricultural fields that were once prairie or in existirsglgrals such
as hay meadows or old fields. Former prairies currently occupied by trediplanta
or unassociated woody growth are appropriate sites for large prairie tiestora
(although brush removal can be a major expense).

Sites that have existing prairie remnants are a high priority. Studies bydRaer
and John Shuey have shown that restorations adjacent to remnants have a greater
diversity of rare native insects; they presumably also have a moresaildgibta.

If grassland bird conservation is a goal, areas should be 100 acres or lardjer. Sma
areas that support plant, invertebrate or other species of conservation concern can be
good candidates for expansion, but the planning should focus on the species of
concern at the site rather than on large grassland goals generally.

Consider the recreational demands likely to be put on the site. If the goal is to have
breeding prairie birds, look for a site where disruptive activities can treted from
mid-April through the end of July when birds are nesting. For wintering birds pf pre
that roost on the ground, disruption (especially from dogs and snowmobiles) should
be restricted from December through early March.

2. Is the site appropriate for a Bird Conservation Are a or for

grassland bird habitat?  Grassland birds are the fastest declining birds in the
nation (see Appendix 1). For these birds, the highest priority sites would be those that
could form part of a Grassland Bird Conservation Area as defined by Pantners i



Flight: a 2,000-acre contiguous core plus 2,000 additional grassland acres (in smalle
parcels) within a total 10,000-acre landscape. These sites will have the braadest

of species and the best chance to create thriving population centers for multiple
species.

10,000-acre
landscape

m Grassland

Partners in Flight
Bird Conservation Area model landscape

Many grassland bird species also breed on smaller sites. Most can be found on sites of
at least 75 acres, and some might use small sites of 30 to 75 acres. Surrounding land
use can have a positive or negative influence on grassland birds. Grassland pirds ma
use smaller sites if they are surrounded by open habitats. For example, the 35-acr
Grigsby Prairie in Barrington is near the open grassland habitat of harsedad

has many nesting grassland birds. Grasslands surrounded by woodlands, however,
may need to be much larger than those in open areas to benefit grassland birds.

If a large, unfragmented grassland dominated by Eurasian pasture ¢sashess

various brome, fescue and bluegrass species) is occupied by grassland birdisethe va
of converting it into a prairie restoration should be carefully weighed. €rairi
conversion attempts have in the past resulted in a rank monoculture of tall warm-
season prairie grass or a field of tall goldenrod, both marginal for gmddsirds. On

the other hand, diverse prairies are often a sensible long-term solution for large
grassland sites.

3. Are the necessary start-up resources available? Substantial
resources may be needed for several years of weed control, brush control, lyydrolog
restoration, seeding, mowing and burning.



4. Are there resources for the long-term management of the

project? Grasslands are dependent on periodic disturbance and must be burned (or
mowed or grazed) regularly in order to prevent woody encroachment. Woody
vegetation must be kept to a minimum in areas being managed for grassland birds.
Herbaceous weed infestations also must be controlled. Incompatible recteationa
activities (dirt bikes, off-leash dogs and the like) must be kept in check by cartttire
enforcement.

5. Is there community support for the project? Local citizens and
community groups that understand and support the project goals are an invaluable
resource. In recent years, local citizens have served as spokespedptevataie

there are pressures for different land uses, where there will be extensoxalef

woody vegetation from former prairies (with its potential for public
misunderstanding), and where there are needs for additional funding to accomplish
project goals. Local volunteer stewards are invaluable not only in helping Iisésta

and maintain the prairie, but in spotting problems, garnering government support and
assuring long-term maintenance.

6. Is the drainage pattern natural? It is important to analyze the site
hydrology and plan where each different vegetation type can be expected tanthrive
the restored site. If dry-mesic species are planted where wet-spesiies will

flourish, much of the seed will be wasted, and important species will be omitted. If
the site has drain tiles, these should be disabled, if possible, before extensive
restoration is carried out in the areas that the tiles affect. Othethésgpecies
restored may find themselves flooded out after tiles fail or natural hydridogy
intentionally restored.

Sequencing is important in hydrologic restoration projects. Invasive woody
vegetation should be removed and the most aggressive weeds controlled before
disabling drain tiles. Mesic and dry-mesic areas can be seeded beforelsatia
restored. Wet area seeding should be limited until artificial drainageskaseinded,
as the hydrology of the wet areas will be different after tile abandonment

7. Are shrublands on site being used by nesting shrubl and birds

of concern? Itis important to weigh the value of clearing shrubs to create
grassland against the value of the existing shrubland. Shrublands are a ndtofal par
the disturbance-driven ecosystem that we refer to as grassland. It pagsidge to

plan to maintain shrubland habitat on the site along with grassland, or to create or
improve nearby shrubland habitat for those birds.

Maintaining a mix of grassland and shrubland habitat is most appropriate on sites
larger than 200 acres. On grasslands smaller than this, managing for shrubltatid habi
will reduce the quality of the grassland, and should be avoided unless priority
shrubland species are currently present. In prairies of all sizes, sturhialaitat may

be maintained near adjacent woodlands and other edges. Promoting a gradual
transition from grassland through shrubland to woodland creates more habitat for



shrubland birds. For purposes of bird conservation, fields smaller than 30-50 acres
(depending on surrounding habitat, as noted above) may best be managed for shrub
prairie habitat, as few grassland birds will use them. If original popokgbf rare

prairie invertebrates, plants, herptiles or other species that depend on opemdrassl|
habitat are present, however, the needs of those species may take precedence.

Goal-Setting

Setting goals and monitoring progress toward them are the most important stegs in m
restoration projects, yet they are sometimes overlooked. Goals provide necessa
benchmarks against which to compare the results of monitoring and determinerwhethe
management actions are working.

Goal-setting can include habitats and groups of species that use a panatutalr
community, and should be based on knowledge of the specific site and its regional
context. The lllinois Wildlife Action Plan provides current, science-based iafitwm
about species of concern in lllinois and the type of management each needs.

PRACTICES

Techniques that improve habitat value of both non-n ative
grasslands and prairie

1. Remove stands of woody vegetation that fragment gra ssland.

This technique was supported by the research of Chip O’Leary, Dennis Nyberg and
others in the 1990s, and has been successfully implemented on many sites to
dramatically increase bird populations. Ground-nesting grassland birds uswoally a
nesting within 50 or 100 meters of woody vegetation (especially treelines and
woodland edges). Prime nesting habitat begins at about 100 meters from trees and
dense shrubs. At Spring Creek Forest Preserve near Barrington, |hatmises of

woody vegetation were removed from three small fields to create a contiguous
grassland of 110 acres. Grassland bird populations increased greatly following the
vegetation removal. Results are shown on the next page; the four areas where brush
was removed are outlined in black.

A similar result was found at Bartel Grassland near Matteson, Illiimyésior

treelines were removed to increase the amount of nesting habitat avatable f
grassland birds. Numbers of grassland birds at points near the treelines increased
between 30% and 300%, depending on the species. The graphics on page 10 show
how a combination of treelines and other fragmentation had reduced the prime
grassland bird nesting habitat on the site to 93 acres. Removal added more than 430
acres to the prime habitat.



It is important to distinguish between woody vegetation that mainly fragments
contiguous grassland (such as fencerows and plantations) and woody vegetation tha
may serve to create shrubland habitat, such as a “soft” edge between tats hkbit

the latter instance, retaining native shrubs can allow habitat for shrubldsd bir
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2. Circular shapes are optimum, and square shapes are better
than long rectangles. Compact shapes minimize the amount of linear edge,
hence, exposure to edge effects and edge predators.

3. Plan trails to minimize disruption to wildlife . Research in grasslands

has found that generalist species are more abundant near trails, wheredistspeci
species are less common. Birds are less likely to nest near trails, ancedatbpris

greater near trails. For this reason, trails should pass through the edgethaat the
centers of grasslands when possible. Maintaining a gradual transition frastaigdas
through shrubland to woodland creates more habitat for shrubland birds, which argues
against locating all trails immediately adjacent to a woody edgeciap®n a large

site. These and other factors need to be weighed in designing a judicious trail syste

4. Remove woody invasives that creep into a site.

Burning alone is not likely to get rid of the small brush that invades grasshMosis
species of trees and shrubs continue to resprout after fires. These resprouts
compromise the grassland's water-retention and soil erosion-protectianrsnct

They also inhibit the restoration of high-quality matrix species. In soseschrush
seedlings and resprouts are so dense as to preclude the development of a turf of
grasses and forbs. Invasive brush in areas that are to be managed as grassthnd shoul
be cut and carefully herbicided until they are gone.

A variety of brush removal treatments are appropriate depending on the defjyree a

type of degradation:

. It is effective to brush hog or seppi mow the woody species in late summer,
fall, or winter (when the ground is firm) followed by foliar herbiciding of
resprouts in fall or spring, after the resprouting brush has exceeded about 6” in
height. Foliar herbiciding can also be effective in the growing season
following a burn. It is often worth it to spray missed resprouts and brush
seedlings for a full growing season before planting prdfrg=eds are planted
before most brush is dead, a substantial proportion of native seedlings from
the plantings may be killed by herbicide during the last stages of brush
seedling and resprout eradication.

Selective cutting and stump herbiciding is an effective method of removing
woody vegetation when large numbers of invasive seedlings are not present.
Gray and silky dogwoodJQornus racemosa and C. obliguare a natural
component of shrublands and savannas — but can be invasive in prairies.

5. Control herbaceous invasives that degrade habitat

: Not all alien plants are aggressive. While some species have been proven to
become so dominant that they degrade the ecosystem, other species that were
initially seen as problems have been shown to be outcompeted over time as
the natural community improves. Land managers no longer see them as a
priority for limited resources. Such non-native but non-problematic species
include Queen Anne’s lac®éucus caroty ox-eye daisyChrysanthemum
leucanthemunh. var. pinnatifidun) and bluegrasdP©aspp.). The major
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invasive threats in the region are mentioned below. A local partnership
program, the New Invaders Watch List, describes plants that may be poised to
invade the region. Consultation with experts, or with some of the resources
mentioned at the end of this document, is recommended before expending
resources on unfamiliar species.

The most important invasives to control are the scattered plants and small
populations that can be eliminated entirely. Although it seems

counterintuitive, the least important areas strategically are thestange

densest populations. These should be tackled only when the multiple-year
resources are sufficient to completely eliminate the population. Survival of
even a small percentage of the plants will typically result in massive
reinvasion if control efforts are not pursued through to completion.

Areas that are heavily infested withl goldenrod (Solidago altissimp

should be mowed annually, to weaken the plant. Two mowings — one in June
and one in August — may speed the recovery process for areas that are so
dominated by tall goldenrod that grassland birds do not nest there. In areas
where grassland birds are nesting, omit the June mowing and mow as soon as
possible after August 1. These areas will likely be receptive to praec s

after one or two years of mowing. The mowing should continue until the
goldenrod is largely controlled and the prairie species are well established.

This mowing will not appreciably slow the development of most prairie
species, although there are two concerns associated with it. First, in areas or
during seasons when especially heavy thatch builds up, the fallen vegetation
may be too deep for some prairie seedlings to penetrate. If the dense mowed
material can be quickly raked off, baled, or burned, there should be no
problem. Second, some or many prairie species may fail to bloom or set seed
under a mowing regime — depriving the restoration of much needed additional
seedlings. Thus, when good numbers of prairie species are maturing a balance
should be struck; skip some years of mowing so that seed can mature and
spread, but mow often enough that the goldenrod does not suppress the
restored vegetation.

White sweet clover(Melilotus albg andyellow sweet clover(Melilotus
officinalis), like tall goldenrod, can be controlled by mowing. Scattered
infestations are best treated by pulling and hand scything, and small patches
can be controlled with a weed whip. These methods are especially important
in areas where mowing during the breeding season is likely to harstags
bird nestlings. Where there are scattered sweet clovers, prior to seatlget (e
or mid July) plants can be pulled and let lie. Scything is most effective during
the period described below for mowing. Once seeds are forming (mid to late
July), pulled or scythed plants must be removed from the site.

Areas that are heavily infested with sweet clover should be mowed
during the critical interval when cutting will kill the plant but before seed is
set. Mowed plants resprout from the axils of live leaves, so the key is to mow
after the lower leaves have begun to die and to mow lower than the lowest live
leaf. If this can be done before seed set, then no seeds will be produced.
Mowed areas should be revisited within a few weeks, since resprouts and
delayed blooms are common. Because seeds lie dormant in the ground,
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several years of treatment are necessary. At sites where gdasstis are
nesting, mowing should be delayed as late as practical.

Fall burns stimulate seed germination the following spring. Some
managers report success in reducing sweet clover populations using two years
of carefully timed burns. First, a fall burn encourages most of the sweet clover
seeds in the seed bank to sprout. No burn is conducted the following year, but
in the second spring following the fall burn, a late spring burn may kill a large
proportion of the resulting plants.

Wild parsnip (Pastinaca sativeandcut-leavedteasel(Dipsacus laciniatus
are very destructive in prairies and must be herbicided at the first sign of a
problem. (See the reference list for sources of information about herbicides.)
Wild parsnip causes a skin rash, so it is important to be protected when
working around it.While parsnip can be very aggressive in degraded
situations, it is said to be controlled by competition in better quality sites.
It would be difficult to overstate how big a probléteed canary grass
(Phalaris arundinacehis in our local wet grasslands and wetlands. Small
populations in wet areas should be assiduously eliminated. The most common
method is by herbiciding. Early spring and late fall, when natives have not
emerged or have already gone dormant, are the best times to herbicide reed
canary grass. If a late fall herbicide application is chosen, maturing plant
should be mowed, weed-whipped or the like in early summer to prevent seed
set. Patches in upland areas should be watched, but are not a high priority
unless they are spreading.

Control of large infestations should only be undertaken when there
are sufficient resources. Boom spraying and aerial sprayingetteds that
have been tried — but not always with lasting success. A method based on
literature review has shown early positive results at the Tinley Creek
Wetlands project. There, partners have mowed the affected area repeatedly
throughout the growing season, never allowing vegetation height to exceed 8",
and then applied two fall glyphosate herbicide treatments prior to dormancy.
Summer mowing can only be used at sites where rutting of the soil will not be
a problem.
Leafy spurge(Euphorbia esulg though uncommon in our area, is a very
difficult weed to eradicate. An application of Imazapic, ammonium salt to
growing leaves and stems in August or September (while the milky sap is stil
flowing) has shown promise in Lake County forest preserves. Aquatic
glyphosate should be substituted in wet areas. Some also recommend a June
mowing in advance of this treatment to prevent seeds from forming. The
mowing regime described above for reed canary grass has also shown results
for leafy spurge, combined with the application of the herbicide. In the case
of other challenging weed species for which herbicide applications have
proven less than effective, an aggressive mowing regime on targeted plants to
weaken them, followed by herbiciding, may be worth trying. In some
managers’ experience, some native species such as the taller waom-sea
grasses — Indian grasSdqrghastrum nutansbig bluestemAndropogon
gerardii) and switch gras$”@nicum virgatum— as well as stiff goldenrod
(Solidago rigid3, rattlesnake masteEfyngium yuccafoliumand rice cut



grass eersia oryzoidgscan also dominate sufficiently that the diversity of a
new planting can suffer. Many managers now plant these species in limited
guantities during the early years of restoration.

6. Reduce maintenance activities, particularly mowing, during the

birds’ breeding season. Grassland birds nest from April through August.
Maintenance activities that can be scheduled at another time should be avoided during
the nesting season, especially during the height of nesting activity whick in thi

region occurs from the first week of May to mid-July (see graph below). Ia som

cases, mowing may be necessary, especially in the first years of ascomaé an
agricultural field to prairie. Balancing weed control with protectingsjeasl bird

habitat during the growing season is an important stewardship planning chdilgnge t
should be weighted towards the weeds in the early years — and then the birds, as the
weeds are brought under control. After that, mowing in support of plant establishment
should only be undertaken when necessary to manage challenging weed problems
such as sweet clover or Canada thisfliegjum arvensg Any such mowing should

be done in the daytime.

Dates when NE IL nests are active or flightless you  ng are likely
to be on site
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7. Don’t unwittingly bring weed seeds into the site. Mowers and other

motorized vehicles can transport unwanted seed around the site. Clean mowers and
other restoration equipment with brooms, power washers, and/or air compressors
before bringing them to a site and before taking them elsewhere. It is intgorta

wipe mower blades, and to plan travel routes to minimize contamination from seed

caught in vehicle tires or on decks.
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8. Plan a disturbance regime. Prairies evolved with fire and need fire to

thrive. Fire controls invading woody vegetation, clears litter, recycles nigiti@ck

into the soil, and promotes the growth of native fire-tolerant plant species.daosssl|
that cannot be burned can be kept free of brush by mowing, grazing and herbiciding,
but this management will not maintain or restore a quality prairie ecosystem

A Chicago Wilderness study by Marlin Bowles found that prairies burned lass tha
once every two years showed loss of quality. However, frequent burns are poorly
tolerated by some grassland animal species. Certain birds (espéadiigrsiow’s
sparrow) do not nest in areas that were burned the previous spring or fall; two or three
non-burn years following each burn is recommended for Henslow’s sparrow breeding
areas.

Populations of some arthropod species are severely reduced by annual preseribed fi
In the case of large grasslands that include small high-quality praaressivould be
taken to burn only a part of the high-quality area each year — especialf/khwn

to have invertebrate species sensitive to burning. For such insects, intervaksrbetw
burns should be sufficient to allow re-establishment of sustainable populations.
(Research suggests one non-burn year following each burn for the majority of
sensitive species, and two or three non-burn years for a few species.)

A long-term objective for many large sites is to produce a rotating mosdiitesént
structural conditions across the wetland, prairie, shrub prairie and savanna
landscapes.

It can be counterproductive to burn areas that will not or cannot be planted. Most non-
native cool-season meadow grasses — but not tall feBesti€a elatioy— are

rapidly depleted by burning. Burning a Eurasian meadow to control brush without
following up with a planting of prairie seeds is likely to increase both brush and tall
goldenrod, and to degrade the habitat.

Studies have found that moderately grazed lands provide excellent grassland bird
habitat (Walk 2000). Upland sandpiper broods and loggerhead shrikes use patches of
grazed grass near taller grass for foraging. Grazing is not widelycphat the

Chicago region, but two efforts are worth mention. At Midewin National Takgra
Prairie, grazing has been effective at maintaining grassland bird popslasrazing
management requires fences and water for livestock. Patch burn grazimg,dd for
combined fire and grazing management, has been shown to be preferred bya variet
of grassland birds, including upland sandpiper and grasshopper sparrow (Missouri
Department of Conservation, 2006).

9. If appropriate, plan for shrub prairie areas. Shrub prairies (or
“shrublands”) are disturbance-dependent habitats like grasslands, but they have
longer disturbance schedule so that woody vegetation gets a chance to gast at |
few feet tall between disturbances. Natural communities of shrubs andsyrese
once part of the landscape, but few survive. Restoring such ecosystems, dikegest
the tallgrass savanna, is still in the experimental stage. Shrubland bisgsane in
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conservation importance after prairie birds. A major lllinois study foundptitahes

of shrubs in a matrix of grasses on moist or wet soils are the best habitat yoofman

the shrubland species of greatest concern (Robinson et. al., 1999). Shrubland birds are
less area-sensitive than grassland birds.

Shrub prairies are thought to have burned less frequently but more intensely than
prairies. During an intense burn, the mix of grassland and shrub fuel is capable of
burning the shrubs back to the ground, after which they resprout vigorously. The
shrubs are initially too short to support most shrub prairie birds, but without this
intensive disturbance, shrub prairies become overgrown, cease to be shrub prairie,
and no longer support shrubland birds. A staggered 10- to 15-year disturbance
schedule may be the best way to assure shrub prairie birds sufficient habitat on a
sustainable basis. This would involve a plan that identifies a few shrub prairie areas
around the site for staggered disturbance such as mowing or hot burn, one area every
three to five years, so that in each individual area the vegetation is set back when i
becomes too overgrown for shrubland birds and there is always good habitat in
several parts of the site.

When considering managing for shrubland birds, collect baseline data about how
these birds are using the site. If there are no other compelling corseyadis, the

best plan for a shrubland that is functioning well for birds of concern may well be to
leave it alone. That said, many shrubs that currently provide bird habitat are
invasives. Some, such as Autumn olilagagnus umbellajawill quickly spread

and invade a grassland. Planting native shrubs and replacing non-native shrubs is the
best long-term approach. Adding a native shrub component to management plans
should be considered when appropriate.

On sites with mixed prairie and shrub prairie, especially those between 75 and 200
acres, allow for shrub prairies to develop at the margins of prairies, not iarteesc

This approach will reduce the likelihood that the shrubland will lead to fragmentation
if, for unforeseen reasons, the area goes unmanaged for a number of years. Avoid
managing for shrubland birds next to high-quality prairie remnants to limit the
likelihood that shrubs will degrade the remnant.

Although shrub prairies are not well understood, there is sufficient research, theory
and expertise to make recommendations as to what would make quality, sustainable
shrub prairies. Some techniques to maintain shrubland patches in a grassland:

. staggered disturbance rotation schedule. Mow different shrub areas (with
brush hog or seppi) when they become sufficiently overgrown that they no
longer serve as good habitat for priority shrubland species.
very hot burns. To promote this, plant prairie species in shrubby grassland
areas, especially those that spread by rhizomes and those that produce the
most fuel.
herbiciding and hand coppicing (pruning) in overgrown sections. Herbicide
non-native shrubs, and, if needed, plant native shrubs to replace them, from
seed or nursery stock



Plant or coppice oak (especially bur, scarlet and black oak) to recreate

extensive areas of oak grubs (short, repeatedly burned oaks with large root

systems) that probably were key components of pre-settlement shrublands.
Because shrubland management is new, it is important to keep records of
management activities and monitor results over the short, medium and long term. An
inventory and map of locations of native shrub species would be a helpful first step
toward long-term shrubland management.

10.Monitor results.  Collecting information about plants and wildlife helps
project managers to gauge the impacts of restoration and management actions and
also allows managers to share lessons learned. Management logs can be used to

record detailed information such as dates, methods, techniques and equipment used.

Planting Large Prairies

In this section, interseeding into existing turf and planting former row crlos e both
discussed.

1. Review and gather information about your site. Original land survey

notes can give you a sense of the former natural communities on the site. fiwiorma
about historical land uses can alert you to potential issues with contamination,
compaction, and soil disturbance. Soil maps and observations can give you clues
about how water flows through the site. Where the various sections fall on the
moisture gradient will, to some extent, determine the natural communitiesuthia¢ c
planned there

2. Consider wildlife as you choose your seed and selec t your
disturbance plan. Different grassland bird species have been shown to prefer
different grassland structures. Vesper and grasshopper sparrows are foungdmest
shorter grasses with more bare soil, while Henslow’s sparrows and sesige wr
prefer taller grasses. Bobolinks prefer a medium litter layer, welgern
meadowlarks and most notably Henslow’s sparrows use the high litter asdoaitdt
a few years without burns. Monocultures of tall grasses or fields dominated by
aggressive forbs (wildflowers) are not well used by grassland birds of catiser
concern. Both native and non-native plants can degrade grassland bird habitat. For
example, at Springbrook Prairie, areas dominated by stiff goldenrod antiegrégd
coneflower to the exclusion of grasses are not well used by grassland birds.

3. Make a determination about the origin of seeds the restoration

will use. Record the seed protocols in the restorat ion plan . Itis

standard practice for most restoration efforts to use local seed frosno@sals

similar to the restoration site. Many restoration plans stipulate seedvitbim 50 or

100 miles of the restoration site. Highly local seed sources (originakgraid

wetlands along with seed-production or restored areas based on local seedgware so f
and small that sufficient quantities of such seed may not be available for diverse
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restoration of large sites. Although it may not always be possible at thitotitioe
large and diverse restorations with seed from less than 50 or 100 miles (due to limited
seed availability) many managers recommend using such seeds if possible.

There are two principal concerns with seed that did not originate in local spontaneous
populations. First, the seed may lack the genetic alleles necessary fagrong-t

survival under local conditions. If local seed is not used, substantial resourcbs may
invested in the restoration only to see some of the species fade away over time due
populations that cannot tolerate local climate, soils, diseases, or other conditions
Second, the populations established from this seed may have temporary "invasive"
properties. In this case, a given species may proliferate aggressidetiecrease the
biodiversity of the site — eliminating other species that have important esosyst
functions to provide — and would take valuable resources to restore. In the latter case
the invasive population may also eventually succumb to some local condition, but by
then the damage will have been done.

To increase the amount of local seed available, some project managerslacglire
seed for contractors to grow in production beds for seed harvest. (This approach can
be expensive and, for some species, require many years before substahisal see
produced). Many purchase seed or plants. Most local native plant nurseries share
good information about their seed sources. Some managers supplement local seed
with bulk seed from commercial sources farther away (often with limi®@to 150
miles) with the hope that the local seed in the mix will supply any otherwisegmis
genetic alleles. Some practitioners recommend wider geographis fongpecies

that are wind pollinated, and narrower limits for insect-pollinated species.

Some managers also consider global climate change. Restoration direasdvio
respond to new patterns of temperature; rainfall patterns, including amounts,
seasonality, composition (acid, nitrogen, sulfur, etc.); and other factorg-team
evolutionary processes have created the Earth's biodiversity as the ewmvitdras
change over the millennia. Unfortunately, not only is the current pace of change
radically accelerated, but gene flow has been disrupted by fragmentatidhes®r
reasons, it may be desirable to use and document diverse seeding strategies (mor
local seed at some sites, more diverse at others). For some large ait@gers seek
the broadest selection of seed from both local and more distant (especialy mor
southern) areas.

Both general types of restorations (genetically local and geneticallysd)veave
potentially important roles to play. The restored areas where seed was licnthe
immediate local area may turn out to be the only sites where certain sprecsetin
valuable genetic alleles survive, given that they may have lost out to moessiggr
competitors in all other areas, at least in the short term. These spedielesmaay
conserve important traits evolved over millennia in local soils and with local
pathogens and competitors.

Conversely, the restoration sites based on seed from broader geographicagrbas m
the only places where other species or alleles survive. It is not unreasonable to
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imagine that a richer gene pool will be required to make it possible for somesspec
to adapt to changes. Indeed, some entire species may find the resources te compet
and adapt only in such areas, and we may subsequently have to rely on those
populations for reintroductions to preserves where the genetically restricted
populations have died out.

When different restorations employ different strategies, and documentftbds,e
results can be compared over time. As the current generation of restonadimoms, it
should be increasingly possible to test theories on the pluses and minuses of more
local versus more diverse seed sources.

4. Harvesting large volumes of seeds  Nachusa Grassland and Midewin
National Tallgrass Prairie are large sites that have facilitigsextensive seed

cleaning and storage equipment. Seed is collected by hand and mechanicgjly, usi
harvesters. Midewin National Tallgrass Prairie and the Chicago Bdiamgen have
dedicated plant propagation areas with beds of plants whose seeds are harvested.
Seed increase programs (seed beds, etc.) work, but require input and management
(and proximity to a water source). If put in an accessible area, they provide
opportunities for interpretation, and more accessible work areas for volunteers unabl
to easily access large restorations. Some volunteer projects have had gled res
raising rare seed for harvest in the residential yards of volunteers.

5. Wetland areas Most grasslands of any size incorporate wetlands such as wet
prairie, sedge meadow, or hemi-marsh. Wetlands should be included in the burn
rotation just like any other grassland type. Wet plantings develop very quickly, and
can give a false sense of success. They are often then overrun wittptastiag,
difficult-to-control invasives. The native plantings in drier areas don't develop a
quickly, but with good management they are less likely to be destroyed by irsvasive
Wetland areas should be watched carefully for any sign of reed cpassy
(Phalaris arundinacep purple loosestrifeLythrum salicarig, or common reed
(Phragmites australjs These weeds should be aggressively treated and the site kept
under surveillance for several years after the treatment is complet&dl @gpha
spp.) and especially narrow-leaved catfaygha angustifolipand its hybrid forms,
although native, can dominate a wetland to the exclusion of a more natural and
healthy diversity. It should be aggressively controlled in new plantingsnéie
information about restoring wetlands, see the reference list.

6. Interseeding Prairies can be restored by seeding into bare ground or
interseeding into an established turf in a Eurasian meadow or degraded Idrgirie.
guality seed is both ecologically valuable (in great demand for many {sogex
expensive to gather, grow, or buy. Therefore, seed should be broadcast as part of a
well-prepared plan. Seed does well planted in late fall or early wirtegraafall burn.
Alternatively, it can be planted in early fall (or early winter, if neaggswith the

duff burned off the following spring. The seeding area should be well chosen or well
prepared (see below), and the seeded areas should be aggressively managed for a
number of years following seeding.
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a)

b)

Principles of interseeding

Most receptive areas: Best for interseeding is a sparse turf, through which

the soil can be seen all summer long. In uplands, such areas may be
characterized by poverty oat graBathonia spicatg Canada bluegrass

(Poa compresgasedgesGarexspp.) and Queen Anne’s ladegucus

carota). Wetter areas may have open turfs of redfapdstis alba and

Dudley’s rush Juncus dudleyi)Such areas can be interseeded without
additional preparation and may not need burning during the first few years.
Denser grass weakened by fire or mowingfurfs dominated by such

species as Kentucky bluegrgB®a pratensiy smooth bromeBromus

inermig, timothy Phleum pratensegnd most other “old field” species can be
converted into receptive, open turfs by one to four years of burning. Late
spring burning works best for this purpose. However, tall fedeestifca

elatior) is not weakened by burning. If it is present, this grass may take the
place of the other species, so areas with fescue should be seeded quickly and
aggressively after a burn. Dense tall fescue can also be controlled by herbicide
before seeding begins. In any areas where the cool-season grads@sagre

set back by burning, it is important to aggressively plant a robust mix of seed
to deter weeddf tall fescue is not present, it may be best for seeding to wait
two or more years after the burn for the turf to open.

Promoting native species growthif the existing vegetation is dense,
interseeded areas may benefit from mowing during the growing season,
whenever the turf threatens to become so dense that small seedlings may be
starved of light. (Many prairie species grow only an inch or two tall in early
years under interseeding conditions.) A diverse and largely weed-free prairie
may be established in the five or so years it will take the seeds of conservati
species to develop into mature plants. Use caution mowing when breeding
birds are present, as described on page 14.

Gradual transition promotes grassland bird habitat: Most European

pasture and hay meadow grasses are desirable as grassland bird habitat and as
a matrix that is readily receptive to interseeding with prairie spediess,

mowed hayfields are valuable intermediate habitat for grassland birds while
being receptive to interseeding when seed is available. When adequate seed is
available, burning such areas converts them to quality prairie in a fes/ yea
Major weed threats: tall goldenrod $olidago altissimg white sweet clover
(Melilotusalba), teasel Dipsacus laciniatus wild parsnip Pastinica sativg

purple loosestrife, reed canary grass, crown veZangnilla varia), leafy

spurge Euphorbia esuly and bird’s foot trefoil llotus corniculatus

Suggestions for addressing invasive weeds are found on pages 11-14.
Burning interseeded areas is discussed below.

Control weeds before seeding . In the case of species that can be controlled
by a combination of mowing, scything and pulling (for example, white and
yellow sweet clovers and tall goldenrod) this work should be well under way
or mostly completed prior to seeding. In the case of areas dominated by
species that cannot be effectively controlled without herbicide (teasel, reed
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canary grass, cattail and giant reed), these species should be substantially
eliminated before valuable seed is invested in those areas.

c) Mow unseeded areas . In order to maintain a healthy turf for interseeding
(and grassland bird nesting habitat) in the grasslands where no burn regime is
in place, the grassland should be mowed. A mowing of a third to a half of the
site every other year should suffice to maintain the habitat.

7. Replantmg a row crop field
Soil Preparation To control the weeds common in disturbed ground,
agricultural fields intended for prairie plantings should be kept in
production until prairie is installed. Many land managers plant “roundup
ready” soybeans for a year or two before they begin a restoration. At
Midewin National Tallgrass Prairie, two consecutive years of planting
these glyphosate-resistant soybeans in combination with regular herbicide
treatments has proved to be the best system to kill off cool-season grasses
and annual weed seed banks before planting a restoration. Since soybean
yields go down in the second year, this might not be feasible in some
situations. At Nachusa Grassland, plantings after a corn crop have been
successful: stubble is burned off, the field is harrowed and seed is
broadcast in fall (to work its way into the ground over the winter).

Some managers have emphasized that starting with a minimum of
weeds is important. It is far better to spend an extra year on weed control
than to try to control weeds that are growing among precious young prairie
plants. Choose weed control methods carefully; it is important to ensure
there are not harmful residual chemicals left in the soil at planting time. If
Atrazineor other long-lasting soil residual herbicide is used on the crop, it
should be discontinued a year or more prior to planting.

Installation Seed can be planted any time from November through June.
Drill seeding is an effective method if equipment is properly calibrated,
but caution should be used to ensure that forbs are not planted too deep.
Some managers drill the grasses but merely broadcast the forbs, allowing
rain and frost to work them into the ground. Broadcast seeding, whether
by hand or tractor, may result in a more natural pattern and be less
expensive. It is often done around Thanksgiving time, to allow the seeds to
work down into the soil over the winter. Legume seed is best mixed with
inoculants and raked in during spring.

Establishment Except where competition is minimal, most prairie plants
will only grow a few inches in their entire first year (although weeds wil

be much taller). In the second year, a few forbs will begin to flower,
especially biennials like black-eyed SusRudbeckia hirtg and biennial
weeds will flower. By the third year, the perennials will begin to mature
and bloom.

Mowing In the first year, when prairie species are just beginning to grow,
many weed problems can occur. Canada thi€llesiUm arvenskgis one

of the worst offenders. It can be critical to mow often (especially in rich
moist soils) and to set the mower blades at about the height of the young
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prairie plants. In the second year, monthly mowing should be considered if
there are significant weed problems. By the third year, mowing should be
unneeded except for areas with persistent weeds, such as sweet clover or
Canada thistle.

Burning Once the prairie is established, a regular controlled burn
program as described in #10 below is the best way to maintain a healthy
ecosystem.

8. Seeds vs. plugs Plugs are very valuable in wetland restoration. In restoring
sedge meadows and wet grasslands, rhizomatous plants such as broad-leaved wooly
sedge, hairy-leaved lake sedge and common lake s€dgex(pellita aherodesand
lacustris) prairie cord grassSpartina pectinatpand blue joint grasC@lamagrostis
canadensisestablish a thick turf that resists invasives. Common tussock sedge
(Carex stricta)is best planted in bottomless 10” peat pots to recreate a tussock. Plugs
are best planted in the spring.

Certain important species of mesic and dry prairies are primarilyahlathrough
plugs, and should be considered if funding allows. Such species itfiglsstoadflax
(Comandra umbellatahoary puccoolfLithospermum canescenajd prairie violet
(Viola pedatifida).These species may not be commercially available, so contract
growing should be considered.

9. Seed mixes Developing the best seed mixes for large prairie restorations is a
work in progress. Early efforts typically proved to be poor habitats for grassland
birds, butterflies and other animal species of conservation concern. These prairie
restorations were usually dominated by a few very tall and aggressive spgicies
(especially big bluestem grass). Remnant prairies have a greattgigéspecies,
including many shorter conservatives, and as a result, the community structure is
shorter and more complex than in the restorations that were typical in previous
decades. While the tall and aggressive native prairie species have aiomgler
many managers now omit them in the early stages of plantings.

Many agencies have been experimenting with a seed mix that omits bigiriuest
(Andropogon gerard)i switch grassRanicum virgaturj) andindian grass
(Sorghastrum nutansn favor of some of the shorter-statured grasses, particularly
little bluestem Andropogon scoparigsnd prairie dropsee&porobolus

heterolepuls Springbrook Prairie in Naperville is a mature example of this kind of
planting. Results there show that this mix has been successful for graseiand

Cool-season native grasses are expensive and not widely propagated, but the warm-
season grasses do not begin to grow until after the birds arrive. Cool-seas@s gra
and sedges are an important part of the mix for bird habitat, and also to provide
competition to cool-season invasives such as thistle and sweet clover. Sedges, wild
ryes Elymussp.) and prairie dropseefidorobolus heterolepusan provide this
cool-season component.
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McHenry County Conservation District has experimented with employing a mix of
cool-season non-native grasses and short prairie grasses. Monitoring has singwn m
prairie bird species to prefer this mix over either pure cool-season non-natives or
typical prairie restorations. The District expects also to experimiémiplanting of

mixed native cool- and warm-season grasses. (See Appendix 2.)
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Most grassland bird species prefer a low to moderate amount of forb cover, no more
than 40%. Studies at Springbrook show that fields dominated by weedy forbs are not
well used by grassland birds. Based on the work at Springbrook and elsewhere, some
managers exclude aggressive forb species from initial plantings, butsidiieehem

to the grassland in later years. Examples are rattlesnake nkagtegigm

yuccifolium), wild quinine Parthenium integrifoliurjyy and stiff goldenrod Solidago

rigida).

10. Controlled burning  Most established grasslands should have a rotational
burn plan that leaves some areas unburned for animal species of concern. Grassland
in the early establishment phase should be burned annually, if possible, until the
restored community is well established. An excellent reference for danrsg

Natural Fire and Controlled Burning in the Chicago Wilderness Region: A Model
Policy.

In areas to be seeded, a fall burn is desirable. The year's seed may besbroadca
subsequently in late fall or winter. If a fall burn is not possible for an area
scheduled to be seeded, then a spring burn (preferably late spring) is crucial. For
general maintenance in interseeding projects, for as many yeasl-ageason
grasses dominate sections of the grassland, late spring burns will be most
effective at controlling them. Winter burns are least effective for abotboth
cool-season grasses and brush.
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In interseeding projects, old field areas dominated by bluegrass, redtop, timothy
smooth brome, and/or orchard graBadtylis glomeratashould not be burned —

for example as a means of brush or sweet clover control — unless adequate seed is
available. Burning weakens and eventually kills most of the Eurasian pasture
grasses — which, in the absence of prairie seed, would likely be replaced by such
problem species as tall goldenrod, brush and sweet clover. Tall fescue can be
unreceptive to interseeding and is not controlled by fire. Fescue areas should be
restored last.

If a fall burn is anticipated, seed should be broadcast only after the burn. If a
spring burn is anticipated, most seed should be broadcast in the previous fall or
early winter, to assure opportunity for the seed to work its way down into the
ground. Burning the thatch over seed that has overwintered in the turf will not
damage most of the seed and will foster excellent conditions for seedling
establishment.
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Appendix 2

Mixing Native and Non-native Cool-Season Grasses for Bird Habitat in Prairie
Reconstructions Ed Collins, McHenry County Conservation District

In the spring of 2002, McHenry County Conservation District staff initiated an
experimental planting in former agricultural land using a mixture of nativeera
grasses, forbs and cool-season non-native grasses. The rationale behind timeekperi
was predicated on breeding bird data collected over multiple years and on nsitiiple
These surveys indicated a preference for cool-season grass cover by a number of
indigenous grassland species including bobolinks, grasshopper sparrows, eastern
meadowlarks and savanna sparrows. These same species seemed to unajecsally r
prairie reconstructions dominated by large grasses such as Indiaagddsig bluestem.

The site selected was the Nippersink North Branch Conservation Area, ar00-a
site located just west of the town of Richmond, lllinois. The site possesses a &ig-qu
wetland complex along the North Branch of Nippersink Creek and a degraded savanna
community currently undergoing restoration work. Much of the rest of the site was
composed of ruderal fields, agricultural land, brushy areas and numerous fenat lines
the time of the experiment. A multiple-use bicycle, snowmobile and hiking tradtbise
the site.

The primary experimental fields were 105 acres in size and in row crop
production in the growing season immediately prior to seeding. The mixes werel plante
using a Truax drill in fields prepared by using a farm disc. Eighteen specigstofdiyy-
mesic forbs and two species of native grasses were planted as well apéuies of
cool-season grasses.

Native grasses included little bluestem and side oats grama, bothds&decte
match site soil parameters and because their low profile growth pattersiwear to
the structural components of old field areas being utilized by native grassidsdibi
other sites. In addition, three non-native cool-season grasses, Kentuckydsusgraoth
brome and redtop were also used in the grass mixture. Native grasses were ustal at a
of 3:1 to non-native cool-season grasses.

Monitoring of breeding grassland birds has been conducted for a number of years
since the planting has taken place.

Initial Results

As expected, the hybrid prairie developed a lower profile similar to many ol
fields and abandoned pasture areas. Native forbs developed well on most of the site,
especially in drier areas. Cool-season grasses also establishedrecmdge site, again
as expected.

The site has been utilized heavily by native grassland birds. In part thhedras
due to the large-scale grassland restoration that has occurred onsite, including both
conventional and hybrid prairies. In addition brush removal and fence line elimination
has expanded and connected grassland blocks. Prescribed burning has been utilized on a
regular basis as a management tool.

Species utilizing the hybrid grassland as breeding habitat have included
Henslow’s sparrow, bobolink, grasshopper sparrow, savanna sparrow, sedge wren and
eastern meadowlark. These species have been recorded in significant numbevs and ha
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shown a preference for the hybrid grassland. From this perspective, thienexpaevas
successful. The use of a mixed cool-season grass matrix in conventional prair
reconstruction efforts does produce breeding grassland bird habitat.

As the site contains prairie reconstructions dominated by warm-seassagyra
only, cool-season grasses only and the hybrid prairie, many grassland birdglizak ut
different portions of the site at different times of the growing season. Sucha mi
habitat types also mitigates the potential for any individual speciesi¢pokcessary
habitat due to yearly management cycles such as prescribed burning.

The process is not without drawbacks, however. These include narrowing the
window of opportunity for prescribed burning due to early “greening” of cool-season
grasses. Depending on local conditions this phenomenon may essentially elihenate
option of burning in some years and may produce unacceptable amounts of smoke in
others. While many forbs did establish well in the hybrid matrix, others did not, and
enrichment is being undertaken in some areas of the experiment.

Future attempts to further refine this experiment will include the sutistitof
native cool-season grasses such as June grass in lieu of non-native cool-seasyn grasse
increasing the number and amount of forbs in the mix and lowering overall percentages
of cool-season grasses even further.
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