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EXECUTIVE SUMMARY

The first edition of the National Wild Pheasan€Conservation Plan wasvritten by the National Wild
Pheasant Technical Committee anapproved in 2013. Since then participating state wildlife
agencies the Midwest Association of Fish an@Vildlife Agencies,and Pheasants Forevecooperated
to hire a Plan Coordinator anctreate a Plan Management Board.

Torefresh the strategic direction of thepartnership, the Management Board requested a revision of
the National Plan.Work on the revision beganwith a joint meeting of the Technical Committee,
Management Board, and Plan Coordinator i@ctober2019. Those discussionsdentified three
planning and partnership objectives:

1 Maximize the resources available to federal and state agenciesn-governmental
organizations (NGO$, and other partners to improve pheasant abundance, access to quality
hunting opportunities, and other amenities necessary to improve pheasant hunter
participation and the relevance of pheasant management.

1 Maximize theefficiency with which federal and state agencies, NGOs and other partners use
their collective resources to improve pheasant abundance, hunter participation, and
management relevance.

9 Strengthen the body of scientific evidence (a) describing the factorsfa€ting pheasant
abundance and hunter participation, and the methods with which those factors can be most
efficiently influenced; and (b) quantifying the broader societal benefits of pheasants, their
hunters, and habitats, and how best to communicate theelevance of those benefits to a
diversity of stakeholders.

Six issues an@®5 associated work items were alsalefined in reference to the objectivesand work
items were prioritized by the Board in June 2020. An updated estimate pérticipation and
expenditures by pheasant hunters was also requested, as was a revised estimate of national and
state nesting habitat acres needed taneet state pheasant management objective§.he Plan
Coordinator and Technical Committe@mbtained datafor 24 statesand performed analyseson these
subjects findings included:
9 During the most recent five year period for which data were availabl€2015-2019), average
annual hunter participation and expenditures were745,000 and $521 million, respectively.
This equates to about$159 expendedper harvested wild rooster.
1 Pheasant huners declined68% between 2001 and 2016 To address this and similarsmall
game hunter declines, v recommendcooperative action as described by the Association of
Fish and Wildlife ACAT AEAOS6 " EOA #11 OAOOAOQEIT #1i1 EOOAA A
Participation Committeein reference to AFWA Resolutior2019-05-10.
1 Weestimatedthe relative productivity (per-acreability to produce successful nestsof
pasture, small grainsalfalfa, grass hayandConservation Reserve ProgramGRB lands.
This allowedconversionofAl 1 EAAEOAO AAOAACAO ET\V@iuesO#20 ! AO
with one CAE equal to the productiveapacity of one acre 00 O O A A EQRHEile] CRP that
is idled during its 10-15 year contract, apart from1-2 required mid-contract management
treatments). Planhabitat goalsare thus expressed in terms othis metric.
1 Across the 24 statesan additional 18.73 million CAEs are needed to meeatollective
pheasant management needs, &% increase over current leves. The benefits of new CRP
enrollments vary among states, but a national enroliment of 45 million acres would allow

Wild Pheasant Conservation Planiy



most states tomeet or approach their habitat goal. We therefore recommendpolicymakers
adjust statutory language, policies, and incentives such thatnational CRP enrollment of at
least 45 million acres is achievedby the end of the next Farm Bill administrative period
(circa 2028).

If pheasant densities Birds/CAE) remain attheir current historic lows, it may take much
more than 45 million acres of CRP tochieve the desiredeffect on population abundance
Though the reasons for density declines are uncertain, the phenomemaoincides with the
rise in adoption of partial-field CRP practices at the expense of whefeeld contracts. As
this may negatively affect pheasant nest success, we recommend enhancing wHaél
enrollment incentives to keep large block CRP fields conon.

Since pheasants are not a shared resource among the states, policies that favor habitat
creation in some states over others should be discouraged. Our partnership supports
efforts that provide benefits equitably across the pheasant range.
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INTRODUCTION TO THE SECOND EDITION

@lans are useless, but planningiiglispensabled

? President Dwight D. Eisenhower

It may seem odd tantroduce a plan by questioring its utility , but it is the abruptness ofOE A N OT OA8 O

first phrase that snaps thesecond irto sharp focus Much has happenedn the pheasant
management arenasince theAssociation of Fish and Wildlife Agencies approved 2083ational
Wild Pheasant Conservation PlanE A OA A £0 A O, séqemfpmbich@vhsAntidipgtedh the
document and some that was notThough state agencieand other stakeholdersused its contentin
different ways,OE A ¢ 1t p rimadyi bArlefii riay have beerthe communication and
partnerships it subsequentlyfosteredto help address an evolving set afonservationchallenges
that often crossed state borders. In short, it created a/£l OO  Ahdspendatfa@plannify as
an adaptive activity that includes andcontinuesbeyondthis second edition of tle Plan

The primary milestones in the developmentimplementation, and revisionof the 2013 Planare
provided in Appendix A. Key among them werethe creation of amulti -state funding partnership to

hire aNational Wild Pheasant Conservatiolan Coordinator(hereA £0A O 001 AT in#1 1T OAET A(

April 2016, and theformation of the National Wild Pheasant Conservation Plan Management Board
(hereA £OA O O- AT A CliterAhht ummér. Aoy iith the National Wild Pheasant
Technical Committed EAOAAEOA O 04 A Aihbse dembersiirbté theHiGt@ditidn of
this plan), thesepartnerships form the coreof the national planning and implementation effortand
are responsible for the content othis document

We retained muchof the form and some of the content of th2013 Plan in this edition. The
Background section andHabitat Management Practice appendices have been edited to incorporate
new information, whereas theeconomics section has beesignificantly expandedand updated
4EEO AAEOEIT 1 8 O objeriivds] ishdes, ahd gridridy wdkK iténiis grew out of a joint
meeting of the Management BoardTechnical Committee, and Plan Coordinator in October 2019
with subsequent revisions through the summer of 20Q. The state and regional treatments
particularly the habitat acreage goals, remain Plan cornerstondsut the Plan Coordinator and
Technical Committeemadeimprovements to the model with which thegoals were deermined.

Plansby themselvesdo not solve problems, butplanning helps us more clearlyidentify our

priorities , the resources we havéand need to address themand how bestto accomplish

important work cooperatively. Plans are our besthoughts and intentions at a point in time,

whereas planning is arongoing, adaptive processo which our partnerships remain committed.

We hope that readers willapproachthA 01 AT 80 OAAT T A AAEOEI 1T xEOE
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BACKGROUND

O- ATl bderabquainted with the common pheasant a long tinas he has

xEOE AOAOU 1 AOOOAI DHOI AOAO OEAO

2 SenatorFrederic C. Walcott

Historical Context

John Deere probably never understood the magnitude of change his moldboard plow would set into
motion. With this invention, European settlers turned the grasslands of North America upside
down, including much of the vast prairies that had been home to countless bison, elk, pronghorn,
and even large predators like wolves and grizzlies.

The sweepirg changes that converted grassland landscapes to cropland left many voids in the array
of wildlife species. Early accounts indicate greater prairiehickens (Tympanuchus cupidpinitially
became more abundant in response to the scattered grain fields cted during the initial stages of
agricultural establishment. But as crop fields eventually dominated many landscapes and the
remaining prairie was fenced, prairie grouse Tympanuchusspp.) became remnants of their former
numbers. ltis not hard toimagine this loss becoming the impetus for the rise of a new game bird,
one with a very different taste in habitat and from an altogether different land.

Over the course of several millennia, the ringiecked pheasant Phasianus colchic)shad adapted

not only to coexist with human agriculture, but to thrive around it. So it must have seemed logical

in 1881 when Judge Denny arranged to have a shipment of Chinese ringnecks, trapped near

SEAT CEAEh OAI AAGAA ET O OEA A O Witahktie Falleg. WhikOE A O

$ATTUBO A&EEI OO0 xAO 11060 OEA AEAEOOO AOOAI PO AO AO

to be successful. This success captured the imagination of North American hunters and triggered
the meteoric rise of this specacular game bird. It was only a matter of time before the ringecked
pheasant was widely established in agricultural regions of the northeast, Midwest, northern plains,
intermountain west, and the Pacific states.

These birds were initially released intonear-perfect pheasant habitats. Relatively primitive
agriculture created a patchwork of small fields witha diversity of cover types andots of edge. Hay
harvesting was a slow process that allowed time for good nest success. Weeds were abundant in
the crops providing ideal brood habitat and highquality winter cover. Harvest of grain was
inefficient, leaving abundant waste grains supplemented by weed seeds for winter food. Under
such conditions, itis likely that many of the original releases took hal and those birds initially
thrived.

Depending on the region, North American pheasants generally rose to peak populations between
the late 1930s and the early 1950s. These increases were by no means simultaneous across the
range. Habitat loss associatedith drought and the Dust Bowl of the 1930s in the western plains
decimated pheasant numbers. Peak populations there came only after the drought ended and
conservation measures on agricultural lands were implemented. Elsewhere, losses associated with
agricultural intensification were noted as early as the 1940s, probably resulhg from increased
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demands placed on the land during World War II. This was perhaps the first illustration of how )

federal policy and geopolitical events could affect what had becoA . T OOE ! i AOEAASO 11 C
game bird.

In 1956, the Soil Bank Act began to add millions of acres of perennial grassland habitat to U.S.

landscapes which helped to maintain good pheasant populations into the middle 1960s when the

Act was repealed. Onef the more interesting periods of geopoliticallyrelated pheasant decline

and recovery occurred in the 1970s. A period of ablut grain production occurred after the U.S.

sealed a huge grain deal with the Soviet Union in 1973. Then U.S. Secretary at@igure, Earl

"O0Uh AQETI OOAA MEAOI AOO O1 bPI AT O O&FAT AAOT x O EAT A
markets. And plant they did, often removing fencerows to increase field size, breaking new ground,

and increasing the frequency of tillage in the prcess. The predictable result was that pheasant

populations plummeted on the Great Plains, hitting a low point in 1976. But this decline was not to

last. In 1974, Arab states embargoed oil exports to the U.S. causing fuel prices to spike. In August of

1976, a sharp decline in grain prices began as a result of the U.S. embargo on grain exports to the

Soviet Union. Combined, these forces resulted in fewer acres being seeded with-iessnse weed

control. This set the stage for an amazing pheasant conasli. More recently, the Conservation

Reserve Program (CRP), first created by the 1985 Farm Bill, has become a cornerstone for pheasant
EAAEOAO OEOiI OCEI 0O OEA AEOA80 5838 OATCAS 4EA OD
throughout its range, butperhaps is most obvious in the Corn Belt where agricultural landscapes

have become so dominated by intensive cropping of corn and soybeans that little perennial

vegetation remains.

Agricultural intensification in many forms has continued to erode the rig;-i AAEAA DEAAOAT 08 O
habitat base forthe last3t AAAAAAOh AT OE ET NOAT GEOU AT A NOAI EO
range, fields have increased in size with associated losses of perennial habitats and field edge. In

many areas of the range, large trastof grassland have been converted to cropland as commodity

prices continue to rise, leaving pheasants with fewer and fewer place to nest, brood their young, or

escape predation. Additionally, more widespread and effective weed control within crop fieldgs

also reduced the availability of quality brood habitat. Shorter varieties of small grains and more

powerful combines have together resulted in reduced crostubble height, leaving pheasants more

vulnerable to predation and adverse weather. In regionsf the intermountain west and the Pacific

states where irrigation is essential to producing crops, a side effect of increased efficiency in water

distribution and application systems has been elimination of many grassy and/or weedy areas once

critical to producing and holding pheasants.

But not all changes in the pheasant range have been negative. The development efilhtarming

and its specialized seeding equipment allows the farmer to plant crops and control weeds without

turning the soil. New coldtolerant varieties of winter wheat are steadily replacing spring wheat in

the northern plains. Since winter wheat is seeded in the fall, it can develop ground cover of

sufficient height for nesting and brood rearing much sooner in the spring than was pveusly

provided by spring wheat. The development of the Shelbourne stripper header now allows farmers

O EAOOCAOO xEAAO AT A 1T OEAO Oi All COAET O xEEI A 1AA
was before harvest. This taller stubble provides liter cover than stubble left after harvest with a

conventional sickle-bar header.

Justification

Why create a national plan to promote the conservation of wild ringnecked pheasant populations?
Currently, multiple conservation plans have been or are beindeveloped for native gallinaceous

birds (i.e., quail and grouse species) due to declining populations and habitats. No doubt, there are

Wild Pheasant Conservation Plan3



those who dismiss the ringnecked pheasant as just another exotic species. To be sure, problems
have often outweighedbenefits with many other introductions of exotics. But generally, this has
not been the case with ringnecks. Though isolated instances of intepecific competition do occur
between pheasants and native prairie grouse, in the vast majority of their raegpheasants have not
displaced native galliforms, but rather filled habitat niches that became available after agricultural
development occurred.

Pheasants in North America have become a powerful engine for conservation. The strong desire to

see and pursue this beautiful game bird has motivated generations of hunters to conserve and

create wildlife habitat. Pheasants require habitats that benefinultiple species of wildlife.

Conservation efforts small and large aimed at conserving pheasants will have a myriad of benefits

Ol TAOEOA xEI Al EEAAh OPAAEAZEAAI T U GCOAOOI AT A ODPAAEA
agro-ecosystems since théabitats created on their behalf benefit many less charismatic species.

Without the work of the many advocates who mainly know conservation through their interest in

pheasants, it seems unlikely that our collective efforts to control soil erosion and impve water

guality would be as effective as they are today.

Without ringnecks, how many urbanites might have less understanding of rural America, and vice

versa? How many youngsters might never have experienced the camaraderie and exhilaration of

the huntin the crisp air of fall? And how many of those might have never learned the love for the

land that they possess today? Those who now care for the land would have loved to experience the

wildness of the prairie before it was turned and tamed by JonnD&@A 6 O D1 1 x 8 /| £ AT OOOR
never be. Butitseems likelythe hea® | OT AET ¢ OEOEI 1 1T £ OAEETI ¢ A EEOOC
from that experienced by youngNative Americanson their first bison hunts 150 years ago. This

keeps us connected to théand. Nothing is more important. Outdoor interest from our rising

generation is decreasing, and as a result hunting and fishing license sales, which have traditionally

supported wildlife management in this country, are following suit. Arguably, the pheant has been

the reason for more introductions to the outdoors pursuits across its range than any other wildlife

species. Youth recruitment into hunting and fishing is critical to the future of wildlife management,

and this species is critical to that reruitment.

Stated simply, the pheasant has captured the heart of the American sportsman and has an

enormous economic impact to the country. The reality of this economic influence can be seen from

state agency budgets to local communities that benefitffo OEA ODBT OOO0I AT 80O Al 11 AO¢
impact of pheasant hunting can wield a large socipolitical interest in conservation, even

influencing the habitat pheasant and other wildlife depend on. Agricultural policies that are more

conservation oriented have come about due, at least in part, to this exotic species. The economy

generated by the singular interest in this wildlife species cannot be ignored, nor the efforts afforded

by organizations, such as Pheasants Forever, that generate funds aimed at paeasonservation.

This plan is not simply a necessary accumulation of statistics that document where we have been
and what we hope to retain for the future. It represents asther important step aimed at finding a
way to keep the ringnecked pheasant an integral part of our agricultural landscape and our culture

Wild Pheasant Conservation Plan4



OBJECTIVES AND PRIORITIES

Oncreasing the extent rather than the quality of nesting habitats in established
pheasant ange has about as much promise as anything we can see as a general
management measur@ 6

2 Paul L. Errington and Frederick N. Hamerstrom, Jr., in the first issue of the
Journal of Wildlife ManagementL937

Evidence accumulated since Errington and Hamenstm made their 1937 statement suggests they
were either prescient observers or lucky guessers, and thus pheasant managers have been focused
on providing habitat, and especially nesting habitat, for a long time. Unfortunately, simply knowing
what to do hasnot been sufficient to keep pheasants abundant.

States face a number of common management challenges associated with providing habitat and
hunting opportunities in modern agricultural landscapes. To identify the most critical of these, a
joint meeting of the Management Council, Technical Committee, and Plan Coordinator was held in
October 2019 near Fort Ransom, North Dakota. Those discussions were later condensed into a
problem statement, objectives, issues, and work items, with each state then scorihg work items

to determine their priority. A conceptual model depicting the relationship among issues and work
item subject matter was also developed (AppendiB).

Problem Statement: The importance of pheasants as a game species has diminished somewhat
over the past 50 years. This decline is important not only because pheasants provide high quality
small game hunting opportunity and an important source of revenue for conservationub also
because pheasants serve as a bellwether species for other grassland birds.

Drivers associated with changes in the popularity of pheasant hunting include pheasant
population declines associated with habitat loss and perhaps also changes in hunteefarence
(e.g., increases in the popularity of deer hunting associated with surges in the population of white
tailed deer).

Most state agencies and NGOs lack the resources necessary to autonomously restore
pheasant numbers through largescalehabitat creation and management. USDA Farm Bill programs
remain the biggest provider of habitats in many states, but the acres enrolled in these programs is
down sharply from peak levels 15 years ago. The primary challenges currently facing pheasant
managers include attracting additional resources to bolster pheasant numbers and hunter
participation, and in turn using those resources to their maximum beneficial effect.

Agencies deliver multiobjective conservation projects in landscapes where pheasants are
difficult or expensive to produce. In these settings, managers must understand the ability of
pheasant habitats to benefit other conservation targets and communicate those benefits to an array
of stakeholders. Similarly, managers should be able to estte the pheasant benefits accruing
from habitats restored for other purposes, and to recommend adjustments to improve pheasant
outcomes compatible with primary objectives. If these translational benefits cannot be well
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articulated, pheasants risk becomin@n increasingly marginalized objective across a large portion
of their range.

Given the above, this revision to the 2013 National Wild Pheasant Plan focuses on the
following three objectives.

Objective I. Maximize the resources available to federal ahstate agencies, NGOs, and other
partners to improve pheasant abundance, access to quality hunting opportunities, and other

amenities necessary to improve pheasant hunter participation and the relevance of pheasant
management.

Objective 1. Maximize theefficiency with which federal and state agencies, NGOs and other
partners use their collective resources to improve pheasant abundance, hunter participation, and
management relevance.

Objective lll. Strengthen the body of scientific evidence (a) describg the factors affecting
pheasant abundance and hunter participation, and the methods with which those factors can be
most efficiently influenced; and (b) quantifying the broader societal benefits of pheasants, their
hunters, and habitats, and how best tacommunicate the relevance of those benefits to a diversity of
stakeholders.

Key issues associated with these three objectives will be addressed strategically as follows.
Issue 1: Maximizing Farm Bill Benefits z Historically, the Farm Bill, and especi#y its

Conservation Reserve Program (CRP), has been the largest source of national funding for pheasant
habitat creation and maintenance. Pheasants Forever (PF) and the Association of Fish and Wildlife

Agencies (AFWA) maintain active and effective advocady£/&1 OO0 11 AAEAI £ T £ OEA
habitAat peeqs, bgt [e(jera! budge:[ [ealitigeg make it difficglt to secure e've~n‘m9dvest inc[egses ’inA . A
AT T OAOOAQET I AOT AET C8 0O A OAOOI Oh &OT AET C Al O O

the CRP acreagjcap remains well below its historic peak of more than a decade ago.

Realistic goals include (a) maintaining current funding levels for critical programs, and (b)
assuring that existing funds are deployed effectively. State wildlife agencies are uniquely
positioned to provide much of the science needed to assess the impacts of Farm Bill programs on
pheasant populations while PF and AFWA are well suited to use that science in support of our
programmatic requests.

Work Item 1.1 : Create and maintain an uto-date position document that details our

preferred provisions and implementation policies within Farm Bill programs (CRP, EQIP,

CSP, SHIPP, etc.) including the scientific and economic bases that support those preferences.
Responsibility: Plan Coordinata and Technical Committee

Additional Funds Required: No.

Priority: 4 (of 16 new items).

Status: Ongoing.

Work Item 1.2 : Update the statescale, harvestoriented habitat model in the National Plan
to account for the continuing decline in hunter particpation and nonrandom selection of
nesting habitats by hens, and use model results to estimate the acreage of CRP and other
habitats needed to meet state and national pheasant conservation goals.

Responsibility: Plan Coordinator and Technical Committee

Additional Funds Required: No.

Priority: 6 (of 9 ongoing items.

Wild Pheasant Conservation Plang



Status: Completed and mgoing (seeHabitat Goal Methodologyp. 30) and National and
State Habitat Goalgp. 34) sections forupdated model and results)

Issue 2. Managing Fragmented Pheasant Populations z As pheasant habitats shrink and
fragment, state agencies increasingly confront the management of smaller, more isolated
populations. Not surprisingly, demand for hunting opportunities often outpaces sypy in these
settings and questions arise regarding the need to intensively manage remaining habitats, reduce
harvest mortality and disturbance, translocate wild birds from other areas, and/or control
predators. Some of these alternatives have had low hisic rates of success but remain popular
among some stakeholders, leading to controversies that can be difficult for agencies to negotiate.
Habitat-based interventions have a low risk of controversy but their results remain difficult to
guantify and predict, making comparative costbenefit analyses elusive. Although choices are
guided by stakeholder objectives and values on a cabg-case basis, there is no consensus about
which approach best achieves desired outcomes, and under what circumstances eachost likely
to succeed.

Work Item 2.1 : Use available data, and generate additional data where necessary, to
identify minimum habitat areas necessary to sustain pheasant populations and hunting
opportunities within the various landscape types acrossth© PAAEA O8 OAT CAS8
Responsibility: Plan Coordinator, Technical Committee, and possibly contractors.
Additional Funds Required: Possibly.

Priority: 2 (of 16 newitems).

Status: Not started.

Work Item 2.2 : Create and maintain a white paper describing wdt is reliably known

about the direct and indirect effects of hunting on pheasant populations, including

OAAT I 1T AT AAGET T O &I O AAEETEI C A OEOI OAAT A bl pol
Responsibility: Plan Coordinator and Technical Committee.

Addit ional Funds Required : No.

Priority: 12 (of 16 new items).

Status: Not started.

Work Item 2.3 : Create a standard measure of pheasant abundance using multiple data
sources that can be incorporated into existing habitat and hunter participation/success
models.

Responsibility: Plan Coordinator, Technical Committee, and possibly contractors.
Additional Funds Required: Unknown.

Priority: 3 (of 16 new items).

Status: Not started.

Work Item 2.4 : Create a rangavide, spatially explicit (i.e.,GISbased) mathematical model
and decision support tool to estimate multiscale pheasant abundances associated with
habitat/land cover conditions, such that reliable costbenefit analyses can be performed.
Responsibility: Plan Coordinator, Technical Commige, contractors.

Additional Funds Required : Yes.

Priority : 1 (of 16 new items).

Status: Not started.

Work Item 2.5 : Create and maintain adnterstate Pheasant Translocation Position
Statement and Guidelinedocument as a reference for states and othatakeholders.
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Responsibility: Plan Coordinator and Technical Committee.

Additional Funds Required: No.

Priority: 9 (of 9 ongoing items.

Status: First edition written by the Technical Committee and approved by the Management
Board in September 2019.

Work Item 2.6 : Create and maintain a database of wild pheasant translocation attempts
and related data (e.g., numbers of birds used, habitat chatadstics of source and release
sites, project outcomes).

Responsibility: Plan Coordinator and Technical Committee.

Additional Funds Required: No.

Priority: 14 (of 16 new items).

Status: Not started.

Work Item 2.7 : Create and maintain a white papedetailing what is reliably known about
the costs and benefits of statesponsored predator removal programs relative to wild
pheasant population responses, including recommendations for addressing key
uncertainties.

Responsibility: Plan Coordinator and Tehnical Committee.

Additional Funds Required: No.

Priority: 15 (of 16 new items).

Status: Not started.

Issue 3. Understanding Hunter Participation Changes and Viable Interventions 7z The number

of pheasant huntershas declined for at least 50 years. While this trend tracks concurrent declines

in pheasant abundance, other factors are at play because hungarticipation declines have been
steeper than those of huntable pheasant populations. To slow hunter participation declines, several
states have tried extensive hunter access programs and other R&8ated interventions, but
evaluations of the benefits obuch interventions are lacking. Variation in data availability among
states has contributed to this uncertainty.

Work Item 3.1 : Create and maintain a database of statgenerated R3 interventions to
enhance pheasant hunter participation, as well as any tiacollected to evaluate the utility
of such interventions.

Responsibility: Plan Coordinator and Technical Committee.

Additional Funds Required: No.

Priority: T9 (of 16 new items).

Status: Ongoing.

Work Item 3.2 : Use forcedchoice surveys and otheréchniques to discern effects of
harvest, harvest opportunity, birds flushed, hunter interference, etc., on hunter satisfaction,
such that management targets can be established and modeled.

Responsibility: Plan Coordinator, Technical Committee, and contcors.

Additional Funds Required: Yes.

Priority: T9 (of 16 new items).

Status: Not started.

Work Item 3.3 : Create and maintain a white paper detailing what is reliably known about
the effects of penraised bird releases on R3 outcomes, wildheasants, and other wildlife,
including recommendations for addressing key uncertainties.
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Responsibility: Plan Coordinator and Technical Committee.
Additional Funds Required: No.

Priority: 11 (of 16 new items).

Status: Not started.

Work Item 3.4 : Assst AFWA in assessing the effects of declining small game hunter
participation on habitat delivery and other agency functions (see AFWA Resolution 2019
05-10).

Responsibility: Plan Coordinator.

Additional Funds Required: No.

Priority: 3 (of 9 ongoing tems).

Status: Ongoing.

Work Item 3.5 : Help coordinate research concerning relationships among population
survey results, fall relative abundance, and hunter success across the pheasant range, and
develop methods to improve data analyses and interpretain for hunting forecasts.
Responsibility: Plan Coordinator and Technical Committee

Additional Funds Required: Yes.

Priority: T4 (of 9 ongoingitems).

Status: Initial multi -state research project began in 2019 and is ongoing.

Work Item 3.6 : Develop recommendations that improve the effectiveness of annual
communications about changes in pheasant numbers and hunting opportunities to promote
hunter participation and agency credibility.

Responsibility: Plan Coordinator, Technical Committee, satéagency marketing and
outreach staff, and potentially contractors.

Additional Funds Required: Unknown.

Priority: 16 (of 16 new items).

Status: Not started.

Issue 4. Documenting and Marketing Pheasant -Related Values z The economic, social, and
ecologcal values of pheasant populations and the habitats upon which they depend are not well
documented or generally understood by the public. This makes it more difficult to attract
additional resources to pheasant conservation.

Work Item 4.1 : Estimate the economic activity generated by pheasant hunting in the U.S.
and make the estimate easily accessible to stakeholders.

Responsibility: Plan Coordinator and Technical Committee.

Additional Funds Required: Possibly.

Priority : T4 (of 9 ongoing items).

Status: Ongoing(seePheasant Economicsection (p. 1517) for current estimates).

Work Item 4.2 : Create and maintain a white paper detailing those natural resources (e.g.,
soil health, water quality, State Wildlife Action Plaslisted species, etc.) that benefit when
properly managed pheasant habitats are abundant and quantify those benefits whenever
possible.

Responsibility: Plan Coordinator and Technical Committee.

Additional Funds Required: Possibly.

Priority: 7 (of 16 new items).

Status: Not started.
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Work Item 4.3 : Work with interdisciplinary partners to estimate the pheasant benefits and
associated conservation outcomes of precision agriculture practices as they may be used at
the farm and landscape scales.

Responsibility: Plan Coordinator and Technical Committee.

Additional Funds Required: Probably.

Priority: 6 (of 16 new items).

Status: Ongoing.

Work Item 4.4 : Work with interdisciplinary partners to strategically publicize the
documented benefits of pheasant habitats taon-hunting stakeholders.
Responsibility: Plan Coordinator and Technical Committee.

Additional Funds Required: Possibly.

Priority: 13 (of 16 new items).

Status: Ongoing.

Issue 5. Developing Non-Farm Bill Resources for Pheasant Conservation z Thoughthe Farm

Bill (particularly its CRP) remains the single greatest provider of resources for pheasant habitat
conservation, acreage caps and enrollments in the CRP are well below historic highs and likely to
remain so. The conservation community works extnmely hard to keep these programs funded and
effective, but the political realities of the federal budgeting process sometimes mean critical
decisions are beyond our influence. To the extent possible, stakeholders should strengthen revenue
streams outsidethe Farm Bill, particularly those that state agencies more directly control.

Work Item 5.1 : Create and maintain a white paper detailing policy or legislative changes

that would positively affect state revenue streams (e.g., PittmaRobertson federal aid
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available channels to bring those changes about.

Responsibility: Plan Coordinator.

Additional Funds Required: No.

Priority: 8 (of 16 new items).

Status: Ongoing.

Work Item 5.2 : Assist AFWA in assessing the effects of declining small game hunter
participation on habitat delivery and other agency functions (see AFWA Resolution 2019
05-10), and use the opportunity to recommend preferred policy and legislative changes
identified in Work Item 5.1.

Responsibility: Plan Coordinator.

Additional Funds Required: No.

Priority: 3 (of 9 ongoing items.

Status: Ongoing.

Issue 6: Maintaining Partnerships Among States and Other Stakeholders z Interstate
cooperation is necessary to effettely advocate for some nationakcale aspects of pheasant
conservation, as well as to communicate efficiently about state successes and failures.

Work Item 6.1 : Maintain annual meetings of the Technical Committee, biannual meetings
of the Management Boad.

Responsibility: Plan Coordinator, Technical Committee, Management Board

Additional Funds Required: No.
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Priority: T1 (of 9 ongoing itemsg.
Status: Ongoing.

Work Item 6.2 : Maintain sufficient funding for the Coordinator position and high priority
work products.

Responsibility: Management Board, Plan Coordinator, and Technical Committee.
Additional Funds Required : Yes.

Priority: T1 (of 9 ongoing itemsg.

Status: Ongoing.

Work Item6.3: ) T AAAT OA xEOE ! &7! 60 2A1 AOAienBeland2 T AAT AE
advocacy partnerships with a diversity of organizations that have interests in the multiple

environmental benefits that pheasant habitats provide.

Responsibility: Plan Coordinator and Management Board.

Additional Funds Required: No.

Priority: 5 (of 16 new items).

Status: Ongoing.

Work Item 6.4 : Update Plan stakeholders about partnership activities at least monthly.
Responsibility: Plan Coordinator

Additional Funds Required: No.

Priority: 7 (of 9 ongoing items.

Status: Ongoing.

Work Item 6.5 : Create and maintain a website to serve the communication needs of the
Technical Committee and Management Board.

Responsibility: Plan Coordinator.

Additional Funds Required: No.

Priority: 8 (of 9 ongoing items.

Status: Ongoing.

Prioritized Work Items

Once the above list of issues and work items was finalized, state Management Board and Technical
Committee members were asked to prioritize items based on the interests of their respective
agencies. Responses were reseid from 15 states (Idaho, lowa, Kansas, Michigan, Nebraska, New
Mexico, New York, North Dakota, Ohio, Oregon, Pennsylvania, Texas, South Dakota, Washington,
and Wisconsin).

Ranks were assigned separately to ongoing work items and to those that would fhew to the

DAOOT AOOEEDS 4EA TETA TTICIiEIC EOAI O xAOA OAT EAA
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5-8, a 3 was assigned to items ranked- 92, and a four was assigned to items 186 (Table OF2). A

tentative determination was also made for each item regarding its requirement for additional

funds.
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Table OP1. Mean priority scores for the nine ongoing work items.
Work Item Mean Score

Work Item 6.2 : Maintain sufficient funding for the Coordinator position
and high priority work products. 1.000

Work Item 6.1 : Maintain annual meetings of thé echnical Committee,
biannual meetings of the Management Board. 1.000

Work Item 3.4 : Assist AFWA in assessing the effects of declining small
game hunter participation on habitat delivery and other agency functions
(see AFWA Resolution 20195-10) and use the opportunity to
recommend preferred policy and legislative changes identified ilVork
Item 5.1. (This item also appears as Work Item 5.2.) 1.143

Work Item 3.5 : Help coordinate research concerning relationships
among population survey results, fall relative abundance, and hunter
success across the pheasant range, and develop methéalsmprove data
analyses and interpretation for hunting forecasts. 1.286

Work Item 4.1 : Estimate the economic activity generated by pheasant
hunting in the U.S. and make the estimate easily accessible to
stakeholders. (Results will be included in the revised National Plan.) 1.286

Work Item 1.2 : Update the statescale, harvestoriented habitat model in
the National Plan to account for the continuing decline in hunter
participation and non-random selection of nesting habitats by hens, and
use model results to estimate the acreage of CRP and other habitats
needed to meet state and nationgdtheasant conservation goals(Results
will be included in revised National Plan.) 1.286

Work Item 6.4 : Update Plan stakeholders about partnership activities at
least monthly. 1.571

Work Item 6.5 : Create and maintain a website to serve the
communication needs of the Technical Committee and Management
Board. 1.714

Work Item 2.5 : Create and maintain annterstate Pheasant Translocation
Position Statement and Guidelinel®cument as a reference for states and
other stakeholders. 2.000
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Table OP2. Mean priority scores for the sixteen new work items.

Work ltem Mean

Work Item 2.4 : Create a rangavide, spatially explicit (i.e., Gl$ased) mathematical
model and decision support tool to estimate multiscale pheasant abundances

associated with habitat/land cover conditions, such that reliable cosbenefit analyses
can be performed. (Additional funding required.) 1.467

Work Item 2.1 : Use available data, and generate additional data where necessatry, {(
identify minimum habitat areas necessary to sustain pheasant populations and

hunting opportunities within the various landscape typesA A OT 00 OEA 0P
(Additional funding likely required.) 1.667

Work Item 2.3 : Create a standard measure of pheasant abundance using multiple
data sources that can be incorporated into existing habitat and hunter
participation/success models. (Additional funding may be required.) 1.733

Work Item 1.1 : Create and maintain an wo-date position document that details our
preferred provisions and implementation policies within Farm Bill programs (CRP,

EQIP, CSP, SHIPP, etc.) including the scientific and economic bases that support thq
preferences. (No additional funding required). 1.933

Work Item6.3: ) T AAAT OA xEOE ! &7!60 2A1 AOAT A
science and advocacy partnerships with a diversity of organizations that have interes
in the multiple environmental benefits that pheasant habitats provide.(No additional
funding required.) 2.000

Work Item 4.3 : Work with interdisciplinary partners to estimate the pheasant
benefits and associated conservation outcomes of precision agriculture practices as
they may be used at the farm and landscape scaldé&dditional funding likely required.)| 2.267

Work Item 4.2: Create and maintain a white paper detailing those natural resources
(e.g., soil health, water quality, State Wildlife Action Plalisted species, etc.) that
benefit when properly managed pheasant habitats are abundant and quantify those
benefits wherever possible. (No additional funding required.) 2.333

Work Item 5.1 : Create and maintain a white paper detailing policy or legislative
changes that would positively affect state revenue streams (e.g., Pittm&obertson

AAAAOAT AEA &£O1T AET Ch 2AAT OAOET ¢ !''iI AOEA
and use all availdle channels to bring those changes abou{No additional funding
required.) 2.533

Work Item 3.2 : Use forcedchoice surveys and other techniques to discern effects of
harvest, harvest opportunity, birds flushed, hunter interference, etc., on hunter
satisfaction, such that management targets can be established and modeled.
(Additional funding required.) 2.733
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Work Item 3.1 : Create and maintain a database of statgenerated R3 interventions to
enhance pheasant hunter participation, as well as any data collected to evaluate the
utility of such interventions. (No additional funding required.) 2.733

Work Item 3.3 : Create andmaintain a white paper detailing what is reliably known
about the effects of perraised bird releases on R3 outcomes, wild pheasants, and
other wildlife, including recommendations for addressing key uncertainties(No

additional funding required.) 2.800

Work Item 2.2 : Create and maintain a white paper describing what is reliably known
about the direct and indirect effects of hunting on pheasant populations, including

OAAT T T AT AAGETT O £ O AAEZETEI C A OEOIT OAA
uncertainties. (No additional funding required.) 2.867

Work Item 4.4: Work with interdisciplinary partners to strategically publicize the
documented benefits of pheasant habitats to nehunting stakeholders. (Additional
funding likely required.) 2.967

Work Item 2.6: Create and maintain a database of wild pheasant translocation
attempts and related data (e.g., numbers of birds used, habitat characteristics of soul
and release sites, project outcomes)(No additional funding required.) 3.133

Work Item 2.7 : Create and maintain a white paper detailing what is reliably known

about the costs and benefits of statsponsored predator removal programs relative to
wild pheasant population responses, including recommendations for addressing key
uncertainties. (No additional funding required.) 3.333

Work Item 3.6 : Develop recommendations that improve the effectiveness of annual
communications about changes in pheasant numbers and hunting opportunities to
promote hunter participation and agency credibility. (Additional funding likely
required.) 3.467
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PHEASA NT ECONOMIC S

Mlow a few minutes ago you were shown that 8.5 million pheasants were
EAOOAOOAA ET uvlOwiS8 )y 61 OOOA A PEAAOA
five dollars. Thus, the value of the total kill was 42 million dollars. Based
upon thesdigures, one half of one percent of the resource worth is being

spent on pheasant research. Is this enough?

2 Dr. John L. Seubert, South Dakota Game, Fish and Parks, first report
of the Midwest Pheasant Council to the Association of Midwest Fish
and GameCommissioners, July 1960

How valuable arewild pheasants?In the realm of pheasant managementhere is perhaps no
guestion sofundamental yet soincompletely examined We can safelyassume theyhavevalue,
contributing to the economic, aestheticexistence,ecological and scientific values thatall species
individually and in the aggregate provide to humanity.We can also assum#hat in some of these
value categories, pheasantBave historically provided more than most other speciesn the United
Statesdue to their wide-ranging popularity as a game bird.However, they are valued less than
most in one important way Z as non-native, non-migratory birds, they are one of thédew North
American avian speciesnot protected under the Endangered SpecieAct nor the Migratory Bird
Treaty Act Thislack of a federal nexusneans fewer funds are available fotheir direct
conservationand leaves states with solagesponsibility for their management

Although each of the above value categories is importata consider,economicvalue isusually
deemed the most salient in terms of stakeholdedecision-making and political action.
Economicvalue provided by pheasants can bexamined from several perspectivesbut most
relevantly involve the questions:

1 How much economic activity is generated by pheasant hunting?
1 How muchdoes it cost toproduce a wild pheasant and how much shouldtate agencies
and other stakeholdersbe willing to pay?

Hunter Expenditures and Participation

Regardingnational economic activity, the most common way of measuring pheasaassociated
value is todocument the collective spending of pheasant hunters. The longestnding data set
used to estimate these expenditures is the National Survey of Fishing, Hunting and Outdoor
Associated Recreation€.g.US Fish and Wildlife Service and US Census Bure®12; hereafter
collectivelyO. AOET T A)jthisavBs@@shuoe data set for the estimates used in the 2013 Plan
Weused this and the 2016 data set (US Fish and Wildlife Service and US Census Bureau 2016)
estimate metrics of interest regarding phasant hunter expendituresand participation.

Based on the 2016\ational Survey data, the averagepheasant hunterspent$699 + 212 (mean+
SB annually on small game huntingrip - and equipmentrelated expensegFigure PEL). This was
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Figure PEL. Average annual small game hunting trip and equipment expenditures reported

by pheasant hunters and small game hunters who did not hunt pheasants, based on
respondents to the 2011 and 2016 National Surveys of Fishing, Hunting and Outdoor -
Associated Recreation (US Fish and Wildlife Service and US Census Bureau 2016). Units are
in 2016 equivalent dollars.
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down from the $800 +102 estimated in 2011 (all figures in2016 dollars). In both surveys,pheasant
hunters spent >60% more thansmall game hunters thatdid not hunt pheasants(Figure PEL).

It should be noted thatthe variability around the 2016 mean is higher han in 2011 due to
substantially smaller samplesizes, only 48 of 3,949 respondents(1.2%) reported pheasant hunting
in 2016 versus351 of 11,016(3.2%) in 2011. (Overall sample sizesvere reduced in 2016 tolower
cost, but as a resulseveralstate-level estimatesthat were generatedin earlier surveyswere no
longer produced.) The 2016estimatesmay therefore be viewed with some caution.

For comparison two recent studies of pheasant huntingrelated expendituresin South Dakotaare
available. Southwick Associates (2017) foundaverage expenditures of $1,439 per resident
pheasant hunter and $1,922 per nonresident pheasant hunteandGascoigne et al. (2021)
estimated these figures a$791 and$1,320, respectively(2014 dollars). However, given the
outsized role pheasant hunting plays in South Dakot@&rrington and Gewertz2015), careful
consideration should be usedvhen applying these figures toother states

The National Surveys alsohave shown acontinual decline in active pheasant huntersaveraging
-3.5% per year between 1991 an@016 (Figure PE2). The declinebetween 2011 and2016 was
particularly pronounced, with a51% drop in participation.

Given the declines in hunter participation and spending per hunter, the total expenditures by U.S.
pheasant hunters have also diminished. Multiplying the 726,000 hunters estimated in the 2016
National Survey by the $699 average spendinger-hunter estimate yields an estimated $507
million in total trip and equipment expenditures. Given the participation of 1,474,000 hunters
estimated in 2011, this represents a 57%xpenditure decline in just five years.
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Figure PE2. Trend in estimated pheasant hunter participation, 1991 -2016 (US Fish and
Wildlife Service and US Census Bureau 2016).
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Similarly, using the$699 average spendingper-hunter estimate with state-derived hunter and
harvest data(Table PEL), we estimatedan average of 45,000 hunters spent$521 million during
2015-2019in 24 participating states. This equated to a average of $19 per harvested wild
rooster during that period. Theseparticipation and total expenditure estimates are based omuch
larger sample sizes than those in th2016 National Survey thustheir useis preferred.

Pheasant Management Return -on-Investment (ROI)

State wildlife agencies remain interested in pheasant conservation because pheasants
disproportionally motivate economic expenditures and associated political activity even in states
where they are now relatively uncommon. That political activity often includes feedback from
hunters to the agencies themselves expressing a desire for mard better access to pheasant
hunting opportunities. Other political advocacy is achieved through negovernmental
organizations such as Pheasants Forever, Inc., which leverages its membership of more than
130,000 hunters and their allies to press for phasantfriendly conservation measures at the state
and federal levels. The creation of this plan and its associated partnerships are proof that pheasant

AT T OAOOAOGET1T OOEIT |1 AOOAOO Oi OEA OOAOAO xEOEET O

However, given the reduction in pleasant numbers and hunter participation most states have
experienced, pheasants are no longer the primary generator of license and permit fees that they
once were. Loss of pheasant hunters is of greater consequence to state license revenues if they stop
purchasing licenses altogether, so we used thdational Survey data (US Fish and Wildlife Service

and US Census Burea2011 and2016) to ascertain the proportion of pheasant hunters that hunt

no other species (Figure$*E3 andPE4). It appears that about oe in five pheasant hunters falls

into this category; efforts to identify and retain this cadre of hunters is likely to provide the highest
return -on-investment for the states.
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Table PEL. Estimated annual pheasant hunting expenditures (2016US$) in 23 prim  ary states
%OOEI| A O#R2M phr@vhterAAD A A
Fish and Wildlife Service and U.S. Census Bureau 2016), and state agency-derived estimates
-2019. Harvest estimates are

ET OEA ODPAAEAOS
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of average pheasant hunter numbers and harvest during 2015
for wild -hatched birds only.

Total $/Bird

State Hunters Harvest Expenditures Harvested
California 19,132 52,491 $ 13,372,919 $ 25¢
Colorado 14,018 46,252 $ 0,798,582 $ 217
Idaho 13,720 47,020 $ 9,590,280 $ 20
lllinois 12,214 26,159 $ 8,537,586 $ 32¢
Indiana2 500 400 $ 349,50C $ 87¢
lowa 57,076 274,149 $ 39,896,124 $ 14¢
Kansas 79,522 380,824 3 55,585,878 $ 14¢
Michigarp 20,000 16,000 $ 13,896,000 $ 87¢
Minnesota 55,459 208,647 3 38,765,841 $ 18¢
Missouri 6,526 18,560 $ 4,561,674 $ 24¢
Montana 21,037 132,169 $ 14,704,863 $ 11:
Nebraska 33,625 136,577 $ 23,503,875 $ 17:
New Mexica 500 400 $ 349,50C $ 87¢
New York 16,781 33,213 $ 11,729,919 $ 35:
North Dakota 65,762 396,890 $ 45 967,638 $ 11¢
Ohio 35,691 12,148 $ 24,948,009 $ 2,05¢
Oklahoma 11,517 41,577 $ 8,050,383 $ 19¢
Oregon 5,688 16,390 $ 3,975,912 $ 24:
Pennsylvania 57,687 100 $ 40,323,213

South Dakota 129,298 1,007,112 $ 90,379,302 $ 9
Texas 11,109 35,498 $ 7,765,191 $ 21¢
Utah 20,287 49,850 $ 14,180,613 $ 28¢
Washington 13,821 46,321 $ 9,660,879 $ 20¢
Wisconsin 44,370 299,766 $ 31,014,630 $ 10:
Total 745,340 3,278513 $ 20,992,311 $ 95

aHunter and harvest estimates based on expert opinion rather than survey results.
bHarvest estimate based on expert opinion rather than survey results.
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Figure PE3. Percent of pheasant hunters who pursued other types of game (US Fish and
Wildlife Service and US Census Bureau 2011 and 2016).
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Figure PE4. Percent of pheasant hunters who pursued other selected game species(US Fish
and Wildlife Service and US Census Bureau 2016).
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Where maintaining pheasant hunting opportunitiesis agoal, ther&d 11T OAT OOAA OGS Al T OT «
state must spend to adequately address thiseach state agency has a unique set of other objectives
and opportunity costs that make setting a standard meaningless. However, all have a strong
interest in using their scarce regurces most efficiently. To this end, states have primarily invested
in improving the quantity and quality of habitat and hunter access to land, though some
expenditures on advertising, marketing, and both biological and social scienbased research can
be considered efficiencyseeking activities, as well. Assuming habitat and access remain the focus,
two primary questions for managers emerge:

1 How do we maximize pheasants produced per habitat dollar expended?

1 How do we maximize hunterparticipation per pheasant produced?
This chapter will discuss these questions in more detail.

Finally, expenditures by state agencies must fit into a broader context of conserving multiple
species and other natural resources on both public and privatenas via actions that are supported
(or at least tolerated) by hunters, landowners, and broader constituencies. Although management
efficiencies in meeting these multiple conservation objectives are also important, they are highly
complex and beyond the sgpe of this plan. However, observers of agency actions involving
pheasants must understand this context and realize that managers rarely have the luxury of
maximizing one conservation goal, even pheasants, at the expense of all others.

Maximizing pheasant abundance through habitat management

Once biologists found that perraised birds do not meaningfully survive and reproduce in the wild,
there has been one golden rule of pheasant management: more habitat equals more pheasants.
Population changes dudo short-term weather events notwithstanding, this axiom has seemed to
hold up well over the years and has been sufficient to inform many management decisions.

The rule is insufficient, however, in ascertaining the rate at which habitat improvements yield
pheasant responses and calculating returon-investment (ROI). As mentioned above, habitat
investments by state agencies are typically aimed at conserving multiple species, but when
pheasants are one of the objectives, efficiency is generally sought bgxmizing the number of
pheasants produced above baseline per habitat dollar invested. This requires knowledge about the
rate(s) at which populations change as habitat is added or subtracted, and ideally, what causes
variability in those rates of change Whereas population ecologists are traditionally interested in
how populations change over time toward some environmental limit (carrying capacity, or K), we
need information about how K changes as habitat is added, lost, or otherwise altered.

ROlrelated decisions often fall into two broad categories: those involving investment choices
amonglandscapes, and those involving choicesithin a given landscape. However, since the
OAPAOAOGET T AAOxAAT OI AT AGAAPASG Al Kisignisdtsfaeh 6 ODAOEA
blend of both. We will first consider a common among¢andscape decision, which is whether birds
produced-per-acre (our surrogate for ROI) is higher in currently low versus currently high-

abundance landscapes. This is analogous to cafeiing whether and how the density of birds per

acre of habitat varies as the proportion of habitat in a landscape changes. These values represent

the numerator in ROI calculations; we assume managers can easily predict the monetary costs of

different int erventions that compose the denominator.

The simplest model of habitatmediated population and density change is linear population growth.
This model predicts that population abundance and habitat extent are linearly related and that the
number of pheasats per acre of habitat is constant (Figuré®E5). For example, consider a
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Figure PE5. Hypothetical linear relationship between pheasant abundance and percentage
of a landscape in grassland habitat. Y-axis is proportion of maximum variable values.
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10 pheasants (i.e., 0.1 birds per acre of grassland), with the remaining 99% of the landscape being

cropland. The linear model predicts that if we add ano#r 100 acres of similar grassland (i.e.,
doubling the percentage of grassland in the landscape from 1% to 2%), given enough time under
stable conditions and a high dispersal probability (avithin-landscape issue; see below) we would
expect our population © double to 20(i.e., a 100% increaseand our density to remain constant at
0.1 birds per acre of grassland. Another addition of 100 grassland acres increases the landscape
composition from 2 to 3%, but now the number of acres and birds only increases Bp% (from 200

to 300 and from 20 to 30, respectively) while the birds per acre of grassland again remains constant

at 0.1. Assuming pheasant populations are maximized at 50% grassland (Jorgensen et al. 2014),
adding the last 100Gacre grassland incremento reach 50% would yield an acreage and population
increase of only 2%. The difference in population size between 1 and 50% grassland in the
landscape is 56fold (10 vs. 500). Under this model, and assuming constant pacre habitat
creation costs, therds no variation in habitat ROl because every acre added yields the same
population increase regardless of baseline landscape composition.

Keeping intact our assumption that pheasant populations reach a maximum at 50% grassland in a

cropland-dominated matrix, other plausible models of depictinghe trajectory of habitat-related
growth include quadratic (with a negative quadratic coefficient) and logistic. Examples of these
models (using coefficients that produce 5@old increases in population size similato the linear
model above) are shown in Figuré®Ep 8 111 AAEAOA O1F OEA Oi1 OA
paradigm but yield very different birds-per-habitat-acre (and thus ROI) predictions (Figurd’E7).

We searched for support for theedifferent relationshipsin the literature and found four studies
(Riley 1995, Haroldson et al. 2006, Nielson et al. 2008, Jorgensen et al. 2ah4} provided
reproduceable models that predicted abundance using habitat composition data. All found a
positive relation between CRP (Riley 1995, Nielson et al. 2008, and Jorgensen et al. 2014) or
unharvested grassland generally (Haroldson et al. 2006) and pheasant abundance, which was a
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Figure PE6. Predicted population change under example quadratic and logistic m  odels as
percentage of a landscape in grassland changes, assuming an initial population of 10
pheasants at 1% grassland and a uniform 50 -fold increase in populations at 50% grassland.
Change under linear growth provided for comparison.
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Figure PE7. Predicted change in pheasants per acre of grassland under example quadratic
and logistic models as the percentage of a landscape in grassland changes, assuming an
initial population of 10 pheasants at 1% grassland and a uniform 50 -fold increase in
populations at 50% grassland. Change under linear growth provided for comparison.
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primary research question of each. Where authors ascertained the magnitude of population change
per unit change in CRP or grassland (hereafter, CRP), it was done by settingraitiel variables at

their mean values, estimating predicted population abundance, then noting the change in predicted
abundance after increasing CRP by one percentage point (or other standard unit of change) from its
mean value. Thus derived, all studie®find a 1% increase in CRP composition yielded about a 5%
increase in pheasant abundance (Taylor et al. 2018).

Though useful for detecting directional change, this approach is incomplete from a management
perspective. If a manager increases CRP in the dseape by a percentage point, they necessarily
decrease another cover typei(e, cropland) by the same amount. We therefore used each model to
estimate pheasant abundance and birdper-CRRacre changes when incrementally increasing CRP
and decreasing crpland up to a maximum of 15% CRP (mean percentages of CRP in the study
samples or landscapes used in creating models ranged from 2.5% in Nielson et al. to 11.3% in
Haroldson et al., so predictions beyond 15% could be spurious for some). To compare resulith

the linear model example above, we set the initial population size at 10 pheasants for 1% CRP in the
landscape, and the initial density at 0.1 birds per acre of CRP. When other land cover composition
variables (e.g., % trees) were present in a modéle., those oNielson et al. 2008 and Jorgensen et

al. 2014), we held them constant at their mean values and constrained the range of variation in CRP
and cropland such that the sum of all compositional variables did not exceed 100%.

Results suggesteanly the model of Riley (1995) clearly reflected the changes in abundance and

density predicted by one of our models (Figure®B andPEo ( 8 2E1 AU6 0 NOAAOAOGEA |
15-fold increase in population size between 1 and 15% CRP in the landscape.e Tiodel of

Haroldson et al. (2006) predicted a slowly increasing population with increasing CRP which could

reflect logistic growth, but a 15fold increase in habitat only produced a Zold increase in pheasant

numbers, which seems implausible if populatios indeed peak around 50% CRP. The remaining

two models predicted declining pheasant abundance withoncurrently increasing CRP and

AAAT ETET C AOI Pl AT A8 il 1T AAT O AGAADPO 2EI1 AUudO PO
CRP as the percentage GIRP in the landscape increased (FiguRE).

It may seem paradoxical that both Nielson et al. (2008) and Jorgensen et al. (2014) concluded that
CRP had a positive influence on pheasant abundance yet when CRP and cropland were manipulated
in tandem their models predicted declines. These results occur because the model coefficients for
percent cropland were greater than those for percent CRP in both models, suggesting pheasant
abundance was more associated with cropland than CRP within their sampling uniwer. Jorgensen
et al. recognized this and attempted to dampen the overriding effect of cropland but did not
eliminate it. Nielson et al. also recognized that their model would have been more robust if more
samples had come from very high and very low CR&nhdscapes. In both studies, sampling
universes likely included a substantial number of points where cropland was relatively scarce; this
is @ more common condition in western states where rangeland remains abundant (Nielson et al.
used North American Breding Bird Survey data from several Great Plains and western states, and
Jorgensen et al. collected their own pheasant abundance and habitat data throughout Nebraska).
We therefore suspect these models may yield spurious predictions where cropland and C&B
manipulated simultaneously in croplanddominated landscapes.

The lack of agreement among the available datzased models means managers are poorly
positioned to make reliable amonglandscape ROI predictions. FigurBE7 shows the importance of
inform ed decisions; different models of growth are associated with a >#ld change in predicted
density per habitat acre (and therefore ROI) for some landscape compositions (i.e., at 7% grassland
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Figure PE8. Changes in pheasant abundance predicted when varying the percentage of CRP
in a landscape at the expense of cropland. Models used in predictions were from  Riley
(1995N  O,)Hardidgon et al. (2006 O - Nigdsap et al. (20081 O 7 fa@Jdrggnsen et al.
(20140 0. %6q8 2A00I OO A O O-.06 AOA OEA AOAOACA T E «
Al O O0. 6 AT A O7A006 1T AAT O 1 AOCAT U 1 6AOI Ap AO OEA
assumes an initial population of 10 pheasants at 1% CRP.
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Figure PE9. Changes in pheasants per acre of CRP predicted when varying the percentage of
CRP in a landscape at the expense of cropland. Models used in predictions were from Riley
1995 j O),Hardldson et al. 2006 j O - ., NieGon et al. 2008 O 7 A Gudld@gensen et al.
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density of 0.1 pheasants per acre at 1% CRP.
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in our example). Clarifying research is acutely needed in this area, and we strongly suggest
collaboration between researchers and managers to ensure that results are useful in a ROI context.

We next consider what are often moravithin-landscape decisions but ray come into play in
amonglandscape contexts as well. Subjects in this space include choosing the placement, size,
species composition, and structure of created or managed habitats. The variable we again want to
maximize is pheasants produced over basek per dollar expended, and we again assume that
managers can easily estimate the monetary costs of different options (i.e., the denominator in ROI
calculations). Estimating the relative production value of different actions is therefore our primary
concern.

From a directional standpoint, general ecological theory and basic pheasant ecology suggest that
habitat units in a cropland matrix that are less isolated, larger, farther from higher risk land covers,
with more diverse herbaceous plant communities ad of higher average structure should support
more stable populations and perhaps higher densities Studiesproviding effect sizes with which to
estimate population or density implications of these factors are scarce, however. Nielson et al.
(2008) did not find a significant association between average patch size for all land covers and
pheasant abundance but did not specifically evaluate the effect of CRP field size. Jorgensen et al.
(2014) found that pheasant abundance was negatively associated witlegcent trees in Nebraska
landscapes, with the effect being about twice as strong as the positive effect of CRP. This suggests
woodlands may be associated with enough predation risk to lower pheasant numbers, at least in
climates where woodland offers limted or infrequent winter cover benefits.

Several studies have used telemetry to estimate habitat effects on individual survival and
productivity in the CRP era (e.g., Clark and Bogenschutz 1999, Matthews et al. 2012, Pauley et al.
2018, Annis 2019, and Gaar 2020). These estimates are useful in predicting thelative value of
different habitats and configurations within a landscape but cannot be used to prediabsolute
population sizes or densities per acre of habitat (i.e., large or dense populations dot necessarily
exhibit high sustained rates of survival or production). Regardless, quantified relative differences
are valuable in a ROI context. The above studies suggest CRP produegsi®es the successful
nests as other habitats on a peacre bais, and Matthews et al. (2012) found migtontract
management of CRP led to afdld increase in peracre chick productivity. Densitydependent
mechanisms could dampen seasemr parameter-specific benefits over time, but even ephemeral
increases providevalue that should be accounted for.

Maximizing hunter participation through habitat and access management

"AOEA AATT1TTEA OEAT OU EI1TAO OEAO A OAOI OOAAGO
true, pheasants should be more valuable whe they are scarce than where they are abundant. Are
wild pheasants, either in the aggregate or on a pédiird basis, more economically valuable in New
Mexico, where they are scarce, than in South Dakota, where they are abundant? Although no formal
economnic comparison has been performed, most would argue that the opposite is true. So do
pheasant values defy the laws of economics?

The key realization is that when it comes to economic value, the scarce resource is not pheasants
themselves but rather the oportunity to hunt them where they occur above some subjective
threshold density. Once above that threshold, the higher the density, the lower the supply and the
higher the price or value. Economic theory remains intact.

Wild Pheasant Conservation Plan35

OAI



Pheasants that die before being somehow experienced by a hunter have little or no direct economic
value with two important exceptions: 1) just like hunted pheasants, unhunted pheasants contribute
to dispersal and density-mediated metapopulation processeshat can improve the overall stability

of local and regional populations, leading to higher average hunter success and expenditures; and
2) all pheasants, whether they are ultimately hunted or not, contribute to statewide population
indices used to formulde hunting forecasts, which can in turn influence hunter behavior and
economic activity. We assume unhunted pheasants also have reconomic values approximating
those of their hunted counterparts.

Regarding hunting values, one of the most basic questi®is how to maximize hunter participation
per dollar invested. Our earlier discussion of pheasant production per habitat dollar is incomplete
without considering this; most agencies would agree that hunter satisfaction and participation are
their primary end goals, with pheasant production being a means toward those ends.

We first assume that pheasant abundance can influence hunter participation. This relation once
seemed so obvious that it was rarely questioned, but recent hunter and pheasant abundaniega
indicate a changing dynamic. Hunter participation has declined faster than pheasant abundance in
recent decades (Figurd’ELO), suggesting other factors (e.g., societal changes in how people value
wildlife, an increasing proportion of hunters becoming too old to participate, increasing
urbanization of populations, etc.) are rising in importance (Chase and Chase Consulting 2017
Manfredo et al. 2018). This same phenomenon has occurred with waterfowl hunting (Vrtiska et al.
2013). Still, the number of pheasants that hunters expect to encounter in the field plays a
significant role in hunter decisions about if and where to hun{Wszola et al. 2020). This is
probably most true for currently active hunters, so we will limit our discussion to pheasant
abundance effects on hunter retention.

Figure PE10. Trends in U.S. pheasant abundance and hunters, 1966 -2017. Abundance is
based on the North American Breeding Bird Survey index for routes in the U.S., and hunters
are based on results from the National Survey of Fishing, Hunting, and Outdoor -Associated
Recreation, which has been conducted and analyzed under similar methods every fiv e years
beginning in 1991.
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In a ROI context, our goal is to make the most out of each pheasant we produce in terms of hunters
retained into the future. To do this we must first assure that birds produced have a high likelihood
of being encountered by dunter, preferably hunters who are at a greatethan-average risk of
ceasing participation due to encountering birds at rates that do not meet their expectations. Most
pheasant hunters report hunting on private land some or all the time (FigurPEL1) andit is

currently unknown if hunting on public versus private land influences future participationmore
strongly, so habitat work on both public and private areas appears warranted (provided it is, or at
least adjacent to, hunted ground).

Figure PE11. Percent of pheasant hunters pursuing small game on private land, public lands,
and both (US Fish and Wildlife Service and US Census Bureau 2011 and 2016).
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We next consider the effects of rates at which hunters encounter pheasants. Wszola et2420)

found encounter rate expectations varied by hunting location, so the effects of this variation should

be better understood. We propose an analysis wherein the distributiaof pheasant encounter

rates under which prominent subgroups of hunters (e.g.urban vs. rural, resident vs. nonresident,

etc.) would likely continue participating are ascertained, and then derive the most beneficial

additions to those encounter rates from the distributions. Assuming the cumulative proportions of

hunters willing to continue participation at increasing encounter rates follow a logistic distribution,

we can find the encounter rate at which the marginal value of an added pheasant is maximized by

AAl AOI AGET ¢ OEA AEOOOCEMPADEI TS8O AEOOO AAOEOAOEOA j
Thisappi AAE OEI xO OEA Ei bi OOATAA 1T &£ ETI1 xEIT ¢ OEA OEAD
DAOOEAEDPAOAG AOOOAS )y £ EOT OAOO OEI x xEAA AEOACOA
necessary to keep them participating (corresponding to a low growth rate in the logisti

distribution), there is a relatively wide range of encounter rates that nearly maximize the benefit of

additional pheasants. If there is high agreement among hunters, however, there is a narrow range

of encounter rates that maximize an additional pheaga086 O OAIl OA 8 2ACAOAT AGO T £
additional pheasantsmay have relatively little hunter retention value at very low and very high

encounter rates (FigurePEL2).
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Figure PE12. Hypothetical relationships among pheasant encounter rates, hunter retention
rates, and the marginal value of an encountered pheasant. The relation between pheasant
encounter and hunter participation rates is assumed to follow a logistic cumulative
distribution function with an intrinsic rate of growth r and a maximum (K) approaching 1.
The corresponding marginal value of an encountered pheasant is the first derivative of the
logistic growth curve for a given value of r with K =1.
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Once the most praluctive encounter rates are identified, managers can try to manipulate the
factors thought to affect those rates. We propose the following general model:

PER~ PPO = ((MPD * Si) / PRj) * PCA, where

PER = Pheasant encounter rate for hunters in patch
PPD = Fall/winter pheasant density in patchi
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MPD= Mean patchscale fall/winter pheasant density in landscape
Sl = Selection index (use/availability based on mean visual obstruction) for patch

PR = Risk of disturbance perceived by pheasants in patahas a proportion of the landscape
maximum

PCA = Probability that pheasants in patch have daily access tavaste grain

This model is hypothetical and needs to be challenged with field data. vHlid, it suggests that
managers could improve patchscale encounter rates by increasing landscapscale pheasant
abundance (or increasing access to patches in highabundance landscapes), increasing pateh

scale vegetation structure, decreasing perceivetsk (by perhaps increasing the time between
hunting bouts in a patch), or decreasing the distance between hunted patches and cropland. These
proposed relations are directional, however, and will not be fully useful in a ROI context until data
based paraneters are estimated.

A final concern is the number of hunters a given patch (or portfolio of patches) can accommodate
over the course of a hunting season. This requires knowledge about 1) how many hunting bouts at
expected encounter rates are necessary tretain hunters; 2) the minimum time, linear hunting path
distance, or area necessary to provide a satisfying hunting bout per hunter; and 3) the negative
effect of perceived crowding on average hunter satisfaction at a given encounter rate. Planning for
the retention of a specific number of hunters will be difficult until research on these factors can be
conducted.

In sum, the linkages among habitat quantity and quality, pheasant abundance and density, and fall
pheasant encounter rates and hunter retendn are myriad and complex. This complexity makes it
nearly impossible to reliably predict the outcome of management actions without the aid of
technologies that synthesize hypothesized relationships into quantifiable predictions.
Development of these tols and the data upon which they are built should be the chief concern of
pheasant researchers in the decades to come.

Other Values of Pheasant Habitat s

Pheasantssharea variety of haitats with other species of conservation concenthese habitas also
produce an array ofsoil, water, and air quality benefits Seasonally, pheasants can be found in
wetlands, woodlands, croplands, and (most ubiquitously) grasslangso there are fewother wildlife
specieswithin their range with which they share nocommon habitats This makes it easy to justify
pheasant habitat management in terms of providindpcal benefits to other species, but difficult to
catalogueand estimatethe full range of thoseco-occurring benefits across the national pheasant
range.

However, because othe central roleCRPgrasslandsbl AU ET 11 00 OOAOAOE DPEAAOGA
planning, estimation of the services provided by this cover type igarticularly important in a policy

context. Regardingsoil and water quality benefits, USDA2017b) estimatedthat compared to land

that was cropped,the total 2017 CRP enrollment 0£3.4 million acres reducedsediment leaving

fields by 192 million tons(8.21 tons/ac), nitrogen by 521 million pounds (22.26 Ibs/ac), and

phosphorousby 103 million pounds (4.40 Ibs/ac) per year. Using these figures fothe 166 million

acresenrolled within the pheasant range countiesn 2019 (i.e.,74.5% of total U.SCRP acres)CRP

providing pheasant habitatreduced sedimentloss by 136.6 million tons, nitrogen loss by 370.2

million pounds, and phosphorous loss by 3.2 million pounds per year. Calculating thesavings

associatedwith forgone nutrient pollution is difficult becauseremediation costs are myriad and
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vary locally (U.SEnvironmental Protection Agency 2015 but are likely in the range of tens to
hundreds of millions of dollarsannually.

The ability of CRP enroliments to addresthe drivers of climate change is also substantial.
Compared to conventionally tilled, unirrigated cropland, CRRequesters more soil carbon and
reducesproduction-associated greenhouse gas emissiongith the magnitude of benefits varying
locally and with planting type (Figure PEL3; U.S. Department of Agriculture and Colorado State
University 2020). Assumingestimates for CRP planted to a gradegume mix are used2019
enrollments in pheasant range countieprovide sequestration and emissions reductions equivalent
to 12.7 million metric tons of CQ, or an average of 764ons per thousand acres.Further assuming
asocial costof $42 per metric ton of CQ per year (2007$; 3% discount rate;U.S. Environmental
Protection Agency2016), this representsa potential value of$657 million (2019%) annually. If
landowners were to collectsome of this value as direct paymentat $20 permetric ton (Abbott
2021), the income would total around$254 million.

Figure PE13. Additional carbon sequestered and greenhouse gas emissions reduced (Mg CO »
eg/1,000 ac/year) by grass -legume CRP compared with conventionally tilled cropland in
pheasant range counties. Estimates based on USDA-NRCS COMET Planner (comet
planner.com).
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HABITAT GOAL METHODOLOGY

In this plan, we assigned responsibility for setting pheasant populatioand habitatgoals to
individual state wildlife agencies(via their Technical Committee representative)as they have
statutory authority for resident wildlife populations. States alsachose whichpheasant abundance
index best representedpopulation trends in their state for use ingoalsetting analyses

Plan habitat goals are based oestimated acres ofpheasantnesting habitat. Pheasant densities
increase as the proportion of undisturbedherbaceoushabitats increase in the landscape
(Haroldson et al. 2006, Nielsen et al. 2008 orgensen et al. 2004 up to a maximum of about 50%
grass (Kimball et al. 1956, Wagner 1965, Trautman982, Johnsgard 1999). To providsuitable
nesting opportunity, herbaceoushabitats should provide residual cover or new growth at least 10
inches high when hens begin nesting in midpril and remain undisturbed until at least August 1
when most renesting 8 completed (Leif 1996). Small grains, pasture and hay are also used as
nesting and brood habitat, but reproductive success may be lower than in undisturbed grasslands
because of inadequate cover in early spring arhok untimely harvest (Trautman 1982).

The following steps were used in developingesting habitat goalsin each state

1. Choose pheasantpopulation index that bestdepicts state trends during the CRP era
(1990-2019);

2. Estimate the acres ohesting habitats(i.e., CRP, pasture, grass hay, alfalfa, and small grains)
xEOEET A OOAO Aéchyedr HANGII2A@9;0AT CA

3. Use thetype-specifichabitat acreages to calculate a singléndex representing both the
guantity and quality (i.e., productivity) of nesting habitatavailablein each yearand

4. Use differences between past and current habitat and populatiandicesto determine
appropriate restoration goals.

State and Plan-Wide Populati on Indices

Technical Committee memberghose indices based on the perceived representativeness of their
OOAOAB O tehde. Ghndidate indicesmcluded staterun population surveys (i.e. roadside
counts, spring crow counts)and national surveys ¢he North American Breeding Bird SurveySauer
et al.2020). Annual indices for 19902019 were used in analysesthe period during whichmodern
Conservation Reserve Program habitateere widely available throughout the pheasant rangeTo
standardize unitsacross states and survey®achannual indexvalue wasdivided by its
correspondingintra-state maximum during 1990-2019, such that eaclannual value was expressed
as a proportion of theseriesmaximum.

For aplan-wide (hational®index, we calculated a annualweighted averagefrom the standardized
state indicesfor that year, usingthe annual statewide North American Breeding Bird Survewalues
for each state(Sauer et al. 2020)s weights These average values were then standardizeding
the same method ashe state indices.
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Habitat Acreage Estimates and Index Calculations

Technical Committee membersirst determined which counties wereat least partially within their
xEl A DPEAAOAT O pWeridh yséBBDA530 dédidasgdktainannual CRPacreages
for pheasant range countie§USDA 202Hh),andUSDA O 1 O E WEDARELA) Portal to access
annual statewide crop acreage data, as well &ational Census of Agriculturd USDA 201a) data

for county-level acreages of pasture (i.e., thet AT 0006 O0AOI AT AT O PAOGOOOA
AOT PI AT A AT A x1 1 ARA/Zndhdn@sied ariedysds afkadshdyCalfaddile., total

hay minus alfalfa) and small grains barley, flaxseed, oats, rye, and wheatpAnnual county-level

crop data on the Quick Stats portal were incompletsp county data from theCensusof Agriculture

were used to ascertairthe proportions of statewide acreages that occurred within pheasant range
counties; these were naltiplied by the annual datewide acreages to calculat¢éhe categorical acres
within A O Ophdadalt @inge.Census datare collected every five years, so we used linear

inter polation to estimate pasture acres andproportion s of other statewide acreageshat were

within pheasant range countiedor the years betweencensuses

Becausdand enrolled in the CRP Grasslands program is typicalfrazed or hayed each yeawe

O1 AO # 2 0 6 thdkeferd GihalyETAdhnical Committee members estimated the proportions
of county-level acreages that were available for use by pheasart.e.,were within normal dispersal
distances ofextant populations) and determined which of the five small grains provided suitable
nesting habitat in their state.

To account forvariation in potential productivity among nesting habitatswhen estimating acreages
needed to sustain goal populationswe weighted habitats bytheir relative selection by nesting hens
(i.e.,the proportion of observednests in a habitat type/ the proportion of that habitat type

available in the study area)and apparent nest succesgi.e.,proportion of nests hatchingl 1 egg
during the 23-day exposureperiod during incubation). These were drawn fromstudies that
estimated selection and succesduring the modern CRP eraX986-present; Clark and Bogenschutz
1999, Matthews 2009,Geaumontet al.2017, Pauly et al 2018,Annis 2019, Godar 202(). Technical
Committee members weighted tle results from each study based on their perceived applicability to
OEA Obeadark Giye, then calculated weighted averages for selection and sucdessach
habitat type. They also had theoption to disregard or modify the estimates from the above studies

anduseZEECOOAO OEAU OEI OGCEO xAOA i1 OA Apbi EAAAI A Oi

State-specific relative productivity of a habitatwas derived by multiplying its weighted average

productivity value of CRP yieldingA AAE E ArdpBribAaO@eacre productivity relative to
CRP.A habitat index (.e., a0 # 286re EN O E O Avialde] oO@AE was then calculated by
multiplying aE A A E @eAa0ré @oductivity relative to CRPoy its corresponding acreagen the
state each year and then summing the resulting valuesacross habitds to yield an annualtotal CAE
This index was then used toepresent the O O A Qv&rdll Quality and quantity of nestinghabitats

available topheasantseach year
Habitat Acreage Goal Derivation s
To moderate extreme valuesn goalsetting, we calculateda series ofs-year running averages for

each stated GAEs and population indices during 199Q019; theseaverages were then usedo
define the 5-year periods of maximum CAEs and maximum populationsThe 20152019 averages

>\

ARAEET AA OvwlBesfar OolhAd#ibbes We also calculated EAAOAT O OAAT OEOEAOGO
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pheasant population abundance units per CAE) for both the maximum population and recent
periods to account for potential changes imesting habitat productivity over time when setting CAE
goals.

We approachedsetting state habitatgoalsby posingfour questions:

1. How many CAE have been lost between the maximun€AEand recent periods?

2. How many CAEs are needed to restore pheasant populations to theieximum 5-year
averageabundance, assuming pheasant densities will return to those observed during the
maximum population period?(Or equivalently, how many CAEs have been lost between the
maximum population and recent periods?)

3. How many CAEs ar@eeded to restore pheasant populations to their maximum-¥year
average abundance, assuming pheasant densities vikrsist at those observed during the
recent period?

4. How many CAEs are needed to maintain habitat at its receletel?

Calculationsto answer questions1, 2, and 4 are selévident using theidentified average values.
The answer to question 3 was determined by subtracting the recemopulation index value from its
maximum, then multiplying the result bythe recent CAEs pepopulation index unit.

Values satisfying questions 1 through4« A OA AT 1 OE A Adskiks tie0&3Ag8dd Adights
to each subgoal according to theirelevancein meeting their current and future pheasant
conservation needs and theweighted average of thesubgoalvalues defined theirfinal state CAE
goal. StateCAEs needed to satfy each subgoal and the final weighted goal were then summed
across states talerive Planwide estimates.

Population Trends and Relations with Habitat

To ascertain trends innational and statepopulation index values during 19962019, we smoothed
population indices with running 5-year averages to remove some anm variability due to irregular
weather events,standardized values by dividing them by their intraseries maximum,then used
simple linear regressionwith the standardized values This approach allowed a uniform
assessment among states;dwever, we encourage those interested inational and state-level
trends to also reference more sophisticate@nalysesby Sauer et al. (2020) for North American
Breeding Bird Survey results, as well as thogeotentially available from the appropriate state
agencies for statedirected surveys.

We evaluated relations between population indices and CAEsing two approaches that differed in
their underlying assumptions. First, we used simple linear regressionvith the 5-year-averaged
standardized population index and CAE datathese results assume thatrends in population
indices, if present, are caused largely byariations in nesting habitat as indexed by CAEs. Second,
we detrended the 5-year-averaged popuation index and CAEdata usingregression-based methods
(Shumway and Stoffer 206), standardized the resulting valuesthen used simple linear regression
with the detrended, standardizeddata. This approach assumes thafiactors other than nesting
habitat may contribute to population trends, if present Both approachegest the hypothesis that
populations and nesting habitat are linearly relatedthusnon-linear or time-lagged linearrelations
are not detected by either approachCompilations of ¢ate and national results arein Appendix D,
TablesD3 andD4.
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Caveats and Assumptions

AEEO AQAOAEOA AI 1T OAET O OAZAOAT AAO O1 Oci Al o PEAAO
be interpreted as theoretical values required to restordhabitat quality and quantity, and the

pheasant numbers associated with them, to near maximum levels observed during 192019. The

OCi A1 66 AOA 110 AGPOAOGOEI T O 1T &£ ACATAU 10 1 OCAT EUA
these levels may not be @nomically or politically feasible or desirable. Further, references to

acres of commaodityrelated land covers (pasture, small grains, and hay) do not necessarily mean

more or fewer acres of them are desireds a matter of policy but rather that their gains and losses

must be accounted for when calculating the area available for pheasant nestigd production.

Our habitat modeluses induction to produce its estimatesi.e., results of smallescale studies are
used torepresent population behavior at gatewide scales.Further, the studiesavailable for
referencewere generally conductedin the middle of the US. pheasant range andvithin study areas
where populationswere relatively high. Therefore, our results assune that despite their
limitations in scale and geographic extentthecollective results of these studiesare sufficiently
representative ofthe U.S pheasant populationbe useful in estimatingstatewide relations between
habitat and pheasant abundancéd A OT OO0 OE A . ddibiohdt ksedrch Galdhtiggithis
assumptionwould be welcomed.

Subgoalcalculationsassume a direct relationship between pheasargbundance and the quality and
guantity of nesting habitats(as indexed by CAEs)which is wel founded in the literature (e.g.,Riley
1995, Nielson et al, Jorgensen et al. 2012/latthews et al.2012). However, habitats used for other
behaviors and in other seasons can also impact demograptas carweather and other
environmental factors. These covariates camveaken ordistort the relation between abundance
and nesing habitat, particularly when shorter time periods are considered See AppendixXD (Table
D3 and D4 for national and state-level evaluations ofthese relationsusing our CAE and population
index data

Divergencebetween subgoals 2 and & caused bychangesin pheasant@ensityd(i.e.,population
index units per CAE) between recent and earlier periodsThese difference arise when the rates of
change in habitat andpoopulation abundance are unequal The causes of density changes over time
are not well understood so the likelihood thatthose causative factors will dissipate or persist as
habitat is restoredis alsodifficult to quantify . Thishampered assigningneaningful weightsto
thesetwo subgoals. Againresearchadding to our knowledge of these phenomen& encouraged
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NATIONAL AND STATE HABITAT GOALS

United States

We included24 states(Figure USJ) in our analyses of habitarelations with pheasant populations.
All but one state (California) was also included in first edition of the National PlarTo identify

O1 A O Hilel Plahviide or 24-state) habitat and pheasantabundancemaxima, we summed
available acres across stateand calculated a weighted average population indeseeHabitat Goal
Methodology section fordetails). Howeverthese maxima were not used to calculatBlan-wide
habitat goals instead, Planwide goalsare sums ofstate goals

Figure US1. States included in national habitat planning (Plan states) and U.S. counties
currently occupied by wild pheasants.

“e

Plan States:

[] Pheasant range

[] Notpheasant range
Other States:

] Pheasantrange
[ ] Notpheasant range

Qur 24-state population index was positively related (2 = 0.623,P= 0.000) to thenational

Breeding Bird Survey indexSauer et al. 2020) but with higher variation among yearsand agreater
percentage decline through 2019Figure U). This greater volatility is due to some states with
larger pheasant populations (and therefore higheweights) usingbrood counts instead of state BBS
values to index their state pheasant abundancéBrood counts are thought to be better predictors of
fall population sizes (and thusannual hunting prospects) but are generally more variable than
breeding population indices because fall countare subject tovariability from both breeding
population size andannual production.
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Figure US2. Time series (1990 -2019) of the Plan-wide weighted average population index

compared to the U.S. index derived from the North American Breeding Bird Survey ( BBS;

Sauer et al. 2020), andthe" " 3 | AAEAT OAl1 OA Ai 11 gaueEake 01 ATSO ¢t
standardized as proportions of the maxima for their respective time series.
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During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP
Acre Equivalents, or CAES), peaked in the five years beginning in 1990, whereas pheasant
populations peaked in the five years beginning in 200(Table USL). CAEs and populations have
declined 23% and40% from their respective peak average values to the recent (201%019)

period. CRRvas estimatedto produce the most pheasantsationally, with small grains and pasture
also being important contributors (Figure US8). CAEs and the population indexere linearly
related using both standardizedraw and detrendeddata, and populations declined 1.8% per year
over the study period(Figure US4). The statesicollective pheasant management objectives would
require 18.73 million new CAEs in addition to the recent average @8.56 million, for a total of
62.29 million CAEs(Table USL).

In meeting habitat goals CRP acreagbas historically beenthe most amenable tanfluence by
pheasant stakeholders. However, CRiPays a varying role in pheasant production among states
thus adding natioral CRPacres provides larger benefits to some states than otherfor example,
even dramaticchanges in CRP acres have little praded effect inCalifornia and New Yorl{(Tables
US2 and US3)This makes setting a national CRP enrollment goahallenging, given thatsome
states will be left wanting at virtually anyset acreage.

Regardless sane increments ofadditional CRP acreagproduce disproportionate benefits.
Increasing enroliments from40 to 45 million acresdoublesthe states meeting their new CAE goals
from 6 to 12, while allowing another 5 toreach >70% of theirnew CAEgoals(Table US3) Adding
another 5 million acres does not change these tallies appreciablyhile becomingprogressively less
politically and logistically feasible. We thereforeaecommenda national CRP enrollment ofi5

million acres as our preferredPlan-wide goal.
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Table US1. Selected metrics and estimates from the National Plan habitat model.

Geography: Planwide (24 states)

Population index used in model: Weighted composite of stateselected indices

5-Year Average Acres Available tBheasant Population in Range Counties

5-Year
Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1990 57,545,900 45,654,783 14,128,210 8,841,728 22,497,886 552,633
Maximum population 2004 59,597,311 35,667,085 12,658,477 8,754,384 24,049,355 565,661
Recent 2015 57,987,569 29,074,876 9,915,609 8,198,170 15,716,826 577,565
Est. prop. of range county acres
available to pheasant population 0.680 0.883 0.814 0.831 0.987 0.495
*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres
Nesting Habitat Type ("Plan Habitats")
Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.371 0.366 0.158 0.400 0.528 0.616
Nest site selection (Use/Availability) 0.457 0.830 0.705 0.572 1.506 1.630
Per acre productivity relative to CRP 0.213 0.383 0.140 0.288 1.000 1.263
Acres per CAE 4.686 2.612 7.127 3.470 1.000 0.792
Proportion of state's pheasaniproduction not in Plan habitats: 0.121
5-Year Average Metrics
Pop Units
5-Year Plan-wide Produced CAEs/Plan
Period Pop Index in Plan Pop Unit
Period Start CAEs Units Habitats (1,000s) Hunters
Maximum CAEs 1990 56,923,801 0.681 0.599 95,014
Maximum Population 2004 55,261,245 0.726 0.638 86,604
Recent 2015 43,560,623 0.433 0.381 114,287 735,565
Percent Change:
Recent v. Max CAE period -23 -36 -36 20
Recent v. Max Pop period -21 -40 -40 32
Sum of State Goals . %
increase
Subgoal/Goal New Recent Total needed
Restore maximum CAEs 15,272,678 43,560,623 58,833,301 35
Restore max pop @ max pop period density 11,030,982 43,560,623 54,591,605 25
Restore max pop @ecent period density 50,996,054 43,560,623 94,556,677 117
Maintain recent period CAEs 0 43,560,623 43,560,623 0
Final Weighted Goal 18,729,749 43,560,623 62,290,372 43
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Figure US3 SelectedPlan-wide descriptive metrics ,1990-2019. The maximum population
and recent period s (middle panel) were 2004 -2008 and 2015-2019, respectively .

Habitat and Population Metrics, 1990-2019
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Figure US4. Plan-wide p heasant population trend , 1990-2019. Data are 5-year averages, with x -axis
values representing the first year of the corresponding 5 -year period.
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Figure US5. Plan-wide relations between CRP Acre Equivalents (CAESs) and pheasant populations,
1990-2019. Data for both variables are 5 -year averages. Top figure is relation with standardized raw

data, and bottom figure uses standardized detrended data .
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Table US2.Metric estimatesrelating state (RP Acre Equivalent (BE) goals to national

Conservation Reserve Program (CRhrollments. Metrics assumean averagenational CRP
enrollment of 23,287,323 acres during 20152019, all state CAEs needed are supgd by adding

CRP acres, proportions of national CRP acres located in pheasant range counties are stable at their
2015-2019 averages, and other nesting habitati® the pheasant rangeare stable at their 20152019
average acreages

Average CRP acret New CAE goal

(2015-19) in  as a proportion  National CRP acres
New CAEs pheasant range of average CRF needed to reach
State needed counties  acres in range state CAE goal
California 692,086 32,439 21.33 520,121,786
Colorado 972,552 1,425,100 0.68 39,179,632
Idaho 349,496 556,212 0.63 37,919,914
lllinois 311,685 425,845 0.73 40,331,823
Indiana 149,248 122,855 1.21 51,577,288
lowa 1,243,659 1,701,237 0.73 40,311,101
Kansas 1,729,144 1,980,613 0.87 43,617,974
Michigan 281,668 130,509 2.16 73,546,712
Minnesota 0 697,441 0.00 23,287,323
Missouri 589,673 644,870 0.91 44,581,393
Montana 2,185,193 1,283,133 1.70 62,945,959
Nebraska 1,124,742 869,521 1.29 53,409,935
New Mexico 239,167 278,132 0.86 43,312,211
New York 51,944 7,215 7.20 190,947,025
North Dakota 2,582,279 1,076,093 2.40 79,169,440
Ohio 381,634 186,205 2.05 71,015,490
Oklahoma 411,449 565,537 0.73 40,229,720
Oregon 766,471 486,018 1.58 60,012,406
Pennsylvania 16,394 10,161 1.61 60,858,873
South Dakota 2,513,937 1,026,703 2.45 80,307,604
Texas 841,584 1,875,088 0.45 33,739,226
Utah 0 167,101 0.00 23,287,323
Washington 830,849 1,170,424 0.71 39,818,298
Wisconsin 464,896 161,077 2.89 90,498,688
Total 18,729,749 16,879,529
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Table US3. Estimate@ercentages oihew CRP Acre Equivalent@QAB goals metfor 24 Plan statesat
various national CRRenroliments. Bottom line of tableshows how many states would fully meet
their new CAE goal at theational enroliment indicated. Estimates assumall new CAEs needed
are supplied byadding CRP acregqroportions of national CRP acrefocated in pheasant range
counties are stable at their 205-2019 averages, anather nesting habitats are stableat their 2015-
2019 average acreages.

National CRP Enrollment (Millions of Acres)
25 30 35 40 45 50 55 60 65 70

State Percentage of State Goal Met at National CRP Enrollment Above
California 5 6 7 8 9 10 11 12 12 13
Colorado 64 77 89 102 115 128 140 153 166 179
Idaho 66 79 92 105 119 132 145 158 171 185
lllinois 62 74 87 99 112 124 136 149 161 174
Indiana 48 58 68 78 87 97 107 116 126 136
lowa 62 74 87 99 112 124 136 149 161 174
Kansas 57 69 80 92 103 115 126 138 149 160
Michigan 34 41 48 54 61 68 75 82 88 95
Minnesota 107 129 150 172 193 215 236 258 279 301
Missouri 56 67 79 90 101 112 123 135 146 157
Montana 40 48 56 64 71 79 87 95 103 111
Nebraska 47 56 66 75 84 94 103 112 122 131
New Mexico 58 69 81 92 104 115 127 139 150 162
New York 13 16 18 21 24 26 29 31 34 37
North Dakota 32 38 44 51 57 63 69 76 82 88
Ohio 35 42 49 56 63 70 77 84 92 99
Oklahoma 62 75 87 99 112 124 137 149 162 174
Oregon 42 50 58 67 75 83 92 100 108 117

Pennsylvania 41 49 58 66 74 82 90 99 107 115
South Dakota 31 37 44 50 56 62 68 75 81 87

Texas 74 89 104 119 133 148 163 178 193 207
Utah 107 129 150 172 193 215 236 258 279 301
Washington 63 75 88 100 113 126 138 151 163 176
Wisconsin 28 33 39 44 50 55 61 66 72 77
State goals

fully met 2 2 3 6 12 12 14 14 17 17
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MANAGEMENTREGIONL
CALIFORNIA IDAHO, OREGON UTAH, WASHINGTON

The Great Northwest Region (Management Region 1) includes California, ldaho, Oregon, Utah, and
Washington and is the birthplace of the first successful pheasant introductions in the US. This
diverse region extends from the temperate rain forest of the Pdat Coast across the Columbia

Basin to the Palouse, soutthrough the San Joaquin Valley anacross the Snake River Plain leading
into the Great Basinand south across the
Grand Canyon and Colorado River into the
southern warm deserts. Pheasants were fits
established in the Willamette Valley of Oregon
in 1882, then transplanted from Oregon to
other areas of Region 1.

Since the early 1900s, the majority of
grasslands have been converted to crop, hay,
or pasture. Bluebunch wheatgrass, Idaho
fescue, and nave forbs were formerly
widespread in the northern portions of the
region. Cultivated ground in this region
supports a wide variety of agricultural crops
and commodities including wheat, barley,
rice, and corn;peas, potatoesand other
vegetablesitable and wine grapesnuts, and
grass seedas well as hay, range, and pasture
lands. Following the initial conversion to
agriculture, millions of acres have been
enrolled in CRP. Pheasants once thrived in
this region when weed management was not
considered a major issue and water usage was
more liberal. In response to clean farming
practices, urban and suburban sprawl,
changes in types of agricultural crops,
pheasant populations throughout the region
have suffered long term declines.

The creation of CRFs one practice that has prevented pheasant populations from experiencing
even more dramatic declines. Most biologists believe CRP could provide even greater wildlife
habitat benefits through enhancements that increase stand diversity; emphasizing natigeasses

with forbs and legumes would provide benefits for many native wildlife species, particularly
grassland obligates, and needs to be a high priority. A loss of CRP would certainly be detrimental to
pheasants in this region.

CHALLENGES

Pheasant popudtions in southern Idaho have declined concurrent with irrigation efficiency and
agricultural intensification. The effect on pheasants of irrigation efficiency and the cleaning up of
irrigated landscapes is multilayered. The conversion of flood to sprinler irrigation dries up
important brood habitat in damp areas that had resulted from flood irrigation. Likewise, irrigation
efficiency enables more intensive and uniform cropping, which results in the loss of nesting habitat
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and winter cover (e.g., secur@atches of grassland habitat for nesting, floodtrigation induced
willow thickets for winter cover). Furthermore, center-pivot irrigation has led to increased hay
production with multiple cuttings per year. Often, the first cutting destroys hens and/or nsts.

OPPORTUNITIES

Even though populations have decreased dramatically over time, pheasants remain one of the most
popular game birds in the region. During the period of 2012019, an averagef 73,000 hunters
(resident and nonresident) bagged212,000 roosters annually (Table PEL, p. 18 Assumingthe
national average of $69%xpended per hunter per yearQ E A O Auterk $pénton average $39
per harvested rooster, or $0.8 million annually while hunting pheasants.

Much like states in the Midwest, high demand for commaodity crops will almost certainlyersist,
making targeting and management of CR&d other conservationpurposed acres more important
than in the past. The advent o€ERP did not benefit pheasants as much as it has other species (i.e.,
Columbian sharptailed grouse in Idaho). Innovation and new partnerships between USDA, state
agencies, and NGOs will be needed to maximize the benefits of the Conservation Reserve Pmogra
or future programs for pheasants; every acre will need to produce.

Based on the National Plan modeRegionp 8 O© BDEAAOAT O cotrdir agolit 742im@ionO E A O

CRP Acre Eqjwalents (CAESs) of available nesting habitgfable RG1) 41 | AAO OEA OACEIT 1

collective pheasant management goajsn additional 2.64 million CAEs are needed, a6 increase

from the 2015-2019 average.

Table RG1. Sums of state goals for Region 1.

Sum of State Goals

% increase

Subgoal/Goal New Recent Total needed
Restore maximum CAEs 1,367,111 7,417,571 8,784,683 18
Restore max pop @ max pop period density 757,702 7,417,571 8,175,273 10
Restore max pop @ recent period density 8,910,079 7,417,571 16,327,650 120
Maintain recent period CAEs 0 7417571 7,417,571 0
Final Weighted Goal 2,638,901 7,417,571 10,056,473 36
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California

Private individuals were the first to attempt introducing ring-necked pheasant to California, as

early as the late 1800s. The firgbublic effort was in 1889, when the legislature provided $2,000 for
purchasing and planting pheasant from Oregon. The state released these birds into several
counties in central California, centered around the San Joaquin Valley. The state establish8thte
Game Farm program in 1908, and in 1912 released 1,398 pheasant into 20 counties. By 1916,
when the State Game Farm Program was discontinued, the state had released approximately 5,000
birds (Grinnell et al. 1918) Today, ringneckedpheasants are released for stocked hunt
opportunities.

The first regulation regarding pheasant was in 1893, which prohibited gathering eggs. The season
was first established in 1933, ran for 6 days, with a bag limit of 2 males/day. In 1941 the season
was extended to 10 days, and in 1955 it was extended to 16 days. In 1970 it was extended to 30
days(Hart 1990). Currently California Department of Fish and Wildlife (hereafter, the Department)
establishes the general season as Nov.-Dec. 27, with a bagimit of 2 males/day on opening
weekend, and 3 males/day after. Hunters using archery may have only 1 female pheasant in the
bag, and falconers may take either sex, but still only 2/day on the opening weekend and 3/day after.
Based on harvest and hunteeffort surveys conducted by Department biologists, the peak harvest
was in 1963, with an estimated 209,400 hunters bagging 817,900 birds. Our most recent estimate
is for the 2018-2019 season, when 17,688 hunters bagged 38,235 birds (mostly males, see
regulations). Counties with a greater number of hunters and pheasant harvest include Siskiyou,
Solano, Colusa, Imperial, Merced, and Yolo.

Department biologists use the North America Breeding Bird Surveipauer et al. 2020Yo review
trends in abundance indces for upland game birds. Biologists mapped the number of birds/route
and created maps of §ear rolling averages. We extracted data at 50 random points and developed
long-term trends. Based on trends, ringhecked pheasant populations have declined toughout

their range in California. Using the Sear rolling averages for the random points, abundance

indices declined from an average of 3.10 = 0.62Epheasant/route in 1970 to 0.28 +0.08 SE
birds/route in 2017, with minor increases in 1982-1986 and 2008-2009. As with declines in many

i OEAO OOAOAOh OEA AARAATETA ET #AIl EZI OTEA EO AOA
agriculture, shifts in major crops, and increasing human urbanization. Counties with the strongest
populations (Siskiyou, Téhama, Butte, Glenn, Yuba, Colusa, and Sutter). CRP acreage in these
counties represented 23% (9,785 ac) of the total CRP acreage for the state in 2019.

The Department is committed to continuing to work to improve habitat and hunting opportunities
for ring-necked pheasants in California. Improving habitat, both nesting and winter cover, will
require coordination with farmers, Pheasants Forever, Ducks Unlimited, California Waterfowl and
other NGOs, and the California Rice Coalition Commission to providebitat, both within and
outside of the Nesting Bird Incentive Program. The Department will also continue to coordinate
regional staff with staff at headquarters (Wildlife Branch, R3 Coordinator) to provide hunting
opportunities.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP
Acre Equivalents, or CAESQnd pheasant populationgas indexed byNorth American Breeding Bird
Surveyresults) both peaked during the five years beginning in 199QTable CA1) Since thenCAEsS
and populationshavedeclined 33 and 81%, respectively Pheasant productionwas estimated tobe
well distributed among several habitat typegFigure CA1) Based on weighted model results, the
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O O A BnBitdtanagement obgctives would require 692,000 new CAE in addition to the recent
(2015-2019) average 022,000, for a total of 1.2 million CAE§Table CA1)
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Table CAl. Selected metrics and estimates from the National Plan habitat model for California .

State: California

Population index used in model: N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1990 606,950 802,082 997,181 417,024 78,233 0
Maximum population 1990 606,950 802,082 997,181 417,024 78,233 0
Recent 2015 544,282 290,420 718,472 467,675 31,865 0

Est. prop. oftotal range county acres
available to pheasant population 0.04 1.00 1.00 1.00 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.271 0.314 0.170 0.276 1.000 0.000
Acres per CAE 3.684 3.184 5.881 3.619 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1990 779,715 1.92 1.71 456,541 71,558
Maximum Population 1990 779,715 1.92 171 456,541 71,558
Recent 2015 522,227 0.36 0.32 1,625,170 19,132
Percent Change:
Recent v. MaxCAE period -33 -81 -81 256 -73
Recent v. Max Pop period -33 -81 -81 256 -73
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 257,489 522,227 779,715 49
Restore max pop @ max pop period density 1.00 257,489 522,227 779,715 49
Restore max pop @ recent period density 1.00 2,253,364 522,227 2,775,591 431
Maintain recent period CAEs 1.00 0 522,227 522,227 0
Final Weighted Goal 692,086 522,227 1,214,312 133
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Figure CAl. Selected metrics and trends for California ,1990-2019. Zero values for hunters indicate no estimate was available
for that year (top left panel); the maximum population and recent period swere 1990-1994 and 2015-2019, respectively (lower

left) ; and x-axis values represent the first year of the corresponding 5
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Idaho

OEAAOAT 6O 1T AAOPU OOEOAAI A EAAEOAO ET t¢ 1T /&£ )AAEIT 8
during the 1950s and 1960s than at any other time. Harvest peaked at over 750,000 birds in the

early 1960s but declined sharply in the early 1970s and has continued to gradually decline with

intensified agricultural practices. Even though populations haveecreased dramatically over time,

pheasants remain one of the most popular game birds in Idaho. On average, 16,100 hunters

annually harvested approximately 52,400 pheasants in Idaho, from 2012019.

Pheasants are closely associated with agriculture and @aar in varying abundance on or near
farmland throughout Idaho. Riparian and wetland habitats near agricultural areas provide critical
winter cover. Sagebrush habitats adjacent to farmland also provide important winter cover in parts
of the state. Pheasamiumbers are highest on habitat within the irrigated agricultural landscape of
south-central and southwest IdahoHowever, increased dairy production and improved irrigation
techniques, which includes an ongoing transition from flood to sprinkler irrigation have led to
increased acreages of alfalfa and increased cutting frequencies that have been detrimental to
pheasant populations.

In Idaho, much of the CRP acreage occurs on formtiyland wheat fields in the southeast and
north-central portions of the stte. During early implementation of CRP, it did not appear to benefit
pheasants as much as other species (i.e., Columbian shtajped grouse). However, since 2005
there appears to be a strong correlation between decline in CRP acreage and decline in papas
harvest. As important nesting habitat is lost to improved farming techniques and human
development, maintaining or increasing CRP acreage has become increasingly important to the
long-term persistence of wild pheasants in Idaho.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAES), peaked the five years beginning in 1990, wkreaspheasant

populations (as indexedby the North American Breeding Bird Surveypeaked in the five years

beginning in 1999(TableD1). CAE®nd populations havedeclined 20%and 18%from their

respective peakaverage valuego the recent (2015-2019) period. Pasture andCRPwere estimated

to be responsible for most measant production (FigurelD1). Based on weighted model results, the
OOAOABO PEAAOGAT O 1 AT ACAT AT O 1T AEAAOCGEOAOG x1 O1 A OANO
average 0f1.84 million, for a total of2.19 million CAEs (TablelD1).
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Table ID1. Selected metrics and estimates from the National Plan habitat model for Idaho .

State:
Population index used in model:

Idaho
N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Rargeunties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1990 3,924,534 1,481,538 638,573 134,086 807,296 0
Maximum population 1999 3,177,871 1,336,903 745,436 188,503 773,058 0
Recent 2015 3,394,663 1,175,527 663,155 209,386 556,212 0
Est. prop. oftotal range county acres
available to pheasant population 0.70 0.70 0.65 0.70 1.00 1.00

*Pasture plus CRP Grasslands acres

**Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.344 0.359 0.000 0.389 0.534
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acreproductivity relative to CRP 0.258 0.300 0.000 0.267 1.000 0.000
Acres per CAE 3.868 3.337 0.000 3.745 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units

5-Year Statewide  Produced

Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1990 2,301,515 5.60 4.97 463,271 30,540
Maximum Population 1999 2,045,457 6.12 5.44 376,341 24,420
Recent 2015 1,841,873 5.00 4.44 415,002 13,720
Percent Change:
Recent v. Max CAE period -20 -11 -11 -10 -55
Recent v. Max Pop period -10 -18 -18 10 -44

CAEs Needed to Reach Goal %

increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 0.80 459,642 1,841,873 2,301,515 25
Restore max pop @ max pop period density 1.00 203,584 1,841,873 2,045,457 11
Restore max pop @ recent period density 0.90 413,712 1,841,873 2,255,585 22
Maintain recentperiod CAEs 0.00 0 1,841,873 1,841,873 0
Final Weighted Goal 349,496 1,841,873 2,191,369 19
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Figure ID1. Selected metrics and trends for Idaho ,1990-2019. The maximum population and recent period swere 1999-2003

and 2015-2019, respectively (lower left panel), and x-axis values represent the first year of the corresponding 5

(lower right).
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Oregon
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pheasants to North America. Following a rapid population increase, seasons were opened 10 years

later, but over-exploitation quickly reduced numbers creating the ned for more conservative

management. Wild pheasant populations decreased sharply between 1961 and 1991. During this

30-year period, surveys in western Oregon indicated pheasant abundance declined from 25

pheasants/10 miles to < 1 pheasant/ 10 miles. Estiated average harvest from 2015019 was

15,774 wild roosters statewide, as compared to the peak of 477,000 in 1958.

Loss of habitat due to development and a changing agricultural landscape likely contributed to
| OACT 1860 PEAAOAT O Hedregok AghAcaltural InfarAationNEtivogk, whéat O

acreage in the Willamette Valley in 1976 was 261,000 acres and acreage for perennial ryegrass and

tall fescue combined was 53,000 acres, by 2006 these predominant acreages had been reversed

with 27,000 acres in wheat and nearly 320,000 acres in perennial ryegrass and tall fescue. While

wild pheasants are still found in low densities in most of the 29 counties with breeding populations,

this large-scale change in habitat suitability marked the shift in corpheasant habitat from the

Willamette Valley of western Oregon to the Columbia Basin of norttentral Oregon. The five

AT 01T Ou #1711 O0i AEA "AOET OACEIT OADPOAOGAT 6O EOOO 1 AOGO
for 34% of the statewide pheasant harveis(2014-2019).

/| OACT 1860 #20 AT OT111 AT O PAAEAA E1T ¢nnxy xEOE vexhv
since 2007, with 441,807 acres enrolled in 2019. The 5 counties of the Columbia Basin (Gilliam,

Morrow, Sherman, Umatilla, and Wasco) contaliA x ¢ j cooheog¢n AAOAOQ 1T £ OE/
acreage in 2019. The goal in Oregon is to improve the quality of CRP acreage to increase the

productivity of these lands for pheasants and other wildlife. State Acres for Wildlife Enhancement

(SAFE) has nbbeen widely adopted in Oregon but is expected to increase 46ld in the Columbia

Basin (up to 40,000 acres) with 2021 sigrups. SAFE enrollees will be required to provide more

vigorous cover treatments with the producer benefit of more competitive CREpplications.

3EIi EIl A0 OI )AAEI 860 ~ZEIT AET CcOh AT 1T COOAT AA AAOxAAT b
Oregon has increased over time with particularly strong correlations from 2012019. This may

indicate the increased importance of CRPtoOgel 1 6 O xEI A PEAAOAT OO AO 1T OEAC
lost to clean farming practices and irrigation efficiency projects. Seasonal wetlands and riparian

habitats are important pheasant cover in Oregon that are unaccounted for in the habitat model.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAEs) and pheasant populations (as indexedMgrth American Breeding Bird
Surveyresults) both peaked during the five years beginning i1990 (Table ORL). Since then, CAEs

and populations have declinedl1 and 56%, respectively. Pasture and CRRvere estimated to be

responsible for mostpheasant production (FigureOR1). Based on weighted model results, the

OOAOAGO PEAAOGAT O 1 Al ACAI 786,000 nevAGAESArCaEddidndo the Te€ehtA OAN O
(2015-2019) average of2 million, for a total of 277 million CAEs (TableORL).
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Table OR1. Selected metrics and egimates from the National Plan habitat model for Oregon.

State: Oregon
Population index used in model: N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1990 5,056,817 1,102,731 401,492 559,016 518,289 0
Maximum population 1990 5,056,817 1,102,731 401,492 559,016 518,289 0
Recent 2015 4,493,371 819,245 397,496 614,593 479,319 0

Est. prop. of range county acres
available to pheasant population 0.50 1.00 1.00 1.00 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("PlarHabitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.340 0.355 0.000 0.388 0.543
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.251 0.291 0.000 0.262 1.000 0.000
Acres per CAE 3.984 3.436 0.000 3.823 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide  Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1990 2,254,800 4.66 4.14 544,933 25,710
Maximum Population 1990 2,254,800 4.66 4.14 544,933 25,710
Recent 2015 2,006,424 2.04 1.81 1,105,806 5,688
Percent Change:
Recent v. Max CAE period -11 -56 -56 103 -78
Recent v. Max Pop period -11 -56 -56 103 -78
%
CAEs Needed to Reach Goal .
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 248,376 2,006,424 2,254,800 12
Restore max pop @ max pop period density 1.00 248,376 2,006,424 2,254,800 12
Restore max pop @ recent period density 1.00 2,569,130 2,006,424 4,575,554 128
Maintain recent period CAEs 1.00 0 2,006,424 2,006,424 0
Final Weighted Goal 766,471 2,006,424 2,772,895 38
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Figure ORL. Selected metrics and trends for Oregon, 1990-2019. Zero values for hunters indicate no estimate was available for

that year (top left panel)

; the maximum population and recent period swere 1990-1994 and 2015-2019, respectively (lower

left) ; and x-axis values represent the first year of the corresponding 5 -year period (lower right).
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UTAH

Pheasants were first introduced in Utah prior to 1900. Since then, distribution has been increased
by translocation of wild pheasants, release of pereared birds, and naturaldispersion. Small
populations are found in every county in the state, with greater concentrations of pheasant habitat
in counties with larger areas of wetland or agricultural habitat. Utah pheasant harvest peaked in the
late 1950s to the late 1960s, with digh of an estimated 309,000 harvested in 1958. Since the peak
there has been a consistent decline in pheasant harvest to the late 2000s and early 2010s. After
2013, penreared releases were increased, correlating with increased harvest. Pheasants remai
the most popular upland species in Utah with an average from 2012019 of 18,095 hunters per

year and 43,979 pheasants harvested in the wild per year accounting for 27% of upland hunter
days in 2019.

The vast majority of suitable habitat is occupied, v roughly 1,400,000 ha designated as pheasant
habitat. Suitable habitat is limited to agricultural areas, primarily irrigated croplands as well as
wetland and riparian areas surrounding the Great Salt Lake and other waterways. However, there
is considerable, but undefined habitat within the above area that is not productive or suitable
although adjacent sagebrush and other shrubs provide additional hiding and winter cover. Urban
and industrial development since the 1960s has led to a direct loss of pheat habitat. Changes in
agricultural practices from small grain crops in small fields with flood irrigation to large center

pivot alfalfa and hay has significantly reduced habitat quality and productivity for wild pheasants.
The loss of habitat has placedreater hunter demand and use on remaining areas. Data on pheasant
numbers and harvest by different habitat types does not exist.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP
Acre Equivalents, or CAEspeaked in the five years beginning in 198, whereas pheasant
populations (as indexed by the North American Breeding Bird Survey) peaked in the five years
beginning in 1990 (Table UT1). CAEs and populations have declinedl% and55% from their
respective peak average values to the recent (2018019) period. Pasture CRR and wetlandswere
estimated to be responsible for most pheasant productiofFigure UTL1).

In the face of continuel agricultural conversion and urban expansion simply maintaining the
current quantity of habitat and maintaining current populations will be a challenge Therefore,
5 O A E 8 Oto kekpitd recéhCaverage 0626,000 CAEsstable (Table UT1).
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Table UT1. Selected metrics and estimates from the National Plan habitat model

for Utah .

State:

Population index used in model:

Utah
N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Rargeunties

5-Year
Period Net Small
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP* Wetlands
Maximum CAEs 1995 888,403 193,760 327,600 128,800 186,485 183,344
Maximum population 1990 698,621 199,640 298,800 118,400 202,100 183,680
Recent 2015 857,772 93,660 312,000 127,200 150,391 183,612
Est. prop. of range county acres
available to pheasant population 0.10 0.70 0.60 0.80 0.90 0.20
*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres
NestingHabitat Type ("Plan Habitats")
Small
Estimate Pasture Grains Alfalfa Grass Hay CRP Wetlands
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518 0.350
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 1.500
Per acreproductivity relative to CRP 0.271 0.314 0.170 0.276 1.000 0.683
Acres per CAE 3.684 3.184 5.881 3.619 1.000 1.464
Proportion of state's pheasant production not in Plan habitats: 0.112
5-Year Average Metrics
Pop Units
5-Year Statewide Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1995 704,995 2.12 1.88 374,493 37,842
Maximum Population 1990 663,405 2.50 2.22 298,349 41,565
Recent 2015 626,233 1.13 1.00 626,787 20,287
Percent Change:
Recent v. Max CAE period -11 -47 -47 67 -46
Recent v. Max Pop period -6 -55 -55 110 -51
%
CAEs Needed to Reach Goal .

increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 0.00 78,763 626,233 704,995 13
Restore max pop @ max pop period density 0.00 37,172 626,233 663,405 6
Restore max pop @ recent period density 0.00 767,483 626,233 1,393,715 123
Maintain recent period CAEs 1.00 0 626,233 626,233 0
Final Weighted Goal 0 626,233 626,233 0
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Figure UT1. Selected metrics and trends for Utah,1990-2019. The maximum population and recent period swere 1990-1994

and 2015-2019, respectively (lower left panel), and x-axis values represent the first year of the corresponding 5

(lower right).
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Washington

The Cascade Mountain Range divides western Washington, characterized by a temperate wet

climate, from the more arid eastern Washington. Western Washington held its first pheasant

EST OET C OAAOGIT ET puwwe AEOAO DBl Al Esméking stdeliA AOAO &
eastern Washington between 1898 and 190(tatewide harvest peaked in the 1960s when over

600,000 pheasants were harvested, followed by a secondary peak in the 1970s.

Today, wild pheasants are found in most eastern Washington counties. Western Washington no
longer supports wild pheasant populations, likely due to the lack of grain farming combined with
the wet climate. A stateowned pheasant game farm provides huntinggportunities in western
Washington and some birds (ca. 10,000 per year) are released to bolster opportunities in eastern
Washington as well.

Over the past 30 years, pheasant harvest and the number of pheasant hunters have declined more
than 70% in easten Washington. Reduced patrticipation in pheasant hunting may be due to a
combination of reduced pheasant populations, reduced access to hunting lands, and other
widespread factors like reduced participation in outdoor recreation.

The Snake River Basin (gotin, Garfield, Columbia, Walla Walla, and Whitman counties) and

Columbia River Basin (Adams, Douglas, Franklin, Grant, and Lincoln counties) together hold the

i AET OEOU 1T &£ OEA OOAOCAGO #1711 OAOOAOGETT 2A0AO0O0OA o007 C
provEAAA xxb T £ AAOOAOT 7 AOEE inGeQ008B thete afpbaisAaoibe D EAAOAT O
strong correlation between decline in CRP acreage and decline in pheasant harvest and abundance.

The goal in Washington is to convert low diversity exotic forage gsa plantings to a diverse mix of
native grasses including forbs and legumes through midontract management. When available,
State Acres for Wildlife Enhancement (SAFE) CRP plantings have been used for new contracts.
7AOEET COI 180 3! &% 8Byt @lant speciesAithdnigrodiverdity (€g. 3 grasses,
4 forbs, 1 shrub or tree) to ensure high quality habitat. Most of the SAFE program areas are within
the Snake and Columbia River Basins. In partnership with USINMRCS and FSA, Washington
Department of Fish and Wildlife private lands biologists provide technical assistance for SAFE. As
of fall 2020 producers have enrolled over 111,000 acres in SAFE, representing about 10% of CRP
enrollment in Washington.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAESs), peaked in the five years beginning2id07, whereas pheasant

populations (as indexed by the North American Breeding Bird Survey) peaked in the five years

beginning in 1997 (Table WA1). CAEs and populations have declinek®% and55% from their

respective peak average values to the recent (2018019) period. CRPpasture,and small grains

were estimated to be responsible for most pheasant production (Figuré/Al). Based orweighted

iTAAT OAOOI 66h OEA OOAOABO DPEAAGALOGMnewdABs@AT AT O T A
addition to the recent average oR.42 million, for a total of 3.25 million CAEs (TableWAL).
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Table WA1. Selected metrics and estimates from the National Plan habitat model for Washington .

State: Washington
Population index used in model: N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 2007 2,824,370 1,639,023 246,681 96,547 1,435,544 0
Maximum population 1997 2,992,096 1,996,510 265,357 60,369 975,966 0
Recent 2015 2,706,257 1,543,124 205,817 118,588 1,168,793 0

Est. prop. of range county acres
available to pheasant population 0.70 0.70 0.70 0.70 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("PlarHabitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.000 0.390 0.518
Nest site selection(Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.271 0.314 0.000 0.276 1.000 0.000
Acres per CAE 3.684 3.184 0.000 3.619 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide  Produced CAEs/Plan
Period Pop Index in Plan Pop Unit
Period Start CAEs Units Habitats (1,000s) Hunters
Maximum CAEs 2007 2,743,656 7.18 6.37 430.45 20,347
Maximum Population 1997 2,431,896 11.96 10.62 229.02 43,210
Recent 2015 2,420,815 5.44 4.83 501.67 13,821
Percent Change:
Recent v. Max CAE period -12 -24 -24 17 -32
Recent v. Max Pop period 0 -55 -55 119 -68
%
CAEs Needed to Reach Goal .
increase
Subgoal/Goal Weight New Recent Total needed
Restoremaximum CAEs 1.00 322,841 2,420,815 2,743,656 13
Restore max pop @ max pop period density 1.00 11,081 2,420,815 2,431,896 0
Restore max pop @ recent period density 1.00 2,906,390 2,420,815 5,327,205 120
Maintain recent period CAEs 0.90 0 2420815 2,420,815 0
Final Weighted Goal 830,849 2,420,815 3,251,664 34
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Figure WAL. Selected metrics and trends for Washington ,1990-2019. Zero values for hunters indicate no estimate was
and recent period swere 1997-2001 and 2015-2019,

respectively (lower left), and x-axis values represent the first year of the corresponding  5-year period (lower right).

available for that year (top left panel), the maximum population
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MANAGEMENTREGION 2
CoLORADQ KANSAS NEWMEXICQ OKLAHOMA TEXAS

The Southern High Plains Region (Management Region 2) is comprised of Colorado, Kansas,
Oklahoma, New Mexico, and Texas. This region hagheasant distribution throughout croplands
within the tallgrass, mixed grass, and shortgrass prairies in the southern extent of the Great Plains.
Pheasants were established across the region in the early 1900s, like most of North America
(Dahlgren 1988). landscapes consisted
of small farms that generally rotated
crops in fallow fields because of dry
conditions through much of the region.
Fallow fields provided excellent
OxAAAUS AT OAO j A8Cce
growth), and pheasant populations
expanded in the areaPopulations
seemed to peak in the late 1970s and
early 1980s (Dahlgren 1988). In
subsequent decades farms steadily grew
bigger, and modern agricultural

practices changed landscapes to the
detriment of regional populations.

The pre-dominant crop in this region is
xET OAO xEAAO8 " AAA(
phenology provides for early spring
growth, this crop historically provided
excellent nesting cover for pheasants,
rivaling nest success rates of
conservation grasslands (e.g., CRP) in
other areas (Snyder 1984) However
selective breeding has resulted in
modern varieties that have reduced the
guality of this habitat. Large scale agricultural practices such as the loss of fallowing combined with
herbicide application for weed control reduced the pheasant habitgtotential of millions of acres
throughout the High Plains in the mid1980s to present (Rodgers 1999). Fortunately, the
Conservation Reserve Program (CRP) began in the ri880s, and provided much needed
reproductive habitat in many areas that stabilized ppulations. However, winter wheat still

provides significant nesting habitat, especially in good wheat years when wheat harvest is normal
or delayed, leaving many nests and young broods undisturbed.

CHALLENGES

CRP continues to play a significant role inasting and brooding habitat throughout the High Plains,
and is currently threatened by significant contract expirations. Volatile commodity prices have
discouraged many producers from enrolling their cropland in conservation practices at current
program payments rates given the strong periodic peaks. As such, winter wheat will continue to
play an important role in nesting habitat in the High Plains. However, winter wheat acres have also
been declining at an alarming rate across the high plains, being rep&twith crop types that

provide little to no habitat. In recent years cotton has become more prevalent on the landscape in
the southern extent of this region and is generally associated with reduced pheasant densities.
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Additionally, periodic drought can sgnificantly reduce the quality of nesting within this region, as
well as early harvest periods which increase nest and early brood destruction. Large CRP acreages
can mitigate some of these concerns if composed of appropriate species and protected from
frequent harvest. Unfortunately, frequent drought periods encourage for the harvest of CRP, during

critical times for struggling populations.

The need for broodrearing habitat located near nesting habitat is a significant limiting factor for

the region. The common practice of herbicide for wheat stubble eliminates the weedy areas needed
for good brooding cover. Weedy growth is likely the largest scale challenge for the pheasant
population in the High Plains, compounded by reduced nesting habitat as C&#Rl winter wheat

acres decline.

OPPORTUNITIES

Pheasant hunting is a popular and economically sustaining activity within the region. During the
period of 2015-2019, an averagef 117,000hunters (resident and nonresident) bagged505,000
roosters annually (Table PE1, p18). Hunters spent on average $62 per harvested rooster, or
$81.5 million annually while hunting pheasants. Increasing nesting and broeckaring habitat is key
to abundant pheasant populations throughout the region.

CRP remains the best program to expand pheasant habitat and to maintain pheasant populations by
providing undisturbed nesting and brooding habitat. Many management practices within CRP such
as burning, disking, and grazing can provide more forabundant habitats, when applied properly,

improving brooding conditions. Although across much of this region, CRP is harved too

frequently under current operating procedures, to provide predictable nesting and brood rearing
cover. Cover crops and soihealth practices are becoming more common and have been
demonstrated to be valuable for pheasants if done at the right time

Based on the National Plan model, Regiand O DEAAOAT & OAT CA 156mionOEA O AT i
i £ AOAEI AA1 A
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collective pheasant management goals, an additiondl19 million CAEs are needed, 27% increase

from the 2015-2019 average.

Table RG2. Sums of state goals for Region 2.

Sum of State Goals

% increase

Subgoal/Goal New Recent Total needed
Restore maximum CAEs 3,117,332 15,605,796 18,723,128 20
Restore maxpop @ max pop period density 1,967,801 15,605,796 17,573,597 13
Restore max pop @ recent period density 10,748,555 15,605,796 26,354,351 69
Maintain recent period CAEs 0 15,605,796 15,605,796 0
Final Weighted Goal 4,193,896 15,605,796 19,799,693 27
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Colorado

Thirty (30) counties in Colorado have populations of pheasants, however, due to the inability to
improve populations in many of these counties, due to the impacts of urban development,

extremely high land values and othemsurmountable limitations, this analysis generally focuses on
the easternmost counties in Colorado, lying along the state borders of Kansas and Nebraska, where
there are reasonable opportunities to address population limitations. Counties included are as
follows z Washington, Logan, Sedgwick, Phillips, Yuma, Kit Carson, Cheyenne, Kiowa, Prowers and
Baca. These counties provide the bulk of statewide harvest at present and represent the most likely
locations where improvement is possible. This is not tamnply that other counties do not have small
populations of pheasants, instead, these counties are the most likely to support large, thriving
populations, due to several factors.

Colorado has statewide harvest data beginning in 1956 and continuing through present. The

survey was not done in some recent years due to budget constraints, but pheasant harvest data is

one of our most consistent. Within this data set, harvest has rargj&rom 34,000 (2002) to 248,000

(1959) with a historical average, across all years, of 107,000 pheasants harvested. Historical high
EAOOAOOO 1 AAOOOAA ET OEA 1 AOA pwunmdOh xEOE 1 AIT1TO
200,000 pheasants, undoubtedl the result of excellent habitat and a much larger core pheasant

range than is present today, as historical pheasant harvests were significantly increased by areas

(the western slope and front range counties of Colorado) that do not have significant poptibns

o1 AAuUs8 (AOOGAOGO AOOGEI AGAOG AT A EOT OAO 101 AAOO OOAA
Ei DOT OAA AAOI 00 OEA AAAAAA T &£ OEA pwymndOs8 "ACET I
100,000 and have remained below that benchmark since, although rtiple factors have

contributed to that decline, including more intensive farming practices, and most notably since

2000, severe drought has reduced populations drastically. Populations began to rebound

somewhat since 2008, buoyed by a lessening of drougimpacts and significantly better CRP mixes

and agricultural practices, including the use of stripper headers for wheat harvest. By 2011,

buoyed by 130,000 acres of CRP specifically designed for pheasants coming online and providing

habitat, hunters harested 95,000 pheasants in Colorado and hunter numbers increased by nearly

50% from 2008 levels. However, 201and 2012 were marked by severe drought and intense

harvesting of CRP occurred leaving little cover for wildlife of any kind, and the pheasant boom was

over with hunters experiencing a 62% decline in harvest in one yeaMore recently,2013-2020

have been conistently marginal, characterized by severe droughts, expiring CRP contracts, and

generally difficult conditions for ring-necked pheasants.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalentsor CAEs), peaked in the five years beginning 2005, whereas pheasant

populations (as indexed by the North American Breeding Bird Survey) peaked in the five years

beginning in 1990 (Table CAL). CAEs and populations have declinei®% and57% from their

respective peak average values to the recent (2012019) period. CRRand small grainswere

estimated to be responsible for most pheasant production (Figur€Q). Based on weighted model

OAOOI 06h OEA OOAOA8O PEAAOAT 73,080 ndnwgChEsAnaditionAE AAOE O
to the recent average o2.37 million, for a total of 3.34 million CAEs (TableCQL).
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Table CO1. Selected metrics and estimates from the National Plan habitat model

for Colorado .

State:

Population indexused in model:

Colorado

N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year
Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 2005 535,848 1,791,930 69,063 17,323 1,875,077 0
Maximum population 1990 568,774 1,878,621 61,474 12,537 1,404,749 0
Recent 2015 589,665 1,622,388 53,650 17,087 1,396,933 0
Est. prop. of rangecounty acres
available to pheasant population 0.10 1.00 0.25 0.10 1.00 0.00
*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres
Nesting Habitat Type ("Plan Habitats")
Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.100 0.500 0.100 0.100 0.400
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.100 0.556 0.119 0.092 1.000 0.000
Acres per CAE 9.981 1.797 8.408 10.909 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112
5-Year Average Metrics
Pop Units
5-Year Statewide  Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 2005 2,935,472 5.47 4.85 604,968 14,601
Maximum Population 1990 2,515,331 8.98 7.97 315,540 32,184
Recent 2015 2,366,544 3.84 3.41 694,853 14,018
Percent Change:
Recent vMax CAE period -19 -30 -30 15 -4
Recent v. Max Pop period -6 -57 -57 120 -56
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 568,929 2,366,544 2,935,472 24
Restore max pop @ max pop period density 1.00 148,787 2,366,544 2,515,331 6
Restore max pop @ recent period density 1.00 3,172,493 2,366,544 5,539,037 134
Maintain recent period CAEs 1.00 0 2,366,544 2,366,544 0
Final Weighted Goal 972,552 2,366,544 3,339,096 41
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Figure CO1. Selected metrics and trends for Colorado ,1990-2019. Zero values for hunters indicate no estimate was available

for that year (top left panel), the maximum population

and recent period swere 1990-1994 and 2015-2019, respectively (lower

left), and x-axis values represent the first year of the corresponding 5 -year period (lower right).

Proportion of Maximum Value
e s e e B
MR B B ©

e
=

Habitat and Population Metrics, 1990-2019

Colorado
Q
o]
Qo
000 oho00P0 g
O o] O
1990 1995 2000 2005 2010 2015
—ea—CRP acres —e—CAEs Population index O Hunters

0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

Estimated Proportion of Pheasant Production by Habitat

Colorado
Pasture Small Alfalfa  Grass Hay CRP State
Grains Defined

B Maximum Population Period  ® Recent Period

CAEs

CRP Acre Equivalents by Habitat Type

Colorado
2,500,000
2,000,000
1,500,000
500,000
0
1990 1995 2000 2005 2010 2015
==@-=Pasture =®==Small Grains Alfalfa Grass Hay =®=—=CRP
Trend in 5-Year Average Population Index (1990-2019)
Colorado
’g 1.0 [ ]
£ °
= e L ]
» g 08 e
U 5 ® e
TE o
2% 06 ®ecvcivesece
2= 0.0176x + 35.769 e,
R e y=-0.0176x + 35. oo ]
s g 04 R*=0.8124 M 2
22 P=0.000
o -
5 0.2
="
=]
15
£ 00
1985 1990 1995 2000 2005 2010 2015 2020

Wild Pheasant Conservation Plang4



KANSAS

Pheasants occur throughout most of Kansas (except the extreme southeastern counties), with the
highest densities occurring in the western half of the state. Pheasants in Kansas (and other High
Plains states) use the landscape differently than states in tidorthern Plains. Winter wheat was
historically an important habitat for pheasants and one of the primary cash crops in Kansas. The
winter and early spring growth of this crop provided significant nesting habitat for pheasants.
Harvested fields were ofte left fallow without herbicide application, and annual forbs (weeds)

were allowed to grow, providing ideal brooding, winter, and nesting (spring following harvest)
habitat. This wheatfallow rotation provided ideal habitat and relatively high densities ofpheasants.
As crop rotations have intensified and herbicide application proliferated during the fallow period,
this high-quality weedy cover was largely removed from the landscape. Simultaneously, wheat
varieties have been bred to grow shorter and matureuicker, reducing the quality of winter wheat

as nesting habitat. As other crops have developed characteristics that allow them to be grown in the
EECE Dbl AET1 06h xEAAO AAOAO EAOA AAAOAAOAA OECIT EZEEA
most canmon crop in the state and although quality is reduced, still contributes significantly to
available nesting habitat.

Kansas has had relatively high annual harvests of pheasants, peaking in the th@&B0s (with over

1.5 million birds harvested). As herbgide application to wheat stubble increased in the latd 980s,
harvest declined. During this period CRP began, which helped offset nesting and brooding habitat
lost when weedy wheat stubble acreage dropped. The addition of CRP helped to stabilize phetisan
populations in Kansas particularly as early growh in newly planted fields replicated weedy stubble.
While CRP in the High Plains has historically been thought to provide less productive nesting
habitat than wheat, recent studies in the region suggeshat where CRP is available, it is highly
selected for as nesting cover. CRP acreage has also been declining in the state.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAESs), peaked the five years beginning in 2005, whereas pheasant

populations (as indexed by the North American Breeding Bird Survey) peaked in the five years

beginning in 1996 (Table KS1). CAEs and populations have declirie®® and32% from their

respective peakaverage values to the recent (2012019) period. Pasture small grainsand CRP

were estimated to be responsible for most pheasant production (Figur&Sl). Based on weighted

iTAAT OAOOI 66h OEA OOAOGAB3O DEAAAQASilioh delv BAEAIN AT O 1T A
addition to the recent average 08.49 million, for a total of 10.22 million CAEs (TableKSL).
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Table KS1. Selected metrics and estimates from the National Plan habitat model for Kansas.

State: Kansas

Population indexused in model: N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 2005 14,065,731 8,639,222 796,396 1,398,902 2,938,768 0
Maximum population 1996 12,695,754 9,369,907 868,346 1,305,565 2,547,438 0
Recent 2015 13,192,424 7,285,517 594,784 1,240,156 1,973,564 0

Est. prop. of rangecounty acres
available to pheasant population 1.00 1.00 1.00 1.00 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.337 0.346 0.185 0.366 0.479
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.282 0.321 0.184 0.280 1.000 0.000
Acres per CAE 3.547 3.114 5.442 3.572 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide  Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 2005 10,216,450 145.36 129.03 79,180 116,640
Maximum Population 1996 9,660,569 167.38 148.57 65,022 125,880
Recent 2015 8,488,873 113.61 100.85 84,174 79,522
Percent Change:
Recent v. Max CAE period -17 -22 -22 6 -32
Recent v. Max Pop period -12 -32 -32 29 -37
%
CAEs Needed to Reach Goal .
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 1,727,578 8,488,873 10,216,450 20
Restore max pop @ max pop period density 1.00 1,171,696 8,488,873 9,660,569 14
Restore max pop @ recent period density 1.00 4,017,304 8,488,873 12,506,177 47
Maintain recent period CAEs 1.00 0 8,488,873 8,488,873 0
Final Weighted Goal 1,729,144 8,488,873 10,218,017 20
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Figure KS1. Selected metrics and trends for Kansas, 1990-2019. The maximum population and recent period swere 1996-2000

and 2015-2019, respectively (lower left panel), and x-axis values represent the first year of the corresponding 5

(lower right).
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NEW MEXICO

Pheasants are present in several regions of New Mexico, the northwest (San Juan County), the
Middle RioGrande Valley (Bernalillo, Sierra, Socorro, Valencia), along the Pecos River (Chaves and
Eddy Counties) and eastern New Mexico (Curry, Lea, Roosevelt, Quay, and Union Counties), though
their distribution in these regions is fairly limited. Pheasants havéeen sighted in other counties,
though it is unclear if these represent truly wild individuals. Conservation Reserve Program (CRP)

in New Mexico does not provide the beneficial nesting habitat as seen in other parts of the pheasant
range, but it still hasmade positive contributions to pheasant populations in the eastern portion of

the state. Small grain fields may also provide pheasant habitat in New Mexico, with winter wheat
being the primary small grain crop. Variable timing of harvest can make wintavheat good or poor

1T AGOET ¢ EAAEOAO8 $OA O OEA Ai1T OOOAET OO0 ET . Ax
populations are likely to remain fairly low in the state.

New Mexico has information on statewide harvest data for small game from 198007. During

this time period, the Small Game Harvest Survey was conducted as a voluntary mail survey. From
2013-present, the voluntary Small Game Harvest Survey was conducted online. Using information
from the Small Game Harvest Mail Survey, annual pheasdnatrvest ranged from 1,015 to 12,073. It

is estimated that only 10% of reported harvest is wild birds, thus annual wild pheasants harvested
from 1957 to 2007 likely ranged between 102 and 1,207 birds with an average of 454. Pheasant
harvest has been on @ownward trend from 1990 to 2007. Currently, New Mexico offers a-day
pheasant season statewide (3 per day, six in possession), in all counties except for Valencia county.
In Valencia County a dday hunt is offered with a daily/season bag limit of 3 mads.

Due to the limited distribution and small population sizes in New Mexico, it is extremely difficult to
construct areliable model for pheasant habitat needs at a statewide extentowever, Pr the sake
of consistencywith the current planning effort, we followed a similar procedure as the other states
involved.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAESs), peaked in the five years beginning2d01, whereas pheasant

populations (as indexed by the North American Breeding Bird Survey) peaked in the five years
beginning in 1990 (Table NM1). CAEs and populations have declined2 and67% from their

respective peak average values to the recent (2018019) period. CRRvas estimated to be

responsible for most pheasant production (FigureNM1). Based on weighted model results, the
OOAOAGO PEAAOAT O 1 AT ACAT 289,000 nevAGAESArCaEddidno the fe€ehtA O
average 0f310,000, for a total 0f549,000 CAEs (Rble NM1).
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Table NM1. Selected metrics and estimates from the National Plan habitat model

for New Mexico .

State: New Mexico

Population index used in model: N.A. Breeding Bird Survey

5-Year Average Acreg\vailable to Pheasant Population in Range Counties

5-Year
Period Net Small
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP** Playas
Maximum CAEs 2001 656,662 181,744 112,697 47,528 247,135 4,092
Maximum population 1990 685,015 206,656 117,377 30,154 187,967 4,092
Recent 2015 629,585 120,930 84,739 42,175 166,879 4,092
Est. prop. of range county acres
available to pheasant population 0.05 1.00 0.80 0.80 0.60 0.20
*Pasture plus CRP Grasslands acres **Total CRP minus @RBslands acres
Nesting Habitat Type ("Plan Habitats")
Small
Estimate Pasture Grains Alfalfa Grass Hay CRP Playas
Apparent 23-day nest survival 0.291 0.325 0.215 0.322 0.464 0.464
Nest site selection(Use/Availability) 0.270 0.782 0.705 0.634 1.577 1.577
Per acre productivity relative to CRP 0.107 0.347 0.208 0.279 1.000 1.000
Acres per CAE 9.332 2.879 4.819 3.586 1.000 1.000
Proportion of state's pheasant production not in Plan habitats: 0.140
5-Year Average Metrics
Pop Units
5-Year Statewide Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 2001 421,360 0.26 0.22 1,920,308 0
Maximum Population 1990 370,007 0.54 0.47 793,158 0
Recent 2015 309,786 0.18 0.15 2,000,940 0
Percent Change:
Recent v. Max CAE period -26 -29 -29 4
Recent v. Max Pop period -16 -67 -67 152
%
CAEs Needed to Reach Goal .

increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 111,573 309,786 421,360 36
Restore max pop @ max pop period density 0.50 60,221 309,786 370,007 19
Restore max pop @ recent period density 1.00 623,650 309,786 933,436 201
Maintain recent period CAEs 0.70 0 309,786 309,786 0
Final Weighted Goal 239,167 309,786 548,953 77
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Figure NM1. Selected metrics and trends for New Mexico, 1990-2019. Zero values for hunters indicate no estimate was

available for that year (top left panel), the maximum population

and recent period swere 1990-1994 and 2015-2019,

respectively (lower left), and x-axis values represent the first year of the corresponding  5-year period (lower right).
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Oklahoma

There is a small portion of Oklahoma where wild pheasants reside. The 12 counties are Alfalfa,
Beaver, Cimarron, Garfield, Grant, Harper, Kay, Major, Noble, Texas, Woods and Woodward
Counties andportions of Blaine, Dewey, Ellis, Kingfisher, Logan and Osage counties that total the
pheasant range in Oklahoma. Oklahoma has conducted surveys of hunters since 1986. Over this
time span harvest has varied from 120,000 roosters to 27,000 roosters and awages just over
61,000 roosters. There have been a few regulation changes that could have increased harvest
numbers by increasing the bag limit from 1 rooster in portions of the range to 2 roosters range
wide.

The Conservation Reserve Program (CRP) has beebig benefit to pheasants in Oklahoma. The
birds are generally localized around agriculture, native range, and CRP fields that provide food and
nesting cover. However, the grasses used in CRP in Oklahoma were primarily introduced grasses
and might not have been the preferred species of grass but the birds are still using the fields for
nesting cover. Winter wheat in Oklahoma doesot provide the best nesting cover due to the timing
of harvest. Since farmers generally harvest crops in June and use comelgilage the first nest
attempt might not be completed. With farming practices changing to a no till system this can benefit
pheasants by allowing them to possible complete the first nesting attempt.

Haying in Oklahoma has benefited pheasants since thay is generally not removed until after the
first nesting attempt. However, the acreages are relatively small at 293,000 acres on average in
Oklahoma. Additionally, improving current habitat by removing non-native or invasive species and
using pheasantfriendly CRP mixes and agricultural practices could benefit pheasant populations in
the state

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAES), peaked in the five years beginningl®90, whereas pheasant

populations (as indexed by the North American Breeding Bird Survey) peaked in the five years

beginning in 2005 (Table OK1). CAEs and populations have declir@¥ and 25% from their

respective peak average values to the recent (2018019) period. Pasture CRR and small grains

were estimated to be responsible for most pheasant production (Figur&Kl). Based on weighted

iTAAT OAOOI 66h OEA OOAOGABO DEAA®ALOGW newdABs@AT AT O 1T A
addition to the recentaverage of2.73 million, for a total of 3.14 million CAEs (TableOK1).
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Table OK1. Selected metrics and estimates from the National Plan habitat model for Oklahoma .

State: Oklahoma
Population index used in model: N.A. Breeding BirdSurvey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1990 5,146,860 2,675,659 106,304 211,680 699,022 0
Maximum population 2005 5,986,924 1,581,560 104,632 321,823 755,692 0
Recent 2015 6,239,851 1,445,154 59,607 363,043 565,537 0

Est. prop. of range county acres
available to pheasant population 1.00 1.00 1.00 1.00 1.00 0.00

*Pasture plusCRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.322 0.353 0.198 0.366 0.521
Nest site selection (Use/Availability) 0.544 0.693 0.707 0.481 1.347 .
Per acre productivity relative to CRP 0.250 0.348 0.199 0.251 1.000 0.000
Acres per CAE 4.002 2.871 5.025 3.979 1.000 0.000
Proportion of state's pheasant production not inPlan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide  Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1990 2,991,267 14.74 13.09 228,541 16,352
Maximum Population 2005 2,904,092 15.99 14.20 204,508 18,356
Recent 2015 2,731,018 12.01 10.67 255,972 11,517
Percent Change:
Recent v. Max CAE period -9 -18 -18 12 -30
Recent v. Max Pop period -6 -25 -25 25 -37
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 260,248 2,731,018 2,991,267 10
Restore max pop @ max pop period density 1.00 173,074 2,731,018 2,904,092 6
Restore max pop @ recerperiod density 1.00 903,887 2,731,018 3,634,905 33
Maintain recent period CAEs 0.25 0 2,731,018 2,731,018 0
Final Weighted Goal 411,449 2,731,018 3,142,467 15

Wild Pheasant Conservation Planq2



Figure OK1. Selected metrics and trends for Oklahoma ,1990-2019. Zero values for hunters indicate no estimate was available
and recent period swere 2005-2009 and 2015-2019, respectively (lower

for that year (top left panel), the maximum population
left), and x-axis values represent the first year of the corresponding 5-year period (lower right).
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Texas

Pheasants were first introduced to Texas in the 1930s on the Aransas National Wildlife Refuge
outside Austwell, TX. While this introduction on the coast failed to establish a population, natural
immigration from bordering states (e.g., Oklahoma, Kansas)deo the proliferation of pheasants in
West Texas in the following decades. Some of this population growth was accredited to concurrent
stocking efforts (private landowners, U.S. Soil Conservation Service), but natural range expansion
likely played a large role.

Since 1976, Texas Parks and Wildlife Department (TPWD) has annually monitored population
trends in the Panhandle and South Plains during October and November. Currently, TPWD utilizes a
network of 44, 20-mile roadside surveys, covering roughly 900niles each year. Records indicate

that pheasant numbers peaked in the early 1980s (>140 birds/route) and have been steadily
declining ever since.

The primary driver of Texas pheasant population trends over the past decade has been the loss of
CRP acres and the frequency and severity of drought. The historic drouglfitsm 2009 to 2013,

along with the United States Department of Agriculture authorize@mergency grazing and haying
that followed, had a major impact on pheasants by drastically reducing the quantity and quality of
available habitat. While periods of favorable weather conditions have bolstered populations at
times, pheasants have not beenbde to regain their footing; in 2019 TPWD biologists observed an
average of 2.93 birds/route.

The first Texas pheasant hunting season consisted of two weekend hunts in the Panhandle region
(Dallam County) during midDecember 1958, with a bag limit of 2 ocks per hunter and four in
possession. The bag limits and season lengths have varied since that first season. Following a series
of Department led restocking efforts along the coast in 1976, a hunting season was established in 7
coastal counties, including/Vharton, Fort Bend, Brazoria, Matagorda, Jefferson, Chambers, and
Liberty. Additionally, a hunt was established at Granger Wildlife Management Area in 1982.

Throughout the 1970s and 1980s, TPWD released over 17,000 pheasants on the coastal prairies to
bolster populations. However, the stocking efforts ultimately failed as coastal habitats proved
incompatible with the birds. In 2003, TPWD closed the pheasant season in all coastal counties
except for Jefferson, Chambers, and Liberty. Remaining counties wéeft open to allow for
opportunistic hunting in areas where pheasants persisted in low numbers. However, as populations
slowly blinked out over the next decade, there was no justifiable reason to keep the last 3 coastal
counties open and they were closeth 2012.

From 1995 to 2002, the pheasant season in the Panhandle began on the second Saturday in
December and ran for 16 consecutive days with a daily bag limit of 3 cocks. In 2002, TPWD
increased the length of the pheasant season in the region from 1630 days and began the season
one week earlier. This change was expected to increase hunter opportunity and increase hunting
related revenue for private landowners. Accordingly, as a precautionary measure, when the
department lengthened the season and agmed it a week earlier, the bag limit was reduced from 3
cock pheasant to two. Following an analysis of harvest before and after the change (198H5), it
was determined that the increased season length had not had any substantial impact on harvest.
Therefore, the Texas Parks and Wildlife Commission approved increasing the daily bag limit back to
3 cocks from 2 in 2006. In 2018, the possession limit for pheasants was increased from 2 times the
daily bag limit to three.
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Today, hunting is permitted in 37 Texas counties. Of those 37, 36 are in the Panhandle and South
Plains. The outlier is Wilbarger County along the Red River, where remnant populations of
pheasants persist. The annual season begins on the first Saturday in December and runs for 30
consecutivedays.

Records indicate that both total hunters and harvest peaked in the mido late-1980s with nearly
45,000 hunters taking to the field in 198687 and roughly 122,000 birds harvested annually in
1987-88 and 198889, respectively. Without data prior tothese years it is difficult to make
comparisons, but the introduction of the CRP in 1985 likely led to ideal conditions for pheasants in
West Texas. Populations and harvest vacillated over the next 20 years but after 2008, when harvest
once again approache 100,000, drought, a reduction in CRP acres (peaking in 2007), and
emergency haying and grazing set back populations and subsequently hunting opportunity and
success. Since 2010, harvest has only exceeded 20,000 once (2017) and only in 2016 did TPWD
survey routes document greater than 5 birds/route (~15 birds/route in 1990s).

Since the mid1990s the evolution of clean farming technology, increased harvest efficiency,
changes in Farm Bill programs, and variable weather conditions, have all contributed teclines in
pheasant numbers. Unlike their rapid rise, their decline has been far more subtle. Factors
influencing pheasant populations in Texas are: 1) annual weather (e.g., temperature, rainfall); 2)
agricultural commodity prices; 3) producer planting andharvest practices; and 4) the availability of
CREP fields for cover and nesting.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAESs), peaked in the five years beginning in 2004, whergheasant

populations (as indexed by the North American Breeding Bird Survey) peaked in the five years

beginning in 2005 (Table TX1). CAEs and populations have declinetP2 and 54% from their

respective peak average values to the recent (2018019) period. CRRvas estimated to be

responsible for most pheasant production (Figurel' X1). Based on weighted model results, the

OOAOAGO PEAAOGAT O 1 AT AcCAI 842,000 nevAGAESArCaEdDdidno the te€ehtA OANO
average ofl.71 million, for a total of 2.55 million CAEs (TableTX1).
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Table TX1. Selected metrics and estimates from the National Plan habitat model for Texas.

State: Texas

Population index used in model: N.A. Breeding Bird Survey

5-Year AverageAcres Available to Pheasant Population in Range Counties

5-Year

Period Net Small
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP** Playas
Maximum CAEs 2004 514,854 1,472,699 29,132 277,658 1,421,192 70,000
Maximum population 2005 523,778 1,397,180 29,044 265,004 1,415,715 70,000
Recent 2015 565,041 1,074,090 18,519 248,733 1,118,897 70,000

Est. prop. of range county acres
available to pheasant population 0.05 1.00 0.80 0.80 0.60 0.20

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Estimate Pasture C?gli:]"s Alfalfa Grass Hay CRP Playas
Apparent 23-day nest survival 0.294 0.322 0.214 0.319 0.448 0.448
Nest site selection(Use/Availability) 0.270 0.782 0.705 0.634 1.577 1.577
Per acre productivity relative to CRP 0.112 0.356 0.213 0.286 1.000 1.000
Acres per CAE 8.906 2.811 4.686 3.492 1.000 1.000
Proportion of state's pheasant production not in Plan habitats: 0.140

5-Year Average Metrics

Pop Units

5-Year Statewide  Produced CAEs/Plan

Period Pop Index in Plan Pop Unit
Period Start CAEs Units Habitats (1,000s) Hunters
Maximum CAEs 2004 2,158,579 5.69 4.89 441.17 22,198
Maximum Population 2005 2,123,598 6.09 5.24 405.33 21,457
Recent 2015 1,709,575 2.78 2.39 714.00 11,109
Percent Change:
Recent v. Max CAE period 21 -51 -51 62 -50
Recent v. Max Pop period -19 -54 -54 76 -48

CAEsNeeded to Reach Goal %

increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 449,004 1,709,575 2,158,579 26
Restore max pop @ max pop period density 0.00 414,023 1,709,575 2,123,598 24
Restore max pop @ recerperiod density 0.33 2,031,220 1,709,575 3,740,795 119
Maintain recent period CAEs 0.00 0 1,709,575 1,709,575 0
Final Weighted Goal 841,584 1,709,575 2,551,159 49
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Figure TX1. Selected metrics and trends for Texas, 1990-2019. The maximum population and recent period s were 2005 -2009

and 2015-2019, respectively (lower left), and x-axis values represent the first year of the corresponding 5

right).
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MANAGEMENTREGION 3
MONTANA NEBRASKA NORTHDAKOTA SOUTHDAKOTA

The Northern Great Plains Region (Management Region 3) is made up of Montana, Nebraska, North
Dakota, and South Dakota. Most of this region was historically mixed grass prairie, although the
eastern fringe of the Dakotas and
Nebraska transitioned to tallgrass
prairie. The extreme western
periphery of the Dakotas and
Nebraska was dominated by
shortgrass prairie while the eastern
two-thirds of Montana is classified
asGreat Plains Mixedgrass Prairie
Several unique landscapes exist
within Management Region 3
including the prairie pothole region
which extends across North and
South Dakota east of the Missouri
River and much of northeastern
Montana. The Nebraska Sandhills
represent another unique and
expansive landform in the south
central portion of this region.

The alteration of the intact grassland that once represented Management Region 3 to a mosaic of
grassland and cropland along with the establishment of woody cover has allowed pheasants to
flourish. Although agriculture represents a crucial component fopheasant habitat, nesting cover is
considered a limiting factor for pheasant populations within this management region. Pheasant
populations have responded strongly to the grassland cover established under the Soil Bank
Program of the 1960s and 1970s anthe CRP since 1985. Similarly, many lands owned and
managed by state and federal wildlife agencies provide ideal pheasant production habitat. Other
important pheasant nesting and broodrearing habitats include hayland, small grain fields, and
rangeland. /s latitude increases within the management region, winter cover becomes increasingly
important. Large cattail sloughs and multirowed low growing tree and shrub plantings provide
high quality winter habitat for pheasants where severe winters can reduce plesant survival. In the
north, winter survival is further enhanced with the addition of food plots such as strategically
located fields of unharvested corn, milo, or sorghum.

During the period of 20152019, an average 0250,000 hunters (resident and nonresident) bagged

1.67 million roosters annually (Table PE1, p18). Assuming the national average of $699 expended

DAO EOI OAO PAO UAAOh OEA QA«peEhdrvésted eddter®Aagde ODAT O 1
million annually while hunting pheasants.

CHALLENGES

Habitat loss is the primary pheasant management challenge in Management Region 3. Within the
management region, CRP enrollment exceeded 8 million acres during 132010 and approached

10 million during its peak in 2007. During the recent decad, many CRP grasslands have been
converted back to crop production. In 2019, only 4.5 million acres of CRP remained throughout the
management region, with roughly half of the enrolled acreage due to expiration in federal fiscal
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years 202(0z2024. In recent cecades, highguality grasslands established through the CRP helped
offset the loss of other grassland cover that was converted to cropland.

Conversion of grassland to cropland has resulted in a chronic loss of habitat for decades in this
region (USGAO 2007, Stubbs 2007, Wright and Wimberly 2013, Lark et al. 2020). Between 1982
and 1997, 4.41 million acres of grassland categorized as rangeland or pasture were converted to
AOl p1 AT A ET OEA 53$!80 .1 OOEAOT OandNDjUSGA®OT B 00T AO
2007). The Northern Plains states accounted for 57% ofngeland to cropland conversion from
199772007 (USDA 2007). Grassland to cropland conversion was estimated at 3.3, 4.1, 4.4 and 2.8
million acres from 200922019 in Nebraska, South DakotaNorth Dakotg and Montana, respectively
(World Wildlife Fund 2020). Acreage of other important pheasant production habitats has also
declined within the management region. Small grain (barley, oats, rye, and wheat) acreage declined
by 43% between 1990 ad 2019 (25.1 million vs. 14.4 million acres, respectively). The amount of
hayland (grass and alfalfa) also declined during this period, but to a lesser extent (12.8 million vs.
10.9 million acres).

OPPORTUNITIES

In general, pheasant populations will Bnefit from actions or policies that promote, encourage, or
otherwise incentivize grassland establishment, wetland restoration activities, and diverse
agricultural operations. In the forefront, a strong Conservation Title of the Federal Farm Bill will
havethe most influence over agricultural practices at a landscapkevel. Opportunities exist to
promote land use practices that provide production habitat for pheasants that also complement
productive, diverse, and profitable agricultural operations. Most imprtantly, establishment and
maintenance of highquality, undisturbed grasslands through the CRP should be sustained at levels
recommended in this plan.

Results from the habitat calculation worksheet indicate undisturbed grasslands such as those

enrolled in the CRP produced more pheasants per acre than any other habitat type within the

management region. Small grains, hayland, and grazing lands were also identified as important

pheasant producing habitats within the regionBased on the National Plan modeRegion36 O

pheasant range counties contain about4.1 million CRP Acre Equivalents (CAES) of available

nesting habitat (Table RG(J 8 47 T ARO OEA OACEIT 180 Aill AAOEOA DE
additional 8.4 million CAEs are needed, 89% increase from the 20152019 average.

Table RG3. Sums of state goals for Region 3.

Sum of State Goals

% increase

Subgoal/Goal New Recent Total needed
Restore maximum CAEs 7,580,213 14,156,978 21,737,190 54
Restore max pop @ max pop periodensity 6,125,445 14,156,978 20,282,422 43
Restore max pop @ recent period density 13,850,029 14,156,978 28,007,007 98
Maintain recent period CAEs 0 14,156,978 14,156,978 0
Final Weighted Goal 8,406,152 14,156,978 22,563,129 59
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Montana

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP
Acre Equivalents, or CAES), peaked in the five years beginning in 2003, whereas pheasant
populations (as indexed by the North American Breeding Bird Survey) pkead in the five years
beginning in 2000 (Table MT1). CAEs and populations have decling8% and 11% from their
respective peak average values to the recent (2018019) period. CRRand small grainswere
estimated to be responsible for most pheasant produion (Figure MT1). Assuming a state goal of
restoring CAEs to their maximum value2.19 million new CAEsvould be required in addition to the
recent average o#.52 million, for a total of 6.70 million CAEs (TableMT1).
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Table MT1. Selected metrics and estimates from the National Plan habitat model  for Montana .

State: Montana
Population index used in model: N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 2003 3,789,526 5,941,507 1,521,398 442,506 3,427,609 0
Maximum population 2000 3,697,138 5,733,143 1,412,169 442,556 3,364,003 0
Recent 2015 3,736,521 5,829,213 1,746,509 403,329 1,264,625 0

Est. prop. of range county acres
available to pheasant population 0.10 1.00 1.00 0.50 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acreproductivity relative to CRP 0.271 0.314 0.170 0.276 1.000 0.000
Acres per CAE 3.684 3.184 5.881 3.619 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide  Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 2003 6,703,442 18.71 16.61 403,536 0
Maximum Population 2000 6,530,752 19.78 17.56 371,945 0
Recent 2015 4,518,249 17.59 15.61 289,378 0
Percent Change:
Recent v. Max CAE period -33 -6 -6 -28
Recent v. Max Pop period -31 -11 -11 -22
%
CAEs Needed to Reach Goal .
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 2,185,193 4,518,249 6,703,442 48
Restore max pop @ max pop period density 0.00 2,012,503 4,518,249 6,530,752 45
Restore max pop @ recent period density 0.00 562,762 4,518,249 5,081,010 12
Maintain recent period CAEs 0.00 0 4,518,249 4,518,249 0
Final Weighted Goal 2,185,193 4,518,249 6,703,442 48
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Figure MT1. Selected metrics and trends for Montana ,1990-2019. Zero values for hunters indicate no estimate was available

for that year (top left panel), the maximum population

and recent period swere 2000-2004 and 2015-2019, respectively (lower
left), and x-axis values represent the first year of the corresponding 5-year period (lower right).
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Nebraska

Nebraska covers over 49.2 million acres, with approximately 92% (~45 million acres) utilized for

Ol 1T A £ O0f 1T/&£ ACOEAOI OOOAT bDPOI AOAOGCET T8 . AAOAOGEABO
types utilized by pheasants including playa wetlands, small gins, CRP, and idle/unfarmed areas,

among others. Along with an eastvest elevation gradient ranging from 300 m ASL in the east to

1,500 m ASL in the west, there is also a strong easest precipitation gradient ranging from 891

mm in the east to 348 mm irthe west. Rangeland suitable for livestock grazing predominates in the
Panhandle and northcentral Nebraska, whereas some form of cultivation predominates elsewhere

in the state. Row crop production (corn and soybeans) is more prominent in eastern Nebraskue

to richer soils and more abundant rainfall.

Ringil AAEAA DPEAAOAT 00 xAOA EEOOO OO01T AEAA ET . AAOAOEA
provided an abundance of suitable cover and populations quickly expanded throughout the state.
Nebraskaheld its first pheasant season in 1927 (in two counties) and moved to its first statewide

season in 1937. Records dating back to 1955 indicate that a peak harvest of 1.5 million pheasants

occurred in 1963. Harvest of over one million pheasants occurred dagear between 1958 and

1966 7z an era that coincided with the period of greatest crop diversity in Nebraska. Pheasant

populations have steadily declined since that time as changes in agricultural lande z detailed by

Hiller et al. (2009) z have drasticaly reduced the availability of suitable habitat for pheasants.

. AAOAGEAGO 1 AGO OAOPAAOAAT A PAAE ET DPEAAOGAT O EAO0O
with peak CRP enroliment in the state, which exceeded 1.3 million acres from 1999096. CRP

provided an important form of nesting and broodrearing cover that was otherwise lacking in many

areas of the state (especially in eastern Nebraska) and remains the most preferred habitat type

used by pheasants. Unfortunately, the number of undisturbed CRP asii@ Nebraska has declined

51% since 1994 (excluding Grassland CRP which is annually grazed or hayed). As agricultural fand

use continues to intensify, the associated loss of CRP and other beneficial cover types (e.g., winter

wheat, wetlands, etc) hast D EAO OAAOAAA OEA OOEOAAEI EOU 1T &£ . AAOA
has inhibited population recovery.

. AAOAOCEAGO DPEAAOAT O EAOOAOO AOAOACAA EOOO OEU 1T &
(2010-2019). Perhaps even more concerning is the continddoss of pheasant hunters in Nebraska.

Over the past 25 years, hunter numbers declined at a rate of 4.5% per year (on average) and

reached an altime low during the 2019-20 season (=27,280 hunters). Pheasants still occur in all

I £ . AAOAOE A fa poations & the€Qdarbandiedand southwestern Nebraska have

supported the highest densities (and best hunting opportunities) in recent years as these regions

continue to provide an abundance of suitable pheasant habitatin the form of CRP, small grais,

rangeland, and other idle or unfarmed areas.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAEs) and pheasant populations (as indexed byoanbination of rural mail

carrier survey and North American Breeding Bird Survey dajaboth peaked during the five years

beginning in 1990 (Table NEL). Since then, CAEs and populations have decline@ &hd 49%,

respectively. Pasture, CRP, and small gras were estimated to be responsible for most pheasant

production (Figure NEp ( 8 "AOAA 11 xAECEOAA 11T AAT OAOGOI OOh OE
objectives would require 1.12 million new CAEs in addition to the recent average &t46 million, for

a total of 3.58 million CAEs (TableNEL).
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Table NE1. Selected metrics and estimates from the National Plan habitat model

for Nebraska .

State:

Population index used in model:

Nebraska

BBS and state survey combined

5-YearAverage Acres Available to Pheasant Population in Range Counties

5-Year
Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1990 3,102,721 2,335,200 1,440,000 1,332,500 1,345,650 0
Maximum population 1990 3,102,721 2,335,200 1,440,000 1,332,500 1,345,650 0
Recent 2015 3,258,766 1,132,000 858,000 1,098,500 768,136 0
Est. prop. of range county acres
available to pheasant population 0.15 1.00 1.00 0.65 1.00 0.00
*Pasture plus CRR5rasslands acres **Total CRP minus CRP Grasslands acres
Nesting Habitat Type ("Plan Habitats")
Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.271 0.314 0.170 0.276 1.000 0.000
Acres per CAE 3.684 3.184 5.881 3.619 1.000 0.000
Proportion of state's pheasant production not inPlan habitats: 0.112
5-Year Average Metrics
Pop Units
5-Year Statewide  Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1990 3,534,396 0.77 0.68 5,164,963 91,537
Maximum Population 1990 3,534,396 0.77 0.68 5,164,963 91,537
Recent 2015 2,457,671 0.39 0.35 7,019,103 33,625
Percent Change:
Recent v. Max CAE period -30 -49 -49 36 -63
Recent v. Max Pop period -30 -49 -49 36 -63
%
CAEs Needed to Reach Goal .
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 1,076,726 2,457,671 3,534,396 44
Restore max pop @ max pop period density 1.00 1,076,726 2,457,671 3,534,396 44
Restore max pop @ecent period density 1.00 2,345519 2,457,671 4,803,189 95
Maintain recent period CAEs 1.00 0 2457671 2457671 0
Final Weighted Goal 1,124,742 2,457,671 3,582,413 46
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Figure NE1. Selected metrics and trends for Nebraska ,1990-2019. The maximum population and recent period swere 1990 -

1994 and 2015-2019, respectively (lower left panel), and x-axis values represent the first year of the corresponding 5

period (lower right).
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North Dakota

No gamespecies introduced into North Dakota has been as successful as the rimgcked

pheasant. Extensive introductions of pheasants during the 1930s established a permanent

population. Once viable populations are established, landse patterns are the most imprtant

factor in pheasant surviva,.4 EA OOAOA8 O EECEAOO PEAAOAT O piI bOI AOE
grain agriculture where 20 to 45 percent of the land is in small grain and wild hay, and less than 40

percent in corn and alfalfa.Where cultivated lards and permanent vegetation are interspersed,

pheasants thrive.

As expected, pheasant populations in North Dakota need cropland to maintain stabilityn prime
pheasant range in North Dakota, small grains, grasses and ragweed are very important to
pheasants. They provide food for pheasants throughout the annual life cycld.and setaside booms
have come and gone, and the pheasant population has fluctuated with these increases and
decreases in coverWhere intensive farming has removed fence rows, draad and leveled
wetlands, and narrowed roadside cover, pheasant numbers have declinetihe grain-hay-pasture
combination of southern North Dakota provides a most favorable field habitat for pheasants,
because the highespheasantpopulations traditionally occur where these three subdivisions are
present in close proximity.

When mild winters are coupled with abundant nesting cover and good hatching weather in June,
North Dakota can produce pheasantsThis has been observed during Soil Bank Program years
(1958-1964) and Conservation Reserve Program years (2062010). North Dakota has
documented record pheasant harvests of over 500,000 roosters in eight of ten years during the
2000s, with a peak harvest of over 907,000 roosters in 2007.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAESs), peaked in the five years beginning in 1990, whereas pheasant

populations (as indexed by state brood survey data) peaked in the five years beginning2i®04

(Table ND1). CAEs and populations have declin&8% and58% from their respective peak

average values to the recent (2012019) period. Pasture and CR®ere estimated to be

responsible for most pheasant production (FigurdND1). Based on weighted moal results, the

OOAOABO PEAAOAT O 1 Al ACAI 2%6B dillidn Acly EAES i &dditon ts thed1 A OANO
recent average o#.43 million, for a total of 7.01 million CAEs (TableND1).
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Table ND1. Selected metrics and estimates from the National Plan habitat model for North Dakota .

State: North Dakota
Population index used in model: State brood count

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1990 7,468,060 5,315,022 677,226 1,485,513 2,434,962 0
Maximum population 2004 7,593,154 4,146,617 712,299 1,248,412 2,542,706 0
Recent 2015 7,146,116 3,229,150 650,984 1,079,987 1,064,382 0

Est. prop. of range county acres
available to pheasant population 0.75 0.50 0.50 1.00 1.00 1.00

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("PlarHabitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.271 0.314 0.170 0.276 1.000 0.000
Acres per CAE 3.684 3.184 5.881 3.619 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide  Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1990 6,657,139 55.96 49.67 134,017 57,587
Maximum Population 2004 6,372,268 148.76 132.05 48,257 98,753
Recent 2015 4,427,451 62.24 55.25 80,137 65,762
Percent Change:
Recent v. Max CAE period -33 11 11 -40 14
Recent v. Max Pop period -31 -58 -58 66 -33
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restoremaximum CAEs 1.00 2,229,688 4,427,451 6,657,139 50
Restore max pop @ max pop period density 1.00 1,944,817 4,427,451 6,372,268 44
Restore max pop @ recent period density 1.00 6,154,612 4,427,451 10,582,063 139
Maintain recent period CAEs 1.00 0 4,427,451 4,427,451 0
Final Weighted Goal 2,582,279 4,427,451 7,009,730 58
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Figure ND1. Selected metrics and trends for North Dakota ,1990-2019. The maximum population and recent period swere

2004 -2008 and 2015-2019, respectively (lower left panel), and x-axis values represent the first year of the corresponding 5

period (lower right).
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South Dakota

Allbutonel £ 31 OOE $AET OA80 ¢ AT O1T OEAO EAOA xEI A DPEAA
introduction in 1909, pheasants have flourished in 8uth Dakotad © OT ENOA AT A AEOAOOA
landscape. The quantity, quality, and interspersion of important hakats has supported high

pheasant populations and maintained a robust pheasant hunting tradition.oBth Dakotad O DEAAOAT O
population has responded strongly to the grassland nesting/brooding habitat established under the

CRP, and its predecessor, the Soil BaRrogram. From 19882019, Suth Dakotad © O1T T OOAO E A O(
averaged 1.3million birds, but harvest only averaged 0.®#nillion during the previous 20 years.

Duringthe 1957zp w@ ¢ O3 T E1 " AT E %OA 6 h milibnOrédsadsO CRPOdbAIC AA T A A
the state is supplemented by similar habitat on state and federal wildlife agency lands. Small grains

are also an important production habitat in the state. Cropping systems across the state historically

included a diverse mix of row crops and small gram but by the early 1990s row crop acreage

surpassed small grain acreage for the first time and this trend continues. Native grasslands are an

important component of the pheasant habitat matrix in the state with well managed parcels

providing additional nesting and broodrearing habitat. Pheasant populations benefit from the

numerous wetlands which commonly provide important winter habitat in the form of emergent

vegetation.

Habitat loss will remain a management challenge in the future as the pheasaavérable landscape

of the state is rapidly changing. From 2007 to 2019, CRP enrollment has declined 36% from 1.56
million to 1.00million acres. From 1990 to 2019, small grains have declined 73% from 5.32 to 1.44
million acres. The state has also expericed large amounts of grassland to cropland conversion in
recent decades.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAES), peaked in the five years beginning in 1990, whereas [saeah

populations (as indexed bystate brood countg peaked in the five years beginning ir2005 (Table

SD1). CAEs and populations have declingt8% and63% from their respective peak average values

to the recent (20152019) period. CRRand small grainswere estimated to be responsible for most

pheasant production (FigureSDp Q 8 "AOAA 11 xAECEOAA 11T AAT OAOGOI OC
management objectives would require2.51 million new CAEs in addition to the recent average of

2.75million, for a total of 5.27 million CAEs (TableSD1).
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Table SD1. Selected metrics and estimates from the National Plan habitat model

for South Dakota .

State:

Population index used in model:

South Dakota

State brood count

5-Year Average Acred\vailable to Pheasant Population in Range Counties

5-Year
Period Net Small Public
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP** land
Maximum CAEs 1990 7,151,472 3,712,160 1,145,000 900,000 1,667,199 294,861
Maximum population 2005 6,854,380 2,625,120 1,130,000 720,000 1,348,694 309,861
Recent 2015 6,633,077 1,462,080 880,000 720,000 930,773 319,861
Est. prop. of range county acres
available to pheasant population 0.30 0.80 0.50 0.50 0.95 0.50
*Pasture plus CRR5rasslands acres **Total CRP minus CRP Grasslands acres
Nesting Habitat Type ("Plan Habitats")
Small Public
Estimate Pasture Grains Alfalfa Grass Hay CRP land
Apparent 23-day nest survival 0.490 0.390 0.075 0.490 0.620 0.620
Nest site selection (Use/Availability) 0.120 1.467 0.699 0.699 1.632 1.632
Per acre productivity relative to CRP 0.058 0.565 0.052 0.339 1.000 1.000
Acres per CAE 17.147 1.769 19.293 2.953 1.000 1.000
Proportion of state's pheasaniproduction not in Plan habitats: 0.136
5-Year Average Metrics
Pop Units
5-Year Statewide  Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1990 4,842,213 3.01 2.60 1,860,243 123,165
Maximum Population 2005 3,845,007 7.14 6.17 623,371 175,352
Recent 2015 2,753,607 2.61 2.25 1,222,541 129,298
Percent Change:
Recent v. Max CAE period -43 -13 -13 -34 5
Recent v. Max Pop period -28 -63 -63 96 -26
%
CAEs Needed to Reach Goal .
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 2,088,606 2,753,607 4,842,213 76
Restore max pop @ max pop period density 0.50 1,091,400 2,753,607 3,845,007 40
Restore max pop @ recent period density 0.50 4,787,137 2,753,607 7,540,744 174
Maintain recent period CAEs 0.00 0 2,753,607 2,753,607 0
Final Weighted Goal 2,513,937 2,753,607 5,267,544 91
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Figure SD1. Selected metrics and trends for South Dakota ,1990-2019. The maximum population and recent period swere 2005 -

2009 and 2015-2019, respectively (lower left panel), and x-axis values represent the first year of the corresponding 5

period (lower right).
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MANAGEMENTREGION 4
ILLINOIS lowA, MINNESOTA MISSOUR] VMSCONSIN

The Big Rivers Region (fnagementRegion 4) is comprised of lllinois, lowa, Minnesota, Missouri,
and Wisconsin. This region along the upper Mississippi River has a pheasant distribution that
covers the majority of the former northern tallgrass
prairie, prairie/hardwood transition zone, and part of
the prairie pothole region, and currently makes up the e
central portion of the US Corn Belt. Pheasant were ‘
established across the region in the early 1900s.
Landscapes at the time included a diverse mixture of
corn, small grains, hay, pasture, w&nds, and wood
lots and pheasants adapted very well to this diverse
mixture of small farm agriculture. According to
Dahlgren (1988) pheasant populations peaked in the
1940s through the 1970s.

Adoption of soybeans in the 1960s and improvements
in agricultural equipment and drainage led to a steady
decline in pheasant numbers with less nesting cover
(hay/small grains/pasture) and loss of wetland winter
habitat. USDA programs like Soil Bank, Emergency Feeq |
Grain Program, and Cropland Adjustment Program (aka
set-aside programs) helped mitigate some of the

habitat loss. However, the benefit of these programs to
pheasants was dependent upon how deferred acres
were managed. In response to the Farm Crisis of the
1980s, Congress established the CRP program in 1985 | \
and by 1990 over 6.3million acres of cropland within W
the region had been seeded down to grasses, providing
a boom to pheasant populations. CRP enrollment in the
Big Rivers Region states peaked in 1994 at 7n2illion acres but declined to 5.3nillion in 1998. As
of October 202Q the region has4.5million acres enrolled in CRP, but almo$€4% of this is enrolled
in continuous CRPpractices and these smaller blocks of habitat to do not provide as much benefit
as do the larger blocks typical of general CRP (Clark et al. 1999). Contramisl.6 million CRP acres

will expire across the region from 2@1-24, which represents3éb I £ OEA OACET 160

CHALLENGES

Maintaining nesting and winter cover is the greatest challenge facing the Big Rivers region.
According to the 2AL7 Census of Agriculture, the Big Rivers states account for ove3% of the corn
and soybeans acres harvested in the United States. Agricultural and energy policies (2007
Renewable Fuels Standard [RFS]), particularly mandates related to corn ethanol, and sdusent
row crop production have an enormous effect on pheasant populations and habitats within these
states. Agricultural census data reveal that between 1992007 row crop (corn, milo, soybeans)
acreage increased by 3.gillion acres, while crops providing potential habitat for pheasants
(wheat, oats, baley) and hay lands decreased by 3r&illion acres. This equates to the land area of 7
typical Midwest counties (+5,400square miles), or a strip ofhabitat 11 miles wide from Chicago to
Omaha
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High commality prices for corn and soybeans, driven by RFS, have led t@.2-million -acre loss of
CRP across the five states from 200Z018. There has likely also been further conversion of small
grains, hay land, and pasture lands to row crop production. Pheasant populations, pheasant
hunting, and the resulting economic activity cannot be sustained with continued losses of pheasant
habitat.

OPPORTUNITIES

Pheasant hunting is a tremendously popular activity in the region. During 26-2019, an average of
176,000 resident and nonresident hunters baggedd27,000 wild roosters annually (Table PEL, p.
18). Hunters spent on average 18 for every bird harvested, or $.22.8 million annually while
hunting pheasants. Maintaining quality nesting, broodearing and winter habitat is the key to
abundant pheasant populations across the region.

The CRP program remains the best program in the BRjvers Region for effectively producing
pheasants on a bird/acre basis. High demand for commaodity crops will almost certainly remain into
the second decade of the century, making targeting and management of CRP acres more important
than in the past. Becaus of higher rainfall in this region mid contract management is necessary
every 2-3 years to retain the benefits of CRP grasslands for pheasants. Innovation and new
partnerships between USDA, state agencies, and NGOs will be needed to maximize the beméfits
the program for pheasants.

Other opportunities may exist in the form of cover crops or cellulosic energy crops. Concerns over
water quality are a key concern in the Upper Mississippi watershed, and the use of cover crops and
denitrification of wetlands are being promoted and explored by land grant universities. In many
cases the preferred cover crop is some type of small graing potential nesting habitat. However,
early research suggests spring cover crop termination andash crop planting is ilttim ed for
successful pheasant nesting, although cover crops planted feged productionhold promise. To
address nitrogen and hypoxia issug university researchers are looking at wetlands as an effective
tool for removing nitrates from tile systems. With appropriate input from wildlife professionals

these wetlands might provide additional pheasant winter and nesting habitats.

Based on the National Plan model, Regietd O DEAAOAT O OAT CA 5R6miliodEAO AT 1 C
CRP Acre Equivalents (CAESs) of available nesting habitat (Table4RIG 417 1T AAO OEA OACE
collective pheasant management goals, an additionaled million CAEs are needed, &80% increase

from the 2015-2019 average.

Table RG4. Sums ofstate goals for Region 4.

Sum of State Goals % increase
Subgoal/Goal New Recent Total needed
Restore maximum CAEs 2,483,798 5,263,974 7,747,772 47
Restore max pop @ max pop period density 1,531,483 5,263,974 6,795,457 29
Restore max pop @ecent period density 9,493,386 5,263,974 14,757,360 180
Maintain recent period CAEs 0 5,263,974 5,263,974 0
Final Weighted Goal 2,609,912 5,263,974 7,873,886 50
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lllinois

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAES), peaked in the five years beginning in 2009, whereas pheasant

populations (as indexed by the North American Breeding Bird Survey) peaked in the five years

beginning in 1991 (Table IL1). CAEs and populations have declinéé& and84% from their

respective peak average values to the recent (2018019) period. CRRvas estimated to be

responsible for most pheasant productionFigure IL1). Based on weighted modelasults, the

OOAOAGO PEAAOGAT O 1 AT ACAIi A2,000 nevAGAESArCaEdDidn@o the fe€ehtA OANO
average 0f589,000 million, for a total of 901,000 CAEs (Tablelll).
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Table IL1. Selected metrics and estimates from the National Plan habitat model for lllinois .

State: lllinois

Population index used in model: N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 2009 461,788 21,666 230,425 70,201 436,145 0
Maximum population 1991 371,460 101,733 444,722 108,777 265,367 0
Recent 2015 413,029 18,535 162,763 64,573 425,845 0

Est. prop. of range county acres
available to pheasant population 1.00 1.00 1.00 1.00 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.271 0.314 0.170 0.276 1.000 0.000
Acres per CAE 3.684 3.184 5.881 3.619 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 2009 626,870 6.46 5.74 109,295 18,225
Maximum Population 1991 503,824 29.25 25.97 19,403 82,976
Recent 2015 589,292 4.73 4.20 140,258 12,214
Percent Change:
Recent v. Max CAE period -6 -27 -27 28 -33
Recent v. Max Pop period 17 -84 -84 623 -85
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 37,578 589,292 626,870 6
Restore max pop @ max pop period density 0.00 -85,469 589,292 503,824 -15
Restore max pop @ recent period density 0.10 3,052,759 589,292 3,642,051 518
Maintain recent period CAEs 0.00 0 589,292 589,292 0
Final Weighted Goal 311,685 589,292 900,977 53
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Figure IL 1. Selected metrics and trends for lllinois ,1990-2019. Zero values for hunters indicate no estimate was available for

that year (top left panel), the maximum population

and recent period swere 1991-1995 and 2015-2019, respectively (lower

left), and x-axis values represent the first year of the corresponding 5-year period (lower right).
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lowa

All 99 counties in lowa have pheasant populations. lowa has standardized harvest figures dating

back to 1958. Over this time span harvest has varied from 200,000 to 2 million roosters with a long

term average of just over Imillion roosters harvested. The highest harvests occurred in the late

1960s corresponding to the USDA Soil Bank program. However, harvests of 1 torhilion roosters

xAOA AT 11117 AAEOAO OEA 31 EI birdsivér&profiiced In ha,Brdall | AOA p wx
grains, and pasture type grasslands. Harvests declined with the conversion of grassy habitats to

soybean production in the 19701980s and harvest fell to 725,000 by 1984, but rebound and

approached 1.5million roosters agan in the mid-1990s coinciding with the implementation of the

53$!1 860 #20 PDPOI COAI 8 )1 p wmilion)adres &f pdieAtidl nestdidrabitaE I A OAI
mostly hay and small grains. By 1983 this figure had fallen to 2rfillion acres, most of this loss

being small grain habitats. However, the implementation of the CRP program increased potential

nesting habitat, hay, small grainsand CRP, to 5.killion acres by the early 1990s with pheasant

harvests responding accordingly. Heever, continued conversion of hay, small grains, and pasture

to corn and soybeans and changes to CRP enrollment and smaller continuous CRP practices has

reduced potential nesting habitat to 2.8nillion acres by 2018.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAES), peaked in the five years beginning in 1992, whereas pheasant

populations (as indexed by the state brood counts) peaked in the five years beginning in 1994

(Table IA1). CAEs and populations have declinedd26 and59% from their respective peak average

values to the recent (20152019) period. CRRwvas estimated to be responsible for most pheasant

production (Figure IAp d 8 "AOAA 11 xAECEOAA I ltrahdgen@rd OO1 OOh OE
objectives would require 1.24 million new CAEs in addition to the recent average &19 million, for

a total of 3.43 million CAEs (Table Al).
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Table IA1. Selected metrics and estimates from the National Plan habitat model for lowa .

State: lowa
Population index used in model: State brood count

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1992 1,487,878 326,000 1,380,000 440,000 2,174,070 0
Maximum population 1994 1,518,382 287,400 1,250,000 414,000 1,968,134 0
Recent 2015 1,795,740 58,000 672,000 346,000 1,701,237 0

Est. prop. of rangecounty acres
available to pheasant population 1.00 1.00 1.00 1.00 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection (Use/Availability) 0.303 0.756 0.706 0.538 1.460 .
Per acre productivity relative to CRP 0.140 0.365 0.173 0.278 1.000 0.000
Acres per CAE 7.120 2.736 5.786 3.603 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.134

5-Year Average Metrics

Pop Units
5-Year Statewide  Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1992 2,862,799 41.31 35.77 80,044 187,650
Maximum Population 1994 2,617,357 46.85 40.56 64,524 197,069
Recent 2015 2,186,812 19.05 16.49 132,603 57,076
Percent Change:
Recent v. Max CAE period -24 -54 -54 66 -70
Recent v. Max Pop period -16 -59 -59 106 -71
%
CAEs Needed to Reach Goal .
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 675,987 2,186,812 2,862,799 31
Restore max pop @ max pop period density 0.50 430,545 2,186,812 2,617,357 20
Restore max pop @ recent period density 0.50 3,192,117 2,186,812 5,378,929 146
Maintain recent period CAEs 0.00 0 2,186,812 2,186,812 0
Final Weighted Goal 1,243,659 2,186,812 3,430,471 57
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Figure IAL1. Selected metrics and trends, 1990-2019 for lowa . The maximum population and recent period swere 1994-1998

and 2015-2019, respectively (lower left panel), and x-axis values represent the first year of the corresponding 5

(lower right).
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Minnesota

-ETTAOT OAGO ¢¢ AT O1 OU PEAAOAT O OATGCA TEAO 11 OEA
North America, where their populations are influenced by habitat and winter weather. Sixtfive

DAOAAT O T &£ -ET1AOI OA6O PEAAOGAT O OAT CA EO AOT PI AT A
crops, with more than 16.2 million acres devoted to their productio (USDA 2013). Less than 3

million acres are used to produce hay, wheat, and other small grainThis represents a dramatic

reversal from 1950, when less than 6 million acres were planted to row crops and nearly 10 million

acres were planted to small grainand hay (USDA 2013)

Faced with the rapidly changing agricultural landscape, Minnesota Department of Natural
Resources (MNDNR) began acquiring lands in the 1950s to ensure the protection and preservation
of wildlife habitat in perpetuity. By 2020, MNDNR and the U.S. Fish & Wildlife Service (USFWS) had
acquired 900,273 acres of permanently protected and publicly owned wildlife habitat within the
pheasant rangéll. An additional 288,659 acres of habitat within the pheasant range are

permanently protected under federal (Conservation Reserve Enhancement Program, CREP;
Wetland Reserve Program, WRP) and state (Reinvest in Minnesota, RIM) easement programs,
though these lands remain under private ownershipl. The amount of habitat protected by the
MNDNR aml USFWS continues to increase but CRP enrollments have been declining in Minnesota.
In 2020, approximately 710,647 acres were enrolled in CRP in the pheasant range. This comprises a
more than 125,00Gacre decrease in enrolled lands compared to the most rest peak during 2006
20101, The goal for CRP enroliment within the pheasant range in Minnesota is to return to the
most recent peak of approximately 860,000 acres (2007). This represents a net increase of more
than 150,000 acres enrolled within the pheaant range. However, in reality, the real number acres
needed to be enrolled is likely many times greater to compensate for future CRP contract
expiration, which in some years, can total nearly 300,000 acrés

Though the benefits of CRP for soil and watéealth and wildlife are indisputable (Allen and
Vandever 2012),the number of acres that can be enrolled is subject to contemporary political
attitudes and participation is inversely related to commaodity prices, thus CRP benefits can be
temporary and fluctuate over time. With that in mind, the MNDNR has made permanent protection
of habitat (state- and federalowned) a priority in their 2020 Pheasant Action Plan rather than a
specific population size or harvest godl. The plan lays out a goal of acquirgnan additional 4,000
acres of habitat per year within the pheasant range. This approach complements other state plans
(SWARS], Prairie Conservation Plail, Duck Action Plaf®!) that focus on protecting habitat for a
diverse suite of grasslanddependentspecies and a variety of environmental benefits. Moreover,
this approach reflects the holistic approach to natural resource management outlined in the
MNDNR Strategic Plalfl.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP
Acre Equivalents, or CAESs), peaked in the five years beginning in 1990, whereas pheasant
populations (as indexed by the North American Breeding Bird Survey) peaked in the five years
beginning in 2005 (Table MN1). CAEs and populations have decliné@% and 38% from their
respective peak average values to the recent (2018019) period. CRRvas estimated to be
responsible for most pheasant production (FiguréviN1).

$0A O OEA sidénpeinfadedt habitaEpEotaction strategies, Minnesota chose not to
designate a CAE goalWhen defining Planwide needs a placeholder value 01.23 million CAEs (i.e.,
the recent periodaveragevalue) was usedo assume a stablestate preference(Table MN1).
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Table MN1. Selected metrics and estimates from the National Plan habitat model for Minnesota .

State: Minnesota

Population index used in model: N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1990 702,757 1,545,465 1,174,054 405,376 1,055,230 0
Maximum population 2005 958,353 732,268 913,121 357,099 902,883 0
Recent 2015 710,438 536,577 587,529 256,556 696,551 0

Est. prop. of range county acres
available to pheasant population 1.00 1.00 1.00 1.00 1.00 0.00

*Pasture plus CRR5rasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.271 0.314 0.170 0.276 1.000 0.000
Acres per CAE 3.684 3.184 5.881 3.619 1.000 0.000
Proportion of state's pheasant production not inPlan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide  Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1990 2,043,077 19.30 17.13 119,262 102,400
Maximum Population 2005 1,646,961 28.25 25.08 65,676 110,814
Recent 2015 1,228,724 17.50 15.54 79,077 55,459
Percent Change:
Recent v. Max CAE period -40 -9 -9 -34 -46
Recent v. Max Pop period -25 -38 -38 20 -50
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 0.00 814,354 1,228,724 2,043,077 66
Restore max pop @ max pop period density 0.00 418,237 1,228,724 1,646,961 34
Restore max pop @ecent period density 0.00 754,284 1,228,724 1,983,008 61
Maintain recent period CAEs 0.00 0 1,228,724 1,228,724 0

Final Weighted Goal
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Figure MN1. Selected metrics and trends for Minnesota ,1990-2019. The maximum population and recent period swere 2005 -

2009 and 2015-2019, respectively (lower left panel), and x-axis values represent the first year of the corresponding 5

period (lower right).
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Missouri

Pheasants were firstreleased in Missouri in the 1890s, with the first hunting season starting in

1901. Concern over low humbers resulted in the closure of the season just 3 years later in 1904.
For the next 30 years, pheasants were released throughout the state by privaiézens, 4-H clubs,
hunt clubs, and the Fish and Game Department (predecessor of the current Missouri Department of
Conservation) The Missouri Department of Conservation began releasing pheasants in 1958.
Between 1958 and 1971 approximately 16,000 phesants were released oreight areas. The
introductions were characterized as failures orsix areas, and small populations remained otwo.
Another release period occurred from 19741980 in north central and northeastern Missouri.

From 1987-2000, pheasans were released using wild birds trapped from existing populations in
Missouri, Kansas, Nebraska, and South Dakota. Some areas continue to hold steady populations of
birds, some have continued low numbers of birds, and others never established successful
populations of pheasants. Pheasant harvest in Missouri peaked in 1990 with 24,479 hunters
harvesting nearly 90,000 birds. In the 2018019 season, 5,619 hunters harvested 14,468 birds.

Currently, the pheasant range in Missouri is made up of 32 counsigmostly in the northern 1/3 of
the state. The range includes Atchison, Nodaway, Worth, Harrison, Mercer, Putnam, Schuyler,
Scotland, Clark, Holt, Andrew, DeKalb, Gentry, Daviess, Grundy, Sullivan, Adair, Knox, Lewis,

Buchanan, Livingston, Linn, Macon h&lby, Monroe, Audrain, Platte, Carroll, and Saline counties.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAES), peaked in the five years beginning in 2003, whereas pheasant

populations (as indexed by the North American Breeding Bird Survey) peaked in the five years

beginning in 2002 (Table MO1). CAEs and populations have decling®% and 65% from their

respective peak average values to the recent (2018019) period. CRRwvas estimated to be

responsible for most pheasant productionFigure MOL1). Based on weighted modeakesults, the

OOAOAGO PEAAOGAT O 1 Al AcCAI 500,000 nevAGAESArCaEdDidno the te€ehtA OANO
average 0f808,000, for a total of1.40 million CAEs (TableMOL).
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Table MO1. Selected metrics and estimates from the National Plan habitat mode | for Missouri .

State: Missouri

Population index used in model: N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 2003 140,234 151,590 182,017 379,966 1,027,324 0
Maximum population 2002 131,619 145,140 178,091 382,605 1,025,370 0
Recent 2015 133,337 78,017 111,157 304,031 644,070 0

Est. prop. of range county acres
available to pheasant population 0.10 1.00 1.00 0.50 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP  0.271 0.314 0.170 0.276 1.000 0.000
Acres per CAE 3.684 3.184 5.881 3.619 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide  Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 2003 1,248,956 3.91 3.47 360,133 11,122
Maximum Population 2002 1,242,699 3.95 3.50 354,652 11,331
Recent 2015 807,686 1.39 1.24 653,568 6,526
Percent Change:
Recent v. Max CAE period -35 -64 -64 81 -41
Recent v. Max Pop period -35 -65 -65 84 -42
%
CAEs Needed to Reach Goal .
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 441,270 807,686 1,248,956 55
Restore max pop @ max pop period density 1.00 435,013 807,686 1,242,699 54
Restore max pop @ recent period density 1.00 1,482,410 807,686 2,290,096 184
Maintain recent period CAEs 1.00 0 807,686 807,686 0
Final Weighted Goal 589,673 807,686 1,397,359 73
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Figure MOL1. Selected metrics and trends for Missouri ,
for that year (top left panel), the maximum population

1990-2019. Zero values for hunters indicate no estimate was available
and recent period swere 2002 -2006 and 2015-2019, respectively (lower

left), and x-axis values represent the first year of the corresponding 5-year period (lower right).
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Wisconsin

The southern third of Wisconsin is home to wild pheasant populations south of a line stretching
AOT I 3EAATUCAT #1 01 OU xAOO O 308 #OiI E@ #1 01 Ous 7
70 years to 1932. Over this time span harvest has varied widelsom a low of 40,450 in 1932

OET 001 U AEOAO OEA OOAOABO PEAAOAT O OO1T AEET C D

1942 around the time pheasant populations peaked in the state, with the peak harvests occurring in

the late 1940s. Pheasant harvesthave fluctuated greatly over the years, but often hovered around

500,000 pheasants into the late 1970s. Harvests tended to decline with intensified agriculture from

the 1980s and the loss of valuable habitat types, but slightly rebounded to more than 3000

harvested in the mid1990s coinciding with the CRP program.

i coO

In the early 1930s, Aldo Leopold realized the inherent dangers in depleting the landscape of its
resources and began formulating a new train of thought in resource management. Included mst
FOAI Ax1T OE xAOA Ei Pl EAAOEITO £ O OOOI AEET C6 xEI Al E
the demands of the time, the Wisconsin DNR created the Experimental State Game and Fur Farm in
1928. Over the next couple decades, and in response to thepplarity of pheasant hunting, the
Department expanded its pheasant rearing program, ultimately discontinuing propagation of all
other species. In 1928, 14,000 pheasants were released, increasing to more than 180,000 in 1939.
Pheasants rearing peaked at @r 270,000 birds in the late 1950s. By the 1980s, in response to
research indicating that adding perreared birds to the landscape did not have significant results

for establishing new populations or contributing to wild population, the focus of the Stat&ame

Farm had largely shifted from one of population establishment to one of providing sheterm

hunting opportunities during the hunting season. Today, the Department produces between 50,000
and 75,000 pheasants annually. It is estimated, based on harvestimates and stocking numbers

that stocked pheasants account for 21.5% of the reported harvest and wild pheasants account for
78.5%. Take of released birds may explain the increase in harveist recent years despite statewide
declines in CRP enrolimentsuggestinghat we may be underestimating stocked bird harvest and
should rely on other abundance data when setting habitat acreage goals.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalentsor CAEs), peaked in the five years beginning in 1990, whereas pheasant

populations (as indexed by the North American Breeding Bird Survey) peaked in the five years

beginning in 2003 (Table WI1). CAEs and populations have decline8% and69% from their

respective peak average values to the recent (2042019) period. CRRvas estimated to bethe

most important habitat for pheasant production (FigurewWl1). Based on weighted model results,

OEA OOAOAG O PEAAOGAT O i Al A @d5jodbinevCAEA i ddditOEtORed x 1 O1 A
recent average o#51,000, for a total 0f916,000 CAEs (TablanvI1).
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Table WI1. Selected metrics and estimates from the National Plan habitat model for Wisconsin .

State: Wisconsin
Population index used inmodel: N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1990 392,532 435,256 1,364,897 179,568 441,106 0
Maximum population 2003 458,666 271,671 780,300 120,383 408,844 0
Recent 2015 454,039 184,882 464,142 110,431 160,712 0

Est. prop. of rangecounty acres
available to pheasant population 1.00 1.00 1.00 1.00 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.271 0.314 0.170 0.276 1.000 0.000
Acres per CAE 3.684 3.184 5.881 3.619 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1990 966,069 2.84 2.52 382,943 81,942
Maximum Population 2003 784,617 8.24 7.31 107,314 72,043
Recent 2015 451,460 2.54 2.26 200,136 44,370
Percent Change:
Recent v. MaxCAE period -53 -11 -11 -48 -46
Recent v. Max Pop period -42 -69 -69 86 -38
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 514,610 451,460 966,069 114
Restore max pop @ max pop period density 1.00 333,157 451,460 784,617 74
Restore max pop @ recent period density 1.00 1,011,815 451,460 1,463,275 224
Maintain recent period CAEs 1.00 0 451,460 451,460 0
Final Weighted Goal 464,896 451,460 916,355 103
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Figure WI1. Selected metrics and trends for Wisconsin ,1990-2019. The maximum population and recent period swere 2003 -
2007 and 2015-2019, respectively (lower left panel), and x-axis values represent the first year of the corresponding 5 -year
period (lower right).
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MANAGEMENTREGION 5
INDIANA MICHIGAN NEW YORK, CHIO, PENNSYLVANIA

The Great Lakes Region (Management Region 5) is made up of Indiana, Michigan, New York, Ohio,
and Pennsylvania. This region, extending from Lake Michigan to the Atlantic Ocean, is broken by the
Appalachian Mountains and
the eastern Continental Divide,
with the Ohio River watershed
to the west and the
Chesapeake and St. Lawrence
watersheds to the east. Prior
to EuropeanAmerican
settlement, most of this region
was forested, withsome
pockets oftallgrass prairie in
the western third. Most of the
forested land was cleared of
timber during settlement, and
agriculture was established on
the fertile lands of the tallgrass
prairie, and on the cleared
lands, previously glaciated
portions of the region, north
and west of the Appalachian
Mountains and on the Piedmonto the east. The agricultural land of this regiomvas always diverse,
from orchards and vineyards to dairies to wheat and corn.

First introduced to the region in early 1900s, pheasant populations took hold across the region,
particularly in the former tallgrass prairie, the Great Lakes Basin, and the Piedmont. Populations
across the region peaked between 1940 and 1970. In the late 1970s, several severe winters
decimated pheasant populations across the region, but populations began recovering iorfions of
the region with the inception of the CRP. However, over the past two decades, populations have
declined with most pheasant population indices and harvest estimates in the region currently at or
near record lows.

CHALLENGES

Some challenges toastoring pheasant populations in the Great Lakes Region include

the decline in agricultural diversity, the conversion of grass and scrubland habitat to cropland, the
AAGAT T DI AT O T £ OAI dedelopmenEletdiedstatiof, ar SeekelninrAnv@ther.
Though severe weather cannot be controlled, establishing quality winter cover can reduce winter
mortality. Other factors, like reforestation and urban and suburban sprawl, may be seen as
impossible to control as the weather. Though most acres thagkie fallen victim to reforestation and
development cannot be reclaimed, programs that permanently set aside land for conservation with

management required or even keep acres in cropland can slow or halt some of this loss.

Some challenges, like the declenin agricultural diversity, the conversion of grass and scrubland o
EAAEOAO O1 AOiI Pl AT Anh AT A OEA AAOGAI T DPIi AT O 1T &£ OAlI AA
commodity prices of corn and soybean, stemming from renewable fuel standards, have caused

significant declines in the diversity of agricultural products across the region. In the western
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portion of the region, wheat and other cash grains in the pheasant region have declined
substantially in recent decades. In the eastern portion of the region, @&s hay, essentially the most
important nesting habitat in this portion of the region, is in decline, replaced by cropland or alfalfa,
which is cut too early for successful pheasant nesting.

OPPORTUNITIES

Despitehistorically low wild pheasant populations, pheasant huners remain an important

constituencyin the Great Lakes Region. During the period of 26-2019, an average 0131,000

resident and nonresident hunters baggeds2,000 wild roosters annually (Table PEL, p. 18

Assuming the nationalA OAOACA T £ Aoww AZDPAT AAA Pdn@sEpéitddAO DAO
average 4,500 per wild rooster harvested (inflated due to the preponderance of perraised birds

ET 11 O®aned),ot@B1Gamillion annually while hunting pheasants. The economics of this
speciesremain aconsideration E1T O E A habifathiahabeinéntand planning.

The CRP program in western portions of the Great Lakes Region is essential to producing
pheasants, but rental rates in the east have been too low to entice landowners to participate. With
high commodity prices, keeping and managing CRP acres is more img@ort than ever. To keep CRP
grasslands beneficial to pheasants, midontract management must be completed every-3 years.
Every effort must be made to build cooperation between state agencies, the USDA, and
organizations like Pheasants Forever to convindandowners that setting land aside and making it
pheasant friendly is worth doing. This primarily means getting incentive rates to a level that is
desirable or creating other conservation programs that quality pheasant habitat. In the East,
promotion of grass hay and later cutting periods could have significant positive effects on nest
success.Pennsylvaniaand Michiganhave put forth significant efforts to restore pheasant
populations, including translocation andarea-focusedlandowner incentives, respectvely.

Other opportunities exist to plant cover crops to prevent runoff and erosion and to plant cellulosic
crops such as switchgrass to replace corn in ethanol production or even for use at power station as
a replacement to coal. These biomass crops, damling upon harvest regimes and management,
would have potential as pheasant habitat. Programs focused on improving water quality and
offering other ecosystem services may provide opportunities to provide or enhance habitat within
the region for pheasants.

"AOAA 11 OEA . AOCEITTAl o1 AT 11T AAT h 2ACEnilonvd O DEAA
CRP Acre Equivalents (CAESs) of available nesting habitat (TableSRIG 417 1T AAO OEA OACE

collective pheasant management goals, an addition@l88 million CAEs are needed, @9% increase
from the 2015-2019 average.

Table RG5. Sums of state goals for Region 5.

Sum of State Goals % increase

Subgoal/Goal New Recent Total needed
Restore maximum CAEs 724,225 1,116,303 1,840,528 65
Restore max pop @ max pop period density 648,552 1,116,303 1,764,855 58
Restore max pop @ recent period density 7,994,006 1,116,303 9,110,309 716
Maintain recent period CAEs 0 1,116,303 1,116,303 0
Final Weighted Goal 880,887 1,116,303 1,997,191 79
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Indiana

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP
Acre Equivalents, or CAES), peaked in the five years beginning in 1993, whereas pheasant
populations (as indexed bya staterun count) peaked in the five years beginning in 199 (Table
IN1). CAEs and populations have declineth% and88% from their respective peak average values
to the recent (20152019) period. CRRvas estimated to be responsible for most pheasant
production (Figure IN1). Assuming a state goal of restoring CAESs to tinenaximum value, 149,000
new CAEsvould be required in addition to the recent average o£222,000, for a total 0f371,000
CAEs (TableN1).
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Table IN1. Selected metrics and estimates from the National Plan habitat model for Indiana .

State:

Population index used in model:

Indiana

State-run survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year
Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1993 92,756 247,026 178,218 50,341 230,926 0
Maximum population 1990 83,753 261,018 170,031 57,208 213,702 0
Recent 2015 138,372 104,525 134,074 39,710 122,818 0
Est. prop. of rangecounty acres
available to pheasant population 1.00 1.00 1.00 1.00 1.00 0.00
*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres
Nesting Habitat Type ("Plan Habitats")
Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.323 0.346 0.193 0.365 0.519
Nest site selection (Use/Availability) 0.505 0.570 0.707 0.479 1.336 .
Per acre productivity relative to CRP 0.236 0.284 0.197 0.252 1.000 0.000
Acres per CAE 4.241 3.516 5.086 3.963 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.131
5-Year Average Metrics
Pop Units
5-Year Statewide Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1993 370,804 291 2.53 146,458 0
Maximum Population 1990 355,560 3.55 3.09 115,080 0
Recent 2015 221,556 0.44 0.38 584,591 0
Percent Change:
Recent v. Max CAE period -40 -85 -85 299
Recent v. Max Pop period -38 -88 -88 408
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 149,248 221,556 370,804 67
Restore max pop @ max poperiod density 0.00 134,003 221,556 355,560 60
Restore max pop @ recent period density 0.00 1,584,642 221,556 1,806,198 715
Maintain recent period CAEs 0.00 0 221,556 221,556 0
Final Weighted Goal 149,248 221,556 370,804 67
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Figure IN1. Selected metrics and trends, 1990-2019 for Indiana . Zero values for population index and hunters indicate no

estimate was available for that year (top left panel), the maximum population
2019, respectively (lower left), and x-axis values represent the first year of the corresponding 5
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Michigan

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP
Acre Equivalents, or CAEs), peaked in the five years beginning in 1992, whereas pheasant
populations (as indexed by the North American Breeding Bird Survey) peaked in the five years
beginning in 1990 (Table MI1). CAEs and populations have declin88% and85% from their
respective peak average values to the recent (2018019) period. CRRand small grainswere
estimated to be responsible for most pheasant production (Figurk®ll1). Assuming a state goal of
restoring CAEs to their maximum value282,000 new CAEsvould be required in addition to the
recent average o#33,000, for a total of714,000 CAEs (Tableévi1).
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Table MI1. Selected metrics and estimates from the National Plan habitat model

for Michigan .

State:

Population index used in model:

Michigan

N.A. Breeding Bird Survey

5-Year Average Acres Available to PheasaRbpulation in Range Counties

5-Year
Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1992 138,362 676,419 725,252 170,929 293,897 0
Maximum population 1990 137,427 733,439 791,323 157,395 246,821 0
Recent 2015 207,949 478,962 392,984 112,511 128,006 0
Est. prop. of range county acres
available to pheasant population 1.00 1.00 1.00 1.00 1.00 0.00
*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres
Nesting Habitat Type ("Plan Habitats")
Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Peracre productivity relative to CRP 0.271 0.314 0.170 0.276 1.000 0.000
Acres per CAE 3.684 3.184 5.881 3.619 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112
5-Year Average Metrics
Pop Units
5-Year Statewide Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1992 714,477 13.52 12.00 59,523 119,007
Maximum Population 1990 692,552 14.34 12.73 54,422 115,196
Recent 2015 432,809 2.08 1.85 234,275 20,000
Percent Change:
Recent v. Max CAE period -39 -85 -85 294 -83
Recent v. Max Pop period -38 -85 -85 330 -83
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 281,668 432,809 714,477 65
Restore max pop @ max pop period density 0.00 259,743 432,809 692,552 60
Restore max pop @ recent period density 0.00 2,548,456 432,809 2,981,265 589
Maintain recent period CAEs 0.00 0 432,809 432,809 0
Final Weighted Goal 281,668 432,809 714,477 65
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Figure MI1. Selected metrics and trends for Michigan ,1990-2019. Zero values for hunters indicate no estimate was available for

that year (top left panel), the maximum population

and recent period swere 1990-1994 and 2015-2019, respectively (lower

left), and x-axis values represent the first year of the corresponding 5 -year period (lower right).
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New York

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP
Acre Equivalents, or CAEs) and pheasant populations (as indexed by North Ameri&eeding Bird
Survey results) both peaked during the five years beginning in 1990 (Table NY1). Since then, CAEs
and populations have declined 8 and 95%, respectively. Pheasant production was estimated to be
well distributed among several habitas (Figure NY1). Assuming a state goal of restoring CAEs to
their peak value 52,000 new CAEsvould be neededin addition to the recent average 023,000,

for a total of 175,000 CAEs (TableNY1).
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Table NY1. Selected metrics and estimates from the National Plan habitat model for New York .

State: New York

Population index used in model: N.A. Breeding Bird Survey

5-Year Average Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1990 74,712 154,311 188,899 171,085 26,844 0
Maximum population 1990 74,712 154,311 188,899 171,085 26,844 0
Recent 2015 89,150 101,371 102,171 155,664 6,619 0

Est. prop. of range county acres
available to pheasant population 1.00 1.00 1.00 1.00 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus CRP Grasslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection (Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.271 0.314 0.170 0.276 1.000 0.000
Acres per CAE 3.684 3.184 5.881 3.619 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1990 174,992 2.58 2.29 76,292 0
Maximum Population 1990 174,992 2.58 2.29 76,292 0
Recent 2015 123,048 0.13 0.11 1,072,013 0
Percent Change:
Recent v. Max CAReriod -30 -95 -95 1305
Recent v. Max Pop period -30 -95 -95 1305
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 51,944 123,048 174,992 42
Restore max pop @nax pop period density 0.00 51,944 123,048 174,992 42
Restore max pop @ recent period density 0.00 2,335,848 123,048 2,458,896 1898
Maintain recent period CAEs 0.00 0 123,048 123,048 0
Final Weighted Goal 51,944 123,048 174,992 42
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Figure NY1. Selected metrics and trends for New York ,1990-2019. Zero values for hunters indicate no estimate was available
and recent period swere 1990-1994 and 2015-2019, respectively (lower

for that year (top left panel), the maximum population

left), and x-axis values represent the first year of the corresponding 5
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Ohio

Pheasant populations likely peaked in Ohio during the 1930s and 1940s and have declined steadily
since then. Pheasant harvest likelpeaked in the 1940s and 1950s, when the annual harvest
averaged around 750,000 cock pheasants. By the late 1960s, Ohio's pheasant harvest declined to be
between 100,000 to 300,000 cock birds annually. Blizzards in the late 1970s likely further reduced
populations in Ohio. Since 2010, harvest/hunter has remained relatively consistent but both

harvest and pheasant hunters continue to decline.

The greatest abundances of pheasants occur in central Ohio along the Scioto River corridor and in

northwest corner of the state. Like other regions of the country, there is a strong correlation

AAOxAAT J EEI 60 PEAAOAT OO AT A OOEOAAI A EAAEOAO xEE
The areas that have the greatest enroliment of CRP acreage in the state also supjne most

robust pheasant populations. In central Ohio, the Scioto River CREP has been very successful,

meeting acreage goals and providing considerable habitat. However, continued changes in

agricultural practices and increasing agricultural intensifiation (e.g., removal of fence rows, fewer

small grains) have resulted in continued pheasant population declines.

Habitat loss will likely remain a concern into the future in Ohio. Maintaining habitat within the core

pheasant range will allow the speciesa persist. Recent research indicates that Ohio will likely need

to maintain about 15% of the landscape in pheasant habitat. Targeted habitat initiatives on the

fringes of the core range may allow for range expansion. New incentives focused on water quality

may provide suitable cover for pheasants, especially within the Lake Erie watershed. Emphasizing

AAT OUOOAT OAOOEAAO T £ PEAAOCAT O EAAEOAO T AU AT ITT x
citizens. Other creative solutions that provide suitable habitat ah productive agricultural systems

may enhance pheasant populations in the future.

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP

Acre Equivalents, or CAESs), peaked in the five years beginning in 1994, whesgheasant

populations (as indexed by the North American Breeding Bird Survey) peaked in the five years

beginning in 1991 (Table OH1). CAEs and populations have declingg?o and 79% from their

respective peak average values to the recent (2018019) period. CRRnd small grainswere

estimated to be responsible for most pheasant production (Figur&HL). Based on weighted model

OAOOI O6h OEA OOAOA8O PEAAOAT (882,080 ndwpAESAN additionA EAAOE O
to the recent average 0298,000, for a total of 680,000 CAEs (TableOHL).
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Table OH1. Selected metrics and estimates from the National Plan habitat model for Ohio.

State: Ohio

Population index used in model: N.A. Breeding Bird Survey

5-YearAverage Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 1994 23,739 985,253 42,014 18,774 246,074 0
Maximum population 1991 22,888 929,062 42,627 21,617 230,924 0
Recent 2015 29,462 365,671 23,048 18,450 184,710 0

Est. prop. of range county acres
available to pheasant population 0.20 1.00 0.20 0.20 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus @RBslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.263 0.337 0.215 0.366 0.563
Nest site selection(Use/Availability) 0.680 0.512 0.707 0.544 1.182 .
Per acre productivity relative to CRP 0.269 0.259 0.229 0.299 1.000 0.000
Acres per CAE 3.712 3.855 4.362 3.340 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.190

5-Year Average Metrics

Pop Units
5-Year Statewide Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 1994 523,274 2.01 1.62 322,029 0
Maximum Population 1991 494,312 2.62 2.12 232,702 0
Recent 2015 298,302 0.56 0.45 660,880 0
Percent Change:
Recent v. Max CAE period -43 -72 -72 105
Recent v. Max Pop period -40 -79 -79 184
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 224,971 298,302 523,274 75
Restore max pop @ max pop period density 1.00 196,010 298,302 494,312 66
Restore max pop @ recent period density 1.00 1,105,555 298,302 1,403,857 371
Maintain recent period CAEs 1.00 0 298,302 298,302 0
Final Weighted Goal 381,634 298,302 679,936 128
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Figure OH1. Selected metrics and trends for Ohio, 1990-2019. Zero values for hunters indicate no estimate was available for
that year (top left panel), the maximum population  and recent period swere 1991-1995 and 2015-2019, respectively (lower
left), and x-axis values represent the first year of the corresponding 5 -year period (lower right).
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Pennsylvania

During the 1990-2019 Planstudy period, nesting habitat quantity and quality (as indexed by CRP
Acre Equivalents, or CAES), peaked in the five years beginning in 200#ereas pheasant
populations (as indexed by the North American Breeding Bird Survey) peaked in the five years
beginning in 1990 (Table PAl). CAEs and populations have decline@l2 and91% from their
respective peak average values to the recent (2018019) period. Fheasant production was
estimated to be well distributed among several habitat typesand there was a nossignificant linear
relation between CAEs and the population index (FigureAl). Assuming a state goal of restoring
CAEs to their peak levell 6,000 new CAEsvould be requiredin addition to the recent average of
41,000, for a total d 57,000 CAEs (TablePAl).
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Table PAL. Selected metrics and estimates from the National Plan habitat model for Pennsylvania .

State: Pennsylvania
Population index used in model: N.A. Breeding Bird Survey

5-YearAverage Acres Available to Pheasant Population in Range Counties

5-Year

Period Net Small State
Period Start Pasture* Grains Alfalfa Grass Hay Net CRP**  Defined
Maximum CAEs 2005 27,299 24,443 25,610 48,369 24,173 0
Maximum population 1990 13,160 38,071 42,393 50,225 10,821 0
Recent 2015 28,662 25,838 22,011 39,793 9,953 0

Est. prop. of range county acres
available to pheasant population 1.00 1.00 1.00 1.00 1.00 0.00

*Pasture plus CRP Grasslands acres **Total CRP minus @RBslands acres

Nesting Habitat Type ("Plan Habitats")

Small State
Estimate Pasture Grains Alfalfa Grass Hay CRP Defined
Apparent 23-day nest survival 0.351 0.366 0.185 0.390 0.518
Nest site selection(Use/Availability) 0.595 0.660 0.706 0.544 1.484 .
Per acre productivity relative to CRP 0.271 0.314 0.170 0.276 1.000 0.000
Acres per CAE 3.684 3.184 5.881 3.619 1.000 0.000
Proportion of state's pheasant production not in Plan habitats: 0.112

5-Year Average Metrics

Pop Units
5-Year Statewide Produced
Period Pop Index in Plan CAEs/Plan
Period Start CAEs Units Habitats Pop Unit Hunters
Maximum CAEs 2005 56,982 0.76 0.68 83,913 94,049
Maximum Population 1990 47,440 3.40 3.02 15,717 276,289
Recent 2015 40,587 0.30 0.27 152,428 57,687
Percent Change:
Recent v. Max CAE period -29 -61 -61 82 -39
Recent v. Max Pop period -14 -91 -91 870 -79
CAEs Needed to Reach Goal . %
increase
Subgoal/Goal Weight New Recent Total needed
Restore maximum CAEs 1.00 16,394 40,587 56,982 40
Restore max pop @ max pop period density 0.00 6,852 40,587 47,440 17
Restore max pop @ recent period density 0.00 419,506 40,587 460,093 1034
Maintain recent period CAEs 0.00 0 40,587 40,587 0
Final Weighted Goal 16,394 40,587 56,982 40
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Figure PAL. Selected metrics and trends for Pennsylvania ,1990-2019. Zero values for hunters indicate no estimate was

available for that year (top left panel), the maximum population

and recent period swere 1990-1994 and 2015-2019,

respectively (lower left), and x-axis values represent the first year of the corresponding  5-year period (lower right).
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CONCLUSIONS AND PoLicy I MPLICATIONS

Pheasant abundance and habitat relationships

Our literature review and analyses suggest:

1.

Of the nesting habitats for which data are available, we estimate CR®duces 37 times

more successful nests per acre than any other habitat commonly available across the range.
7EAOA AOAEI AAT Ah O1T 1T A xAQI AT A O-adkelpdddu@idrA | E A
(Table US1);

CRP produces more successful pheasamgsts than any other habitat in the U.S., although
pasture and small grains are also important contributors (Figure US3)

Our 24-state, Planwide pheasant abundance indexieclined 40% from its peak average

value during 2004-2008 to the recent (20152019) period. The U.S. index from the North
American Breeding Bird Survey (BBS) declined 25% from its peak in 2006 to 2019, and the
median BBS index among the 24 states declined 60% from its peak in 1990 to 2019 (Figure
Us2);

Based on 5year rolling averages, ouindex of the quantity and quality of pheasant nesting
habitat (CRP Acre Equivalents, or CAEs) decline8% nationally from its peak in 1990

1994 to 2015-2019 (Table US1). National CAEs and pheasant indices wet@ngly related,
whereas relationswith CAEs varied among statesHigure US; AppendixD, Tables D3 and

D4).

An additional 18.73 million CAEs are needed to meet pheasant management goals across
the 24 states, an increase of3% from recent (2015-2019) levels (Table US1).

Pheasant range countiesantained 734% of national CRP acreduring in 2015-2019. The
benefits of new CRP enrollments vary among states, bassuming that percentageremains
constant, a national enrollment of 45 million acres would allow most states to meet or
approachtheir habitat goal. We therefore recommend policymakers adjust statutory
language, policies, and incentives such that a national CRP enrollment of at least 45 million
acres is achieved by the end of the next Farm Bill administrative period (circa 2028l
acreages of other nesting habitats (pasturesmall grains, and hay) continue to declin&GRP
acreages would need to increasaccordingly.

Not only has pheasant abundance declined, bpheasant density (i.e.pheasant population
units per CAE) hasalsodiminished. If pheasant densities remain at their current historic
lows, it may take twice tte new CAEswe currently have set as goalgo restore populations

to their 1990-2019 highs.

Though the reasondor density declinesare uncertain, the phenomenon coincides with the
rise in adoption of partial-field CRP practices at the expense of whefeld contracts. As

this may negatively affet pheasant nest success, we recommemghhancing wholefield
enrollment incentives to keep large blockCRP fields common.

Since pheasants are not a shared resource among the stafedjcies that favor habitat
creation in some states over othershould be disouraged. Our partnership supports

efforts that provide benefits equitably across thgheasant range.

Hunter participation -based conclusions and policy preferences

Our literature review and analyses suggest:

1.

Nationally, pheasant hunter participation appears to have declined§8% between 2001
and 2016; FigurePELO) more rapidly than either nesting habitat or pheasant abundance;
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Despite longterm participation declines, pheasant hunters still spend about $51 million

annually, or about $1® per harvested wild rooster (2016%$; TablePEL);

Most hunters pursue pheasants exclusively on privatehd, but the proportion using public

land appears to be increasing (Figur®EL1L).

In the context of hunter retention, the marginal value of additional pheasants encountered

AU EOT OAOO AAPATAO 11 OEA EI x OAOEAHtodto EOT OAOO
encounter rates. If hunters show wide disagreement about the minimum pheasant

encounter rate necessary to keep them participating, there is a relatively wide range of

encounter rates that nearly maximize the benefit of additional pheasants. tiere is high

agreement among hunters, however, there is a narrow range of encounter rates that

i AEi EUA AT AAAEOEIT T Al PDPEAAOAT 0860 OAIl OAs8 2ACA
pheasants may have relatively little hunter retention value at very low angery high

encounter rates (FigurePEL2);

The decline in pheasant hunter participationis not unique; similar trends exist for all small

gamespecies. Weecommend cooperative action as describelly the Association of Fish

AT A 7EI Al EZAZA | CAT Adoiriitiee dandEHIAIng#ShootASPEA OE T 1

Participation Committee (Appendix E).
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Appendix A. History of the National Wild Pheasant Conservation
Planand AssociatedPartnerships:

T 4EA . AGET T Al 7EIT A OEAAOGAT O #1171 OAOOGAOETT o1 AT j
brainchild of the Midwest Pheasant Studysroup (MPSG). The MPSG was a sanctioned
working group of technical experts within the Midwest Association of Fish and Wildlife
Agencies (MAFWA) stateswith its first meeting in 1958.

1 Atthe 2006 MPSG meeting in Nebraska, the subject of initiating a national conservation
planning process for pheasants was discussed. Several MPSG members were also involved
in the planning and activities associated with the National Bobwhite Conservatidnitiative
(NBCI) and saw merit in applying a similar approach to rang&ide pheasant management.

1 Atthe 2008 MPSG meeting in Ohio, a draft outline and timeline for the plan were
constructed. The contributors expanded to include noAMAFWA state biologsts and
encompass the entire pheasant range.

1 Atthe 2009 meeting in North Dakota, it was agreed the plan would have a harvdsised
objective, as most states consistently collected harvest data. Habitat goals were back
calculated based on harvedevelsthe states desired to maintain.

1 Attheir 2012 meeting in Kansas, the MAFWA Directors received a draft of the Plan from the
MPSG and voted to approve it. MAFWA directors requested the MPSG pursue a Multistate
Conservation Grant for funding the plan coalinator. After failing to win grants in 2013 and
2014 the MAFWA directors recommended the MPSG consider other funding mechanisms.

1 A state funding mechanism similar to the NBCI was agreed upon to fund a coordinator. In
2014, the MAFWA Directors tookhe lead in raising funds to hire a Plan coordinator across
the 23 states involved in creating the Plan. Pheasants Forever pledged additional funding
and agreed to house the coordinator.

T 4EA 01 AT xAO A OxAOAAA O ! &7! 6 Gequeath A #1 1T OAODA
approved by AFWA in September 2014. At the 2014 MAFWA Directors meeting, it was
AAAEAAA O1 All1Tx OEA -03'680 AEAOOAO O AgQGPEOA
committee.

1 The National Wild Pheasant Technical Committee (NWPTC) met foeetffirst time in
September 2014 in Walla Walla, Washington. Draft bylaws for the new organization were
also constructed.

1 The MAFWA Directors voted to formally disband the MPSG at their 2015 summer meeting,
to be replaced by the NWPTC. The MAFWA Executivemmittee asked Nebraska Game and
Parks Commission Director Jim Douglas to facilitate the hiring of the coordinator and to
provide oversight for the position until a Management Board could be formed.

1 APIan Wordinator (Scott Taylor) was hired and stared April 6, 2016 at the Pheasants
Forever office in Brookings, SD.
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In April 2016, Management Board members were solicited among the 19 states and
organizations providing funding for the coordinator position. As of early June, 11 states had
named a boardmember, and the first Management Board meeting (via conference call)
occurred on June 8.

The original Management Board approved a Coordinator Work Plan, a Standard Operating
Procedures document, and elected Tony Leif of South DakotaGisairperson on July 18,
2016.

Following the addition of several new members, the 14nember Management Board held
its first formal meeting on September 13, 2016 in Philadelphia, PA.

Russ Mason of the Michigan Department of Natural Resources succeeded Tony Lelfaesd
Chairperson onSeptember 10, 2018.

The Management Board directed the Plan Coordinator tzegin work on a revision of the
2013 National Planin March 2019. The Management Board, Technical Committee, and Plan
Coordinator subsequentlyheld a joint meetingin North Dakota that October todevelop
content and direction for the revision

The Plan Coordinator and Technical Committegeveloped thesecond edition ofthe
National Plan, which wasapproved by the Management Boaran July 261, 2021.

Wild Pheasant Conservation Plan]37



Appendix B. Conceptual model ofelations among pheasant conservatiomwoncerns.
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Appendix C. Habitat Management Practices

CG-1. GRASSLANDSTravisRunia
Travis Runia, South Dakota Department of Game, Fish and Parks, 895 3rd St SW, Huron, SD 57350
Status

As described in the introduction, early settlers quickly realized the rich soils beneath the prairies
were excellent for crop productionand put0 ET $ AAOAS6 O 111 AAT AOA DI T x
prairie to cropland. By the early 21st century, grassland ecosystems had experienced conversion
rates of 40-95%, making them among the most endangered resources on the continent (Samson et
al. 2004). Cowersion of grassland to cropland continues today and in some areas the rate of
conversion appears to be accelerating due to advances in agricultural technology, increased
demand for grains, and federal farm policy (U.S. GAO 2007, Stubbs 2007, Claassein 201,

Wright and Wimberly 2013, Lark et al. 2020).

In addition to the direct loss of grasslands, remaining grasslands are not subject to the same
ecological drivers under which they evolved. Periodic and varying degrees of fire and grazing
intensity by wild ungulates historically maintained high species and structural diversity of native
prairie (Fuhlendorf and Engle 2001). Although grazing systems can encourage species diversity and
structural heterogeneity, seasoAdong grazing of native grasslandsyhich causes declines in species
and structural diversity, remains common. The introduction of aggressive exotic cool season
grasses such as smooth bromd3¢omus inermig, Kentucky bluegrass Poa pratensiy, and

cheatgrass B. tectorunm) have also degradedemaining native grasslands. Their aggressive early
season growth can quickly outcompete later growing native warmseason grasses and forbs and
cause substantial declines in species diversity.

Native grasslands have also been converted to tame pastureland or hayland. Tame pastures and
hayland typically consist of near monotypic stands of exotic grass and/or forage valuable forbs for
livestock grazing or forage harvest. Haylands that consist ofimarily grass are typically harvested
annually while fields with primarily forbs such as alfalfa may be harvested-3 times annually.

While many grasslands are now managed for livestock or forage production, some grasslands are
planted and/or managed speifically for wildlife or other conservation purposes. Many of the
grasslands managed specifically for wildlife occur on state or federal lands or private land enrolled
in federal conservation programs. Specifically, many acres of private cropland have bemnverted

to perennial vegetation through conservation programs such as the Conservation Reserve Program
(CRP). The CRP was initially authorized by the Food Security Act of the 1985 Farm Bill and as many
as 39 million acres of mainly cropland have beeremporarily converted to primarily grassland or
ObPl AT OAA Al5¢er@dntrads. @e define planted cover as perennial herbaceous
vegetation planted with the purpose (at least in part) of providing habitat for wildlife such as

upland game birds. Maw of the original plantings consisted of 42 native or exotic grasses and-2
native or exotic forbs. Although the original intention of the CRP was primarily intended to

conserve soil on marginal croplands, the benefits to wildlife have been dramatic espaily for

upland nesting birds. In fact, the conservation community recognizes CRP as among the most
important wildlife habitat programs in the country. Changes in policy have improved the habitat
provided by CRP by encouraging more diverse plantings amelquiring periodic management to
maintain diversity and productivity of established plantings.
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Grasslands as Pheasant Habitat

At large scales, pheasant densities increase as the proportion of grass on the landscape increases
(Haroldson et al. 2006, Nieden et al. 2008, Jorgensen et al. 2014), up to a maximum of about 50%
grass (Kimball et al. 1956, Wagner 1965, Trautman 1982, Johnsgard 1999). Grassland habitat
patches in landscapes with higher proportions of grassland and small grains typically supportare
pheasants than those in landscapes with less grassland and small grains (Jorgensen et al. 2014,
Pabian et al. 2015, Stuber et al. 2017); and among landscapes with similar proportions of grassland,
those that contain higher proportions of woodland tendo support fewer pheasants (Jorgensen et
al. 2014, Stuber et al. 2017). The quantity and quality of grasslands which function primarily as
nesting and broodrearing habitats represent a major limiting factor for wild ring-necked pheasant
populations acrossmuch of their current North American range. Although conservation of habitats
necessary for all pheasant life cycle needs is important, management of grasslands is paramount
and remains a management priority.

Pheasant use of different grassland types wasimmarized by Taylor et al. (2018). For nesting,
pheasants need herbaceous vegetation (green or residual) that provides enough structure (i.e.,
generally >3 dm of 100% visual obstruction [Snyder 1984, Matthews 2009, Geaumont et al. 2017])
to hide a nestng pheasant from predators and remains undisturbed from April through at least the
ATA T &£ 01l us O0OEAAOAT OO OOOAIT T U OAI AAO AT A A@GEEAEO
grass, but nest success and site selection are further improved in @stapes with grassland in

several large blocks compared to concentrating cover in a single block (Clark et al. 1999).
Pheasants raise broods in herbaceous vegetation that is open enough at ground level to allow small
chicks to walk through it, tall enoughto conceal chicks and females from predators, diverse enough
to support an abundant insect community near the ground for chicks to feed on, and remains
undisturbed from June through August (Warner 1979, Hill 1984, Whitmore et al. 1986). Vegetation
with a strong broad-leaved plant component is generally considered necessary to provide habitat
for broods, particularly to produce required insect foods (Warner 1979, Doxon and Carroll 2010,
Smith et al. 2015).

Planted Cover

Pheasant populations have responde positively to the establishment of planted cover such as

those established by U.S. cropland conversion programs (e.g. CRP; reviewed in Taylor et al. 2018).
Pheasant management over much of North America is centered around the establishment and
managementof planted cover. Pheasants select for and experience high nesting and breedring
success in this habitat type (Pauly et al. 2018, Clark 1999, Matthews 2012a and b). Planted cover is
particularly valuable because it provides adequate residual cover taccommodate early spring
nesting, and the cover typically remains disturbancdree for most of the nesting and brooerearing
season. Although the disturbancdree environment provides direct nearterm benefits to nesting

and brood-rearing efforts, there ae long-term consequences to lack of management of planted
cover.

Newly established stands of planted cover often exhibit diverse plant communities with a mix of

bi AT OAA COAOOAOG AT A &£ OAO OEAO AOA OUPEAAIIM U AAAI
this early successional state, nesting and broedtaring success is enhanced because of the

abundant insect foods and mobility provided by bare ground. As stands age, plant diversity often

declines particularly regarding planted forbs and weeds whig results in a reduction in insect food
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items and subsequent habitat quality. Planted cover is a premier pheasant habitat, but
management is necessary to maintain desirable vegetation state and returning aged stands to a
desired early successional stateam be challenging in practice and broadly constrained by policy
(e.g., CRP).

Specific management activities aimed at improving habitat quality of planted cover include haying,
grazing, burning, disking, interseeding, chemical suppression and combinationgthese activities.
The realized benefit from management is often correlated with management intensity and
associated cost. For example, simply haying or grazing a field is logistically convenient, often
preferred by program participants, and potentially profitable. Alternatively, disking and
interseeding forbs is more likely to return a field to an early successional habitat state, but at a
higher cost and time commitment. Similar tradeoffs exist with initial plantings as diverse native
seedings often cost far more than low diversity tame species seedings but require much less
management to maintain habitat quality.

With CRP rules and policy, the debate over the appropriate timing, frequency, intensity, and cost

share of required management has cortit OAA OET AA OEA DPOI COAIi 80 ET AAPOE
interest include 1) habitat quantity (enrolled acres) versus quality (seeding diversity and stand

management), 2) program complexity versus producer interest, and 3) maximizing wildlife

outcomes vesus those of other resource concerns. Decision consequences have recently

intensified as enroliments approach historic lows.

One persistent constraint making these issues difficult to resolve is the desire to have a single set of
CRP rules and policiesiiforce across the country. Management required to create and maintain
grassland habitat quality vary widely among the climates pheasants inhabit. Ideally, more

flexibility at the state level could deliver desired program outcomes at a lower overall coand with
greater producer compliance. Managers and policy makers should use the best available science
and emerging data to maximize return on investment from planted cover.

Grazing Lands

Native and nonnative grasslands utilized primarily for grazingcan provide nesting and brood
rearing habitat for pheasants (Geaumont et al. 2017). Because these lands are typically utilized
annually for cattle grazing, the amount of residual vegetation available as nesting or breogaring
habitat varies spatially ard temporally. Highly utilized pastures which feature very little residual
vegetation that could function as concealment cover for nesting or broeckaring likely have little
value to pheasants.

In eastern states, pastures tend to be scarce, small, isoldtend highly utilized by cattle and are not
considered a particularly important contributor to regional pheasant production. In western states,
pastures tend to be larger, incur lower rates of utilization, and are often a component of a larger
operation which can result in more intensively managed grazing regimes. Pastures are considered
an important contributor to pheasant production in many western states.

Specific management of grazing regimes dictates the value of pastures as nesting and braating
habitat for pheasants. The traditional seasotong grazing system exposes pasture vegetation to
grazing during most of the growing season. When pastures exjence similar seasonlong grazing
pressure year after year, species diversity and structural heterogeneity decline. Declines in forb
diversity reduce the value of pastures as brood habitat as fewer insects are produced. Additionally,
diverse grasslands tyically provide higher quality habitat than low diversity stands that can form
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after repetitive seasonlong grazing. While strategically stocked seaselong pastures may provide
enough residual cover to be considered valuable to nesting pheasants (Geaumenal. 2017),
pastures subject to other grazing strategies likely provide far superior habitat.

Rotational grazing systems utilize multiple paddocks with each paddock subject to regular and
systematic grazing treatments with the intent of increasing quaty and quantity of forage across the
entire system. Because the grazing regime within each paddock varies seasonally and yearly,
species diversity is maintained among forage species. Although the primary focus of rotational
grazing systems is to increaséorage production across the system, high quality pheasant nesting
and brood-rearing habitat can be maintained by carefully controlling the timing and intensity of
grazing bouts. While every paddock may not provide ideal habitat every year, all paddocksyna
provide good habitat during some years. Because rotational grazing can encourage persistence of a
diverse suite of forbs, pastures under well managed systems can provide particularly useful brood
habitat. Although specific grazing systems will not be desissed here, in general, pastures that are
subject to well-designed grazing systems will benefit pheasants while concurrently increasing
forage production.

Hayland

Hay fields can be attractive to pheasants for nesting and broe@aring, but their successwhile

using these fields is variable. Timing of haying operations in relation to pheasant reproductive
chronology influences success. Haying operations destroy nests (George et al. 1979, Warner and
Etter 1989) and can cause chick mortality if they are nanobile enough to avoid machinery Hay
fields provide useable nesting and broodearing habitat when haying is delayed until after the
primary nesting season.

Grass hay fields likely contribute more to pheasant production than popular broatkafed hay fietls
such as alfalfa because of later haying dates. Warm season grass hay fields are harvested late in the
growing season which may make them quite valuable to nesting pheasants. Cool season grasses
grown for hay do provide early season growth which can offeexcellent concealment for nesting
pheasants, although hay dates are generally earlier than for warm season stands. Grass hay fields
likely provide better nesting habitat if adequate stubble height is left during harvest, or if fall

growth produces residual cover for the following nesting season. The value of grass hay fields for
brood-rearing likely depends on the amount of broadeafed plants and subsequent insect

production.

Broad-leafed hay fields such as alfalfa represent very attractive nesting hadi, although success is
usually low. These fields are usually harvested multiple times per season with the first cut
occurring within or near the peak nesting season. Alfalfa fields may provide excellent brooding
habitat, but again, direct chick mortalitycan occur if they are not mobile enough to avoid machinery
during haying operations.
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G-2. CROPLANEASSOCIATED HABITATS

Beth Emmerich, Missouri Department of Conservation, 3500 S. Baltimore St., Kirksville, MO 63501
Wade Louis, lllinois Department of Natural Resources, 301 S. Date St., Gibson City, IL 60936
Michael A. Wefer, Illinois Department of Natural Resources, Onathral Resources Way,

Springfield, IL 62702

Status
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provided ideal habitat. Starting in the 1940s, new farming techniques and technologies started to
erode the quality and quantity of pheasant habitat. Chemical fertilizers allowed for more acres to be
planted to grains. Herbicides and pesticides resulted in cleaner fields that provide much less food
and cover. Small fields were often consolidated to create mhutarger fields. As corn and soybeans
became more profitable, the amount of acres of these crops grew at the expense of hay, pasture,
small grains, and sorghum. Warner et al. (1999) chronicled declines pheasant chick survival tied to
these changes in landise in east central lllinois. These changes have occurred at differing rates
with those states receiving rainfall rates most suitable for corn production experiencing quickest
and most dramatic changes. Even those states that have maintained decent hayeathand

sorghum acreages have been impacted by technology changes. Modern varieties of alfalfa can be
harvested earlier and more often, disrupting nesting and brood rearing. Changes in wheat farming
in semi-arid portions of the pheasant range, especialli{ansas, have also harmed pheasant numbers
(Rodgers 2002). Increased herbicide use, the use of shorter wheat varieties and the resulting
reduced wheat stubble height, and adding row crops into cropping rotations have all contributed to
these declines. Sinctheir introduction in 1996, genetically modified crops have received
widespread acceptance by producers. In 2020, 94% of planted soybean and 92% of the corn
planted nationally was herbicidetolerant (HT) and/or insect-resistant (U.S. Department of
Agriculture 2020). These varieties provide producers with fields that are almost completely free of
weeds and insect pests. Work continues to develop more HT crops. In 2011, USDA HT alfalfa for
use. Adoption rates for HT alfalfa have been slower, with only 13% acres being planted in 2013
(FernandezCornejo et al. 2016). Adoption rates with HT alfalfa have been slower is because it is a
perennial crop and is often planted with other grasses.

Cropland Recommendations and Opportunities

Corn Belt

Specific Problem

Changes in farming techniques and technology have changed the cropland landscape from one
typified by a patchwork of small grains, hay, fallow areas, and weedy row crops to one dominated
by large, clean fields of corn andoybeans. This intensive farming has contributed to reduced
nesting, brood rearing, and winter cover.

Possible Solutions
1 Promote Small Grains and HagyPlanting more small grains and latenowed hay could
improve nesting and brood rearing habitat. Incenve based programs like the Conservation
Stewardship Program (CSP) or other Farm Bill programs could be used to encourage
producers to diversify their crop rotations.
1 Increase use of precision agricultugPrecision agriculture tools can be used to targedreas
for conservation enrollment as well as improve farm profits
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1 Incorporate perennial graingIncreasing the use of perennial crops greatly reduces input
costs and reduces soil disturbance associated with annual crop plantings.

1 Promote Grasslands and/etlandsz Protecting or expanding grassland and ephemeral
wetland habitat in the pheasant range could help provide nesting, brood rearing, and winter
cover in areas where corn and soybeans dominate. Farm Bill programs like the
Conservation Reserve Progma (CRP), the Wetland Reserve Program (WRP), and the
Grassland Reserve Program (GRP) could be used to encourage producers to establish
permanent cover on their farms. The replacement of farmed terraces and tile outlets with
native-grassed waterways in conjumction with grass-backed terraces or grass contour strips
could be encouraged

9 Establish a SeAside (Flex Fallow) Program Authors of the 2002 Northern Bobwhite
Conservation Initiative (NBCI) (Dimmick et al. 2002) suggested a strategy of retiring
cropland acreage for a two or three year period will provide quality nest and brood habitat
for quail. Pheasants would similarly benefit from such a program.

1 Encourage decreased use of neonicotinggd3heasants seem to avoid neonicotinoids when
given other foodoptions but they can be lethal at high doses (Sundall 2020).
Neonicotinoids do kill a wide range of invertebrates depleting potential food sources for
pheasant chicks during the critical first few weeks of life.

1 Designate Focus AreasScattering habita randomly across the landscape would not have
nearly the impact as a focused and concentrated approach. Authors of the NBCI (Dimmick et
al. 2002) suggested designating focus areas to benefit quail. Pheasants could also benefit
from large focus areas. Somgtates have employed the strategy of using CP3%tate Acres
For Wildlife Enhancement (SAFE) to develop focus areas for pheasants and other grassland
birds.

1 Restore CP38State Acres for Wildlife Enhancement to its intended purpg@skhe current
farm bill has taken the original purpose of a targeted wildlife program and changed it to a
more traditional soil erosion and water quality type CRP program. Significant wildlife
friendly conservation practices have been moved out of continuous sigup and placel into
general signup. Under general sighOBh &3!1 60 #1 1 OAOOAOEIT 1T O0OET OEOL
State designated focal areas for grassland conservation.

1 Encourage Organic Farming Organic farms tend to have smaller fields and are weedier
than convertional farms. Organic farms often have small grains and hay in their rotations
and sometimes include fallow. The weedy nature of their corn and soybean fields could
provide good brood habitat. Organic farming is not perfect as mechanical and manual weed
control could be disruptive to nesting. The 2018 Farm Bill contains several provisions to
promote organic farming. Transition to organic production is included as part of the
Environmental Quality Incentives Program (EQIP). Also included is a provision stnegining
coordination between CSP and the National Organic Program (NOP). This provision is
intended to make it easier for organic producers to qualify for CSP.

1 Encourage the use of seasonal cover crghese cover crops not only conserve soil and
increase water quality, but can provide winter cover and forage for pheasant and other
wildlife.

Wheat Belt

Specific Problem

Changes in wheat farming in sersarid portions of the pheasant range, especially Kansas, have also
harmed pheasant numbers (Rodgers@?2). Increased herbicide use, the use of shorter wheat
varieties and the resulting reduced wheat stubble height, and adding row crops into cropping
rotations have all contributed to these declines.
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Possible Solutions

1

1
T

Encourage Modified WheaFallow Rotaion z Rogers (2002) determined that that increased
stubble height and postharvest weed growth in wheat stubble are keys to a modified
wheat-fallow rotation that provides superior habitat quality, soil conservation benefits, and
greater profitability than other wheat-fallow systems. Farm Bill programs like CSP or EQIP
could be used to encourage modified whedtllow rotations.

Encourage the use of stripper headegStripper headers allow farmers to harvest wheat
AT A T OEAO OiAll COABRAI ABEERA DEAOHBACI OEAEAOCOAI
harvest. This taller stubble provides better cover than stubble left after harvest with a
conventional sickle-bar header. Leaving the extra stubble helps the soil retain more
moisture in the dryer parts ofthe Midwest. Farm Bill programs like CSP or EQIP could be
used to encourage the use of stripper headers.

Add Seasonal Cover Craps

Improve Irrigation Policyz
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G-3. WINTER HABITAT/COVER

Sharon G. Fandel, Wisconsin Department of Natural Resources, 101 S. Webster St (WM/6), Madison,

WI 53707

Scott Walter, Wisconsin Department of Natural Resources, 101 S. Webster St (WM/6), Madison, WI
53707

Alaina Gerrits, Wisconsin Department of NatudaResources, 101 S. Webster St (WM/6), Madison,
WI 53707

Status: Nest and chick survival are the most important factors impacting pheasant population
growth thus long-term trends in pheasant abundance are largely determined by the availability of
preferred grassland or agricultural habitats. However, female winter survival has been found to be
vitally important to pheasant population growth as well (Clark et al. 2008). Therefore, the presence
i £ ADPPOI POEAOA xET OAO AT OA Ay othdr Habithtdyped caddpeht® E A |
influence pheasant abundance, especially on a local or regional scale during particularly severe
winter weather events.

The specific composition of this winter cover varies considerably across North America,; cattails,
shrub carr, shelterbelts, dense herbaceous vegetation, food plots, brushy woodland edges or
fencerows, pine plantations, CRP fields, small grain fields with tall stubble, agriculture fields with
standing crops and sage brush have all been mentioned as praiig effective winter cover for
pheasants (Errington and Gewertz 2015). In areas where winter weather is less severe (less snow
and fewer longlasting cold snaps) winter cover may not look drastically different compared to
nesting and brooding habitat. Itmay include CRP fields, small grain fields with tall stubble or
agricultural fields with standing crops (Taylor et al. 2018) . For areas that receive heavy snowfall
and considerably low temperatures, more sufficient cover is needed to survive over winter.

Even in landscapes where winter cover comprises a small portion of the available habitat, this
habitat type can significantly improve survival during periods of deep snow and cold. Across most
of their range in North America, pheasants show little setgion for these cover types during other
seasons, although Leif (2005) found that male pheasants preferred, but did not require, woody
cover during the breeding season. The vertical structure of various winter cover types, their
dispersion on the landscap, and their spatial arrangement with respect to summer nesting areas
and winter food sources should all be considered by biologists and managers interested in
increasing winter survival and pheasant production by promoting specific cover types.

Importance of Winter Cover: As a popular game species, the rAngcked pheasant has received
significant attention regarding the factors which affect longterm population trends. Most work has
focused on the availability and quality of nesting and broodearing habitat, but numerous studies
reveal that deep snow and cold temperatures during severe winters can negatively impact survival
in the absence of protective cover. For example, Homan et al. (2000) noted that pheasant survival
during winter increased 6% with each 10 C increase in mean weekly maximum temperature and
declined 8% with each 2.5cm increase in snow depth. While this cover can take many forms, in
upland areas woody cover types may provide the only protective or thermal cover available.

In early winter, with little snow and moderate temperatures, pheasants may select a variety of
habitats but generally prefer dense herbaceous vegetation. Depending on the availability and
distribution of these habitats, pheasants may remain widely dispersed tbughout the landscape,
utilizing erect stands of coot or warm-season grasses or rank stands of broddaved plants for
both feeding and roosting cover. In mild winters, pheasants may remain in these habitats
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throughout the winter season. The ability othese habitats to provide adequate cover, however,

will decline with increasing snow depth as less residual cover remains available (Homan et al.

2000). As snow accumulates, herbaceous cover may become obscured or unavailable, necessitating
pheasant movenent to habitats that continue to provide protection from the weather. In North

Dakota, pheasants remained in or near nesting areas in grassland habitats during mild winters,
moving to emergent wetland cover (cattail marshes) in years when preferred grasds were

covered in snow. Pheasants only utilized available woody shelterbelts under very extreme

conditions when large emergent wetlands were buried in snow (Homan et al. 2000). In this study,
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available. The selection of winter habitat therefore appears to be sequential and dependent upon
snow depth, with pheasants moving from preferred upland grass/foredominated cover to dense
cattail-dominated wetlands towoody habitats as snow depth increases, dependent upon the

relative availability of each cover type Lyon 1954, Homan et al. 2000).

Grondahl (1953) recorded specific thresholds at which pheasants actively sought out winter cover;
at temperatures belav -6.7U C, wind speeds >16 km/hr, and snow depths >15.2 cm, the use of
shelterbelts increased. These thresholds may vary depending upon region and availability of
various cover types on the landscape. Such movements may lead to higher concentrations of
pheasants in available patches of winter cover. Gates and Hale (1974) reported increased pheasant
movement to both cattail and shrub carr habitats as snow depths increased on their Wisconsin

study area throughout winter.

Though not preferred by pheasantsluring most of the year, quality winter cover of appropriate

structure can lead to increased survival during extreme winter weather events. Gabbert et al.

(1999) monitored pheasants during the seconénost severe winter on record in South Dakota

(1996-97) and found surviving pheasants utilized food plot and shelterbelt habitats containing

conifers and dense underbrush almost exclusively during late winter. Within the context of this
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extreme winter weather. In addition, Kimball (1948) used existing weather data to predict that, on

average, pheasants face severe winter mortality in South Dakota one year out of six. Conversely, no

relation was found between pheasansurvival during a winter weather-induced pheasant decline in

east central lllinois (Warner and David 1982) and the abundance, growth form, or landscape

configuration of linear woody vegetation established as windbreaks. The latter authors state,

however, OEAO OOOOOEOAT 1T £ PEAAOAT 0O0- rowglahtln&sﬁoménlfeﬁsAAl AT E
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suggesting that the narrow linear belts of timber present on their study areaid not provide

sufficient cover to reduce winter mortality. As a generalization, it is appropriate to suggest that

winter cover can be an important component of quality pheasant habitat in regions prone to

periodic severe winter weather, leading to increaed survival and buffering the population against

sharp declines during severe winter weather.

The benefits of improved winter pheasant survival concurrent with cover development may also
translate into expanded hunting opportunities. Lyon (1961) cokcted information from hunters in
Colorado on areas with varying amounts of woody cover (planted shelterbelts) and found more
birds were killed with less effort where woody plantings were present. Additionally, planting
shelterbelts in this area proved tobe a more costeffective means of increasing hunter opportunity
than releasing penreared birds. Design and Structure of Winter Cover Winter habitats selected by
pheasants exhibit significant variation in type and species composition, but the underlyingdture

of quality winter habitat as described in the literature is its ability to provide protective and
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winter cover than is species composition. Although a viety of cover types may provide benefit to
pheasants during winter, managers can minimize the impact of winter weather on pheasant
population dynamics through the thoughtful development of local types most likely to reduce
weather-related mortality during severe winter weather.

In general, the type of winter cover developed will be constrained by site conditions, with wetland
restoration or enhancement possible in areas with hydric soils, and woody cover development the
most effective option in uplandareas. Shallow wetland basins can most effectively provide winter
cover for pheasants if dense stands of emergent vegetation (cattails, shrubs) are allowed to develop
(Homan et al. 2000). However, wetland management efforts often include cattail contiial order to
prevent monocultures of emergent vegetation from developing and to produce an intermixture of
open water and emergent vegetation that maximizes diversity (). Managers must therefore weigh
the relative costs and benefits of managing wetlandsrictly as pheasant winter cover as opposed
to other possible wildlife- or ecosystemrelated goals. Trees that provide raptor perches in and
immediately around these wetlands should be removed to minimize winter predation losses. This
is especially impottant given that pheasants may be concentrated in these areas during severe
winters. For example, Gabbert et al. (1999) noted that increased pheasant mortality during an
especially harsh winter in South Dakota was primarily due to predation; mortality duéirectly to
weather did not differ between this and a milder winter..

Patches of woody cover consisting of large deciduous or coniferous trees generally have little value
as winter cover unless they possess a welleveloped understory. Shrubby areas along the edge of
woodlands or wetlands can provide an important winter refige for pheasants, particularly if in

close proximity to an adequate food source. Livestock grazing, if intense enough to thin the
understory, can reduce the quality of winter cover and should be limited where pheasant
production is a goal (). Pheasantsoncentrating in woody cover during winter may also be more
susceptible to increased predation rates if predator perches or wooded corridors are present.
Dense woody cover that provides concealment and protection near the ground (¥3200cm in

height) is preferable to taller and/or more open types of woody cover.

Developing woody cover as a means of improving pheasant survival requires attention to the
resulting physical structure of the patch and consideration of how it will function as protectiverad
thermal cover. Biologists and managers should also take into consideration that the development
of adequate woody cover may take-25 years following establishment, depending upon the species
selected, and will need to determine which native species abest suited to the climate,

topography, and soil types in their area. Overall high levels of visual obstruction are desired for
woody winter cover, both thermal cover and protection from predation (Taylor et al. 2018).

Optimal woody cover or shelterkelt development in a traditional sense consists of a mixture of
conifers and shrubs, often oriented perpendicular to the direction of prevailing winds. At least 2
rows of shrubs should be planted on the windward side to catch the blowing and drifting snqw

with multiple rows of conifers on the leeward side. Optionally, a mixture of shrub species in a wide
(1,030 ft) band may be planted on the leeward side of the conifers. The shelterbelt should be wide
enough to capture snow yet continue to provide residal cover for pheasants (whereas narrow
strips consisting of only one or two rows of conifers can more readily become buried by wind
driven snow). Shrub species that spread by rhizomes will produce high stem densities,
contributing to the value of the path as protective cover, and those that either retain fruit (berries
or nuts) through winter or produce catkins in late winter will provide pheasants with a winter food
source. Conifer species that retain needles and lower branches (e.g., white spruce) pribvide
greater protection from weather and predators. Consideration of shelterbelt design prior to
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planting can help ensure benefits to wintering pheasants are maximized, especially in particularly
harsh winters.

Winter Cover Recommendations and Qqortunities: As important as the presence and composition
of winter cover to pheasants during severe winters, is its spatial arrangement relative to other
important habitat types on the landscape. High interspersion of grassland nesting cover, winter
cover, and food resources increases the likelihood that each may be found within a given pheasant
home range and decreases the distance pheasants need to move in search of resources. Winter
movements are energetically costly and may increase mortality risk.réxpected sources of
mortality, such as road kills are increased when pheasants must travel further distances between
habitats (Madden and Perkins 2017). In Wisconsin, pheasants which survived until spring moved
less and had smaller home ranges than thosehich were depredated (Gatti et al. 1989).

The closer winter cover can be placed relative to grassland nesting areas and winter food sources,
the better. Numerous telemetry studies reveal that most pheasants move less than a mile between
summer nesting habitats and winter cover, with very few movig greater than two miles. This
information allows winter cover to be distributed so as to ensure it is available to all birds present
on the landscape. Wintering areas should be developed within one, or at the most two, miles of
occupied nesting habitat and no more than three miles from each other. Recommended upland
winter cover in Minnesota consists of three acres of woody cover (conifers and shrubs) planted in
association with 10 acres of dense herbaceous cover and a taore food plot. Establishmat of

cover near a food source also will minimize both energetic costs and predation risk associated with
movement and foraging.

The development of woody cover in landscapes with large blocks of contiguous grassland will

result in fragmentation and increase the amount of edge habitat present. This may negatively
impact areasensitive species (e.g., bobolink, grasshopper sparrow) and lead to increased use of the
area by woodlandadapted predators (e.g., raccoon, opossum). Such effects should be careid

prior to the development of woody cover in grassland landscapes. Increasing edge density has also
been associated with increased pheasant mortality in certain landscapes (Schmitz and Clark 1999).
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Appendix D. Selectedinputs and Outputsfrom the Habitat Goal
Model

TableD1. Metrics from pheasant nesting studies used in the National Plan model.

P(Nests) in Non

Source State Nests Plan Habitats
Annis 2019 & Godar 2020 KS 77 0.165
Clark & Bogenshutz 1999 1A 231 0.234
Geaumontet al. 2017 ND 156 0.013
Matthews 2009 NE 73 0.014
Pauly et al. 2018 SD 116 0.136

Proportion of Nests (P(Use))

Source Pasture Small Grains Alfalfa Grass Hay CRP
Annis 2019 & Godar 2020  0.070 0.239 0.014 0.676
Clark & Bogenshutz 1999  0.051 0.017 0.051 0.881
Geaumont et al. 2017 0.656 0.000 0.078 0.266
Matthews 2009 0.063 0.006 0.931
Pauly et al. 2018 0.044 0.412 0.013 0.013 0.518

Proportion of Available Habitat

Source Pasture Small Grains Alfalfa Grass Hay CRP
Annis 2019 & Godar 2020 0.178 0.523 0.012 0.286
Clark & Bogenshutz 1999  0.054 0.066 0.072 0.808
Geaumont et al. 2017 0.573 0.142 0.142 0.142
Matthews 2009 0.317 0.031 0.651
Pauly et al. 2018 0.364 0.281 0.019 0.019 0.317

Apparent Nest Survival

Source Pasture Small Grains Alfalfa Grass Hay CRP  "Other"
Annis 2019 & Godar 2020  0.260 0.260 0.260 0.260 0.260
Clark & Bogenshutz 1999  0.222 0.333 0.222 0.609 0.463
Geaumont et al. 2017 0.400 0.400 0.400 0.400
Matthews 2009 0.314 0.314 0.508
Pauly et al. 2018 0.490 0.390 0.148 0.490 0.620 0.490
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Table D2. Weights applied to study values by state. Studies includednnis (2019) and Godar

(2020;AT 11 AAOCEOGAT U O0+3d6Qqh #0)ADEQAAAGI 'T GAAOALEIDD U} ¢ ppoww
- AOOEAXx O | candrPauly et@l. (2048BD)). Weights were applied tostudy metrics (Table

D1) when calculating weighted averages uskasmodel inputs. See notes below table foadditional

state adjustmentsto model inputs.

Selection and P(Nests) in No#iPlan Habitats Apparent Nest Survival
State KS IA ND NE SD KS IA ND NE SD
California 1.00 1.00 1.00 1.00 1.00 025 1.00 1.00 1.00 1.00
Colorado 1.00 1.00 1.00 1.00 1.00 025 1.00 1.00 1.00 1.00
Idaho 1.00 1.00 1.00 1.00 1.00 025 100 050 1.00 1.00
lllinois 1.00 1.00 1.00 1.00 1.00 025 100 100 100 1.00
Indiana 0.30 0.80 0.20 0.60 0.20 025 060 020 060 0.40
lowa 1.00 1.00 0.10 1.00 1.00 025 100 100 100 1.00
Kansas 1.00 1.00 1.00 1.00 1.00 100 100 100 100 1.00
Michigan 1.00 1.00 1.00 1.00 1.00 025 1.00 1.00 1.00 1.00
Minnesota 1.00 1.00 1.00 1.00 1.00 0.25 1.00 1.00 1.00 1.00
Missouri 1.00 1.00 1.00 1.00 1.00 025 1.00 1.00 1.00 1.00
Montana 1.00 1.00 1.00 1.00 1.00 025 100 100 100 1.00
Nebraska 1.00 1.00 1.00 1.00 1.00 025 100 100 100 1.00
New Mexico 1.00 0.50 0.05 0.50 1.00 0.80 100 050 080 0.10
New York 1.00 1.00 1.00 1.00 1.00 025 100 100 1.00 1.00
North Dakota  1.00 1.00 1.00 1.00 1.00 025 1.00 1.00 1.00 1.00
Ohio 0.10 1.00 0.10 0.10 0.10 0.10 1.00 0.10 0.10 O0.10
Oklahoma 0.25 1.00 0.50 1.00 0.50 025 1.00 050 1.00 0.50
Oregon 1.00 1.00 1.00 1.00 1.00 025 1.00 025 1.00 1.00
Pennsylvania 1.00 1.00 1.00 1.00 1.00 0.25 1.00 1.00 1.00 1.00
South Dakota  0.00 0.00 0.00 0.00 1.00 0.00 000 000 0.00 1.00
Texas 1.00 050 0.05 050 1.00 090 080 050 080 0.0
Utah 1.00 1.00 1.00 1.00 1.00 025 100 1.00 1.00 1.00
Washington 1.00 1.00 1.00 1.00 1.00 025 1.00 1.00 1.00 1.00
Wisconsin 1.00 1.00 1.00 1.00 1.00 025 1.00 1.00 1.00 1.00

Notes: States used weightedtudy averages to define habitaspecific selection and nest success values with
the following exceptions

Coloradoused nest success values of 0.1, 0.5, @1, and 0.4 for pasture, small grains, alfalfa, grass hay, and
CRP, respectively.

Idaho used a nest success value of 0.0 for alfalfa.

New Mexicoused habitat selection and success valuéar playas (a state-defined habitat) of 1.58 and 0.46
respectively. These are equal to weighted average values f&rE A OGRR.OA 6 O

Oregonused a nest success value of 0.0 for alfalfa.

South Dakotaused habitat selection and success values for public lan¢s state defined habitat)of 1.63 and
0.62, respectively. These are equal to weighted average values @E A OQRR.Thk et success
value for alfalfa was also set to 0.075.

Texas used haltat selection and success values for playas (a statiefined habitat) of 1.58 and 0.5,
OAOPAAOEOAI US 4EAOA AOA ANOAI O xAECEOAA AOAOACA

Utah used habitat selection and success values for wetlan@s state-defined habitat) of 1.50 and 035,
respectively.

Washingtonused a nest success value of 0.0 for alfalfa.
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Table D3. Linear relationships betweenrolling 5-year averagepheasant abundance angwo rolling
5-year averagemeasures of nesting habitameasures(CRP Acre Equivalents, or CAEand CRP
acres alone)during 1990-2019. Separate relationsvere evaluated for the U.S. using a weighted
average ofabundance indices used in the state analyses, and tNerth American Breading Bird
Survey index for the U.§Sauer et al. 2020).

Populations and CAEs Populations and CRP

State r Re P r Re P

California 0.751  0.565 0.000 0.606 0.367  0.000
Colorado 0.014 0.000 1.000 -0.293 0.086 0.026
Idaho -0.024 0.001 1.000 0.402 0.162  0.000
lllinois -0.786 0.617 0.000 -0.880 0.775  0.000
Indiana 0.940 0.884 0.000 0.952 0.906  0.000
lowa 0.816 0.666 0.000 0.754 0.568 0.000
Kansas 0.679 0.461 0.000 0.620 0.385 0.000
Michigan 0.936 0.877 0.000 0.868 0.753  0.000
Minnesota 0.234  0.055 0.210 0.269 0.072 0.066
Missouri 0.923 0.852 0.000 0.899 0.808 0.000
Montana 0.502 0.252 0.000 0.506 0.256  0.000
Nebraska 0.734 0.539 0.000 0.631 0.399 0.000
New Mexico 0.123 0.015 0.992 -0.124 0.015 0.990
New York 0.824 0.678 0.000 0.826 0.682 0.000
North Dakota -0.015 0.000 1.000 0.143 0.020 0.953
Ohio 0.838 0.702 0.000 0.320 0.102 0.009
Oklahoma 0.448 0.200 0.000 0.538 0.289  0.000
Oregon 0.298 0.089 0.021 -0.533 0.284 0.000
Pennsylvania -0.276 0.076 0.051 -0.467 0.218 0.000
South Dakota 0.038 0.001 1.000 0.060 0.004 1.000
Texas 0.841 0.708 0.000 0.788 0.621  0.000
Utah 0.806 0.650 0.000 0.885 0.784  0.000
Washington -0510 0.260 0.000 -0.750 0.563 0.000
Wisconsin 0.251 0.063 0.125 0.393 0.154 0.000
U.S. (Plan index) 0.931 0.866 0.000 0.913 0.833 0.000
U.S. (BBS) 0.764 0.584 0.000 0.817 0.667 0.000
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TableD4. Linear relationships between detrendedrolling 5-year average pheasant abundance and
two detrended, rolling 5-year averagemeasures of nesting habitat (CRP Acre Equivalents, or CAEs,
and CRP acres alone) during 1992019. Separate relations were evaluated for the U.S. using a
weighted averageof abundance indices used in the state analyses, and the North American
Breeding Bird Survey index for the U.S. (Sauer et al. 2020).

Populations and CAEs Populations and CRP

State r Re P r Re P

California -0.621 0.385  0.000 -0.628 0.394  0.000
Colorado 0.315 0.099 0.011 0.106 0.011  0.999
Idaho -0.402 0.161  0.000 0.641 0.410 0.000
lllinois 0.054 0.003 1.000 -0.093 0.009 1.000
Indiana 0.703 0.494  0.000 0.771 0.594  0.000
lowa 0.243 0.059 0.161 0.284 0.080 0.038
Kansas 0.319 0.102 0.009 0.385 0.149  0.000
Michigan 0.385 0.148 0.000 -0.006 0.000 1.000
Minnesota 0.331 0.110  0.005 0.284 0.080 0.038
Missouri 0.803 0.646  0.000 0.798 0.637  0.000
Montana 0.159 0.025 0.871 0.231 0.054 0.230
Nebraska -0.215 0.046  0.359 -0.237 0.056 0.195
New Mexico -0.717 0.514  0.000 -0.769 0.591 0.000
New York -0.169 0.029 0.801 -0.592 0.350 0.000
North Dakota 0.853 0.728 0.000 0.838 0.703  0.000
Ohio -0.175 0.031 0.750 -0.049 0.002 1.000
Oklahoma 0.521 0.272  0.000 0.558 0.312 0.000
Oregon -0.538 0.289 0.000 -0.648 0.420 0.000
Pennsylvania -0.210 0.044  0.407 -0.452 0.204  0.000
South Dakota 0.462 0.214  0.000 0.689 0.475 0.000
Texas 0.888 0.788  0.000 0.750 0.562 0.000
Utah -0.235 0.055 0.204 -0.155 0.024 0.899
Washington -0.125 0.016  0.989 -0.138 0.019 0.967
Wisconsin 0.738 0.545 0.000 0.968 0.938 0.000
U.S. (Plan index) 0.831 0.690 0.000 0.840 0.706 0.000
U.S. (BBS) 0.890 0.793  0.000 0.809 0.655 0.000
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Appendix E. AFWA Small Game Hunter R3 Resolution and
Recommendations

Small Game Hunter R3:
Key Issues and Recommended Actions

A Report to the AFWA Directors

Jointly Submitted by the

AFWA Bird Conservation Committee &
Hunting/Shooting Sports Participation Committee
March 12, 2021

Background g )

l OO2NRAY3 G2 GKS | o{® CA&K | ' Lid DAOSQa
Fishing, Hunting and Wildlile 3 3 2 OA I i SR wSONB | QL
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that far exceeds those for other hunting categories (Figurel),
suggesting that overall hunter losses are largely driven by small game hunters. Rates of hunter loss are
steep for all types of small game (defined by the National Survenchgling rabbits, squirrels, and all

resident game bird species except wild turkey) and suggest if current trends continue, small game

Kdzy Gt SNB Attt 06S802YS GSEGAY O ¢ -scalgcodpSative adiidhisy wn &St
needed to understad these phenomena and, if feasible, design effective and efficient mitigation

measures.

Figure 1. Average annual change in hunter participation by type of game pursued, as measured by the
National Survey of Fishing, Hunting, and Wildlifssociated Reeation, 19922016. Categorical
losses to not sum to all hunting losses due to hunters pursuing more than one type of game.
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Committee jointly advanced a resolutiém call attention to this issue. AFWA Resolution 20%9.0

(Appendix 1) was subsequently proposed and endorsed by the AFWA Directors. It called for the two
committees to cooperatively identify and prioritize 1) a set of key questions and issues, asdt)f
recommended actions related to addressing the ldeign decline in small game hunter participation

and its implications. Drafts lists were developed by representatives of both committees for review, and
final content was approved in Spring 2021. We recommend the issues and recommended actions below
0S O2yaARSNBR | Y2y 3 -sta@efundng andbinmitek wokk&ems. ¥ 2 NJ Y dzf G A

Figure 2. Rates of small game hunter decline by species group.easuned by the National Survey of
Fishing, Hunting, and Wildlifé\ssociated Recreation, 1994016.
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Key Questions and Issues

1. Given current hunter demographics and participation trends, how many U.S. small game
hunters are there likely to be in 120, and 30 years?

2. Besides agency revenue, which is in theory replaceable, what else is lost as small game hunters
decline?ls there anything indispensable that cannot be supported through other types of
hunting?

3. If participation declines continue, at ahpoint are current huntesupported NGO
contributions to state conservation programs likely to be compromised?

4. How influential are game abundance and land access to small game hunter retention,
recruitment, and reactivation, relative to other factorscato each other?

5. From an industry perspective, why is there a perceived shortage of marketing toward small
game hunters?s the customer base lacking, or does the sport (compared with big game and
waterfowl hunting, for example) not lend itself as welldeveloping and marketing new
products?
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6. What legislative or policy changes could help states mitigate or adapt to declining small game
hunter participation?

7. What interventions have states taken to maintain small game hunter participation, which
intervertions have been adequately evaluated, and which have proven to be most cost
effective?

Recommended Actions

1. Strongly encourage continuation of the U.S. Fisk » »
YR 2AfREAFS { SNIBBA OSQ: 2F¥ CAak
Hunting andwildlife-Associated Recreation such‘
that measures of national small game hunter
participation and demographics are maintained
for direct comparison to those from previous
surveys.

2. Sponsor a forum of representatives from the
hunting industry, smathame huntingrelated
NGOs, and AFWA committees to discuss the
relevance of small game hunter declines,
marketing challenges, and potential cooperative
actions that could be taken to increase
participation.

3. Sponsor cooperation among agencies and
relevantAFWA committees to 1) compile and
synthesize relevant literature and unpublished
state-level analyses about factors affecting small
game hunter participation, including R3 program evaluations; 2) gather, organize, and maintain
available statecollected déa on small game hunter participation, demographics, success,
access, R3 interventions, and small game species abundance; and 3) perforstateilti
analyses to reveal relative effects of these factors on small game hunter retention, recruitment,
and reacivation.

4. Solicit feedback from state directors about what types of hunters (categorized by the species
0KS® LJzNEdzZS0O FNB GKSANI F3SyoOeQa KAIKSAG LINR2NR
responses readily available to relevant AFWA commdtevorking groups, members, and staff
so that future activities can be prioritized accordingly.

5. Sponsor a forum or other collaboration of relevant AFWA committees and working groups to
discuss potential policy interventions addressing the problem of ramiimg game management
programs as hunter participation declines, including 1) analysis of existing statutes and
administrative rules deemed relevant to small game hunter R3 [see AFWA Legal Strategies
Advisory Council 2022023 Work Plan Project P2.2.ahd 2) potential statute changes allowing
the voluntary creation of stateontrolled, interestbearing game management trust funds
(analogous to federal WSFR trust funds), with-feateral contributions to such funds being
eligible for PR reimbursement.
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AFWAAppendix 1.

ASSOCIATION of
FISH & WILDLIFE
AGENCIES

RESOLUTION 2609-10

ADDRESSING THE LONERM DECLINE IN SMALL GAME HUNTER PARTICIPATION IN THE
UNITED STATES AND MITIGATING ITS EFFECTS ON HABITAT CONSERVATION DELIVERY

WHEREASccording to the 2016 National Surveyrighing, Hunting, and WildlH&ssociated
Recreation, small game (i.e., rabbits, squirrels, and resident game birds excluding wild turkey)
hunter participation has declined 54% since 1991, far outpacing declines observed in migratory
bird (22%), biggamém "> 0 = | Y R & Z%)Kiied participaton; fagd 0

WHEREASevenue from small game license sales is an important but declining funding source
for many state wildlife agencies; and

WHEREASmMall game species and their pursuit create a uniquestogfor upland habitat
conservation initiatives on public and private lands in many states, which in turn benefit other
species of conservation concern; and

WHEREASwongovernmental organizations whose membership is composed primarily of small
game huners are key conservation partners in many states and nationally, and declines in
participationdriven membership threaten the continuance of the conservation benefits these
partnerships deliver; and

WHEREASeveral states have expressed a lack of confiden their current methods of
monitoring small game hunter participation and harvest, and the National Survey of Fishing,
Hunting, and WildlifeRelated Recreation will no longer estimate hunter participation and
associated metrics at the state level usgeindividual states choose to pay for additional
sampling, making it difficult to detect and understand differences in trends among states or
regions; and

WHEREASurrent national R3 plans and initiatives include goals to bolster hynsiticipation

generically, but do not specifically acknowledge the loss of small game hunters as a primary

driver of overall hunter participation declines nor the irreplaceable role of small game hunters

Ay &adzZLLI2 NI AY 3 | yR 2 dzatat mahdgkmyest iniliakives; and | ( Sa Q  dzLJ |

WHEREASchieving the goals of the 2016 National Hunting and Shooting Sports National Plan
is unlikely unless a more specific response to declining small game hunter participation is
formulated;
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NOW, THEREFORE, BE IT R&ESDthat AFWA finds the decline in small game hunter
participation is a serious national conservation concern that will require a coordinated effort
among states to understand and address; and

BE IT FURTHER RESOLWADAFWA directs its Bird Conselieat Committee and
Hunting/Shooting Sports Participation Committee to cooperatively assess this challenge of
declining small game hunting participation, and present a prioritized list of key questions or
issues and recommended steps for subsequent actiortkis body in a timely manner.

Submitted by the Bird Conservation Committee and the Hunting and Shooting Sports
Participation Committee.
Adopted by the Association on September 25, 2019 in St. Paul, MN
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