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EXECUTIVE SUMMARY

The northern bobwhite quais one of the most popular game birds in North America. Its
native rangencluded most of the eastern United Statesth to southern Maine, southern New
York, southern Ontario, central Wisconsin and south central Minnesota, west to very
southeastern Wyomg, eastern Colorado, eastern New Mexico, and eastern Mexico south to
Chiapas. Twentywo subspecies have been recognizZeithice themid 1960s, theb o b whi t e 6 s
range and populations have declined dramatically. Northern bobwhites were relatively common
acmoss southern Pennsylvania farmland and btfasts until about 1943 opulations declined
rapidly between 1943955, but made a recovery in the early 1860Since 1966, the range and
populations of bobwhites have declined to the point that most coumties commonwealth no
longer have bobwhites as a breeding species.

The mission of théNorthern Bobwhite QuaiManagemenPlan for Pennsylvanis fito
maintain and restore wild breeding populations Nbrthern Bobwhite Quail in suitable
habitatso

To support this mission statement, the plan identifies supporting goals, objectives and
strategies for guiding restoration and management decisions oveyearlBorizon, 201-2020.
This plan provides a comprehensive look at tieethern bobwhite in PA Information on
taxonomy, biology, habitat relationships, population and habitat trends, propagation, hunting,
restoration and partnerships are discussed in detail. The most important part of this Plan is
Section |, which outlines the management goals, obgx@énd strategies. In addition, Appendix
| contains aimplemenationschedule, and Appendikincludes public comments on the plan.

There areb strategic goals identified in the plan. Goal 1 callsdetermining the current
distribution, population atus, and trends obrthernbobwhite in PA and proteictg any residual
wild populations.To accomplish this goal, multiple biological and hunter/landowner surveys will
need to be conducted. The number of propadadbevhite quail being released in tratate will
need to be determinetlew genetic techniques will be ustm help in determining if existing
northernbobwhite quail in PA are wild or pemeared and released birds. Museum specimens
will be used to determine the geneticsnofthernbobwhitesin PA to help in determining the
subspecies adapted to FAwild northernbobwhites areeonfirmed breeding in PA, regulations
will be proposed to the Commissitm protect those populations from hunting and the release of
penreaed bobwhite quail within the Wildlife Management Uni{wWMUs). WMUs without wild
populations will be open tmorthern bobwhite quail hunting and the release of jpeared
northernbobwhite quail.

Goal 2 seeks to determine the amount and type of habitat found wbehern
bobwhites exist in PA and calls for developing a model to determine potentiilernbobwhite
habitat in PA In addition, this goal calls for identifying priority habitats for maintaining or
reintroducing self-sustaining northern bobwhite quail populations in suitable habitat by
establishing Bobwhite Quail Focégeas(BQFAS). Habitat improvements will be implemented
to meet habitat targets within BQFA$he Plan proposes to use adaptive management by
developing several models to predicdatest bobwhite quail recovery efforts under different
landruse conditions in BQFAs.



Maintaining and enhancing the quality and quantityna@tthernbobwhite quail habitat
within BQFAs will be critical to restoring bobwhite populations (Goal Bartnersips will be
necessary to achieve habitat targets in BQRASDA, PF/QF, public access cooperators and
other partnersvill need to work with the PG@ enroll BQFAs acres in Farm Bill Programs and
other federal and state habitat conservation programstéeget CREP acres (native grasses and
forbs, and field borders)) to provide needed bobwhite quail breeding, brood rearing, and winter
cover requirements identified in the Bobwhite Quail Habitat Manual.

Goal 4 calls for ssessing baseline northern bobwhte populations on BQFAs and
establishing wildhorthernbobwhite quail populations on BQFAs through the trap and transfer of
wild northern bobwhite quail A minimum of 50 wild trappecdhorthern bobwhites will be
releasedcannuallyon BQFAs for 3 yearaNorthern bobwhite quail populations will be monitored
to determine whether they are sslfstaining Northernbobwhite quail hunting shall be closed
on BQFAs, ngpenrearedbobwhite quail shall be released and dog training for game birds shall
be prohibited within BQFAsIf wild bobwhite quail are not available in the numbers needed to
establish a founding populatiothe plan recommendsvestigaing the feasibility of usig a
smaller number of wilshorthernbobwhitequail to develop a wildcaptive breeding program for
northernbobwhitequail recovery.

An informed public will be key to successfully implementing the Northern Bobwhite
Quail ManagementPlan. Gal 5 calls for assessing public knowledge and attitudes about
bobwhite quail and their recovery andfarming them about recovery activitiesThe first 5
Goals identified in this plan seek tdentify, maintain and restablish wild sefsustaining
northern bobwhite populations in PABQFAs will be used to determine, if and where, we can
maintain viable wildnorthernbobwhite populationsin order to sustain hunting of bobwhites
again,the next step will be to increase these populations and the dismilmitbobwhitego all
identified suitable habitain PA (Goal 6) If we can create and maintain easlyccessional
habitats on publiand privatdands, we believeobwhitepopulations can be restordgestoring
northernbobwhite quail to Pennsylvania wirequire a substantial annual expenditure on habitat
improvements and monitoring and researdliany species of greatest conservation concern in
PA would benefit from this investment in farmland habitat.

This Plan will require the support of thesportsmen and women of PA and all
PennsylvanianaMost importantly, it will require working with farmerprivate landowners, and
public landowners, the USDA, PF/QF and other conservation partners to restore farmland
ecosystems accommodate bobwhites



SECTION I. MANAGEMENT GOALS, OBJECTIVES AND
STRATEGIES

MISSION STATEMENT: To maintain and restorewild breeding populations oNorthern
Bobwhite Quailin suitablehabitats in Pennsylvania

GOAL 1. Determine current distribution, population status, and trends of Northern
Bobwhite in PA and protect any residual wild populations.

Objective 1.1 Determine the cuent distribution of breedingorthernbobwhite populations in
PA.

Strategies

1.1.1.Review and analyze Breeding Bird Atldeta

1.1.2.Review and analyze Breeding Bird Sundaya and Christmas Bird Coutdita

1.1.3. Review existing citizen science informationBed, PSO, PA Birds, etk

1.1.4. Survey quail hunters identified via the Game Take Survey to determine what quail they
are hunting and where

1.1.5.Survey (conduct breeding call counts) all areas where existing data suggest wild
breeding quail are present

Objective 1.2 Determine wherewhen and how manpropagatedoobwhite quail are being
released irthe areas identifiesh Objective 1.1.

Strategies

1.2.1.ldentify all quail propagators in these areas
1.2.2. Survey quail propagators/clients to determine numitaéssed andeleased

Objective 1.3 Determine whether areas witlorthern bobwhite quail on the landscapare
Awil do quail or Apropagatedod quail

Strategies

1.3.1 Determine the genetics afur historical wild northern bobwhite quail using museum
specimens.

1.3.2 Determine the genetics &A propagatediorthernbobwhite quail in the vicinity of areas
that pear to have existing quail populations.

1.3.3. Obtain samples of genetic material of wildrthernbobwhite quail from adjoining states
(Maryland, West Virginia, New Jersey, Delaware and Ofupfomparison

1.3.3 SampleNorthern Bobwhitequail fromar eas in PA with Awil do qu
genetic makeaip; compare with quail from neighboring states and propagated birds

Objective 1.4 Protect existing wildhorthernbobwhite quailpopulations.



Strategies

1.4.1.Establish seasons and bag itsnand other regulations as necessary to conserve wild
northern bobwhite quail populations.

GOAL 2. Determine the amount and distribution of occupied and potentially suitable
northern bobwhite habitats in PA.

Objective 2.1 Develop anorthernbobwhite tabitat model to identify occupied and potentially
suitable habitats

Strategies

2.1.1 Review NBCI and other existingprthernbobwhite models

2.1.2.Quantify habitat characteristics of wheb®bwhite quail currently exist in PA and
adjoining states.

2.1.3.Identify critical habitat and environmental factors that impact quail survival and
sustainability.

2.1.4.Develop a GlShased PAnorthern bobwhite habitat model thatccurately predicts
occupied habitats and identifies potentially suitable habitats.

Objective 2.2 Using thenorthern bobwhite modetientify areas on the PA landscape that can or
might supportsustaimblewild breedingnorthern bobwhite populations.

Strategies

2.2.1.Based on ecological needs of quanld current population datdeermine minimum area
size for sustainable wild quail populations.

2.2.2 Identify priority habitatsthat meet minimum area requireme(pstentialBobwhite Qualil
FocusAreas(BQFASs)) on the PA landscape for maintaining and restoring wild, breeding
quail populations.

2.2.3 Prioritize BQFAs based on wild quail presence, current habitat suitability but devoid of
wild quail, and potential for habitat enhancement to make them suitable for quail recovery

GOAL 3. Maintain and enhancethe quantity and quality of habitat in BQFAs.

Objective 3.1: Develop or identify Best Management Practices for quail habitat

Strategies

3.1.1 Review literature to identify best habitat management practices to benefit quail nesting,
brood rearing and winter cover.

3.1.2 Select those practices that are applicable to PA ecosystems.
3.1.3 Develop a PA BobwhitQuail Habitat Manual.
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3.14. Provide training to PGC field employees, USDA employees, PF/QF, Audubon, PA
Society of Ornithology, PA Bird Clubs and other partners amBill, state, and NGO
habitat programs beneficial to bobwhite quail recovery.

Objective 3.2 Initiate quail habitat enhancement projectgpanrity BQFAsutilizing BMPs.
Strategies

3.2.1 Notify landowners and potential partners in the BQFA allbetinitiative, and conduct
local workshops informing them dfobwhite quail habitat needs and requirements for
population recovery

3.2.2 Within eachBQFA, working with landowners and partneestablish the landuses/habitat
types in the ratios specified the BobwhiteQuail HabitatManual.

3.2.3 Work with USDA, PFQF, public access cooperatanad other partners to enr@QFAs
acres in Farm Billprogramsand other federal and state habitat conservation programs
(e.g., target CREP acres (native grasamd forbs, and field bordergy) provide needed
bobwhite quailbreeding, brood rearing, and winter cover requiremigstified in the
Bobwhite Quail Habitat Manual.

3.2.4. Annually monitor and quantify BQFA habitat and the changes that are occurring

GOAL 4. Within each BQFA assess bobwhite quail populationsnd maintain or establish
wild northern bobwhite quail populations on restored habitats that meet BMPs specified in
the Bobwhite Quail Habitat Manual.

Objective 4.1: Monitor bobwhitequail populationson BQFAs.
Strategies

4.1.1 Ildentify protocols for annually assessing population levels/treamds demographicsf
bobwhite quail on BQFAs.

4.1.2 Implement annual surveys to assds¥white quail presencepopulation levels and
demographics

Objective 4.2: Establishself-sustaining populationsf wild northernbobwhitequail on BQFAs
Strategies

4.2.1 Establish and implementcriteria and protocols fowild northern bobwhite qualil
acquisitions and releasea BQFAs

4.2.2 Identify and catactstates and partners to obtaia multi-year agreementsild northern
bobwhitequail for release on PA BQFAs

4.2 3. Implementstandardorotocolsfor monitoring the survivaldispersal population levels and
demographicef wild bobwhite quaireleased oBQFAS.

4.2 4. By regulation tose all bobwhite quail huntingn BQFA allow no perreared bobwhite
releases, and prohibit dog training for game bwitkin the BQFAaccording to criteria
and protocols in Strategy 4.2.1
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4.2 5. Releasewild bobwhitesaccording to criteria and protocofsStrategy 4.2.1.

4.2.6. If wild bobwhite quail are not available in the numbers needed to establish a founding
population, investigate théeasibility of using wild quail todevelop a wild captive
breeding program famorthernbobwhitequail recovery

GOAL 5. Inform and educate thepublic, landowners and hunters about efforts torestore
wild northern bobwhite quail populationsin PA and assess their attitudes, preferences and
support for wild bobwhite quail recovery.

Objective 5.1:Conduct surveys targeted to appropriate stakeholder groups.
Strategies

5.1.1. Develop and conduct a survey to determine baseline attitudes, preferences and support for
wild quail recovery in PA.

5.1.2 Develop and conduct followp surveys every 5 years to obtain information and feedback
on public attitudes, preferences and support for bobwhite quail recovery.

5.1.3 Survey PGC Public Access Cooperators and CREP landowners every 5 yeagsnindet
their knowledge of and interest in PA bobwhite recovery efforts and the incentives
required for participation in a wildlife habitat improvement program.

Objective 5.2 Inform the public about Northern Bobwhite Quail recovery activities.
Strategies

5.2.1 Use dl forms of media to educate the public on the PGC Northern Bobwhite Qualil
ManagemenPlan.

5.2.2. Annually report research findings and conclusions, population trends and program results
to the public through various media.

GOAL 6. Maintain and enhance potentially suitabldobwhite quail habitats across PA

Objective 6.1: Establish formal partnerships with federal, state and nongovernmental
organizations to facilitate establishing and enhancing sufficient habitat across PA that would
suprt huntable wild bobwhite quail populations

Strategies

6.1.1 Establishagreemerdg between PRQF, USDA, the USFWS Partners for Fish and Wildlife
and other programs that restattea landscape scale habitats benefitting bobwhite quail.
6.1.2. Coordinate with the PDA, PA Farm Bureau, and other farm organizations to incorporate
bobwhite quaihabitat management into technical and financial assistance farm programs.
6.1.3 Coordinate individual, government and NGO efforts to imprdxe@white qualil
habitat. Integratdoobwhite quail recoveryefforts with other habitat enhancement and
conservation programs, such as EPA Stream Bank Fencing program, Chesapeake Bay
Programand theDCNR Riparian Buffer Initiative
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6.1.4. Collaborate with state arfdderal agencies, legislature, counties, townships, and NGOs on
planning, zoning, tax incentives, and easements to improyehitequail habitat

Objective 6.2: Collaborate with regional and nationahorthern bobwhite quail program
initiativesto capitalize on expertise outside the state and influence national and regional funding
that will support large scale habitat restoration work on farm landscapes in PA

Strategies

6.2.1 Support the National Bobwhite Conservation Initiativey serving on technical and
steering committees

6.2.2 Serve on pertinent gsociation ofFish andWildlife Agencies (AFWA)committees that
are addressing quail and quail habitat restoration (Bird Conservation ComRétedent
Game Bird Working Group, and Agri¢utal Conservation Committge

6.2.3 Serve as a member of the Northeast Upland Game Bird Technical Committee and the
Northeast Habitat Technical Committee.

6.2.4 Participate in other bird and wildlife conservation initiatives (e.g., Joint Ventures,
Landscape Conservation Cooperatives)

Objective 6.3: Seek additional funding to implement the Northern BobwQitail Management
Plan for PA.

Strategies

6.3.1. Seek grants from Foundatignpartnersand other sources to support quail habitat
restoration.
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SECTION Il. TAXONOMY AND RANGE

Taxonomy and Native Range

Northernbobwhite quail (Colinus virginianu} arebirds of the order Galliformes and the
family Odontophoridae This family includes 9genera and 3%pecies ofnew world quall
(Madge and MGowan 2002)North and South American quail were formerly considered in the
Phasiardae family However, recent DNA studies have shown that they are onlydveigntly
related toold world pheasants and quail.

Johnsgard (1973) recognized 21 subspecies ohahthern bobwhite. In the USA he
recognized the following subspecidg:Colinus v. virginianugEasternbobwhitg resident from
Virginia to nortkcentralGeorgia and southeastern Alabaaral northern Florida (mostly along
the Atlantic coast and Piedmor#t) C. v. narilandicus (New Englandbobwhite resident from
southern Maine to easentral New York, all of Pennsylvania, and ridge and valley in
Virginia/West Virginia south to Maryland and Delawa82 C. v. mexicanugInterior bobwhite)
resident of much of the eastern United States east of the Great Plains, but not including the
coastal plain and most of the piedmahtC. v. floridanus(Floridabobwhite)resident of most of
Floridg 5) C. v. texanus(Texashbobwhite) resident of most of southern Texas into northern
Mexico; 6) C. v. taylori (Plainsbobwhite) resident from South Dakota south to northern Texas
and east to western Missouri and northwlakansasand 7)C. v. ridgwayi (maskedbobwhite)
resident of SonordMexico and possibly southern Arizanehe United States Fish and Wildlife
Servicealso identified 7 subspecies in the USA and provided data on the historic and current
(1955) distribuibn of thenorthernbobwhitequail.

Both Johnsgard (1973) amédrich and Duvall(1955) considered the historic range of
the northern bobwhite to include all of Pennsylvania. Howe&g&liich and Duvall (1955)
considered the range in 1955 to be restricted to southern and western Pennsylvania counties
Johnsgard (1973) considered all of Pennsylvania toCbev. marilandicus The USFWS
considered eastern Pennsylvania to Gev. marilandicusand western Pennsynia to be
C.v.mexicanusEdminster (1954) also reported the bobwhite was restricted to southern and
western Pennsylvania (Figutg He identified different races of bobwhites based on geography.
Pennsylvania was considered to be omirghern fringeof the specigsrange.

Analysis of Breeding Bird Survey (BBS) data in 2007, suggested that northern bobwhites
may now be restricted to very southern southcentral and southeastern counties and possibly parts
of extreme southwestern Pennsylvania (Ve&@®6) (Figure 2).

In the latter part of the 30century and continuing into the $Xentury northern
bobwhite populations have been declining range wide. Range wide contraction has also been
observed over the past-30 years. Populations on the nentt edge of the species range have
been collapsing. These range contractions and population declines have been associated with
changes in land use and extreme winter weather events awrtivern edge of the species
range.
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Figurel. Range of thé&orthern Bobwhite USA (Edminster 1954).




Figure2. Range of the Northern Bobwhite in the USA in 2@@5ed on analysis of BBS Data
(Veech 2086).

The Historic Range andStatus of theNorthern Bobwhite Quail in PA

Thenorthernbobwhitequail has been eesident of Pennsylvania for at least 11,000 years.
We have little data on their abundance prior to the @&Q08owever, we have numerous
anecdotahccounts over the past 300 yedslgiano 000 provided a comprehensive reviel
the available literature and data available onniwthernbobwhite quail in PA. The following
summary is from Bolgiano

fiDuring the 1960s, Bobwhites were commonly found throughout much of Ohio
and into southern Michigan and southern Ontario. Thesrewcommonly found
throughout much of Virginia, Maryland, Delaware, New Jersey, Long Island, and
southern New England. In Pennsylvania, the highest counts were at Chambersburg, New
Bloomfield, Harrisburg, York, Lititz, Reading, Elverson, and GlenoldererAfie 1960s,
Bobwhite populations retracted along the northern part of their range and became much
fewer in number where they remained. The only Pennsylvania site where they have been
consistently reported after the 1970s is Southern Lancaster County

Bobwhites were probably present in all Pennsylvania counties prior 30. 18
They likely reached their greatest abundance and distribution beft8261860. Their
range during the first half of the 20th centepntracted t@outhern Pennsylvania and the
border with Ohio. They were probably most concentrated between Fulton and Chester
countiesand counties bordering the Susquehanna to Sunfhiayiow 1913; Jenkins
1942; Latham and Studholme 19%tauning 1992).Populations began declining in the



mid-1940 6s and made a recovery in the early 1¢
Quiail has declined b§8% based on BBS data.

PA bobwhites' historical abundance followed a common pattefore human
settlement, a small number of bobwhites lived arountdrabforest openings. Then the
fires and crude agriculture of humans created landscape mosaics and bobwhite
populations reached their zenith. As farmings practiced more intensively, bobwhite
populations declined in response to the diminished food awérc although they
sometimes temporarily increased as farm abandonment once again created favorable
habitat (Leopoldl933; Schorger 1944).USDA longer term set aside programssich as
the Soil Bank Programwere very beneficial to Bobwhites in Pennsylvania from 1958
1964 (Klinger et al.1998.0

Today, we know little about the statumnd distributionof bobwhites in PA. The only
extensive research on therthernbo b whi t e was conductedhadmat he | ¢
special edition of the PA Game News in 193Be latest PA Breeding Bird Atlas 20@009,
confirmed thatbobwhites have continued to decline in .P@nly 18 sites were confirmed as
having breedingnorthern bobwhites Because of the release of ngaB0,000 pesreared
bobwhites annually in PA, it is very difficult to estimate wikithernbobwhitequail population
densities Our best guess is thabrthernbobwhite populations in PA may range froriL000
breeding birds in 2010If populations remainthey are most likely restricted to extreme
southwestern and southcentral Pennsylvania along the Maryland lorther lower Octaaro
Creek Valley and in the Serpentine Barrens. The Serpentine Barrens include Chrome, Goat Hill,
New Texas, and NottinghaBarrens of southwestern Chester County, or collectively the State
Line BarrensThe State Line Barrens is an Important Bird Area (Crossley 1999) and is one of the
few areaswvhere breeding dbobwhites has been documented in recent years (Gross 1D98).
northern bobwhite quaik currently listed as a species of special concern in the PA Wildlife
Action Plan



SECTION Ill. BIOLOGY AND HABITAT REQUIREMENTS

Habitat Requirements

Bobwhites requireearly-successionahabitats and a mixture of cover types d¢lose
proximity. Leopold (1933) characterized bobwhite habitat as -imedrspersed woodland,
brushland, grassland, and cultivated laBdassland may constitute a higher percentage of their
habitat in the western part of their rar{@aylor etal. 1999. Characteristics of bobwhite habitat
nationwide are grassy areas for nesting, interspersed with brush for escape cover, and crops or
native plants for foodEdminster 1954) (Table 1).

Tablel1. General LandUse Patterns for Good Northern Bobwhite Qureinge(cover, percent
cover,mean field sizegcomposition- from Edminster 1954).

Cover % Cover Field Size Composition
Good grassegume mixturewith Korean
lespedezawhere adaptable; full use «
opportunities for priected gras$ roadsides

GRASS 0-40% 5-20 acres field boundaries, divsion terraces, waterway
Native warm season grasses and forbs.
ground and open areas. Stands not too thick.
of annual and perennial weeds.

CROP EIELDS 0-60% 1.5 acres <O and small grains irotation. Lots of

weeds

Bicolor lespedeza woods  bordel
BRUSHY multiflora rose livingfence hedges wherev
COVER 5-20% Y+1 acre suitable; honeysuckle, grapesenbrier, plum, briay

scrub oak thickets on suitabldd areas; no fire; n
grazing.

In small units except for old longleaf pir
stands handled with prescribed burning;

WOODLAND 5-40% 5-20 acres grazing; abundance of good mast spet
like oaks, pines, sweet gum, and fruiti
trees.

Within any particular region, the long termbundance of bobwhites is mainly a function
of habitat conditions, specifically the quantity, quality, and distribution of resources, such as
food, cover, and nesting habitat (Roseberry and Klimstra 1984). In general, cover is a limiting
factor in the notiern portion of this quail's range, and is ample orawandant in most southern
areas (Rosene 1969). Early spring is most often the period of greatest food séosiperry
and Klimstra (1984) described lande for bobwhites on the CarbondaResearch Area in
lllinois as 29% croplandnostly row crops, 35% grass coyacluding small grains, 15% in old
fieldssweedy habitat (including 9% in idle field®il bank mostly, 13% woodsmostly
deciduous woodlots, 2% brush/shrub cover, and 6% humamdtedi

Bobwhites' preferred nesting cover in eastern North America consists of scattered shrubs
and briars interspersed with moderately dense herbaceous or grassy vegetation. Too much grass
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or woody vegetation is undeable Nests tend to be concentramdidle land, especially if it is

about twethree years past agricultural use, in pastures, hayfields, roadsides, or fencerows,
although not where these occur in isolated patches. This habitat requirement means that
bobwhites have a relatively short winvdaf nesting opportunity during the plant succession
cycle. After about 710 years, too much woody vegetation has grown and a disturbance, such as
fire or disking-ground disturbance blgumans, is needed to maintain the successional mosaic
(Klimstra and Rosberry 1975; Roseberry and Klimstra 1984; Taylor et al. 1999).

Food Habits

The bobwhite is primarily a seeazhting bird (Edminster 1954Pants provide from 9%
to 99% of their diet, except during summer, when insects and spiders make up aHouttbne
of the total. Edminster (1954) categorized bobwhite foods into the following groups: wild seeds
(primarily from annual forbs); legume seeds; cultivated grains; mast; fruits; grass seeds; greens;
and insects. Bobwhites eat a large variety of seeds faimiild and cultivated plants (Kabat
and Thompson 1963), and the importance of specific foods may change between geographic
locations, depending on food availability (Reid and Goodrum 1979). The bulk of information on
food habits for bobwhites is from fand winter. A summary of 27 food habits studies (mostly
fall and winter) from the Southeast included data from approximately 2000 hites This
summary noted that over 650 different types of seeds were eaten, of which 78 comprised 1% or
more of the éod volume in one or more of the studies. Plants with both a high percent volume
and high percent frequency lobwhite crops included beggarweeds, ragweeds, lespedezas,
corn, partridge peas, oaks, sumacs, pines, soybeans, and cowpeas.

Common ragweed comiped 21% of the food volume and was the single most important
winter food in Virginia (Baldwin and Handley 1946). Percent volume of other major foods eaten
were as follows: native and naturalized legumes (29%); cultivated legumes (14%); cultivated
grains(11%); mast (10%); misdaneous seeds (7%); fruits (4%); forage and grasses (2%); and
animal matter (2%). Important winter foods in lllinois included corn, soybeans, acorns, and
ragweed (Bookhout 1958; Larimer 1960). Soybeans, corn, wheat, black leedst sommon
ragweed, animal matter, and foxtail were the most important winter foods in Indiana (Priddy
1976) Black locust seeds were heavily uskding periods of snow covetn Missouri, Korean
lespedeza common ragweed, and corn were predominant ewifibods (Korschgen 1948
Korschgenl952). Annual plants were favored fall and winter foods in Oklahoma. Major fall and
winter foods in Georgia and northern Florida included acorns, corn, and pine seeds (McRae et al.
1979). Spring and summer food itemsluded panic grass seeds, leafy greens, and berries. Oak
mast was the preferred food when it was availddlerray and Frye (1957) recommendédt,
in order to providebobwhite food, mast producing trees 25.4 cm dbh or larger be left standing
when forestsare being cut or thinned. The average expected yield of acorns for several large
growth form oaks in Louisiana and east Texas was 0.6 kg/tree for trees that were 17.8 to 22.6 cm
dbh and 1.47 kg/tree for trees that were 22.9 to 27.7 cm dbh (Goodrumw @t Bl. Mostoaks <
17.8 cm dbh produced no mast at all.

Robel et al. (1974) examined quail crops taken within 600 m of food plots and at

distances greater than 900 m from food ptotd-ort Riley, Kansas. From January through April,
sorghum was the mosibundant food item used by quail taken within 600 m of food plots as
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compared to sumac for quail collected at distances greater than 900 rfodehiplots Robel et

al. (1974) found no correlation between the volume dbad item consumed and its energy
valug and they concluded that availabilitgot energy valuewas the chief determinant as to
what a quail would consumeSorghum and corn were rated excellentrfaatabolizable energy

and acceptability to quail, shrub lespedeza and hemp were medexti@kacornswere poor,

and switch grass was extremely poor (Robel et al. &91%w quality foods reported from
Maryland included wax myrtle, poisesak and dwarf sumac (Wilson and Vaughn 1944). Loss

of quail in lllinois was correlated with the quality the range, especially the availability of grain
foods (Roseberry 1964). The value of croplands in providing winter fodzbbavhites is related

to the type of crop, time and method of harvest, weather conditions, and the location of suitable
access car (Roseberry and Klimstra 1984). Unharvested grain left standing over winter has a
favorable impact orbobwhites. Corn and soybeans are about equally importahttashite

foods based on the range occupancy rates of quail. The use of certain pesétidesvery
damaging tanorthernbobwhite populationstarly spring is the most difficult time fdsobwhites

due to the low avaability of seed and fruit crops (Reid and Goodrum 19B®&pbwhites must

rely on the early seed and fruit crop, and the residugb from the last growing season for
survival during theearly spring. Preacher (1978) studied deterioration rates bobwhite
preference of seeds from 35 food plants in South Carolina. Six of the top 10 fresh seeds that were
preferred were also in theg 10 after 120 days of being on the ground. Tigepants were
poison ivy sorghum, chiwapa millet, pearl millebrowntop millet, and Japanese millet
Soybeans accounted for 71 and 40% of the volume of foods eaten during winter and spring,
respectively in western Tennessee (Eubanks and Dimmick 1974). The abundance of such a
nutritious food source during this critical period may have been an important factor in
maintaining the denskobwhite population in this study area. Later studies on the same area,
however, showed a negative correlation between increasing soybean acredgsbwahite
populations (EMm et al. 1982). The increase in the soybean food supply apparently failed to
compensate for a corresponding dramatic loss of security cover armbwnest

A free-ranging quail requires 74 Kcal of energy per day at an amtaeigerature of 2°C
for a photoperiod of 10L:13 for normal body maintenand®obel et al. 1979a)The average
adult quail will normally consume aboa# g of food during a Haou period (Robel 1974
Robel et al(197%D) ranked quail foods according to the amount of daily metaleokcgy these
foods would provide if quail consumed 17 g over éhdQrperiod. The metabolic energy values
and rankings for plant species that cangb@wvn or that occur naturally in Pennsylvamare:
giant ragweed excellent common ragweed, corn, soybeans, sorghum, sunflowadspsage
orangei good millet, Korean éspedezawheat,red oak, andthistle i low; and black locust,
hemp, partridgepea, smartweedmultiflora rose,switch grass, and smooth sumapoor. Daily
energy requirements for quail increase as temperature decréaseexample, at 0°C, the
existence energy requirements for a quail are a#®1it07 K cal/day as compared28.588 K
cal/day at 30°C (Case and Rold€l74:649). Consequently quail have a difficult time surviving
in colderclimates. Because quail have higher energy requirements at lower tempematlyres,
southern Pennsylvania has much potential for maintaining goail populations. Even in this
part ofthe statespecialmeasures to provide high energy foods that will be available above the
snow during any prolonged period of snow coveray be necessary for long term quail
population maintenanceQuail can liteally starve to death on full crops of multiflora rose hips,
sumac or acorns. For example, in a controlled experiment in which the temperature was



maintained at 1°C with a photoperiod of 10L:14D, quail fediet of switch grass seed and
acorns lost 24% otheir body weight in 6 days (Robel et al. 1979b). A weight loss of 25% is
generally fatal. In contrastiuail fed corn or sorghum were able to maintain their body weights.
Based orthese research results, it is obvious that standing corn and sorghuaualde winter
quail foods in Pennsylvania. These crops would normallsgMagable above the snow and they
have a very high energy value. Other high energy foods sudgaeed and sunflowers make
excellent fall foods, but thayay not be available all wier.

We know of only one food habits study conducted in PA for nortbebwhite aail.
The crops of 61 bobwhisecollected from hunters during the 1938 quail season contained 21
known species of vegetable food, 5 groups of insects, and gravel. Vegetable matter occurred 132
times; animal matter, 12 times; and gravel, 6 times. Seven of the 61 crops were empty. Common
ragweed was the most important food taken bybiblavhite. Twentyfive percent of the total
volume of all crops was this prolific weed. Corn was a close second, represerdtingf #ie
total volume. Other foods included foxtasimartweed, wheat, blackcast, luckwheat,grapes,
acorns, gant ragweed, and clover seed (Bennett and English 1939).

Food Habits (Chicks)

Newly hatchedobwhites require a diet high in protein for rapid growth during their first
few months This is provided by insects that canosh easily be found in logrowing
herbaceous vegetation, preferably where there is bare ground for easy movement of chicks and a
plant canopy to shield the birds from predators (Rosene 1969, DeVos and Mueller 1993).
Arthropods are an important source edsential amino acids and protein for growth, feather
development, and maintenance in chicks of most gallinaceous birds (Savory 1989). As such,
several studies (Hurst 1972, Tobler and Lewis 1980, Burger et al. 1993, Manley et al. 1994) have
focused on egtiating habitaspecific arthropod abundance as an index to braditat
suitability for northernbobwhites.

Insects were the most important foods of Mississippi quail chick2@ ttays old (Hurst
1972). Insectabundance is highest in brood habitats comgilegumes and mixed forbs.
Animal foods, primarily beetles (Coleoptera), bugs (Hemiptera), and grasshoppers (Orthoptera),
provided 94.1% of the foods eaten during the first 2 weeks of life of bobwhiteschick
Tennessee (Eubanksd Dimmick 1974). The feeding habits of young quail are similar to those
of adults when the young reach 7 to 9 weeks of Bgbwhites forage primarily on the ground or
in a light litter layer < 5.1 cm deep (Rosene 1969). Theyaaieed in thick mats of vegetation,
and snow > 7.6 cm deep causes the birds to feed on seeds within reach that have not yet fallen.
Ideal foraging habitatonsists ofopen vegetation with some bare ground and a light litter of
smallleaved leguminous pl&s with protective cover nearblforaging cover can be @frious
heights, if plant growth is open enough to permit ease of movement (Davis 1964).

We know of no studies in PA of brood habitat or food itemsbabwhite chicks.
However, we assume that armhmatter makes up a very large portion of young chicks diets.
We do not know if arthropod abundance is a limiting factor for recovenpmifiernbobwhites
in PA.



Summary of Food Habits

Bobwhites in Kansas depended on early seral stage communitiiemdoand obtained
very little food in climax plant communities (Robinson 1957). Bobwhites in Oklahoma showed
similar preferences as early seral stages in abandoned fields provided the best foods, while
climax prairies provided little quail food (Baumgantres al. 1952). Ellis et al. (1969) notéthat
in lllinois: "As plant succession progresses, the density of vegetation rapidly increases, the
percent of bare ground decreases, a "rough" develops, and the incidence of the desirable shade
intolerant quail fod plants such as the ragweeds and betiyges is greatly reduced. The
necessity fomoderately open stands dominated by seqaroducing weedy forbs cannot be
overemphasized in quail managementApparently, lesser ragweed is an important indicator
speciesof the early-successionastage so critical in quail management?lowing disking, or
chopping (Rosene 1969) can be usednaintain these early seral stagBsrning old fields
tends to remove litter and increase insect abundance, providing good foathtatiwhite chicks
(Hurst 1972)However, griodic burning (3 to 5 years apart) of openings in Tennessee produced
dense grass stands that were poor bobwhite habitat (Whitehead and McConnell 1979). Annual
burning, mowing, plowing or disking was necessarylécrease grass cover and increase forbs
and legumes in these opening$Seedingcool seasorgrasses isundesirable forbobwhites
because the grasses compete with preferred native plants and soon form dense, matted sods that
inhibit bobwhite movements anceduce the diversity of foods present (Ellis et al. 1969).
Addition of phosphorus to certain areas in Alabama resulted in large increases in legume
coverage and legume seed production (Speake et al. I¥d5jelds in the Alabama Piedmont
that were 1 t@® years past cultivation contained mostly grasses and composites, and few native
legumes (Speake 1966peakel967). Fields 3 to 5 years past cultivation had 22.4% canopy
cover of quail food legumes, the highest density noted. As fields reached 11 ¢ar$2 qualil
food legumes decreased to 14% coverage, and as fields approached 15 to 25 years, quail food
legumes and actual bobwhite use continued to decrease steadily. There may be considerable
variation in the specific age at which old fields no long@psut bobwhites.

In PA, where we average over 40 inches of rain annuiléy bestbobwhite habitat is
probably reached within 3 years of croplaatthndonment After 5years, perennials and shrubs
and trees start to invade without some type of dishadasuch as prescribed fire or disking.
Cropland habitats that are left over winter as rough stubble with annual weeds present provide
good feeding areas for bobwhites (Edminster 1954). Croplands where almost all rasidues
annual weeds are removedthat are fall plowed are of little value (Edminster 1954; Heitmeyer
1980). Food is probably not a limiting factor in habitats that provide crop residues and their
attendant weeds, and even moderate amounts of native food plants (Burger and Linduska 1967).
Persistent overgrazing caused elimination of quail from an experimental pasture in Oklahoma
(Baumgartner 1945). Overgrazing in another Oklahoma study area favored the increase of
several important bobwhite foods (Baumgartner et al. 1952).

We do not knowfifood is a limiting factor to recovery of bobwhites in PAummer and
fall foods are probably not limitindhowever, late winter and early spring food availability may
be, particularly in years with deep snowéateris not a limiting factor in PA.



Roosing Habitat

Bobwhites prefer areas where approximately 50% of the ground is exposed, and 50%
contains upright growth of herbaceous and woody vegetédioroosting(Rosene 1969). Each
covey range requires one to three shrubby thickets 0.05 t@azlze. Plum patches that grow
to a height of 1.2n to 1.5 m are ideal. Bobwhites use dense woody vegetation during midday
(Robinson 1957; Roseberry and Klimstra 1984). Bobwhites in Kansas typically foraged in open
areas in the early morning hours, thestupied the woody "headquarters” until late afternoon,
when they resumed foraging in the open until evening (Robinson 1957). Bobwhites may choose
habitats and regulate their daily movements in response to the intensity of light at ground level.
Their useof areas of high light intensity was restricted, probably as an avoidance of diurnal
predators. "Headquarters" areas should be at leastmi@®d dense enough to reduce midday
light to less than 1,000 footcandl&savis (1964) described escape coversasally consisting of
dense woody vegetation 1.0 m or more in height. Multiflora rose provides adequate overhead
cover, butmay betoo dense near the ground, and inhibits bobwhite visibility and ments
(Hanson and Miller 1961). Japanese honeysuckleiggevexcellent dense understory cover for
use as "headquarters” (Roseberry and Klimstra 1984).

Wiseman and Lewis (1981) reported tHatl and winterroosting habitat in tall grass
rangelandhad a mean stem density D808 stems/f Seasonaldifferencesrangedfrom 239
stems/m in the spring to 144 stemsfrim the fall to 136 stems/frin the winter Klimstra and
Ziccardi (1963) reported stem densities of 181 stefs/emne typical of winter roosting habitat.
Mean stem heights of typical winter roosting epaveraged 59 cm in lllinois (Klimstra and
Ziccardi 1963) to 68 cm in Oklahoma (Wiseman and Lewis 1981). Preferred winter roosting
covers in Oklahoma's tall grass rangeland were short shrub types, grasslands, ssetthede
forbs in nearly equal propaonhs. Klimstra and Ziccardi (1963) reported that the most common
vegetation at winter roosting sites were {fidevering composites and perennial and eseason
grasses in association with goldenrods, comnagmweed broom sedge, wild onions, asters, and
bluegrasseddowever, theyindicated that the best winter roostiogver on their study area was
wheat stubble resulting from combining that tsadne annual and a few biennial plants such as
ragweed, panic grass, smartwelgidens, and foxtalil in itIn addition, idle aras wth patches of
broom sedgénterspersed with annual weeds and grasses; lightly grazed brome, bluagdass,
pastures; corn fields with about 1/4 acre patches of smartweenttsrdforbs railroad right of
ways that were burned annlyaland fallow-intertill areas with herbaceous weeds and early
perennials were goodoosting cover. The types of roosting cover selected afforded good
protectionfrom the wind.Elevation and aspect of winter roosting cover were also important.
Quail tendedto select roosting areas that had a south or southwest aspect modedrom
higher to lower elevations during increased wind movement (KlinasidlaZiccardi 19683

The physical characteristics of vegetation at roost sites are moretamptnan the
species of vegetation (Klimstra and Ziccardi 1963). Bobwhites in Oklahoma roosted on the
ground, in areas surrounded by herbaceous vegetation 0.3 m tall, of low to moderate density, and
with little overhead canopy or obstruction (Davis 1964). Sixty pérceroosts in lllinois were
on bare ground and 31% on duff (Klimstra and Ziccardi 1963). Matted or densedwrba
cover was avoided. Eighty percent of the roosts were in herbaceous vegetation 30.0 to 90.0 cm
tall, and the average stem density was 1A¥.0The average height of the tallest vegetation at
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roost sites in Oklahoma was 68.0 cm and the average stem density was 4 @8i8#man and

Lewis 1981). Ideal roosts in lllinois were on bare ground or light duff in vegetation 30.0 to 60.0

cm tall (Ellis et al. 1969). Preferred night roosting habitat is provided by wheat stubble fields and
other land uses that provide an open canopy, sparse and short vegetation, and a ground surface
nearly devoid of dead vegetation (Klimstra and Ziccardi 1963).

Winter Habitat

Late winter is often a critical period for bobwhites due to low food supplies and poor
protective cover (Edminster 1954). Dense thickets of low brush or young pine stands provide the
best winter cover. Winter cover in the northern portions ofbiblewhite's range is relatively
scarce, and the need for such cover is greater than in the South (Rosene 1969). Winter is the
critical season for Wisconsin bobwhites due to the lack of high quality food and cover (Errington
1933). Primary winter cover in \&¢onsin farmlands is provided by woody hedgerows at least
1.8 m wide (Kabat and Thompson 1963). From 1931 to 1950, this Wisconsin study area had
about 23 birds/mile of hedgerow. Bobwhite populations were eliminated as the amount of
hedgerows was reducedin 1 km/113 ha to 1 km/164 hBobwhites on thaiorthern edge of
their rangepreferred wooded areas with dense understéwy cover and loafing, accessible
agricultural grains or weed seeds, &, grassy cover for roosting (Ro&el969; Roseberry and
Klimstra 1984).

Winter cover in Oklahoma was confined to wooded ravines and patches of oaks that were
bordered by idle or active croplands (Baumgartner 1945). Rank growths of tall weeds provided
some winter cover. Bobwhite coveys in Tennessee spenttiittée during winter in croplands
(Yoho and Dimmick 1972). The presence of Japanese honeysuckle was important, and
honeysuckle patches provided 63 of 107 roost sites. Roosting and loafing sites switched from
open to woody cover during periods of prolongedve cover in lllinois (Roseberry 1964). In
addition, coveys were more sadary and range size decreasedbwhites in the Southeast
generally located their roosts in relatively open areas of herbaceous vegetation, and avoided
dense tangles (Stoddard 193Rosene (1969) reported that winter roosts in the Southeast
generally were in scattered herbaceous vegetation about 0.6 m tall, open at ground level and
above. Roost sites shifted to denser cover as cold, snow, or wind became severe.

The main vegation typeutilized by quailin a Fulton County PA studywas Japanese
honeysuckleThe dense thickdike growth ofthis norrnativeplant provide ideal shelter for the
bobwhite(Latham and Studholme 1952 andley (1945) emphasid¢he value of honeysuckle
as a wildlife cover and food plant in Virginia and other Southern states. Since the leaves are only
partially deciduous, the dense foliage provides protection for wildlife from high velocity winds
andthis plant is resistant targzing, fire, cutting, and sprayinBespite these positive attributes,
Japanese honeysuckle is a highly invasive species and thus not recommended for future quall
management in PA. Attempts should be made to idem#yive shrubgroviding similar food
and cover characteristider use wherequail managemenits a desired aspect of land use in
souttcentralPA.

Seckinger etal. (20@) altered landscape structure and composition by converting
approximately 33% of timbestandsto early-successionaherbaceus plantcommunities on 2
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treatment sites, which reduced percentage of landscape and edge density of closed canopy forest
and increased percentagelafidscape irearly-successionaherbaceous communities, and left 2
control sites in their former compadsit. During one pretreatment yedr998 1999) and 3 post
treatment years (1992000, 20002001, 20012002), they estimated winter (15 Oaber- 10

April) survival on treatment ancontrol sites from a radimarked sample of 920 bobwhites.

They used Cox Prportional Hazard models to test for effects of treatment (fa@stersion)

and covariates describing landscape structure and composition (% closed canopy feaglst, %
successionaherbaceous, woodeedge density) on winter survival at multiple spasahles.

Winter survival on the treatment sites pooled across the 4 winter seasons wesMfiésed to

32% for control sites. Additionally, for each 1 m/ha increase in closed canopy woods edge
density within winter covey ranges, risk mortality increased.3%. Their results suggest
composition at the landscape scale and landscape structure at the local scale influence winter
survival of bobwhite. Management strategies that alter composition and structure and increase
usable space may be effective in matigg winter mortality thereby altering population
trajectories. Typical bobwhite management plans focus on improving quality of herbaceous
vegetation structure within existing herbaceous patchewever, population processes may
work at larger spatial stes

Williams et al. (2000) conducted aomparative study of winter bobwhite ecology on
rangeland and cropland ecosystems in-eastral Kansagll November 31 January 1993
1996). They considered woody cover typm the study areas to be an escape cover for quail.
Theyused radigelemetry to investigate survival, movement, and coyge selection. Over the
3-year periodthey monitored 91 individuals on a cropland study area (CSA) and 66 birds on a
rangeland study ard®RSA). Survival was higher on the CSA (0.46) than on the RSA (0.27) (P =
0.03); the difference was due to increased harvest mortality on the RSA (P = 0.04). Mean daily
covey movement was higher on the RSA than on the CSA (P < 0.01). Comparindypever
selection between study areas, it was found that bobwhites selected cropland more on the RSA
than on the CSA (P < 0.01). On the RSA, increased daily movement correlated with decreased
selection for woody cover and increassélection for cropland (P < 0.02Dn the CSA,
increasedvoody-cover selection decreased natural predation (P = 0.03). QRSAedecreased
movement, increased woody cover, and decreased pastaction reduced natural predation (P
< 0.05). However, increasedoody-cover selection ineased harvest mortality (P < 0.01).
Consequentlythey consideed the selection for woody cover to be an important variable in
bobwhite survival on the RSA. It is suggested that landowners on rangelands could reduce
natural mortality by takingdvantagef programs available from federal and state governments
andnongovernmental organizations, to increase woody cover for bobwhites.

It is likely that suitable roost cover is a limiting factor in certain habitats (Klimstra and
Ziccardi 1963). Although dees woody thickets provide optimum shelter during severe winter
conditions, the open roosting cover that bobwhites prefer during milder weather is more
important on a yeato-year basis.We do not know if winter cover is a limiting factor for the
recoveryof bobwhite quail in PA. However, because of very small and isolated populations,
during winters with greater tha40 inches of snow, winter cover could be a limiting factor in
PA. Good bobwhite management must stress the manipulation of nsifie@dssio (Roseberry
1979). Deteriorating habitatonditions in southern Illinois caused an 85% decline in a bobwhite
population. Secondary succession eliminated preferred food species, replaced weedy and grassy
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