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Adams, R. M., O. Bergland, W. N. Musser, S. L. Johnson, and L. M. Musser. 1989. User fees and equity
issues in public hunting expenditures: the case of ringcked pheasant in Oregon. Land
Economics 65:37885.

Abstract: This paper examined the potential for user fees to maintain a public pheasant stocking
program in western Oregon. Results from the cle&®dh contingent valuation suggest that the

program is an efficient expenditure ofiplic funds, with sample total equivalent surplus ($49,000) being
above the public costs of the program ($30,008pwever, an analysis of alternative fees demonstrates
that a revenuemaximizing fee of $14.00 per hunter per season would not generateisuiti

expenditures to support the program because of substantial decline in participation among lower
income groups. Further, a simple discriminatory pricing program by income group would not achieve
seltsufficiency, due to the inability to accuratelytiesate Lindahl prices for each participant.
Consideration of other discriminatory pricing schemes is thus a worthwhile extension of this research.
In addition to their failure to cover the costs of the program, the flat fee systems examined here have
seere equity consequences. Specifically, participation of low income groups is reduced substantially.
At the revenuemaximizing flat fee levels, over thrdeurths of the lowest income group is eliminated
from participation. A related, longgerm policyissue for wildlife managers may involve general hunter
participation, as under all schemes the number of pheasant hunters is reduced.

Allen, D. L. 1947. Hunting as a limitation to Michigan pheasant populations. Journal of Wildlife
Management 11:23243.

Abstract: Hunting records have been analyzed for two areas of Michigan farmland totalling nearly

10,000 acres. Seven years of hunting at the Rose Lake Wildlife Experiment Station in Clinton County and
nine years at the Prairie Farm in Saginaw Courticate that, within wide limits, there is little danger of
overshooting the rinqnecked pheasant. Both areas have good escape cover. The hunting season is 22
days, extending from October 15 to November 5. The daily bag limit is two cocks. Hunting pressures

the study areas have varied from 99 to 256 dwurs per hundred acres. A Survey in 1940 showed that
most private farms are hunted from 40 to 60 ghaurs per hundred acres. On the study areas the

pheasant crop has depended upon the breeding seasodumtion as governed by spring weather more

than any other factor. Shooting has not depleted the male birds nor has it had any discernible adverse
effect. At Rose Lake in an average year at least 25 per cent of the cocks can be expected to escape even
the heaviest hunting. Hunting trends have been consistent for most years. Approximately 50 per cent of
the hunting is done the first week, 30 per cent the second, and 20 per cent the last eight days. About 70
per cent of the pheasant kill can be expected thstfiveek, 20 per cent the second and 10 per cent the

last eight days. Thus shortening the season by as much as a third would be expected to preserve only
about 10 per cent of the present season kill. At Rose Lake the first 100 to 12®gus(per hundred

acres) harvests the bulk of the pheasant crop, and hunting beyond that point is largely unrewarded.
Large bird populations at tract heavy hunting pressure and in sure the harvesting of more cocks when
the population is high. Low pheasant numbers meanalisgged hunters and lower gun pressure. In

this state there is no need for refuges to preserve cocks from shooting or for the restocking of cocks as
breeders.
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Allen, D.L. 1950. Problems and needs in pheasant research. Journal of Wildlife Managemebh®3:
114.

Abstract: This review of the pheasant program probably can serve as a critique of wildlife investigations
in general. In no other field of science have we taken research so lightly. Basically, this probably is an
important reason foevidences of amateurism, inattention to fundamentals, and the want of a sound
management philosophy. Immaturity can, perhaps, only be cured with time; but the process surely will
be speeded by facing the issues and going to worlkhemt

Allen, D. L. €d.). 1956. Pheasants in North Americ&tackpole Company, Harrisburg, PA, and Wildlife
Management Institute, Washington, DC.
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Anderson, A., K. Gebhardt, W. T. Cross, and S. A. Shwiff. 2013. Spillover behefildlife
management to support pheasant populations. Wildlife Society Bulletin 37:288.

Abstract Ringnecked pheasanfhasianus colchicpand other upland game populations in Wyoming,
USA, have been declining due to changes in agriculturatipes, urban development, and predation.
RaccoonsRrocyon lotoy have been implicated as one of the main predators of pheasant nests.
Management of raccoons to support pheasant populations has the direct benefit of increasing pheasant
populations and additional spillover benefits to corn producers in the region n@ay.déd/e conducted a

field study in southeastern Wyoming from July to October 2009 to estimate the increase in corn yield
associated with raccoon trapping. Although the primary purpose of the raccoon trapping was the
support of upland game bird populatiorthe added benefit of increased revenue for corn producers is

an important consideration. We tracked corn damage in 10 study plots over 6 weeks and estimated that
trapping raccoons yields a revenue increase of US$10.75/ha. This type of spillover bemedfiy is
considered when raccoon management decisions are made but is significant and should be included in
any explicit or implicit benefgcost analysis of the management action.
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Anderson, W. L. 1964. Survival and reproduction of pheasants releaseduthern lllinois. Journal
of Wildlife Management 28:254264.

Abstract: Nine hundred gaméarm pheasantsRhasianus colchicyygrom California stock, and 814 wild
trapped pheasants, from easentral lllinois, were released during the winters of 1@Pand 196651,

on an area near Neoga, located about 20 miles south of the range occupied-hagetining

populations in lllinois. This experiment, termed thene pookoncept, represented initial efforts to test

the ability of crosses among differespecies, subspecies, and strains of pheasants of the genus
Phasianugo produce selmaintaining populations south of the contiguous range now occupied by
pheasants in Illinoiswild lllinoispheasants survived in significantly greater numbers tGaifornia

birds. Survival of the sex and age groups of each strain was similar. Reproductive success of the wild
lllinois birds and their progeny, in 1960 and 1961, was similar to that of pheasantsnmegaifining
populations; California birds, for thmost part, failed to reproduce. The rate of death among adult hens
during late summer was probably higher at Neoga than within the established pheasant range. Survival
of pheasant hens from October to the following May averaged 28 percent for the &, €061 and
196162, and was apparently insufficient to allow establishment and continuation of the population.
Factors preventing the southward extension of geHintaining pheasant populations in lllinois are
concerned more with survival than reproction.

Anderson, W. L. 1969. Condition parameters and organ measurements of pheasants from good, fair,
and poor range in lllinois. Journal of Wildlife Management 33:998%.

Abstract: Weights of selected muscular tissues, fat deposits,iat@tnal organs were determined for

75 hen pheasant®hasianus colchicy$8 juveniles and 17 adults, captured on areas located near

Sibley (good range), Humboldt (fair range), and Neoga (poor range), lllinois, during October, 1966,
January, 967, and Fbruary 1968. Hens from Neoga had larger sternal muscles, entire legs, ovaries,
oviducts, and parathyroid glands, and smaller pancreases and adrenal glands (juveniles only) than hens
from Sibley. Hens from Humboldt exhibited fewer differences, having, ®@atBrage, larger sternal

muscles and smaller adrenal glands (juveniles only) than Sibley birds. Mean weights of the entire body
fat strip, visceral fat, gizzards, hearts, kidneys, livers, lungs, spleens, and thyroid glands, and mean
lengths of intestinesgeca, and colons did not exhibit discernible atearea differences. Juvenile hens
from Sibley and from Humboldt survived similar lengths of time when subjected to complete starvation
during November, 1966, and January, 1967. It was concluded, irtlparguring fall and winter months

in lllinois (1) pheasants in poor and in fair range probably do not suffer from gross imbalances of basic
organic nutrients, (2) juvenile pheasants in poor and in fair range apparently are stressed less than
juveniles ingood range, and (3) pheasants in poor range possibly absorb less calcium than pheasants in
fair and in good range.

Anderson, W. L., and P. L. Stewart. 1969. Relationships between inorganic ions and the distribution
of pheasants in lllinois. Journal &¥ildlife Management 33:25470.

Abstract:The relationships between inorganic ions and the distribution ofniegked pheasants

(Phasianus colchicum lllinois were investigated by comparing concentrations of 24 elements in sail,
grit, corn, and tisseis of pheasants collected from good (Sibley), fair (Humboldt), and poor (Neoga)
pheasant range. Concentrations in soil and in grit indicated that Ca, Fe, and Ni, and perhaps Mg and K,
were potentially less abundant in diets of Neoga pheasants than in ifoSiley birds. Conversely, Pb,
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Mn, Sr, and Zn, and perhaps Cd, Cr, Cu, Mo, and V, were potentially more abundant in diets at Neoga
than at Sibley. Elemental concentrations in soil and in grit from Humboldt were, for the most part,
intermediate between oncentrations in these materials at Sibley and Neoga. Concentrations of major
elements (Ca, Mg, P, K, and Na) in internal organs were from 12 to 34 percent lower in Neoga pheasants,
and from 4 to 20 percent lower in Humboldt pheasants, than in birds fridae\s Four of these

elements, Mg excluded, were also slightly less abundant in bones of pheasants from Neoga than in

those of Sibley birds. Three trace elements (Ba, Mn, and Ti) were less than half as abundant, and five (Cr,
Pb, Ni, V, and Zr) at leastite as abundant, in blood, livers, or kidneys from Neoga pheasants as in

these tissues from Sibley birds. Concentrations of Co and of Mo in blood, livers, and kidneys of Neoga
and Sibley pheasants exhibited conflicting atearea differences. Of the elesnts studied, suspicion is
directed toward Ca, Mg, K, Cr, Co, and Mo as possibly influencing the distribution of pheasants in lllinois.

Anderson, W. L., and P. L. Stewart. 1973. Chemical elements and the distribution of pheasants in
lllinois. Journabf Wildlife Management 37:142.53.

Abstract:Concentrations of 28 to 62 chemical elements in calcitic grit, unsorted grit;imgpdecked
pheasantsPhasianus colchicufrom Sibley (good range) and from Neogadfprange) were

investigated to detemine whether inorganic ions rght be limiting thedistribution and abundance of
pheasants in lllinois. The birds used were juvenile hens collected during February 1968 raiady-eb
1970 and adult hens collected during Augud9. The elemental makeups of cétcigrit fromthe two
areas were almost identical. In unsorted grit, K and Na were potentially deficient, and Ba, Co, Fe, Mn,
Ga, Laand Ni were potentially in excess, on the Neoga area. Concentrations of elements in pheasant
tissues (femurssternal mustes, blood, and livers) indicated that the birds at Neoga were possibly
suffering from deficiencies of Cu and Mo and from excesses,&rB4, Ti, Zr, Na, K, Mg, and Cr.
Comparing Neoga with Sibley, Ba was the only element that wasvediahigh(or low) in both unsorted
grit and pheasants. Ba was also the only element that exhibited a-clgalifference between Neoga

and Sibley for all three groups of pheasants examined. If an excess of Ba (or other trace element) is
adversely affecting pheastmin poor range, the problem is possibly complicated by low levels of
environmental Ca. Such a relationship between a trace element and Ca wouldnewpha pheasants

occur primarilyc but not exclsivel ¢ on recently glaciated (Géch) soils.

Andrews, R. D., and A. O. Haugen, and L. Y. Quinn. 1963. Antibodies of pullorum and Newcastle
disease virus in pheasants. Journal of Wildlife Management 27:2290.

Abstract Whole-blood saturated serodiscs and fluid serum collected from 446 wildd@bdgamefarm

lowa pheasantsRhasianus colchicusrere tested for pullorum disease, Newcastle disease, Eastern and
Western equine encephalomyelitis, PPLO disease (pleuropneusilbaiarganisms), infectious

bronchitis, and quail bronchitis (CELO). Serammes from three pheasants on private game farms

were positive to tests for Newcastle disease, whereas samples from wild pheasants were all negative.
Four serum samples from pheasants on private game farms were suspect for pullorum, and 15
pullorum-positive wholeblood samples were secured from wild birds. A limited number of samples
were tested for other diseases; 2 of 61 were positive for Eastern equine encephalomyelitis and 7 of 65
to CELO. All 93 samples tested for Western equine encephalomyeléistjonf bronchitis, and PPLO

were negative.
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Annis, A. C. 2019. Rimgcked pheasant survival, nest habitat use, and predator occupancy in Kansas
spring cover crops. Thesis. Kansas State University, Manhattan, USA.

Abstract The ringnecked pheasanfhasianus colchicuss a popular and economically important

upland gamebird in Kansas. Population declines have stakeholders seeking methods to manage
populations on agricultural lands. Cover crops planted during the breeding period may provide
important resources pheasants require for survival and successful reproduction. | evaluated three cover
crop mixes; a custom mix, commercial mix, a wildlife mix, and a chemical fallow control in three counties
in western Kansas, during 2017 and 2018 to determing fh@tential as a management practice for
increasing pheasant habitat. | tested the relative effects of spring cover crops on female pheasant
survival, nest survival, nestte selection, and mesocarnivore occupancy. Females pheasants (73) were
captured va nightlighting during FebruayApril and fitted with 159 veryhigh-frequency radio collars

and monitored them by telemetry. | placed 58 camera traps on field edges and within cover crop
treatments from April to September. Vegetation data were colle@edests and random points to

assess nestite selection and weekly random vegetation points were sampled within treatments. | used
known fate and nest survival models in the package RMark interface in R to investigate adult and nest
survival (R Core Tea®018). Adult breeding season survival was 0.57 (SE < 0.0001, Cl =¢0.5739

0.5740). Percent spring cover crop positively influenced adult survival (AlCc wi = 0.450). Nest survival
was 0.361 (SE < 0.001, Cl = 0.3618614). Daily nest survival followadhattern of high survival that
gradually declined over the breeding season. Resource selection functions suggest fermadeka
pheasants selected vegetation betwees7 ©im at 50% VOR for nest sites (AICc wi = 0.97sq0hre

analyses suggest femalselected Conservation Reserve Program (CRP) patches for nest sites more than
SELISOGSR RdNAYy3I 620K &SIFNBA O6HAMT .H n I Hcdndpz t
57% of nests and 56% of successful nests relative to other cover typdseAlbf the monitored nests

in cover crops were depredated. Ringcked pheasant occupancy was greatest on edges of treatments
6- I nodpt {9 I' ndnym0Od YR AyTftdzSyOSR o6& LINE L2 NIA
Mesocarnivore occupancy wagegtest on treatment edges with a constant occupancy of 0.99 (SE =

0.47, AICc wi = 0.66). Spring cover crops provide cover and foraging resources when the majority of
agricultural practices are fallow. Spring cover crops do not provide sufficient vextigad for nesting

until after peak nesting occurs, especially during cooler than average winter and spring conditions such
as 2018. However, there are tangible benefits of spring cover crops to other biological periods, such as
adult female survival, andrbod resources if placement of cover crops is targeted near quality nest
habitat. My results indicate wheat is an ecological trap for nesting due to increased predation and
destruction during harvest. Providing quality nest structure will reduce femalgtingein wheat.

Incorporation of spring cover crops is a beneficial wildlife management tool that can increase ring
necked pheasant habitat on the landscape.

Applegate, R. D., B. F. Flock, P. S. Gipson, M. W. McCoy, and K. H. Kemp. 2002. Home ramgges of
necked pheasants in northwestern Kansas. Prairie Naturalist 3291

Abstract: We studied the home ranges of 29 female and 9 male-mgxtked pheasant$hasianus
colchicu¥in northwest Kansas during 1994 to 1995. Home ranges for hens vamedaifr average of

127 ha in highdensity (25%) Conservation Reserve Program (CRP) to 155 ha-derisity (8 to 11%)

CRP sites. Home ranges for cocks averaged 179 ha on thaemigjty CRP site and 105 ha on the-low
density CRP site. The amount of GR&¢éas where home ranges were located had no detectable effect
on size of home ranges. Our estimates of hen home ranges during nesting and brooding periods were
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larger than reported from other regions. This might reflect the need for hens to travekgrdiatances
in northwestern Kansas in order to obtain adequate food and cover for themselves and their broods.

Balfour, M. J. 2022. The ringecked pheasantfhasianus colchicyisndustry within the United
Kingdom and the threat posed bylycoplasma gallisepticuma review. Veterinary Science
9:391.

Abstract In ringnecked pheasant$hasianus colchicydMycoplasma gallisepticufMG) infection is
frequently associated with factious sinusitis. This condition causes swelling of the infraorbital sinuses,
upper respiratory distress, depression and variable levels of mortality, and is considered one of the most
important clinical and economic diseases of pheasants. This revi@xdps a brief overview of the

structure of the UK pheasant industry, with reference to the various stages within the supply chain,
common diseases and challenges facing the industry. The current understanding of MG transmission,
prevalence, clinical expssion, diagnosis and control strategies in pheasants is subsequently
summarised. In addition, this review aims to assess the current gaps in knowledge relating specifically to
MG in pheasants, with reference and extrapolation where appropriate to dategathfrom other

species.

Barrett, M. W., and E. D. Bailey. 1972. Influence of metabolizable energy on condition and
reproduction of pheasants. Journal of Wildlife Management 36:22.

Abstract: From December 4, 1967, to May 29, 1968¢-necked pheasant$hasianus colchicus

housed in outdoor pens near Guelph, Ontario, were monitored to determine the effects of varying
energy content in feed on live body weight, carcass composition, and reproduction. Three groups, of 26
birds each, were fed diets differing in metabolizable energy (ME). ME content of high, medium, and low
energy diets throughout most of the experiment was 2.93, 2.41, and Z&@kam, respectively.

Pheasants on the diets with low and medium ME ingested the mostifoad apparent attempt to
compensate for the reduced caloric content in their diets. Principal effects of reduced dietary ME level
were (1) reduction in body weights, (2) poorer physical condition, (3) delayed onset-tyéug and

(4) increased hatchality of eggs. Analysis of carcasses of 92 birds from our studies, from birds collected
in various parts of southwestern Ontario, and from birds on a starvation trial showed that females had
consider ably larger portions of their carcasses composed tfdat males and that the fat, protein, and
water content of pheasant carcasses decreased concomitantly as the physical condition of the birds
deteriorated.

Barton, L., B. Bingham, K. Sankaranarayanan, C. Monroe, A. Thomas, and B. M. Kemp. 2020. The
earliest farmers of northwest China exploited graiied pheasants not chickens. Scientific
Reports 10:2556.

Abstract Though chickens@llus gallus domesticuiare globally ubiquitous today, the timing, location,
and manner of their domestication is contentious. Until recently, archaeologists placed the origin of the
domestic chicken in northern China, perhaps as early as 8,000 years ago. Such evidence however
complicates our understanding of how the chicken was domesticated because its wild progehgor

red jungle fowl (Gallus gallug)ives in tropical ecosystems and does not exist in northern China today
or in the recent past. Increasingly, multiple knef evidence suggest that many of the archaeological
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bird remains underlying this northern origins hypothesis have been misidentified. Here we analyze the
mitochondrial DNA of some of the earliest purported chickens from the Dadiwan site in northern China

and conclude that they are pheasanBh@sianus colchicusCuriously, stable isotope values from the

same birds reveal that their diet was heavy in agricultural products (namely millet), meaning that they

lived adjacent to or among some of the earliemtriing communities in East Asia. We suggest that the

SELX 2AGFGA2Y 2F (KSaS olFlAGSR 0ANRA 6F& |y AYLERNII
and that management practices like these likely played a role in the domestication of agimeisling

the chickeng in similar contexts throughout the region.

Bartmann, R. M. 1969. Pheasant nestingsmil bank land in northern Utah. Journal of Wildlife
Management 33:102a.023.

Abstract: PheasantRPhasianus colchicugsesting use of soil badind was observed on a 377&@re

dryland study area in northern Utah during 1964 and 1965. A projected 85 percent of all successful nests
were produced on 43 percent of the area retired under the Conservation Reserve Program of the Soil
Bank. Absence afests both years on sample plots in grainfields suggests low nesting use of this type
which, together with summer fallow, comprised 41 percent of the area. Recommendations for future

land retirement programs in similar dryland situations include early kbpieg plant species and

provision for residual cover cargver for early nesting, lonterm contracts, and emphasis within

established pheasant range.

Baskett, T. S. 1941. Production of pheasants in naréimtral lowa in 1939. Journal of Wildlife
Management 5:168174.

Abstract: (1) A plot of 1,520 acres was chosen for intensive pheasant nest research on the Winnebago
Experimental Area in nortbentral lowa. Seventywo nests were found on the tract after repeated
systematic searches. (2) A tableogling acreages in various types of cover, densities of nests in them,
and percentages of success of the nests, is presented. 34.7 per cent of the nests were found in the
limited acreages in roaditches and fence rows, but here the percentage of succesdava The

density of nests in fields of small grain was low but the percentage of success was high. Density and
percentage of success were intermediate in hayfields. Canary grass appeared to offer more efficient
nesting cover than alfalfa. The fence rowad ditch, hay field and small grain types contained 84.8 per
cent of the nests found. (3) Tables are included showing fates of eggs and agents in the destruction of
nests. Twentyseven of the 72 nests were successful. Predation accounted for the 186spef cent of

the unsuccessful nests, but the damage was distributed among several predatory species. Man was the
most important single agent in causing losses of nests. (4) The mean clutch size for successful nests was
10.4, the mean hatch 8.7, and thegpable mean brood size for older broods about six. It was estimated
that 90 young 'were produced by 50 adult pheasants perisect

Basore, N. S, L. B. Best, and J. B. Wooley, Jr. 1987. Arthropod availability to pheasant broods in
tillage fields. Wildlife Society Bulletin 15:22233.

Abstract: Arthropods, a potential food source for rimgecked pheasant broods, were collected with
pitfall and sticky traps on 17 rillage and &illed fields in southwestern lowa. Nilage treatments
included corn planted in corn residue, corn planted in sod residue, and soybeans planted in corn
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residue. Tilled fields planted with corn were used as a control. Most of the arthropods collected were
insects, primarily Coleoptera (beetles), Digtéflies), and Homoptera (leafhoppers and aphids).
Arthropod abundance did not differ (P > 0.05) among treatments. Differences in the individual
arthropod taxa evidently were not attributable to the tillage practice but rather to the type of crop
grown andthe use of insecticides. Ndlage fields offered no advantage over tilled fields in the
availability of arthropods for young pheasant broods

Baxter, W. L., R. L. Linder, and R. B. Dahlgren. 1969. Dieldrin effects in two generations of penned
henpheasants. Journal of Wildlife Management 33:962.

Abstract: Effects of encapsulated dieldrin fed to penned hen pheasdtiagianus colchicusvere

studied through two generations. Firgeneration hens received 0, 2, 4 and 6 mg of dieldrin per week

for 13 weeks. Hens which were offspring of these 0, 4 and 6 mg treated groups received 0 or 6 mg per
week for 14 weeks. Effects of dieldrin were evaluated by measuring food consumption, weight, and egg
production of hens, fertility and hatchability of eq@sd survival, weight gain, and behavior of chicks.

No mortality occurred in firsgeneration hens but among secogéneration hens there was mortality

in all groups receiving dieldrin. None occurred in controls. Food consumption was lower in the 6 mg
group of firstgeneration hens and there was also lower egg production. The same effects were noted
in groups of secondeneration hens. Fertility and hatchability of eggs were significantly lower in groups
where hens received dieldrin via the egg. No effamild be determined on chick survival or weight

gain. A group of chicks hatched from eggs laid by hens receiving 8 mg dieldrin most commonly chose
the deep side of a visual cliff while chicks hatched from control hens chose the shalloRsid®{).

Ega laid by firstgeneration penned birds had dieldrin residues averaging 15.7 ppm for the 4 mg

group and 33.6 ppm for the 6 mg group. Up to 37 percent of the residue was eliminated from a hen's
body when eggs were laid. Residues in fat of six penned heieh wirrvived 2 and 4 mg levels ranged

from 18.5 to 45.3 ppm. Dieldrin levels in brain tissue of treated hens which died during experimentation
varied from 1.15 ppm to 26.7 ppm. Levels in wild birds were lower than levels found in penned birds.

Baxter, W. L..andC. W. Wlfe. 1973. Life history and ecology of the rimgecked pheasant in
Nebraska. NebmskaGame and Parks CamissionTechical Pubication, Lincoln 58pp.
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Bennett, R. S., Jr., and H. H. Prince. 1981. Influence of agricultural pesticides on food preference and
consumption by ringnecked pheasants. Journal of Wildlife Magement 45:7482.

Abstract:The fungicide Captan and 3 insecticides, Diazinon, Furadan, and Lorsban, were applied to
several foods in various concentrations to evaluate their influence on food preference and consumption
by captive ringneckedpheasants®hasianus colchicug-reechoice feeding trials were conducted using
combinations of untreated and treated food. Untreated food was preferred whenever available. Food
consumption was reduced significantly when only food treated with insectcides available. Food
preferences shifted when preferred foods were treated with pesticides. Most birds reverted to their
originally preferred food when treatment ceased. Pheasants detected the presence of pesticides, and
avoided treated foods if suitablkgternatives existed.

Berner, A. H. 1988. Federal pheasaqgisnpact of federal agricultural programs on pheasant habitat,
19341985. Pages 483in D. L. Hallett, W. R. Edwards, and G. V. Burger (eds.), Pheasants:
symptoms of wildlife problems on agricultural lands. Nor@entral Section of the Wildlife
Society, Bloomington, IN, 345 pp.

Abstract: Federal agricultural programs designed to assist farmers economically (e.g., cropland diversion
and crop deficiency payment programs), and to increase production and estahilisbreation

practices (e.g., costhare programs, small watershed [P.L:388] projects) have significantly impacted

the amount and quality of pheasant habitat over the last half century. The bulk of these programs have
caused destruction of existing héadiis (e.g., cosshared drainage) and creation of large amounts of

unsafe wildlife habitat (e.g., annual commodity programs). Wildlife species highly dependent on
grassland and wetland habitats, such as the pheasant, have been most negatively afféetasan®s

have responded positively to mulgear cropland diversion programs (e.g., Soil Bank), but negatively to
annual cropland seaside programs that allow poor cover management and require periodic

disturbance (e.g., 1986 and 1987 Feed Grain and \WPesgrams).

Best, L. B., H. Campa, llI, K. E. Kemp, R. J. Robel, M. R. Ryan, J. A. Savidge, H. P. Weeks, Jr., and S. R.
Winterstein. 1997. Bird abundance and nesting in CRP fields and cropland in the Midwest: a
regional approach. Wildlife Society Bulleti25:864;877.

Abstract: We compared the abundance and nesting success of avian species in Conservation Reserve
Program (CRP) fields during the summer with that in rowcrop fields over 5 years1(Q9S}jifor 6

midwestern states (Ind., la., Kans., Michg.Mand Nebr.). Field techniques were standardized in all

states. CRP fields consisted of either perenniabthiced grasses and legumes (C&1perennial native
grasses (CP2), and the plant species seeded in CRP fields differed within and amongshe stat
Disturbances to CRP fields included mowing (partial or complete), application of herbicides, and burning.
The height, vertical density, and canopy coverage of vegetation in CRP fields were measured in each
state; values for these measurements were pautarly low in Kansas. Mean annual total bird

abundance in CRP fields ranged from 4.9 to 29.3 birds/km of transect. The most abundant species on
CRP fields differed among states but includedw#tged blackbirdsXgelaius phoenicelisgrasshopper
sparrons Ammodramus savannarumand dickcissel§piza americanaAlthough the total number of

bird species was similar in CRP and rowcrop fields across the region, bird abundance Mias tirdes

greater in the former. Nests of 33 bird species were foundRP fields compared with only 10 species in
rowcrop fields, and the number of nests found was 13.5 times greater in CRP fields. Nest success in CRP
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fields was 40°/O overall; predation was the greatest cause of nest failurestbondarm setaside
programs that establish perennial grass cover, such as the CRP, seem to provide many benefits for
grassland birds, including several species for which conservation is a great concern.

Best, L. B., H. Campa lll, K. E. Kemp, R. J. Robel, M. R. Ryan, J. &, SawdyVeeks Jr., and S. R.
Winterstein. 1998. Avian abundance in CRP and crop fields during winter in the Midwest.
American Midland Naturalist 139:313824.

Abstract: We compared the abundance and species composition of birds in Conservation Reserve
Program (CRP) fields with the same aspects ina@p fields during the winter (January and February)
over several years (199995) for six midwestern states (Indiana, lowa, Kansas, Michigan, Missouri and
Nebraska). Field techniques were standardizeallistates. CRP fields consisted of either permanent
introduced grasses and legumes (CP1) or permanent native grasses (CP2), and the plant species seeded
in CRP fields differed within and among states. Vegetation characteristics of CRP fields varied
consicerably from state to state, but vertical density and total canopy cover (primarily grasses) were
particularly high in Nebraska. Mean annual total bird abundance ranged from 0.1 to 5.1 birds per km of
transect in CRP fields and from 0.1 to 24.2 in-omepfields. The total number of bird species recorded

in CRP fields in the six states ranged from 6 to 32; the range fecnawfields was 8 to 18. The most
abundant species in CRP fields differed among states but included theetkgd pheasant, American

tree sparrow, northern bobwhite, darkyed junco and American goldfinch. The most abundant species
in rowcrop fields included the horned lark, American tree sparrow, European starling, mourning dove,
lapland longspur, meadowlarks and Canada goose. Sothe afost abundant bird species wintering

on CRP fields have been undergoing karon population declines, thus this program has the potential

to mitigate population losses.

Bissonnette, T. H., and A. G. Csech. 1939. Pheasantivated bynight-lighting return to normal
nesting. Journal of Wildlife Management 3:28D.

Abstract: 1. Blackneck, ringneck, and Mongolian pheasants were subjected to increased-tgjtting

from January 6 to April 3, in small pens without cover, and theraselé into larger pens with abundant
cover but only normal periods of daylight, similar to those of controls of each variety. 2. Eggs per hen
per day laid before April 3 averaged 0.377 (3 hens), 0.322 (2 hens), and 0.573 (5 hens), respectively, for
the expeimentals for the first 15 days of laying and, for four control hens of each variety, 0.483, 0.566,
and 0.816, respectively. Aside from the two Aamegcks no change in the order of productivity was

induced. In view of the fact that one cock t®hens peipen has proved to be the optimum number for
both production and fertility among the pheasants at this sanctuary (unpublished data), the above figure
for ring-necks probably is relatively too small. 3. Lighted birds began to lay on February 24, 21, and 28,
respectively; controls on April 7, 6, and 2, respectively; the changes in order of commencing are
probably not significant. 4. Ten experimental hens produced 215 eggs before April 3, the fertility and
hatchability of which were high. 5. After return tomaal daylength, and larger pens and cover, on April

3, the two ringneck hens laid only two eggs loose in the pen and built no nest.-Béakls laid some

eggs loose in the pen but also built a nest and began incubation of 12 eggs in it. The Mongwlians di
likewise, but built two nests and set on clutches of 12 and 13 eggs. 6. Reset under hens, these clutches
gave 91 per cent fertility and 83 per cent hatch for blaekks, and 87 per cent fertility and 79 per cent
hatch for Mongolians. Controls also gavigh fertility and hatchability. 7. Under the conditions of this
experiment, blackecks and Mongolians can be used to secure numerous fertile eggs byigitimg
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for artificial incubation and can then be planted in the wild with strong likelihood eif fhroducing
useful numbers of clutches of fertile hatchable eggs and incubating them during the immediately
following normal breeding season. Ringcks seem to be less adaptable for such double use.

Bissonnette, T. H., and A. G. Csech. 1941. liilghiced egg production in large pens followed by
normal nesting in pheasants. Journal of Wildlife Management 5:383.

Abstract:(1) Mongolian, Ringeck, and Black neck pheasants were nigitited from January 3 to April

25 in pens 12' X 12', without cover, then returned to normal days and abundant cover. (2) Controls,
without lights, had cover throughout and began to lay on ¢erfpril 5. (3) Of experimentals,

Mongolians began to lay, February 20; Riregks, 19th; and Blaakecks, 13th; averaging 0.760, 0.555,
and 0.512 eggs per hen day before the normal breeding season, from date of first egg, and 0.762, 0.491,
and 0,525 thragh April, respectively, with fair fertility. (4) Eggs were laid in depressions in the snow
even when birds became frozen into the ice on the floors at night and required breaking out in the
morning. Nestmaking was attempted by all groups before April 86vere weather reduced laying but

did not stop it, indicating that it is a factor in the later stages of breeding, not in the fundamental
activation. (5) On return to normal days and cover, laying was maintained for 7, 9, 7 days, respectively,
for the different breeds; dropped off to 0 for varying periods, and was resumed at a slower rate by all
groups. Nests made were 0, 2, 1, as compared with 2, 0, 1, respectively, in the previous spring. (6)
Mongolians were the best layers, most affected by reductioligbt, made best recovery in laying; but
made no nests this year. Ringcks were the poorest layers, least affected by reduction of lighting,

made second best recovery, and two nests this year, none last year. (7) Eight hens may be used
effectively withone cock in pens, 12' X 12', to obtain early liglduced eggs; and breeding stock may

then be "planted” in the wild in April with fair to good prospects of rearing broods at no further cost for
care and keep.

Blackburn, T. M., and K. J. Gaston. 20Z&undance, biomass and energy use of native and alien
breeding birds in Britain. Biological Invasions 20:358373.

Abstract We quantify the contribution of alien species to the total breeding populatiombers,

biomass and energy use of an entiredagmic assemblage at a large spatial scale, using data on British
birds from 1997 and 2013. A total of 216 native and 16 alien bird species were recorded as breeding in
Great Britain across the two census years. Only-2.B% of British breeding bird inddluals were alien,

but alien species copted 11.9-13.8% of the energy used by the assemblage, and contributed-19.1
21.1% of assemblage biomass. Neither the population sizes nor biomasses of native and alien species
differed, on average, in either censtbut alien species biomass is higher than native species biomass for
a given population size. Species richness underestimates the potential effects of alien bird species in
Britain, which have disproportionately high overall biomass and population emsegylhe main driver

of these effects is the ringecked pheasanfhasianus colchicysvhich comprised 7481% of alien
biomass, yet the breeding population of this species is still only a small fraction of the estimated 35
million birds released in thgK in autumn. The biomass of this release exceeds that of the entire
breeding avifauna, and suggests that the pheasant should have an important role in structuring the
communities in which it is embedded
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Blackburn, T. M., and K. J. Gaston. 2021. @bution of non-native galliforms to annual variation in
biomass of British birds. Biological Invasions 23:154852.

Abstract Millions of individuals of two species mbn-native galliform birds, the Common Pheasant
(Phasianus colchichandRedlegged PartridgéAlectoris rufa are released into the British countryside
annually in late summer, supplementiegtablished breeding populations of these two speciElse
biomass of birds involved in these releases beasn compared to the Britishreeding bird biomass.
However, the validity of this comparison is compromised because the biomass of wild birds varies across
the year due to reproduction, mortality and migratiohlow the biomass of Common Pheasants and
Redlegged Partridges compares that of other British birpecies in late summer, or across the whole
year, iscurrently unknown. Here, we produce estimateshofv British bird biomass varies across the
year, toassess the contribution of the two narative galliforms to this variatim We show that overall
Britishbird biomass is probably lowest around the start of threeding season in April, and peaks in late
summerand autumn. We estimate that around a quarterBritish bird biomass annually is contributed
by Common Pheasants afkdlegged Partridges, artfiat at their peak in August these two species
representabout half of all wild bird biomass in Britain.

.1 2d2OKEZ wod LT FyR [ [® 906SNKINRGD Mdp o D {2YS
pheasant range. Janal of Wildlife Management 17:47-A82.

Abstract: In Michigan a Pittmai#Robertson research project has been gathering pheasant age data on a
wholesale basis during the past three hunting seasdndichigan a PittmaiRobertson research

project has beemathering pheasant age data on a wholesale basis during the past three hunting
seasons The hatching distributions presented here illustrate the degree of refinement that can be
obtained from a statevide, envelope system of collecting specimens fromtatsifor age

determination. Further refinement probably is not possible, inasmuch as information furnished by
hunters on location of kill may not be reliable below a county level. The county groupings, however,
have proved sufficient to distinguish some jorgpopulation differences, and the system will be

continued in order that any future population fluctuations can be fully covered.

Bogenschutz, T. R., D. E. Hubbard, and A. P. Leif. 1995. Corn and sorghum as a winter food source for
ring-necked pheasants. Journal of Wildlife Management 59:778.

Abstract:In many localities, winter food plots planted to corn and/or sorghum grains are used to
enhance overwinter survival of ringecked pheasant$fasianus colchicusNe used organ size and
carcass composition to evaluate this strategy with 110 pesared,female ringnecked pheasants fed ad
libitum or restricted (65, 85, and 100% of a 173 #xed/day maintenance ratio [MR]) corn, sorghum, or
corn/sorghum (mixed) diets in South Dakota during winters 13®0We also evaluated 97 wild females
collected fromareas with corn, sorghum, corn/sorghum (mixed), and areas without (control) food plots
in eastcentral South Dakota. Except for ceca lendtk 0.059), intestinal masses and lengths did not
differ (P> 0.10) among pereared females fed restricted or dititum diets. Females fed 100% MR corn
diets were heavierf<0.10) and fatter <0.10) than females fed the 100% MR sorghum or mixed diet.
Females fed 85% MR sorghum diets were fatter than females fed Ber.020) or mixedq= 0.056)

diets. Perreared females fed 65% MR sorghum diets were heavier than females fedPeofh((17) but
not mixed dietsP= 0.133). Wild females collected from control plots had lonBer@.10) and heavier
(P<0.10) small intestine and ceca than did females colkkftem food plots. Females collected from
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sorghum and control plots contained le$30.10) fat than did females collected from corn or mixed

plots. Diets of females from corn and mixed plots were mostly food plot grains, whereas wild foods,
soybeans, ath corn composed most of the diet of pheasants on sorghum and control plots. Comparisons
of the 3 grain diets (corn/sorghum/mixed), with pesared females, did not suggest any 1 diet was
nutritionally better than another. We postulate wild females feedivithin food plots had larger lipid
reserves than did females not feeding in food plots because of higher quality diets

Bogenschutz, T. R., C. S. Jennelle, M. W. Mclnroy, and S. D. Roberts. 2019. Use of surgical tissue
adhesive and body mass changedssess ringhecked pheasant brood foraging habitat.
Journal of the lowa Academy of Science 126:1

Abstract Foraging rates (arthropod consumption [g/min/chick]) of huri@printed chicks provide a
reasonable metric for assessing the quality of broearing habitats for gallinaceous species. Arthropod
foraging rates have been estimated using dry mass or allometric equations of crop and gizzard contents,
and internal surgical ligature of the crop. Current methods are tiamg laborintensive. We describa

new method to estimate foraging rate using chick mass change (g/min) duringnindoraging trial.

Our technigue requires surgical tissue adhesive be applied to the cloaca to prevent bias in mass change
measurements caused by defecation. We comparemass change technique to a published internal
surgical ligature technique using humamprinted ringnecked pheasant chicks. Chicks treated with

tissue adhesive had rates of mass gain (0.012 g/min, SE = 0.004) similar to ligatured chicks (0.006 g/min,
SE = 0.004; 55= 3.16,P=0.0805). In contrast to the surgical ligature procedure, we found tissue
adhesives can be applied quickly in the field and provide an efficient means to evaluate foraging quality
of broodrearing habitats. We provide suggestiofor a set of standardized protocols for the use of
imprinted chicks.

Brady, S. J., and R. Hamilton. 1988. Wildlife opportunities within federal agricultural programs.
Pages 98.09in D. L. Hallett, W. R. Edwards, and G. V. Burger (eds.), Pheasants: symptoms of
wildlife problems on agricultural lands. North Central Section of the Wildlife Society,
Bloomington, IN, 345 pp.

Abstract: Impacts on wildlife habitat in agricultural regiooscur as secondary effects from lande
decisions, influenced largely by federal agricultural programs. Those programs are shaped by many
powerful constituencies, all having vested economic interests in the outcome of enabling legislation.
Although thoseconstituencies all nominally support provisions for wildlife, only a few receive direct
economic benefits from wildlife. Here we recognize that vested wildlife interests represent a small
fraction of those seeking to influence federal agricultural polryd then identify several "windows of
opportunity” where we can work within existing federal programs to achieve some of the goals of
wildlife management in agricultural regions.

Breitenbach, R. P., C. L. Nagra, and R. K. Meyer. 1963. Effect oflifndd intake on cyclic annual
changes in ringnecked pheasant hens. Journal of Wildlife Management 27354

Abstract Annual changes in body weight, food intake, lipid indices, egg laying, and organ weights are
reported for ringnecked pheasanfRhasanus colchicyshens maintained on wire, on ad libitum and
limited amounts of a high protein diet. Birds were autopsied-at@th intervals for organ weight data.



58

In control birds, body weights rose gradually throughout fall and early winter, rapidgeised in

February and March, and reached a maximum in April. Food intake in the control pheasants closely
paralleled the changes in body weights, but greatest intake occurred a month later coincident with the
period of maximum egg production. Birds on tixi intake maintained their body weight until the early
reproductive season when a decline in weight occurred. Egg laying was markedly depressed and delayed
in limited intake birds, although egg size and composition were normal. Laying in limited intake
pheasants was 9 percent of that of control birds. Depot fat was found to parallel closely the changes in
body weight and food intake. Liver lipids were lower in limited intake birds during all but the
reproductive season. Plasma lipid values were statigyitadgher in limited intake birds during the
nonreproductive season. The liver and intestine weights were greater in the limited intake birds. It is
suggested that these data represent changes which help increase alimentary efficiency

Brookes, S. M., K. L. Mansfield, S. M. Reid, V. Coward, C. Warren, J. Seekings, T. Brough, D. Gray, A.
Nunez, and I. H. Brown. 2022. Incursion of H5N8 High Pathogenicity Avian Influenza Virus
(HIAIV) into gamebirds in England. Epidemiology and Infecti60:e51.

Abstract The 201617 European outbreak of HSN8 HPAIV (Clade 2.3.4.4b) affected a wider range of
avian species than the previous H5N8 outbreak (2@%%, including an incursion of HSN8 HPAIV into
gamebirds in England. Natural infection of caetieared pheasantsRhasianus colchicued to variable
disease presentation; clinical signs included ruffled feathers, reluctance to move, bright green faeces,
and/or sudden mortality. Several birds exhibited neurological signs (nystagmus, tortatabiis). Birds
exhibiting even mild clinical signs maintained substantial levels of virus replication and shedding, with
preferential shedding via the oropharyngeal route. Gross pathology was consistent with HPAIV, in
gallinaceous species but diphtheroithques in oropharyngeal mucosa associated with necrotising
stomatitis were novel but consistent findings. However, minimal or modest microscopic pathological
lesions were detected despite the systemic dissemination of the virus. Serology results indicated
differences in the timeframe of exposure for each case (n = 3). This supported epidemiological
conclusions confirming that the movement of birds between sites and other standard husbandry
practices with limited hygiene involved in pheasant rearing (inogeveral fomite pathways)
contributed to virus spread between premises.

Burger, G. V. 1964. Survival of ringcked pheasants released on a Wisconsin shooting preserve.
Journal of Wildlife Management 28:717121.

Abstract: Of 2,386 bandeding-necked pheasant®hasianus colchicugeleased under the gun and shot

on a private, 1,94acre shooting preserve in southeastern Wisconsin, 84 percent were bagged less than
1/4 mile and 95 percent less than 1 mile from their release sites. Presanters harvested 50 percent

of 5,441 pheasants stocked during 3 years. Each spring, about 6 percent of the releases apparently
survived on the preserve, and 2 percent off the area, within 2 miles of the release sites. Of 93 birds
bagged by outside hunteisithin 1.5 miles of the release area, 20 percent were preserve releases. In 3
years, 702 dead pheasants were found on the preserve. Length of time between release and death was
fixed for 220 remains; 65 percent had died within 1 week of release. A calduatappearance rate

showed a total hunting loss, plus nonhunting losses of the first 2 weeks after release, of 83 percent. The
rate of loss to nonhunting factors declined after 12 weeks to a stable biweekly rate which, if projected,
resulted in a total anual loss of 54 percent. Of 226 knowause deaths, release shock was blamed for

28 percent, shot wounds and predation for 29 and 42 percent, respectively. Ferdrebdsdomestida
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Cooper's hawksAccipiter cooper)j and foxesYulpes fulvaand Urog/on cinereoargente)svere major
predators. Concentrations of newly released, geared birds probably aggravated predation. Total
nonhunting mortality was not fixed, but apparently was responsible, rather than egress, for the
postrelease disappearance iwiost pheasats.

Burger, G. V. 1966. Observations on aggressive behavior of malengoked pheasants in Wisconsin.
Journal of Wildlife Management 30:584.

Abstract:The locations of crowing cock pheasambdsianus colchicugere mapped duringusrise
crowing periods on a 1,168&cre study area, establishing population estimates of 51 cocks in 1956 and
79 in 1957. Some cocks began crowing in late February; most were crowing-Byrihigihd had ceased
by the end of June. Sixtiiree mapped territgies ranged in size from 1.2 to 9.8 acres. A significantly
lower mean territory size in 1957 was attributed to increased population density. Territory boundaries
were well defined, probably as a result of population density, and shifts that occurred {earéy/c
oriented in time and space. Open ground appeared to be a requisite for territories, and there was a
preference for welinterspersed cover. The occurrence of nonterritorial males was associated with
higher population densities. Nonterritorial cocke distinguished from unmated cocks.

Burger, G. V. 1988. 100 years of ringnecks: an historical perspective on pheasants in North America.
Pages 126in D. L. Hallett, W. R. Edwards, and G. V. Burger (eds.), Pheasants: symptoms of
wildlife problems onagricultural lands. North Central Section of the Wildlife Society,
Bloomington, IN, 345 pp.

Abstract: This paper presents a chronological review of problems and accomplishments in pheasant
research and management in North America over the past 10Gydaineasants epitomize the term
GFFNY 3l YSdE ¢tKSe (GKNRAROS o0Sail 2y FTSNIAES aziafta A
Today, over much of their range, pheasant are greatly reduced in numbers compared with 50, 30, or
even 10 years agdl'hey stand as symptoms of wildlife problems on agricultural lands. The roots of
current problems of pheasant and other wildlife on agricultural lands are seen to lie in socioeconomics,
agricultural technology, and intensive land use. The problem isaghdsgricultural problem and

demand an agricultural solution. The solution thus must go well beyond the bounds of traditional
wildlife management. Of prime concern is the design of federal agriculture programs as they affect land
use and, thus, habitagnd the local implementation of such programs, particularly cropland diversion.
The solution is in wildlife professionals acting in partnership with an informed and growing citizen
constituency.

Burger, G. V., and R. C. Oldenburg. 1972. Ushaasant band recoveries to evaluate habitat on
shooting preserves. Journal of Wildlife Management 36:1%490.

Abstract:Band recoveries from 4,376 pheasar®hésianus colchicysanded and released over three
hunting seasons on a paind-take shootingoreserve, were used to test the effectiveness of habitat
management designed to increase harvest rates on seven hunting units. Recoveries were lowest where
annual plantings failed to yield adequate food and cover because of low soil fertility, wherendren

cover was sparse or deteriorating, or where cover bordering the hunting unit was adequate to attract
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and hold birds. Recoveries were highest where good soil fertility and adequate perennial plantings
existed and were maintained regularly by managenmaictices.

Burroughs, R. D., and L. Dayton. 1941. Hunting records for the Prairie Farm, Saginaw County,
Michigan, 19371939. Journal of Wildlife Management 5:18%7.

Abstract: 1. The Michigan Department of Conservation has obtaaemirate hunting records on 8,400

acres of isolated farm and waste land located in Saginaw county during ayteae@eriod1937-1939.

2. The hunting pressure has increased each year. In 1937 a total of 8,168 gun hours was spent in the
field; in 1938, 14)68; and in 1939, 21,481. 3. The seasonal kill of pheasants has increased, but not in the
same ratio as the hunting pressure. In 1937, 616 cock pheasants were killed; in 1938, 1,244; and in 1939,
1,318. 4. The kill of cock pheasants per square mile in Wa377; in 1938, 94; and in 1939, 101. In

1938 and 1939 the pheasant kill per square mile was approximately twice as great on the project area as
in Saginaw county, or Michigan's pheasant range considered as a whole. 5. 66% of the pheasant kill has
been made during the first week of the sea son, and 80% by Monday of the second week. 6. The high Kill
per unitarea does not appear to have seriously disturbed the pheasantatiexor affected the

productivity of the area. 7. Reduction in the amount of undeped land due to agriculture does not

appear to have had any pronounced effect on the productivity of the project so far as pheasants are
concerned. Whether food and cover conditions have been improved, or not, remains to be seen. 8. 76%
of the hunters umg the project in 1939 were from four principal cities in eastern Michigan. Since the
trespass problem is acute on private land within reasonable driving distance from these cities, the
project has been worthwhile from the standpoint of public relatiossagell as game managent.

Buss, I. O., R. D. Conrad, and J. R. Reilly. 1958. Ulcerative enteritis in the pheasant, blue grouse and
California quail. Journal of Wildlife Management 22:4489.

Abstract: In August 1949, one of us invegtied a mortdity problem occurring in a flock of 12,050

young pheasants that were being held on a 18c@e rearing range at the New York State Delmar Game
Farm, Delmar, New York. These birds were put on the range when they were approximately 4 weeks of
age on July 291949. On August 14 an unusual mortality became evident and continued until August 23
when the birds were treated with sulfaguinoxaline sodium at the rate of 1 fluid ounce per gallon of
water and the survivors were moved to a-&ére field on which no kils had been reared that year. The
mortality decreased, and the birds were all shipped for liberation by September 13, 1949. The
examination of eight specimens that were found sick and dying showed the typical lesions of ulcerative
enteritis. They were alh good flesh, well feathered, and their average weight was 385 g. In one bird,
the pathology included many discrete necrotic ulcers, some of which showed hemorrhagic areas that
were generally confined to the lower third of the intestine. In the others, lecrotic ulcers were found

in the duodenum, ileum, rectum, and caeca, the lining of which was thickened. In another bird, an ulcer
had formed an occlusion of the intestine with a distension and swelling above the stoppage. No
helminths were recovered, @honly a few coccidia, probabBimeriasp., were foud.
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Buss, I. O., R. K. Meyer, and C. Kabat. 1951. Wisconsin pheasant reproduction studies based on
ovulated follicle technique. Journal of Wildlife Management 15:38.

Abstract: The date of firsegg laid by wild female pheasants can be estimated by examination of
ovulated follicles if they are collected while laying, incubating, or with broods. Year after year a very high
percentage of all gam&arm and wild hens observed began laying by-Aymtil in Wisconsin. Variations

in winter and spring weather had little or no effect on laying dates of first eggs, hens began laying at
practically the same time and apparently the stimulus which initiatedlagigg was not directly related

to the phenomena \wich cause incubation. Laying eggs at random and deserting one or two nests
probably represents typical behavior for a wild hen; this behavior has resulted in gross misinterpretation
of the typically high nest mortalities reported in many studies. Wildsheawe a laying pattern similar to
gamefarm hens, and both lay far more eggs than the average clutch reported for wild pheasant nests.
The number of eggs laid by pheasants varies between areas and gEargarison of populations on

two dissimilar areas southern Wisconsin showed that high egg production correlated with relatively
low reproduction on one area, with directly opposite conditions occurring on the other area. This
difference in productivity is believed to be the result of difference in eacgnditions on the two ais.

(See also Buss, I. O. 1952. Corrections: Wisconsin pheasant reproduction studies based on ovulated
follicle technique. Journal of Wildlife Management 16:94.)

Butler, D. A., R. B. Sage, R. A. H. Draycott, J. P. Carroll, and D. Potts. 2005. Lead exposure in ring
necked pheasants on shooting estates in Great Britain. Wildlife Society Bulletin 335883

Abstract: Although a few isolated incidences of lead shot ingestion have been reported inetkgd
pheasantsPhasianus colchicui Great Britain, no studies have investigated the prevalence of shot
ingestion in this species. In this study we investigatedetktent of lead exposure in riagecked
pheasants on shooting estates in Great Britain from the ingestion of shot and other sources through
gizzard examinations and analysis of wing bones. We examined 43Yeckgd pheasant gizzards
collected from birdsisot on 32 shooting estates during spring 1996 and 1997 and during the hunting
seasons of 1992000 and 2002002. We determined wingone-lead concentrations in 98 female birds
collected in 1997. Gizzard examinations showed an overall ingestion incidaacs 8.0 We found

no differences in ingestion rates among years, seasons, and sexes. Female pheasants eatbone
levels ranging from-445 ppm(aj=48.8+8.8) dry weight. The birds that had lead in their gizzards in
1997 also had high concentratig of lead in their bones. Female pheasant body condition did not
decline with the amount of lead in the wing bones. Our data suggest that game managers on shooting
estates should be aware that pheasants are vulnerable to shot ingestion and may needittecon
measures to reduce this problem in areas where prevalence is high.

Carney, S. M., and G. A. Petrides. 1957. Analysis of variation among participants in pheasant cock
crowing censuses. Journal of Wildlife Management 21:3%7 .

Abstract: Pheasat cockcrowing counts made by groups of people selected with no regard for their
previous experience at counting showed very poor agreement.-@meking counts made by two
experienced counters were generally higher and agreed among themselves morertfilgghan did

counts of four inexperienced people. The elimination of one participant who showed an obvious lack of
ability at counting tended to improve the agreement among the counts of the remaining participants.
Variation among counters was no greasdrstations with interference present than at stations where it
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was absent. Three groups making sirgpecies call counts obtained markedly greater agreement
among themselves, regardless of the species, than did one group counting simultaneously but
attempting to count the calls of three spesi.

Carroll, J. P. 1988. Efgtation to estimate incubation stage of ringhecked pheasants. Wildlife
Society Bulletin 16:32-829.

Abstract: The ability to accurately estimate incubation stage and thus detemest initiation and
expected hatch dates of eggs is necessary in some types of resddretechnique has not been fully
evaluated in the field; therefore, | tested the reliability of Westerskov's (1950fletggion technique to
estimate incubatiorage of pheasant clutche#ctual day of incubation and those predicted from 20
first-time measurements were related € 0.83, 19 df°P< 0.001); the model accounted for 69.6% of the
variability in predicting incubation ag&ecalibration of Westersko$950) categories may be
necessary to reduce error in field estimates of incubation length. Desired precision-fibtdgign
estimates also needs to be assessed before using this technique to age pheasant eggs. If precision
greater thant3 days is neceasiry, then the technique needs to be refined or some other method of
aging eggs must be used.

Chambers, G. D., K. C. Sadler, and R. P. Breitenbach. 1966. Effects of dietary calcium levels on egg
production and bone structure in pheasantslournal of Wildlife Management 30:633.

Abstract: Captive pheasanfPhasianus colchicubens fed various levels of calcium produced more eggs
when the amount of calcium in the diet was increased. Birds on high calcium diets would have been able
to produce two adequate sized clutches of eggs; birds which had received very little dietary calcium (0.5
percent) could not have produced two clutches. The amounts of calcium, phosphorus, and ash found in
femurs varied little between birds fed different levelsaalcium. Osteoporosis was detected in female
pheasants fed low levels of calcium. Femurs of these birds had enlarged haversian canal systems, as
shown by total space occupied by canals, mean canal size, and the amount of cortex present. Bones of
birds fed 0.5 percent and 3.2 percent calcium were significantly different in these respects; inconclusive
data were obtained from birds fed intermediate levels of calcium. Cocks on low calcium diets showed
some evidence of osteoporosis; those receiving adequalgon showed none. Recent studies have
shown that pheasants can select calcium grits when unusual needs arise; thus pheasants might get
enough calcium during the breeding season even indalgium habitat. To determine whether calcium
supplies are adeque it is suggested that breeding females from areas of low populations be examined
for evidence of osteoporosis.

Chesness, R. A, and M. M. Nelson. 198kegalkill of hen pheasants in Minnesota Journal of
Wildlife Management 2849253,

Abstract: Calculations based on information obtained by interviewing hunters suggest that in recent
years 36 percent of the preseason hen pheasaPhésianus colchicupopulation has been killed in
Minnesota during cocknly hunting seasons. Calculatiobased on-Xay examination to determine
incidence of lead shot in birds dying after the hunting season indicate a hen kill of 11 percent, a figure
similar to that in adjacent states. There are biases connected with both methods; howevesahe X
method probably provides the most accurate measure of illegal hen Kill.



63

Chesness, R. A., M. M. Nelson, and W. H. Longley. 1968. The effect of predator removal on pheasant
reproductive success. Journal of Wildlife Management 32683 .

Abstract: Effectsof nest predation on pheasanPfiasianus colchicuproduction were studied on two

areas in southern Minnesota during 196@. Principal nest predators were striped skuridghitis

mephitig, spotted skunksSpilogale putorius raccoonsKrocyon lotay, and crows Corvus

brachyrhynchags During the nesting seasons of 19&®, 434 predators were removed from the 2,560

acre Trapped Area; none were removed from the 4;886 Untrapped AreaSearches in at least a

third of each area's potential nesting cover revealed 460 nests on the Trapped Area and 429 on the
Untrapped Area. Nest densities on the two areas were similar each year, but declined during the 3 years.
On the Trapped Area, hatclgrsuccess progressively improved during the study, reaching 36 percent in
1962. On the Untrapped Area, by contrast, hatching success remained consistently low and was only 16
percent in 1962. Predation was highest on poorly concealed nests, especiathydbated in

fencerows. Nest losses from other causes, chiefly haymowing, were comparable between study areas.
Clutch size averaged higher on the Trapped Area and chick production per 100 acres was consistently
higher than on the Untrapped Area, showingighly a twofold difference in 1961 and 1962. Dummy

nests placed in selected cover types supplemented information obtained from natural nests. Results
from the former suggested (1) that predation, especially by crows, was highest early in the nesting sea
son, (2) that predation was highest among poorly concealed nests, and (3) that there were ro carry
over benefits one year after predator removal. Late summer pheasant censuses were inconclusive,
probably because of inadequate sampling and because ingnessgress obscured population

responses on our small study areas. Costs of removing predators averaged $21.00 per predator taken
and $4.50 for each chick hatched on the Trapped Area in excess of the number hatched on the
Untrapped Area. It was concludedath using presently available techniques, removal of nest predators
would not be economically feasible for improving pheasant hunting on extensive agricultural lands, even
if the increase in chicks was directly reflected in the fall poportati

Chiatante G., and A. Meriggi. 2022. Habitat selection and density of common pheagdrgianus
colchicu$ in Northern Italy: effects of land use cover and landscape configuration. European
Journal of Wildlife Research 68:26.

Abstract Knowing the ecology @fame species is important to define sustainable hunting pressure and
to plan management actions aimed to maintain viable populations. Common phe&3@sgidnus
colchicu¥is one of the main gamebird species in Europe and North America, despite itsraatiee
extending from the Caucasus to Eastern China. This research aimed to define the environmental
variables shaping the spatial distribution of male pheasants and to estimate their breeding density in an
agroecosystem of northern Italy. During the bragglseason, 2015, we carried out 372 point counts

with unlimited distances, randomly placed following a stratified sampling survey design. The habitat
requirements of the pheasant were evaluated following a presence vs. availability approach, using
environmental variables related to land use cover and landscape configuration. We built generalized
linear models with a binary distribution, selecting variables following an informdfiearetic approach.
Densities were estimated through both conventional andtiple-covariate distance sampling. We
estimated a density of 1.45 males/km2, with 4.26 males/km2 in suitable areas and 0.91 males/km2 in
unsuitable ones. We found pheasants in areas with meadows and tree plantations, which were used to
find food and refugs from predators and bad weather conditions. Similarly, woodlands have a positive
effect on species occurrence, whereas arable lands were avoided, specifically maize and paddy fields.
We found little evidence that landscape configuration affects pheagsacirrence. We found pheasants
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to be negatively affected by the length of edges between woodlands and arable lands, whereas edges
between woodlands and grasslands seem to be beneficial for the species. These findings could help
landscape and wildlife manags to plan habitat improvement actions useful to maintain-sel§taining
populations of this species, by increasing cover of woodlands, meadows, and tree plantations.

Clark, W. R., and T. R. Bogenschutz. 1999. Grassland cover and reproductive sdcoagsecked
pheasants in northern lowa. Journalf &-ield Ornithology 70:38§B92.

Abstract: We used radio telemetry from 1991094 to compare reproduction of 185 female pheasants

in a diverse landscape with 25% perennial grassland habitat in PalooAidyClowa, with that of 72

pheasants on an intensively farmed landscape with 9% grassland in Kossuth County, lowa. Median dates
of the beginning of incubation of first nests were almost identical on the areas, but median incubation
date of renests was eler at Palo Alto (22 June) than at Kossuth (5 July). Mean clutch size in first nests
was 12.6 eggs, which was greater than clutch size of 9.9 for renesting attempts. Success of first nests
was 57.3% at Palo Alto and 44.8% at Kossuth, whereas succenssifrwas 45.6% at Palo Alto but

only 26.9% at Kossuth. Linear logistic regression revealed that nest success averaged 62.3% in
undisturbed blocks of habitat such as CRP versus 44.8% in small, linear, or disturbed habitats, regardless
of the study landsqgae. Hen success averaged 70.6% at Palo Alto and 52.2% at Kossuth, and it varied
more among years at Kossuth. Pheasant nest success was higher in a diversified agricultural landscape
with large blocks of undisturbed habitat. When nesting is restricted tallson disturbed habitat

fragments pheasant reproduction is probably reduced enough to limit the potential rate of population
increase.

Clark, W. R., T. R. Bogenschutz, and D. H. Tessin. 2008. Sensitivity analyses of a population projection
model of ring-necked pheasants. Journal of Wildlife Management 72:16@3 3.

Abstract: A large literature exists on population dynamics of #iregked pheasanfPhasianus colchicus)
in North America, but there has not been an attempt to formulate a matiixiel nor a sensitivity
analysis of the relationships between vital rates and population finite growth thét can be used to
guide management. We summarized demographic data available frogrearSield study in lowa, USA,
collected in Kossuth Cotyn(low composition of perennial habitat) and Palo Alto County (high
composition of perennial habitat) into aage (young and adult) matrix projection model. We
estimated<; (the dominant eigenvalue of the deterministic matrix), the stable age disiobutv),

relative reproductive value vectdyv), other demographic parameters, ariild, a bootstrap estimate of
growth that includes interannual variation in life history parameters. We analyzed the relative
importance of vital rates on population growthte using sensitivity and elasticity of both matrix
elements and lowetevel parameters such as winter survival and nest success. We first characterized
general life history using averaged data from both areas and all years that yseldeld086, and a

stable stage distribution of w(0.79 / 0.21) Minimum success of the initial nesting atten{pk) that

would maintain<> 1 under average conditions was estimated to be 42%. Changewaéne most
sensitive to survival of chicks during brood rearigg, followed in importance by survival during the
subsequent winter%), followed byH:. We followed the general analyses with analyses that helped us
to focus on the differences in the landscapes of northwest Iefidwas >1 in only 9% of simulations of
data from Kossuth whereas estimateiill was>1 in 88% of simulations from Palo Alto. Our analyses of
the relative importance and interactions betwe&, Sy, and total recruitmenti, includingH:; and
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renesting), if combined with data more specific ttbeal area, would guide management aimed at
affecting multiple life history stages whose relative importance will vary across theckels

Clark, W. R., R. A. Schmitz, and T. R. Bogenschutz. 1999. Site selection and nest suings®oked
pheasants as a function of location in lowa landscapes. Journal of Wildlife Management
63:976;989.

Abstract:Wildlife managers in the midwestern United States implicitly recognize that-Eraje

changes in land use have been a major factdhe nesting ecology of the rirgecked pheasant

(Phasianus colchicysut they have lacked models that quantify the relation between nest success and
landscape variables at multiple scales. We used data from 288 nests of radiomarked female pheasants
during the 199@94 breeding seasons in lowa to study nsi¢ selection and nest success. We

guantified habitat and landscape metrics within the 485adius of a home range around nests by

using aerial imagery and FRAGSTATS. We screened potential landstages by using principal
component and classification and regression tree (CART) analyses before developing logistic regression
models to predict nessite selection and success as a function of landscape conditiorgarable

logistic regression el incorporating nesting patch size, mean grassland patch size, landscape core
area, landscape shape index, and distance to edge predicteesitedbcations at a 77% posterior
concordant rate. The CART analyses suggested nest success was best mosjaitthynest

observations into nests in patchg$5.6 ha and >15.6 ha. For nests in patctEs.6 ha, a logistic

regression model with site cover type and mean core area index predicted nest success with a 73%
posterior concordant rateR< 0.001). Fonests in patches >15.6 ha, a model with site cover type, core
area standard deviation, and distance from the nest to the edge predicted nest success best (concordant
rate = 64%P= 0.069), although the effect of distance to edge was very slight (condlitomtus ratio =

1.003, 95% CI = 0.997009). Our models suggest managers should strive to provide undisturbed
grassland blocksl5 ha for nesting pheasants, but our observation was that success was highest in fields
4 times that size. Furthermore, coverseveral large grassland blocks within the nesting home range is
preferable to concentrating cover in 1 large block. Landscape models like ours could be used to project
the consequences of changes in agricultural policy onnmeuked pheasant populations

Coates, P. S., B. E. Brussee, K. B. Howe, J. P. Fleskes, I. A. Dwight, D. P. Connelly, M. G. Meshriy, and S.
C. Gardner. 2017. Losgrm and widespread changes in agricultural practices influence fing
necked pheasant abundance in California. Ecolagg Evolution 7:2546559.

Abstract Declines in bird populations in agricultural regions of North America and Europe have been
attributed to agricultural industrialization, increases in use of agrochemical application, and increased
predation related 6 habitat modification. Based on count data compiled from Breeding Bird Survey
(BBS) from 1974 to 2012, Christmas Bird Count (CBC) collected from 1914 to 2013, and hunter data from
Annual Game Take Survey (AGTS) for years;2048, ringnecked pheasantdfasianus colchicus
California have experienced substantial declines in agricultural environments. Using a modeling
approach that integrates all three forms of survey data into a joint response abundance index, we found
pheasant abundance was relatenl the amount of harvested and unharvested crop land, types of crops
produced, amount of total pesticide applied, minimum temperature, precipitation, and numbers of

avian competitors and predators. Specifically, major changes in agricultural practicebeiast three
decades were associated with declines in pheasant numbers and likely reflected widespread loss of
habitat. For example, increases in cropland were associated with increased pheasant abundance during
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early years of study but this effect deasd through time, such that no association in recent years was
evidenced. A post hoc analysis revealed that crops beneficial to pheasant abundance (e.g., barley) have
declined substantially in recent decades and were replaced by less advantageous gropai{érees).

An additional analysis using a restricted data set (£29Q3) indicated recent negative impacts on

pheasant numbers associated with land use practices were also associated with relatively high levels of
pesticide application. Our resultsay provide valuable information for management policies aimed at
reducing widespread declines in pheasant populations in California and may be applicable to other avian
species within agricultural settings. Furthermore, this general analytical approaohlimited to

pheasants and could be applied to other taxa for which multiple survey data sources exist.

Craighead, J. J., and M. G. Hornocker. 1962. A comparison of methods for obtaining mortality records
of ring-necked pheasants. Journal W¥ildlife Management 26:224€26.

Abstract: Amethod of obtaining mortality records for released pheasants is described. The use of
colored neck markers in combination with numbered leg bands provided a better basis for assessing
first-year mortality fromnatural causes than did ldgand recovees. Eightysix and 84 percent of all

first-year norhunting recoveries from 2 releases of banded pheasants were obtained by using a highly
visible colored neck marker. Death records from recovery of neck markeesonver 8 times greater

than those which could have been obtained with the use of numbered leg bands only. The incidence of
leg-band recovery was increased almost 3 times by prior recovery of neck markers, followed by intensive
search for leg bands

Crigens, C. G, Jr. 1956. Prolactin: an evaluation of its use innm@uked pheasant propagation.
Journal of Wildlife Management 20:45355.

Abstract: An evaluation of the adoption method of rimgcked pheasant propagation, using prolactin

to in duce broodiness, was conducted during the fall of 1953 and year of 1954 at the Ohio State
University and the Delaware Reservoir Area in Delaware County, Ohio. Preliminary investigations with
twenty-seven female ringiecked pheasants indicated that a minimwf 6 mg of prolactin per day for
three days was sufficient to produce broodiness. One hundred and twelvegaead pheasant hens

and 11 wild pheasant hens received injections of prolactin during the final investigations -taigha/

these birds becambroody and were released with 820 pheasant chicks on the Delaware Reservoir
Area. Twentyeight chicks were found dead after the releases, leaving a total of 792 chicks still alive
after one night in the field. Returns from huntehecking stations operateduring the smalgame

season accounted for only two of the estimated 396 males that were released. Possible explanations for
the small return of released birds include: predation, severe climatic conditions, failure of hens to
remain broody, and a higlate of dispersal of birds offf the area.

Cronan, J. M. 1964. Pheasant depredation on potatoes. Journal of Wildlife Management 286655

Abstract In August, 1962, farmers in Newport County complained to the Rhode Island Division of Fish
and Gamehat pheasantsFhasianus colchichsiere damaging potato cr@p Field investigations

revealed that pheasants were feeding on the underground tubers, not the green aerial parts of the
plants. The tubers had been scratched out of the hills and peckedarmbant of feeding on each tuber
varied from a few pecks to consumption of the entire tuber, leaving only the skin. Unfortunately, even
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onepeck mark makes a tuber unmarketable. Most of the tubers eaten were from plants partially
defoliated bydisease.

Qurland, N., F. Gethoffer, A. van Neer, L. Ziegler, U. HefRdslmann, M. Lierz, W. Baumgéartner, P.
Wohlsein, I. Volker, S. Lapp, A. Bello, V. M. Pfankuche, S. Braune, M. Runge, A. Moss, S.
Rautenschlein, A. Jung, L. Teske, C. Strube, J. Schulz, R. BodeWwmed/. E. Osterhaus, and U.
Siebert. 2018. Investigation into diseases in frging ringnecked pheasantsRhasianus
colchicu$ in northwestern Germany during population decline with special reference to
infectious pathogens. Europeaiournal of Wildlife Research 64:12.

Abstract The population of ringnecked pheasant®hasianus colchicuss decreasing all over Germany
since the years 2008/2009. Besides impacts of habitat changes caused by current rates of land
conversion, climatimifluences or predators, a contribution of infectious pathogens needs also to be
considered. Infectious and nenfectious diseases in frde/ing populations of ringnecked pheasants

have been scarcely investigated so far. In the present study, carcd<&e® deceased freeanging

pheasants of different age groups, predominantly adult pheasants, collected over a period of 4 years in
the states of Lower Saxony, North RigWéestphalia and Schleswidplstein, were examined
pathomorphologically, parasitologitly, virologically and bacteriologically, with a focus set on infectious
pathogens. A periocular and perinasal dermatitis of unknown origin was present in 62.3% of the
pheasants. Additional alterations included protozoal cysts in the skeletal muscu{afuf®s), hepatitis
(21.7%), enteritis (18.7%), gastritis (12.6%), and pneumonia (11.7%). In single cases, neoplasms (2.6%)
and mycobacteriosis (1.7%) occurred. Further findings included identification of coronaviral DNA from
trachea or caecal tonsils (1849, siadenoviral DNA (7.6%), avian metapneumoviral RNA (6.6%), and
infectious bursal disease viral RNA (3.7%). Polymerase chain reaction (PCR) on herpesvirus, avian
influenza virus (AlV), paramyxovirus type 1 (PMMavian encephalomyelitis virus (AEVi] ahlamydia

were negative. Based on the present results, there is no indication of a specific pathogen as a sole cause
for population decline in adult pheasants. However, an infectious disease can still not be completely
excluded as it may only affect neggluction effectivity or a certain age group of pheasants (e.qg., chicks)
which were not presented in the study.

Dahlgren, D. K., E. J. Blomberg, C. A. Hagen, and R. D. ElImore. 2021. Upland game bird harvest
management. In K. L. Pope and L. A PoweHarvest of fish and wildlife. CRC Press, Boca
Raton, Florida, USA.

Abstract Twentyfour species of upland game birds have hunting seasons that are primarily managed

by state wildlife agencies. This chapter provides an overview of types of regulasietsaimanage

harvest of upland game birds, and the authors discuss uniqubi$tery traits for the species group

that affects population dynamics and potential impact of harvest mortality. The authors also examine

the implications of a declining basélwnters for these species. Currently, management for upland

game birds does not fully address elements of uncertainty in the deeisaking process. The chapter

LINE GARSE Iy SEFYLES 2F RIFLIGAGS KI NBSaGgowseyl 3SYSy
(Centrocercus urophasianusnd the authors examine the potential for a paradigm shift toward more

extensive use of adaptive management to support management decisions for upland game birds.
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Dahlgren, R. B. 1988. Distribution and abundance & ting-necked pheasant in North America.
Pages 2913in D. L. Hallett, W. R. Edwards, and G. V. Burger (eds.), Pheasants: symptoms of
wildlife problems on agricultural lands. North Central Section of the Wildlife Society,
Bloomington, IN, 345 pp.

Abstract: PheasantsRhasianus colchichbecame established in North America in most of the present
range by 1920. Peak abundance occurred from the late 1930's to tha96idls. However, since the

late 1940's, pheasants have prospered more in the southern thanore northern parts of their range,
and most notably in southern lowa, Missouri, and part$@fas in recent years. After 1971, pheasant
populations entered a general decline that approximated 33% for the Midwest and 67% for the rest of
the continentby 1986. Little change can be seen in pheasant distribution since 1941. The estimated
continental pheasant population averaged about® million birds over the past decade, and probably
is no larger (if as large) today as that of the Dakotas in thg 4840's.

Dahlgren, R. B., R. J. Bury, R. L. Linder, and R. F. Reidinger, Jr. 1972. Residue levels and histopathology
in pheasants given polychlorinated biphenyls. Journal of Wildlife Management 36523.

Abstract:Elevenweekold pheasantsRhasianus colchichsvere given one capsule per day containing

10, 20, or 210 mg polychlorinated biphenyls (PCB, Aroclor 1254) Other phe&sammsnths old, were
given capsules containing 50 or 100 mg PCB every 3.5 d&sémks One group of birds was starved

for use in histologic comparisons. Brain, liver, and breaisscle samples were removed from some

birds for residue analysis. Some birds were necropsied, their organ weights recorded, and slides made of
selected tissas for histologic examination. Birds were killed KBRit all levels given, and the amount
and timing of mortality were related to the dose. One bird died as soon as 1.3 days after the
administration of the first 214ng capsule, and one bird o ing daiy survived for 8 months, at which
time it was sacrificed. The heaviest birds lived the longest and lost the greatest percentage of their
weights bdore death. Although birds given 210 mg daily stopped eating, birds that were starved took
longer to die andost a greater percentage of their weights before death. Birds that died from 210 mg
daily had PCB brain residue levels averaging 5204#ph® ppm standard deviation, liver levels of 2,500
+2,000 ppmand muscle levels of 14053 ppm. Treated birds onl® mgthat were sacrificed at the

same time others were dying on 210 mg had levels overlapping those of birds that died; the least
overlap occurred in brain tissue. The levels in tissues oifisad birds were: brain, 378 65 ppm; liver,
1,900 + 1,300 pm; and muscle, 8817 ppm. A brain residue level of 300 to 400 ppm generally
indicated death due to PCB toxicosis. Birds that died of PCB had consistently smaller hearts and very
small, shrunken spleens due to lymphocyte depletion.

Dahlgren, R. B., YA. Greichus, and R. L. Linder. 1971. Storage and excretion of polychlorinated
biphenyls in the pheasant. Journal of Wildlife Management 35:8228.

Abstract:The average recovery of polychlorinated biphenyls (PCB) from tissue of phed&dagmOus
cdchicug injected with 2, 20, and 200 ppm (based on live weight) Aroclor 1254 was 95 percent, with a
standard deviation o#9 percent as determined by analysis with gas chromatography. Of a sirgig 50
capsule given to each of four adult hens in a stdtlw egg production, 94 percent was absorbed. Of

the PCB absorbed, 4.0 mg wasrexed in the feces and 4.2 mg was excreted in the eggstbeenext

28 days. Levels of PCB were highest in liver, followed by brain and muscle, when checked at 12 hours
after a capsule was given. This pattern of storage was maintained throughout t#tl@y28eriod. Egg
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production can be an important means ofoeation of PCB. In hens given a single capsule the largest
amount, 1.5 mg PCB per egg, wasreted in eggs laid theegond week. In four hens laying a combined
total of 16 eggs, 40.5 mg of a single dose of 50 mg PCB given to each hen, were found {odole
analysis after 28 days.

Dahlgren, R. B., and R. L. Linder. 1970. Eggshell thickness in pheasantdigiden. Journal of
Wildlife Management 34:22&28.

Abstract: For 16 weeks, penned breeding hen pheasaRtsagianus colchicugere given one capsule
per week containing either lactose or lactose and 4, 6, or 10 mg technical grade dieldrin. Under the
conditions of this experiment, no significant differencBs (0.05) in eggshell thickness were found
between any of the control and dieldrin groups.

Dahlgren, R. B., and R. L. Linder. 1971. Effects of polychlorinated biphenyls on pheasant
reproduction, behavior, and survival. Journal of Wildlife Management 35:331.

Abstract:Cock pheasant$hasianus colchicusvere given single capsules weekly containing either 0 or
25 mg polychlorinated biphenyls (PCB) for 17 weeks in the spring of 1970. Hesapteemated to

these cock groups were given single capsules weekly containing 0, 12.5, or 50 mg PCB (Aroclor 1254).
Among groups receiving PCB, egg production was depressed signififan@y0g), and the number of

eggs that were pipped but not hatchedhs increased significantli? € 0.05). Even though weekly

weight changes of hens, fertility and hatchability of eggs, mortality of adults, and eggshell thickness did
not appear to be affected by PCB, total reproductive success was depressed. Behawioisuai cliff,

of chicks hatched from hens given 50 mg weekly was significantly difféter@.01), more of them

jumped to the visually deep side or made no choice of sides than chicks from other groups. Mortality of
chicks from hatching to 6 weeks ajeawas significantly greateP € 0.01) in the offspring of hens

receiving 50 mg PCB weekly, and surviving chicks of this group were significantly Hgh®edg) in

weight than other groups at 6 weeks of age.

Dahlgren, R. B., and R. L. Lindé©74. Effects of dieldrin in penned pheasants through the third
generation. Journal of Wildlife Management 38:3330.

Abstract: In 1968 and 1969, single capsules containing lactose or lactose and dieldrin were given weekly
to pheasantsRhasianus colicug; hens received 0, 6, or 10 mg and cocks received 0, 4, or 6 mg.
Offspring of these birds were bred in 1969 and 1970, and offspring of second generation birds were bred
in 1970 and 1971. Direct mortality occurred in breeders at all levels of digldnrinistered, but

weights of breeders were not affected by dieldrin. Egg production, fertility, hatchability, viability of

chicks at hatching, and weights of chicks from 4 to 6 weeks of age exhibited no relationship to
treatment, and were erratic among gups and years. Survival of chicks to 4, 5, or 6 weeks of age was
affected £< 0.01) by dieldrin administered to hen parents; offspring of secand thirdgeneration

hens did not differ in survival in relation to treatmem* 0.05). Offspring of parents given dieldrin

chose the deep side of a visual cliff more often than aanthicks P< 0.05), as did their progeny in the
second and third generations. Offspring of parents given dieldrin were more easily caught byPkand (
0.01); this effect was also found in the second and third generation. Behavior, both on the visual clif

and in response to hand catching, was generally most affected where both parents or ancestors had
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been given dieldrin, and less, but still affected, where either parent or ancestor had been given dieldrin.
A genetic mechanism may have been involved fieatihg aberrant behavior p&rns.

Dahlgren, R. B., R. L. Linder, and K. K. Ortman. 1970. Dieldrin effects on susceptibility of penned
pheasants to hand capture. Journal of Wildlife Management 34:3%B.

Abstract:The offspring of pheasantRlfasiaus colchicyswhich were given 16 capsules once a week of
lactose or combinations of lactose and 4, 6, or 10 mg technical grade dieldrin were placed in outdoor
pens when 5 weeks of age. In July, August, October, December, and January, these youngpheasant
were caught by hand. They were more easily caught if both parents had received dieldrin, followed in
order by those where hens only and cocks only had received dieldrin.

Dahlgren, R. B., R. L. Linder, and W. L. Tucker. 1972. Effects of stress samtkgaeviously given
polychlorinated biphenyls. Journal of Wildlife Management 36:9948.

Abstract:Adult hen pheasantdhasianus colchichthat received 16 capsules each containing 50 mg of
polychlorinated biphenyls (PCB), Aroclor 1254, once &waed those given seven capsules each
containing 50 mg of PCB at 31y intervals, were alternately starved for 2 or 3 days and then fed for 2
days. Cotrolstreated similarly lived longer than birds treated with PCB. Brain residues of PCB in treated
birdswere considerably higher (highest > 240 ppm) in birds stressed by starvation when compared with
PCRBtreated birds that were not starved (highest 24 ppm). Stressascause loss of weight can be
dangerous to birds having a body burden of PCB.

Dale, FH. 1942. Influence of rainfall and soil on Hungarian partridges and pheasants in southeastern
Michigan. Journal of Wildlife Management 6:11/8.

Abstract: Changes in populations of game birds on {ake soils of southeastern Michigan, correlated
with climatic differences over the period from 1930 to 1940, have yielded information that may have
application in evaluating habitats for game species elseathéinder dry conditions, pheasants showed
little increase on the level lakeed soils, while Hungaun partridges evidently found conditions suitable
and increased during the sewgear period. In the following years, 1938 and 1939, there was about
normal summer precipitation (9.66 and 9.14 inches, respectively). During these three years, with
moderatel heavy rainfall in the growing seasons, the pheasants became more numerous while the
Hungarians were decreasing in numbers. Hunting records in Michigan seem to show that wet years are
not detrimental to pheasants. The difference in tolerance toward weddions shown by partridge

and pheasant chicks is well illustrated by experiences in rearing the birds at the Michigan State Game
Farm. It was found that young partridges must be carefully protected against weather changes, as a
small amount of rain iskely to be fatal to them. Young pheasants, however, can often survive severe
wetting without high mortality if accompanying temperatures are not too low. From the differences in
habitat requirements of the two species, it seems likely that the increapheasants and the decrease

in Hungarians on lakked soils of southeastern Michigan in the latter part of the decade 1¥¥B®as
influenced largely by the heavier summer precipitation of that period.
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Dale, F. H. 1951. The refuge in pheasawranagement. Journal of Wildlife Management 15:3346.

Abstract: 1. Cock pheasants in favorable habitats have demonstrated ability to withstand hunting
pressures up to 300 gun hours per hundred acres and maintain a satisfactory remnant for breeding
purposes. 2. Sex ratios of 10 or more hens per cock are adequate for the production of fertile eggs, and
there is evidence that much wider ratios could be tolerated without loss of fertility. 3. Sex ratios
divergent enough to reduce egg fertility have not beeported, even in areas of high hunter
concentration. 4. Since other pheasant management goals can be attained without protection from
hunting, the refuge, per se, must be judged solely on results of a reduced hunting season kill. 5. Even
with unusually ective refuges, the reduction in statewide hen kill attributable to refuges is not likely

to amount to more than 2 percent of the hen population. This would be accompanied by a larger
reduction in harvest of cocks. 6. Since the usable pheasant popuiatineasured by the harvest, any
unnecessary reduction in cock kill must be considered a waste of the game crop and contrary to good
management. 7. Legal protection and educational programs designed to save hen pheasants are more
selective and probably mereffective than refuges in pheasant management. 8. Pheasant populations
are products of habitat. Improvement of the entire range within economic limitations and the full
utilization of annual population surpluses wherever practicable appear to be realsogedls of
management.

Dale, F. H. 1952. Sex ratios in pheasant research and management. Journal of Wildlife Management
16:156163.

Abstract: Sex ratios are of primary importance in interpretation of extensive studies of pheasant
populations. Thewre necessary for converting crowisgck indices to population estimates even
where annual trends are to be studied in the same area. Reliability of population estimates from
hunting season kill of pheasants suffers primarily from the inability to eséreex ratios accurately.

Fall sex ratio is an index to production and where adult sex ratios are divergent can serve as a good
check on production per hen. Age ratios of cocks cannot be interpreted directly as an index of
productivity, even within thdoundaries of one state, unless adult sex ratios are known. The
relationship between observed the actual sex ratio varies significantly from season to season and
according to the method of observation. In view of their importance in population stude$hanack

of reliability of present methods, it is believed that intensive studies on techniques for obtaining sex
ratios are a major need in pheasant research.

Dale, F. H. 1955. The role of calcium in reproduction of the-riegked pheasant. Jourhaf Wildlife
Management 19:328331.

Abstract: The pheasant, in its North American range, seems to have had its greatest success in glaciated
or in other areas associated with calcareous soils. Success has been slight in areas deficient in calcium. In
Lancaster County, Pennsylvania, no environmental difference other than presence or absence of
limestone was discovered that might explain the high population in the limestone valley and the scarcity

of pheasants in the nonalcareous Piedmont area. Pheasaaitthe Patuxent Refuge, when given

limestone grit, reproduced successfully on a diet roughly comparable to the natural pheasant diet but
failed to reproduce adequately on such a diet when granite grit, instead of limestone, was supplied. A
supplement of pwdered calcium carbonate in the diet was adequate to permit production of eggs by

birds on the granite grit. Birds receiving granite grit had apparently normal eggs in the ovary but failed
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to ovulate more than a very few eggs. The precise role of caliciyparmitting ovulation was not
investigated. It is concluded that calcium, which is low in the natural pheasant diet, must be
supplemented in some way to permit pheasants to reproduce. Scarcity of this element-oaluameous
areas may well explain tHailure of the pheasant in many parts of North America.

Dalke, PD. 1937. Food habits of adult pheasants in Michigan based on crop analysis method.
Ecology 18:19213.

Abstract 1. Pheasants feed little during the middle of the day, summer or wirgeThe crop is not

always full when the bird goes to roost, even though food is abundant. Approximately 14 per cent of the
pheasants collected at sundown had full crops. In all cases, however, other parts of the digestive
systems were full of food3. Habits of feeding are not uniform but are very regular with certain flocks.
Areas of wild fruits are completely utilized by daily feeding throughout late fall and widtérhe

pheasant is an omnivorous feeder; the greatest variety of seeds and faiéa eccurred in October

when 106 species were recordefl. The high percentage of grain eaten by pheasants is not an

indication of damage to grain crops. Most of the grain consumed is waste, either from harvesting or
planting, or from manure spread on the fields. Corn, wheat, and barley comprise 83 per adinhef

grain eaten.6. In the pheasant territory of Michigan, the most common wild seeds eaten were

ragweed, yellow foxtail, skunk cabbage, and green foxtail. Ragweed accounted for 51 per cent of all the
seeds eaten. Wild fruits and nuts are eaten caesily, but their percentage is small (7.48), since the
habitat ofthese species are restricted to a relatively small proportion of the pheasage. 7. Adult
pheasants are not large consumers of insects and other invertebimatsmparison with plantood

eaten. The common belief that grasshoppare consumed in large quantities is not borne out by the
investigation.

Dalke, P. D. 1938. Amount of grit taken by pheasants in southern Michigan. Journal of Wildlife
Management 2:5354.

Abstract: Pheasants experience little difficulty in obtaining grit in southern Michigan, where the soils are
of glacial origin. In the examination of the gizzards of 352 adult (Dalke '37) and 138 young pheasants,
gizzard stones were found most commonlyctmsist of quartz, granite, and chert. The quantity of

gravel found in gizzards during the various months of the year varied greatly. Young pheasants take grit
soon after they start to eat. Crop analysis (Dalke '35) indicates that grit is taken redpyldnirds from

one day to three weeks of age, after which the consumption of grit becomes spdpPhdiasants 2

weeks old took a few stones as large as those eaten by adult birds, and birds three weeks of age or older
used the same sized grit as maturesplsants.

Dalke, PD. 1943. Effect of winter weather on the feeding habits of pheasants in southern Michigan.
Journal of Wildlife Management 7:34344.

Abstract: Winter weather, especially storms, is considered dangerous terméagied pheasants and
prevents them from obtaining food. Snow that is 6 to 15 inches in depth, with moderate temperatures
of 15 to 300F. or lower, may restrict their normal activities for a few days, but no serious effects were
observed in a study by the writer in southern Kiigan during 1929933. The normal daily range of the
birds is restricted, but some feeding occurs; of 193 pheasants observed 110 (57%) made at tempts to
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feed, while 83 were entirely inactive. More fed on grass than on any other item during periods gf heav
show. Snow a foot in depth covers the waste grain and many weeds, but at many sheltered spots in
marshes or along steep ditch banks pheasants can get.ghasmdirect effect of sleet storms and wet
snhow upon feeding is the "balling up" of slush arelda the tails of pheasants, when the birds fly with
difficulty. The tail feather of one cock pheasant was embedded in a ball of ice weighing 165 grams. The
birds then may be so weighted with ice that flying is impossible, and walking or searching for food
becomes difficult. Temperature does not appear to affect the normal feeding behavior. Rainstorms do
not keep pheasants under cover unless the showers are very heavy.

Dambach, C. A., and D. L. Leedy. 1948. Ohio studies with repellent materials otits on damage to
corn by pheasants and other wildlife. Journal of Wildlife Management 12:3%93.

Abstract: Experiments with selected repellent materials and commercial repellents applied to seed corn
gave unsatisfactory results in experiments with@ddirds and in field trials. Shelled corn when

scattered around the field margin in a narrow trail a day or more before the corn emerged from the
ground gave fairly satisfactory results. From one to three bushels of corn are usually needed under Ohio
condtions, depending on the length of field margin adjacent to good cover and the abundance of the
pheasants. Pheasant damage is local and in some instances results in serious losses. All of the serious
losses investigated occurred adjacent to or in refugsaar Continued serious damage may be expected

in such areas unless suitable repellents are found or an adequate amount of corn is placed around the
field before corn emerges from the ground. Throughout the pheasant belt as a whole, damage to
planted corn ly pheasants is negligible. It amounts to much less than one per cent even in the best
pheasant counties. The damage is, however, conspicuous, is easily recognized and is largely confined to
field margins, although cock birds may feed here and there through fidd.

Devereux, C. L., M. J. H. Denny, and M. J. Whittingham. 2008. Minimal effects of wind turbines on the
distribution of wintering farmland birds. Journal of Applied Ecology 45:168594.

Abstract: 1. Energy production from wind power is increasing rapidly in Europe to help combat the
threats from global warming. For example, the European Commission have set a target for 20% of EU
energy to come from renewable sources by 2020. In recent decadebyéisity on European

farmland has fallen dramatically due to agricultural intensification.-&gvironment schemes

(AES) have been implemented across the EU, in part at least, to combat these declines. Significant
numbers of turbines are, and will beyiti on farmland. There is, therefore, a potential conflict

between wind turbines and AES on farmland. 2. Various mechanisms potentially cause wind turbines to
alter bird distribution including noise and physical structure. 3. We show that turbinedacati

(controlling for other effects such as boundary location and crop type) did not affect the distribution of
four functional groups of wintering farmland birds (seeaters, corvids, gamebirds and Eurasian

skylarks) at differing distances from wind ture&ranging from 150 m to 60Q750 m. The only species

for which distribution was related to the presence of wind turbines was the largest and least
manoeuvrable (common pheasaRhasianus colchicls). 4. In a further analysis of data collectedat O
75m and 75150 m from turbines, we found no evidence to suggest that farmland birds in our study
avoided areas close to wind turbines. 5. Synthesis and applications. This is the first evidence suggesting
that the present and future location of large numbefswind turbines on European farmland is unlikely

to have detrimental effects on farmland birds (at least for those species included in our study). This
should be welcome news for nature conservationists, wind energy companies andrpakeys.
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However,our work is only a first step, as there may be potential influences of wind turbines on bird
distribution during the breeding season.

DiefenbachD. R.C F. Riegnerand T S. Hardisky 2000. Harvest andreporting rates ofgame-farm
ring-neckedpheasants Wildlife Society Bulletin 280501059

Abstract: Many state natural resource agencies release-riagked pheasant$fhasianus colchicuor
hunting, but the effectiveness of these programs has never been evaluated on a statewilé/tasi
conducted a rewardband study to estimate harvest, reporting, and survival rates of pheasants raised

and released by the Pennsylvania Game Commission (PGC) for the fall 1998 hunting season. We banded
6,770 of 199,613 released pheasants with leg bamoigh $0-$400. Rewards >$75 produced 200

reporting rates. Hunters reported 71.0% of harvested pheasants banded with standard bands (no
reward). Cocks had an estimated 62.3% harvest rate when released on public land and a 46.8% harvest
rate on private lad. Hens had an estimated 50.4% harvest rate when released on public land and a
31.1% harvest rate on private land. Estimated harvest rate for hen pheasants released in September in
the eithersex zone was 15.5%. In the late season, pheasants releasedlimland had a 33.6%

harvest rate and a 23.5% harvest rate on private land. We found that few pheasants (<6%) survived >30
days and birds released on public land had reduced survival rates primarily because of greater harvest
rates. In fiscal year 19980, the net cost to raise and release 199,613 pheasants was $2,813,138 ($14.09
per bird). The average cost per harvested pheasant was $29.10, but ranged from $22.63 to $90.74
depending on the date and location of release. We estimated that 49.9% (82,0%) dfipgheasants

stocked immediately prior to and during the regular and late seasons (excluding September releases of
hens) were harvested by hunters. Percentage of pheasants harvested by hunters could be increased by
expanding the eithesex zone in Penglvania so that more hens could be legally killed by hunters and

by allocating releases to seasons and locations with greater harvest rates. However, before such
changes are implemented, we recommend a survey of Pennsylvania pheasant hunters to adueirtain t
opinions and desires regarding releases of gdanm pheaants.

Dienes, Z. R. 2022. Mubltate analysis of August roadside surveys for monitoring Amgcked
pheasant and northern bobwhite populations. Thesis, lowa State University, Ames, USA.

Abstract Monitoring populations is a large component of wildlife management for game birds. Wildlife
agencies implement annual wildlife surveys to detect population trends over time, landscape structure
changes, and reproduction success. August roadgideeys were developed in 1936 in lowa for

monitoring populations of upland game species such asmauked pheasant$hasianus colchicuand
northern bobwhite Colinus virginianysWildlife agencies implementing August roadside surveys

typically survg once per season and focus survey efforts to cool sunny mornings with little to no wind
and heavy dew. These methodological controls are intended to address environmental factors known to
affect variation in counts. However, historical in@mnual populion estimates have observed

improbable population fluctuations, which may point to systematic variation in detectability across
space or time. My research sought to 1) apply modern statistical tools to estimate detection
probabilities for ringnecked pheaant and northern bobwhite broods, 2) investigate the influence of
environmental factors on detection probability for pheasants and northern bobwhite broods, and 3)
understand the effect of variable detection on brood abundance estimates and annual bopathfion
change in state monitoring regimes. For objectives 1 and 2, | collaborated with state wildlife agencies
across the U.S. to conduct repeated August roadside surveys on 203 routes across 13 states during 2019
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¢ 2021 to count pheasant and northermbwhite broods. We used a singgpecies Nmixture model in

a Bayesian framework to examine factors influencing detection probability. Average detection
probability of pheasant broods was 0.29 (95% Crl: 0.25, 0.33) and 0.18 (95% Crl: 0.13, 0.23) for northe
bobwhite broods. Detection probability for pheasant broods was associated with volumetric soil
moisture, wind speed, and dewpoint depression. Detection probability for northern bobwhite broods
did not appear to be influenced by environmental factorsim study. For objective 3, we used

repeated August roadside survey data collected in Kansas during 2012 We used 3 modeling
approaches to estimate abundance: an open populatiemikture model in a Bayesian framework and
generalized linear models ugj two categories of observations: the maximum count in each year over
all route surveys, and the count of broods from the survey conducted during the highest dew rating.
Average detection probability from the-Mixture model was 0.27 (95% Crl: 0Q20.34) and negatively
associated with dewpoint depression (log odds raii9, 95% Cri0.31,-0.07). Annual mean broods
per 50 km estimated from the dixture model were consistently higher than the estimates from either
of the generalized linear modelsoiever, there was no significant difference in annual population
change between the 3 models. My research shows thatiiture models can be used with survey
replication to account for detection probability to improve estimates of abundance for pheasdnt an
northern bobwhite broods and yield robust inference into brood population change across space and
time. My case study using data from Kansas surveys along with the precise estimates of detection found
in our multistate study however suggests survey gilon may be unnecessary when inference is
solely regarding brood population change over small geographic range. Important questions remain
about how these roadside indices represent population processes or may be influenced grtang
changes in weattreand climate.

Ding, J. T. Jiang, H. Zhou, L. Yang, C. He, K. Xu, F. T. Akinyemi, C. Han, H. Luo, C. Qin, and H. Meng.
2020. The gut microbiota of pheasant lineages reflects their host genetic variation. Frontiers
in Genetics 11:859.

Abstract The host gut colonized enormous microbial community, which can be influenced by diet,
diseases, behavior, age, gender, hereditary effects, and environmental factors. However, the
relationship between gut microbiota and host genetic variation has not yet beerdalted. In this

study, we chose five pheasant lineagdRingnecked pheasant (RN), Manchurian pheasant (MX),
Phasianus versicol@PV), Shenhong pheasant (SP), and Melanistic mutant pheasant (}dM)

investigate the gut microbial composition of pheasantsl &s relationship with host genetic variation.
Microbial classifications revealed 29 phyla and 241 genera presented in pheasants, with the dominant
phylum ofFirmicutesand the genus ofactobacillusStatistical analyses suggest that the relative
abundance of 75 genera was significantly different among the five lineages. The most abundant genus
carried by the RN and MM w&treptococcuswhich was significantly lower in PV (p = 0.024).
Converselyl_actobacillusvas the major genera in PV and MX. Moregike RN had the greatest

microbial abundance, with a remarkably different microbial community than PV. The gut microbial
diversity of PV was the lowest and diverged significantly from the RN and MX. Interestingly, the
clustering of the MM and SP in theerpbial dendrogram corresponded to their cluster in the host
phylogeny. The host phylogenetic split of the RN, MX, and PV echoed their microbial distance. In
conclusion, the congruence of host phylogeny and their gut microbial dendrograms implies that gut
microbiota of pheasant lineages could reflect their host genetic variation.
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Douglas, M. R., W. J. B. Anthonysamy, S. M. Mussmann, M. A. Davis, W. Louis, and M. E. Douglas.
2020. Multitargeted management of upland game birds at the agroecosystem integfin
midwestern North America. PLoS ONE 15(4): e0230735.

Abstract Despite its imperative, biodiversity conservation is chronically underfunded, a deficiency that

often forces management agencies to prioritize. Sisglecies recovery thus becomes auds (often

with sociepolitical implications), whereas a more economical approach would be the transition te multi
targeted management (= MTM). This challenge is best represented in Midwestern North America where
biodiversity has been impacted by 300+ yseaf chronic anthropogenic disturbance such that native tall

grass prairie is now supplanted by an agroecosystem. Here, we develop an MTM with a population

genetic metric to collaboratively manage three lllinois upland gamebirds: common pheRsasignus
colchicuspheasant), northern bobwhite quaiC6linus virginianygjuail), and threateneé&ndangered

(T&E) greater prairie chickefy{mpanuchus cupido pinnatysrairie chicken). We first genotyped our

study pheasant at 19 microsatellite DNA loci @&hehtified three captive breeding stocks (N = 143; IL
Department of Natural Resources) as being significantly bottlenecked, with relatednes8 31dta A y 0 > w
' nodmpy O dstoskedfphdagant fNyE B4AB; 14 PheaddabitatAreas (PHAs)] were also

bottiISY SO1 SR &AIYATFAOlIYy(dfe AYOGISNNBfIGSR o>w ' nompn
propagation stock. PHAs that encompassed significantly with larger areas also reflected greater effective
L2 Lddzf F GA2y &AT S& 0> b Sedthesadatd agairsupvionsty publistfedresaltdAbri || L2
prairie chicken and quail, and found population genetic structure driven by drift, habitat/climate

impacts, and gendebiased selection via huntdrarvest. Each species (hunteairvested or T&E) is
independently managed, yet their composite population genetic baseline provides the quantitative

criteria needed for an upland game bird MTM. Its implementation would require agricultural plots to be
rehabilitated/reclaimed using a largharing/sparing portlio that differs markedly from the

Conservation Reserve Program (CRP), where sequestered land decreases as agricultural prices escalate.
Costsavings for an MTM would accrue by synchronizing ssggeies management with a dwindling
hunter-harvest progren, and by eliminating propagation/stocking programs. This would sustain not only
native grasslands and their resident species, but also accelerate conservation at the-wildlife
agroecosystem interface.

Doxon, E. D., and J. P. Carroll. 20Eeeding ecology of ringecked pheasant and northern bobwhite
chicks in Conservation Reserve Program fields. Journal of Wildlife Management 725819

Abstract: Gamebird chick survival is dependent on invertebrate availability, and the ability tosacces
insect prey is an important characteristic defining brood habitat quality. Different mixes of-ge@son
grasses and forbs were established to improve the habitat quality of fields enrolled in the Conservation
Reserve Program (CRP) for gamebirds irSiethern Plains. We analyzed the feeding ecology of
humanimprinted, 4 to 10-day-old ringnecked pheasanfhasianus colchicuand northern bobwhite
(Colinus virginiany<chicks in wheat fields and 4 types of conservation practices (CP) fields enrolled i
CRP (CP10, improved CP10, CP2, and CP25) in western Kansas, USA, during June and July, 2004 and
2005. Foraging rates were greatest for bobwhite chicks in improved CP10 and CP25 fields and greatest
for pheasant chicks in CP10 and CP25 fields. Vegetdtgyaateristics such as bare ground cover

appear to have a significant impact on insect selection, because the diet was more diverse for both
species in fields with more bare ground. The CP25 fields provided the best combination of mobility and
diet breadthfor both species. Although herbicideeated wheat fields had low feeding rates, we
determined nonherbicidetreated fields (i.e., weedy wheat) provided easy mobility and feeding rates
similar to CRP fields. We suggest that management of vegetation &fibgamebirds does not affect
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species equally. Feeding rates of bobwhite chicks were sensitive to vegeitatiseanced mobility.
Management of CRP fields for both pheasant and bobwhite chicks can be reconciled by practices that
permit more open space aroundlevel, such as light disking or burning, to permit easier movement for
chicks.

Dumke, R. T., and C. M. Pils. 1973. Mortality of radigged pheasants on the Waterloo Wildlife
Area. Wisconsin Department of Natural Resources Technical BullirMadison. 52pp.

Abstract: The objective of this investigation was to identify specific causes of hen pheasant mortality
and to assess their relative importance on a seasonal and annual basis. The findings of this investigation
supported the conclusins of Gates (1971) that predation was the most important direct cause of death.
The scope of this study did not provide for an evaluation of population regulation; nonetheless
predation is likely also the limiting factor of pheasant abundance at WateFluis.suspicion is

supported by the inability of the habitat development program to produce a measurable increase in
pheasant density relative to regional population trends. Habitat improvements employed at Waterloo
were apparently ineffectual in offsettinthe limitations placed on population density by predation. The
importance of predation as a limiting factor of pheasant abundance in Wisconsin cannot be easily
discounted considering the conclusions of the Waterloo and Waupun investigations. Howesger, th
results should not be construed to imply a need for predator control. Neither study was designed to
evaluate predator control as a management tool, the value of predators in maintaining biological
balance and the factors that make pheasants susceptibfgedators; rather both studies included
procedures which provided information on the direct mortality factors affecting individual pheasants.

Dumke, R. T., and C. M. Pils. 1979. Renesting and dynamics of nest site selection by Wisconsin
pheasants. Journal of Wildlife Management 43:70316.

Abstract: Renesting and the dynamics of nest site selection by 74n@aged pheasant$hasianus

colchicu} were studied by radio telemetry during 4 breeding seasons, -F346&ens surviving the
reproductiveseason established 1.8 nests (rangé)loverall nest success was 31%. Siitg percent

of 1st nests were disrupted and 68% of the hens renested; 71% of 2nd clutches were prematurely
terminated and 41% of the females renested. Renesting efforts proddigedof the broods. Four hens
renested after loss of a brood. The average hen (1) established a 1st nest within 0.8 km of the wintering
area, (2) selected a site at the edge of her prenesting home range and the territories of associated cocks,
and (3) faveed retired cropland, wetlands, strip cover, or hayfields for nesting cover. Senergy

percent of the hens renested in a cover type that was different from the one selected initially. Most
hens that nested initially in wetlands moved to upland sitegéoesting. Average distance between
successive nests was 396 m (range26764)

Dupuie, J. N. 2018. Rimgpcked pheasant responses to wind energy in lowa. Thesis. lowa State
University, Ames, USA.

Abstract An important lowa gamebirdRingnecked Pheasant®hasianus colchichuare of value to

wildlife managers, who seek to maintain and increase their populations in lowa. There are a number of
challenges facing pheasants in lowa, and this thesis seeks to inform some of the effatdone

those challenges, particularly in areas of lowa with wind farms. We took a large scale view to identify
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counties that have historically been favorable for pheasants, a smaller scale view to address concerns
about wind energy development effects ohgasants, and evaluated an alternative method for
conducting pheasant surveys. Our results suggest that malenRitiged Pheasants are virtually
unaffected by lowa wind turbines. We altered the protocol for a prevailing method of conducting
crowing surveydy adding the use of a call playback device and found no difference in pheasant
detectability. We observed statistically significant (but we argue not biologically significant) avoidance of
wind turbines by pheasants on our study farms. We analyzed adongdataset of pheasant roadside
survey data collected by the lowa Department of Natural Resources. We used this information to
identify counties in lowa that supported resilient (abundant and consistent) populations of pheasants.
We addressed concerngarsounding an energy production method that is generally considered to be
good for the environment but raises questions about wildlife impacts and highlighted counties in lowa
that are hotspots for pheasant production and retention.

Dustman, E. H1950. Effects of alfalfa mill cutting on pheasants and other wildlife in Wood County,
Ohio. Journal of Wildlife Management 14:22234.

Abstract: 1. The effect of alfalfa mill mowing on pheasants and other wildlife in Wood County, Ohio is
given for theyears 1946 and 1947. 2. Power mowers were employed by each mill to do the cutting. All
fields were surveyed as soon as possible after the hay had been removed, and information concerning
pheasants and other wildlife was collected. 3. In 1946, a samplédadres of alfalfa (representing 1st,

2nd, and 3rd cuttings) was checked for pheasant nests and pheasant casualties. This sample included 23
fields ranging in size from 7 to 100 acres in 6 townships in the county. In 1947, a sample of 560 acres
was checkd. This sample comprised 27 fields ranging in size from 6 to 65 acres in 5 townships. 4. In the
1946 sample, one pheasant casualty was represented in each 4 acres of alfalfa cut. In 1947, one casualty
was found in each 6 acres cut. 5. Based on the samplkegned, approximately 2,418 hens and 5,829
juveniles were killed or crippled in 26,259 acres (three cuttings) mowed by alfalfa mill mowers in 1946
compared to 2,543 hens and 1,346 juveniles killed or crippled in mowing 24,650 acres in 1947. It was of
interest that no adult cocks were killed in either of these years of study. 6. Incubating hens were more
vulnerable to the cuttetbar than were laying hens. In 1947, 50 per cent of the incubating hens included
in the sample were known to have been killed dppled, but laying and neincubating hens were

seldom if ever injured. 7. Without exception, more juveniles were killed or crippled in any one month in
1946 than in the corresponding month of 1947. Since the number of nests per acre remained fairly
constant during both years, the difference in the juvenile casualty rate apparently was due to the

greater nesting success in 1946: 12 per cent of 194 nests were successful in 1946, whereas only 6 per
cent of 162 nests were successful in 1947. 8. All age slasgevenile peasnts were represented in

the mowing mortality. 9. The time of day had little effect on the number of adult females killed or
crippled in the first cutting, since the greater portion of this group represented incubating birds. In the
secand cutting, however, 23 hens were found killed or crippled per 100 acres in night mowing and only 4
hens were represented as casualties per 100 acres in day mowing. 10. There was little difference in the
juvenile pheasant casualty rate between night ang deowing in first cut alfalfa, but in night mowing of
second and third cuttings there were respectively 107 and 44 more juveniles killed or crippled per 100
acres than in day mowing. 11. Three times more pheasant casualties per 100 nests mowed over
occurred in milkcut alfalfa than in farmer cut alfalfa. On the basis of casualties per 100 acres cut, there
were 5 times more pheasant casualties in 4oiit than in farmercut alfalfa. 12. Seven species of

mammals, seven of passerine birds, two of amphibiand,ane species of reptile were represented in

the mowing mortality
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Dwight, I. A., P. S. Coates, S. T. Stoute, C. G. SdbtiesR. V. Gharpure, and M. E. Pitesky. 2018.
Serologic surveillance of wild and perared ringnecked pheasantsRhasianus clghicug as a
method of understanding disease reservoirs. Journal of Wildlife Diseases 54484

Abstract We investigated exposure to infectious diseases in wild (n=33) andgaeed (=12) Ring

necked Pheasant®fiasianus colchicus the Central ®lley of California, US during 2014 and 2015.
Serologic tests were positive for antibodies against hemorrhagic enteritis, infectious bursal disease, and
Newcastle disease viruses in both wild and-peared pheasants.

Dwight, I. A., P. S. Coates, J. lég¥/ J. L. Atkinson, J. P. Fleskes, D. P. Connelly, M. G. Meshriy, S. C.
Gardner, S. T. Stoute, and M. E. Pitesky. 2019. Monitoring breeding and survival ef ring
necked pheasantRhasianus colchic)sn the Sacramento Valley, Sacrame®an JoaquitRiver
Delta, and Klamath Basin, Northern Californidive-year summary, 2012017. U.S.

Geological Survey Opelile Report 20181062, 90 p.

Abstract The U.S. Geological Survey Western Ecological Research Center, Pheasants Forever, Mandeville
Island Duk Club, and the California Department of Fish and Wildlife collaborated in a reconnaissance
study to monitor populations of ringecked pheasanfhasianus colchicussing radietelemetry in the
Sacramento Valley, Sacrameffan Joaquin River Delta, arldrfath Basin of northern California. The
purpose of this study was to provide agencies and private landowners with a framework of decision
support tools to help manage pheasant populations in California. During winter, spring, and autumn of
201317, we radb- or Global Positioning Systemarked 227 female pheasant across six study sites.

Data collection was focused on investigating re&tt and brooerearing habitat selection, examining

avian predator composition, and estimating population vital ratesrtprove our understanding of

pheasant population dynamics and to identify factors that may contribute to decreases in pheasant
populations in California. The cumulative annual adult survival probability across all sites durigj7”2013
was 27.6 percent (3percent confidence interval [Cl], 2%33.6), and the cumulative nest and brood
survival probabilities were 34.5 percent (pBrcent Cl, 27.§42.2) and 54.2 percent (98ercent Cl,
43.7¢63.5), respectively. Evidence from microhabitat surveys completedsttsites, brood locations,

and random locations suggested that marked female pheasant tended to select increasing vertical cover
and residual vegetation cover and tended to avoid areas of increasing bare ground cover regardless of
life-history stage. Howear, females at nessites selected increasing grass cover and height, whereas
brood-rearing females tended to select increasing forb cover and height. Only perennial grass cover and
perennial grass height were shown to have a positive influence on nesvaljwhich suggests that
increasing perennial grass cover in areas occupied by pheasant may increase nest survival. Analysis of
environmental factors linked to vital rate information are ongoing and will continue with investigations

at increased spatiacales (that is, mactbabitat) to develop integrated population models that can
incorporate abundance estimates from crow count data with vital rates from telemetry data. This report
includes results from 5 years of data collection and should be intezgrefth caution, as these findings

are preliminary.
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Dwight, I. A., J. H. Vogt, P. S. Coates, J. P. Fleskes, D. P. Connelly, and S. C. Gardner. 2020. Linking nest
microhabitat selection to nest survival within declining pheasant populations in the Cehtr
Valley of California. Wildlife Research 47:3803.

Abstract The ringnecked pheasanfhasianus colchichbas experienced considerable population
declines in recent decades, especially in agricultural environments of the Central Valley of i@aliforn
Although largescale changes in land cover have been reported as an important driver of population
dynamics, the effects of microhabitat conditions on specific demographic rates (e.g. nesting) are largely
unknown. Our goal was to identify the key noigabitat factors that contribute to wild pheasant fitness

by linking individualevel selection of each microhabitat characteristic to the survival of their nests

within the California Central Valley. We radio GPSnarked 190 female ringecked pheasas within

five study areas and measured n&#e characteristics and nest fates during 202317. Specifically, we
modeled microhabitat selection using vegetation covariates measured at nest sites and random sites
and then modeled nest survival as a funatof selecting each microhabitat characteristic. Female
pheasants tended to select nest sites with greater proportions of herbaceous cover and avoided areas
with greater proportions of barground. Specifically, perennial grass cover was the most extolgn

factor with regard to nest survival, but selection for increasing visual obstruction alone was not shown
to have a significant effect on survival. Further, we found strong evidence that pheasants selecting sites
with greater perennial grass height veemore likely to have successful nests. Although pheasants will
select many types of vegetation available as cover, our models provided evidence that perennial grasses
are more beneficial than other cover types to pheasants selecting nesting sitessirfgpgianagement
actions on promoting perennial grass cover and increased heights at the microsite level, in lieu of other
vegetative modifications, may provide improved quality of habitat for nesting pheasants and, perhaps,
result in increased productivityl his is especially important if cover is limited during specific times of the
nesting period. Understanding how microhabitat selection influences fithess can help land managers
develop strategies to increase the sustainability of hunted populationsisfbpular gamsbird

species.

Dwight, I. A., P. S. Coates, S. T. Stoute, and M. E. Pitesky. 2021. Health surveillance of a potential
ONARIS K2adyY LI GK23ISy SELIRadz2NE NARA&Ala LRASR (2
bred pheasants.Transboundary and Emerging Diseases 69:10967.

Abstract Augmentation of wild populations with captid@ed individuals presents an inherent risk of
co-introducing novel pathogens to naive species, but it can be an important tool for supplementing
smdl or declining populations. Game species used for human enterprise and recreation such as-the ring
necked pheasanfhasianus colchichare commonly raised in captivity and released onto public and
private wildlands as a method of augmenting naturalippdasant populations. This study presents
findings on pathogen exposure from three sources of serological data collected in California during
2014¢2017 including (a) 71 perared pheasants sampled across seven game bird breeding farms, (b)
six previouslyeleased perreared pheasants captured at two study sites where wild pheasants occurred
and (c) 79 wild pheasants captured across six study sites. In bottepesd and wild pheasants,

antibodies were detected against haemorrhagic enteritis virus (HE¥tious laryngotracheitis (ILT),
infectious bursal disease virus (IBDV), paramyxovirus type 1-(FMPasteurella multocidgPM).
Previously released pemared pheasants were seropositive for HEV, ILT, and PM. Generalized linear
mixed models accouirtg for intraclass correlation within groups indicated that geared pheasants

were more than twice as likely to test positive for HEV antibodies. Necropsy and ancillary diagnostics
were performed in addition to serological testing on 40 peared pheaants sampled from five of the
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seven farms. Pheasants from three of these farms tested positive by PCR for Siadenovirus, the causative
agent of both haemorrhagic enteritis in turkeys and marble spleen disease of pheasants, which are
serologically indistingahable. Following necropsy, owners from the five farms were surveyed regarding
husbandry and biosecurity practices. Farms ranged in size from 10,000 to more than 100,000 birds, two
farms raised other game bird species on premises, and two farms usedfgsomef vaccination.

Biosecurity practices varied by farm, but the largest farm implemented the strictest practices.

Edwards, W. R. 1988. Realities of "population regulation" and harvest management. Page&3307
in D. L. Hallett, W. R. Edwards, and Y& Burger (eds.), Pheasants: symptoms of wildlife
problems on agricultural lands. North Central Section of the Wildlife Society, Bloomington, IN,
345 pp.

Abstract: Pheasant harvest is discussed within the context of time, space, and the dynamics of
abundance. Both hunting effort and harvest vary from farm to farm, region to region, and day to day;
both are heaviest early in the hunting season and in areas where ahtsagre most abundant.

Pheasant harvests tend to: (1) increase during agricultural depressions and decrease in periods of
prosperity, (2) respond positively to cropland diversions that feature seeding of perennial forages, (3)
increase during regional tmaitions from livestock to cash grain farming, and (4) increase toward the
ends of decades and decrease in rd@tades (i.e., be cyclic). Pheasant abundance relates to land use
and is primarily survival dependent; dispersal, however, is an important factocal harvests. We

should not assume numerically stable or definable (closed) populations, and we should be slow to
assume density dependence, inversity, and regulation (as opposed to limitation) of abundance. Hunting
seasons should open as early asgible because of high nonhunting mortality of pheasants in fall and
early winter. Sex ratios show pheasants to be vulnerable to hunting. Hunting mortality, on average,
should not exceed about 25% of hens alive when hunting begins. lllegal and accideotdidas often
approximates 15% or more, leaving little margin for safety. Legal hen seasons appear to be warranted
rarely if at all. Cocksnly seasons of 460 days are "reasonable." Devising a framework to increase
harvest, except at high levels diindance, would be extremely difficult.

Edwards. W. R., P. J. Mikolaj, and E. A. Leite. 1964. Implications from wspterg weights of
pheasants. Journal of Wildlife Management 28:2209.

Abstract: Ecological implications regarding reproductogndition were obtained from weights of
pheasantsRhasianus colchicykilled accidentally in Ohio from January through June, 1961. Weights of
female pheasants averaged 35.0 ounces. Hens had a low mean weight of about 31 ounces in early
January ad a higof about 37 ounces in early May. Weights of cocks had a mean of 44.8 ounces but did
not exhibit as great a proportionate weight change, although similar seasonal trends were evident.
Mean weights of both sexes declined during the nesting season. élpeffis of data from this and

other studies, it was postulated (1) that in some years the reproductive success of pheasants is partially
controlled by the severity of winter weather and its subsequent effect on the physical condition of hens
in early sprig, and (2) that there is an increasing probability of excessive hen mortality and lowered
reproductive success as weights in early May fall below about 37 ounces.
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Edwards, W. R., and R. J. Smith. 1972. Pecking as a mortality factor in pennetktdkgl pheasant
chicks. Journal of Wildlife Management 36:98Z4.

Abstract Pecking of chicks by adult hen pheasaRtsagianus colchicuaccounted for a known

mortality of 2 to 14 percent of chicks hatched in pens 0.825 to 40 acres in size in a setighbasf on
pheasant reproduction conducted in Ohio from 1951 through 1954. Repeated observations of pecking
as a cause of mortality of confined juvenile pheasants raise questions as to the possible occurrence of
pecking in wild populations.

EggeboS. L., K. F. Higgins, D. E. Naugle, and F. R. Quamen. 2003. Effects of CRP field age and cover
type on ringnecked pheasants in eastern South Dakota. Wildlife Society Bulletin 31:78%

Abstract: Loss of native grasslands to tillage has increasedntiportance of Conservation Reserve

Program (CRP) grasslands to maintain-nagked pheasanfhasianus colchicupopulations. Despite

the importance of CRP to pheasants, little is known about the effects of CRP field age and cover type on
pheasant abudance and productivity in the northern Great Plains. Therefore, we assessed effects of
these characteristics on pheasant use of CRP fields. We stratified CRP grasslands (n=42) by CRP stand
age (old [1€13 yrs] vs. new [B yrs] grasslands) and cover tyf&P(l [coekeason grasslands] vs. CP2
[warm-season graskands]) in eastern South Dakota and used crowing counts and roadside brood

counts to index ringnecked pheasant abundance and productivity. Faé and covetype effects on
pheasant abundance andaqauctivity were largely the result of differences in vegetation structure

among fields. More crowing pheasants were recorded in old-seaton CRP fields than any other age

or cover type, and more broods were recorded in etithn warmseason CRP fieldExtending existing

CRP contracts anotherI years would provide the time necessary for new fields to acquire the
vegetative structure used most by pheasants without a gap in habitat availabilitys€asdn grass

legume mixtures (CP1) that support Iig pheasant productivity should be given equal or higher ratings
than warmseason (CP2) grass stands. We also recommend that United States Department of
Agriculture administrators and field staff provide broader and more flexible guidelines on what seed
mixtures can be used in CRP grassland plantings in the northern Great Plains. This would allow
landowners and natural resource professionals who manage pheasant habitat to plant a mosaie of cool
and warmseason CRP grassland habitats.

Einarsen, A. S. 184 Quadrat inventory of pheasant trends in Oregon. Journal of Wildlife
Management 9:121131.

Abstract: 1. Methods to determine trends in pheasant populations have been sought to aid in improving
game bird management in Oregon. The quadnaentory proved practical, economical, and simple, and
can be used by laymen as well as game managers. 2. Research on this method was begun by the Oregon
Cooperative Wildlife Research Unit in 1937, after road side counts and direct drives proved imapractic
because of the scarcity of roads and inadequate staffs. Careful analysis, after trial and error, has
improved the plan which has been used in Oregon for several years 3. Traffic Station maps of the
Oregon Highway Commission proved the most suitable beges, and a field record book for entering
details about each quadrat was necessary. 4. Experience indicates that a quad rat 1 mile long by | mile
wide, in average pheasant habitat, should be selected. The observer walks the perimeter of the quadrat
and ounts all birds within 100 feet on each side. Care must be taken to select the proper weather and
time of day and to avoid periods when the birds may be inactive, such as the early morning, the hours
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between 11 a.m. and 2 p.m. on hot days, and the first amd stormy days of autumn. The months of
March and April and from August to December proved most successful in Oregon. Specific data are
recorded by the field worker on cards. Total acreage then is determined by a formula: Perimeter in feet
x 200- 43,560= Acreage. Representative samples of habitat must be chosen to give a true picture of
conditions. 5. Ten to 30 quadrats are censused in each geographical unit, and at least one for each
20,000 habitat acres; the maximum unit should not exceed 500,00@at&ares. 6. An ideal testing
ground was found on the 394 acres of Protection Island, Washington, where a known population has
been maintained since 1937. 7. Several Willamette Valley counties are seriously handicapped in man
aging pheasants because okttensity of human population or of human interference, as shown by
guadrat censuses in the autumn of 1939, 1940 and 1941. This method singled out the problem areas
and served as a guide for improved game management. 8. Weaknesses of the method inctirde the
involved to cover the quadrats and the necessity for enough samples to obtain accurate results; 150
guadrats are run periodically in the Willamette Valley.

Eklund, C. R. 1942. Ecological and mortality factors affecting the nesting of the Chpheasant in
the Willamette Valley, Oregon. Journal of Wildlife Management 6:2230.

Abstract: 1. For nesting of the Chinese pheasant in the Willamette Valley, cultivated fields of hay, grain,
wild grasses, brush and weeds provided the most favoreadialin the order indicated. Timber and
extensive wood lots were of minor value. 2. Mowing was the greatest single cause of nest mortality, but
more nests were abandoned or destroyed outside of the hay fields, as a result of a com bination of other
factors Normal agricultural operations other than grass or grain cutting were not major limiting factors

in pheasant nesting. 3. Heavy populations of skunks caused considerable nest destruction; there
probably should be some control of this species on sgethemanagement areas. Other predators did

not cause sufficient nest mortality to warrant their contrel. Rainfall was probably one of the greatest
factors in mortality to pheasant chicks, but it is doubtful whether it caused nest abandonment, except in
cag of flooding. 5. Shade was not a limiting factor. Partial shade prevailed at most nests, probably being
incidental to the types of cover. 6. Type of soil was a basic factor in nest distribution in that it controlled
vegetative growth. 7. No preference wsisown between hilly or level ground. 8. Drinking water was not

a limiting factor in nest distribution, and the same may be said of graveled roads.

Eliason, S. L. 2020. A place to hunt: some observations on access to wildlife resources in the western
United States. Human Dimensions of Wildli1€).1080/10871209.2020.1839604

Abstract Recreational hunting is facing a number of challenges in the twinstycentury. In this essay,

I maintain the inability of hunters to find a good quality place totharthe most serious impediment to

sport hunting in the Western United States, especially for big game species. Securing access to privately
owned land can be difficult, while public land generally provides unlimited access. Issues that hunters
experiencewith inaccessible private land as well as public land that is overrun with hunters are
highlighted. If hunters are unable to have good hunting opportunities in terms of both land access and
wildlife availability, decreased participation is inevitable.e3alalternatives are identified that could

improve the hunting experience and keep hunters interested in the activity.
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Ellis, J. A., and W. L. Anderson. 1963. Attempts to establish pheasants in southern lllinois. Journal of
Wildlife Management 27:22839.

Abstract: Releases of 1,726 pheasarn®hésianus colchicusf California stock were made in the spring

and late summer of 1956 near Neoga, Cumberland County, and of 480 in February, 1957, near Bellmont,
Wabash County. The areas are south of the contiguous range occupied by pheasants in lllinois.
Pheasants on thleoga area persisted at a low but stable level of abundance until the fall of 1958, after
which a drastic reduction in numbers occurred. From 1957 to 1959, the population of pheasants at
Bellmont showed a gradual decline. At the end of the third breedeagon, it was apparent that

populations on both areas were at such low levels of abundance that recovery was highly improbable.
Clutch sizes and survival of chicks were similar to those reported from thriving populations. Brood
phenology indicated that gh air temperatures probably did not inhibit production on the two areas.

The percentage increase in numbers of pheasants between spring and fall was insufficient to perpetuate
the populations. Losses in the populations from fall to the following breesiagon were considered
excessive when compared to those from thriving populations. Thus, factors affecting survival of the
pheasants from late summer to the following breeding season were apparently more critical in
suppressing the establishment of thesepuplations than factors affecting reproduction.

English, P. F. 1941. Hatchability of pheasant eggs in relation to some known temperatures. Journal of
Wildlife Management 5:212215.

Abstract: From 1931 to 1933 the writer carried on a study of Riegnecked PheasanPhasianus
colchicus torquatyson the Williamston Cooperative Game Management Projecfi933 an attempt

was made to determine what effect certain temperatures had upon fertile egtggchabilityaried only
slightly in all rangesf temperature used. This indicated that under the conditions of the experiment
temperature played a minor role in affecting the hatchability of pheasant eggs. Since the extremes of
temperature to which the eggs in these experiments were exposed weresat &g, or greater than,

would normally occur in the wild prior to incubation, it appears that temperature is seldom an
important cause of hatching failure. Three thundardlightning storms occurred while the eggs were
being incubated, but no deleteriowfects upon the eggs could be determined. Eggs at the State Game
Farm during this period were normal and comparable in hatchability to those of other years when there
were no thunder storms during the hatching period

Erickson, A. B. 1952. A case ahtblefoot in the ringnecked pheasant. Journal of Wildlife
Management 16:399.

Abstract: On October 24th, 1950, 2,750 male pheasants were aged and weighed by State Game
Biologists at the National Tea Company's Locker Plant at Hopkins, Minnesota. Shedred

contributed by Minnesota hunters for the Veterans' pheasant dinner held annually at the Fort Snelling
Veterans Hospital. Two of the pheasants, an immature male and an adult male, had much enlarged feet.
See Plate 8. The feet were removed and sulbedito Dr. R. Fenstermacher, Division of Veterinary
Medicine, University of Minnesota, for examination. Dr. Fenstermacher diagnosed the condition as
bumblefoot and stated that bumblefoot is usually caused by soil anaerobes which gain access through
foot lesions. In addition, however, urates were found in the feet indicating the possibility of a Vitamin A
deficiency. Although a partial check was made of the literature, no mention of bumblefoot in pheasants
was found.
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Erickson, R. E., and J. E. Wiebe. 19%Beasantseconomics andandretirement programs in South
Dakota Wildlife Society Bulletin 122-27.

Abstract:During the era of the Soil Bank program in South Dakota, numbers of nonresident pheasant
hunters were correlated significantly with pheasgapulations, which in turn were correlated

significantly with acres of cropland retired in vegetative cover. Applying the same relationships, a
potential increase in nonresident pheasant hunters would result in additional expenditures in excess of
$10 millon annually if approximately one half of South Dakota's current (1971) 3.4 million acres of
retired croplands contained vegetative cover similar to that occurring during the Soil Bank program. At
present, no cover exists on most of these 3.4 million acres

ONNAyYy3Ii2ys ChdX [yR 5d DSHSNIT @ HAMpP @ t KSFalyd O
American Ethnologist 42:39914.

Abstract: The Chinese ringecked pheasant was named Soétht { 2 G Q& adl 4GS 6ANR Ay 1
GAYYABNYIWES F22Ré NBYI|F AymF WXLRWA I K2 (@SH{RIDBEK (KI G
symbol to hunt is both part of the good life ahdy RA OF G A @S G KIF i & Odzfbalamdes ¢ | y R
Given eveimore-intensive monocroppingiowever, the pheasant is trouble. With its habitat

disappearing and its numbers significar@ys Of A YAy 3T Yl ye 62 NNENA DR Ly LIS
effort to recover pheasantnumbesA 1 K2 dziT 2 FFSY RA Y 3 | 3 Nfoledzor heddhl Ay { ¢
G a dzY Y A Uréduceéddvariousld By yé LINB LR al f &3 | Y2 ypbpagdidh stz ol & &
nature in the form of pheasartabitat profitable. In this social history of tipleasant in South Dakota,

we usehistoricatmaterialist and phenomenologicperspectives to gplore efforts to harmonize culture

and nature through pheasant capitalism.

Errington, P. L. 1942. On the analysis of productivity in populations of higher vertebrates. Journal of
Wildlife Management 6:165181.

Abstract: This paper was prepared &ssist students of productivity in avian and mammalian

populations to guard against errors arising from neglect of compensatory trends in reproductive and

loss rates. Some degree of increased breeding as a result of losses of eggs or of young canda expect
for a consider able variety of higher vertebrates, and an analysis of productivity of a hypothetical species
(similar in behavior to the ringecked pheasant) is outlined as an illustration of techaiqu

Errington, P. L., and F. N. Hamerstrom, Jr371.9 The evaluation of nesting losses and juvenile
mortality of the ring-necked pheasant. Journal of Wildlife Management 226.

Abstract: The ringnecked pheasant hen typically brings off one brood of young per season if it can. Its
chief laying season extends from the middle of April to the middle of June in northwest lowa, and during
this time the vast majority of the clutches destinedpimduce young will be begun. Clutches begun

prior to the middle of April or subsequent to the middle of June appear to be of little consequence in
reproduction. Observed nesting losses have been high but appear to have been largely offset by
successful remsting attempts following the failure of earlier clutches. Of a total of 445 nests under
regular observation from 1933 to 1935, 76.9% were unsuccessful. Of 251 nests for which the
approximate dates of laying of first eggs were ascertained, 61.8% wenefailCorrecting the data by
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dropping from further consideration 17 clutches (mostly of single eggs) that had been barely started
before failure occurred and which for practical purposes had slight if any actual significance, we still
have a failure of 59% of the 234 clutches for which time of beginning is known. Nesting losses
established at from 59.0% to 76.9% of the clutches look very alarming if viewed uncritically. However,
calculations on the basis of the data at hand indicate that, in round numfvers,70% to 80% of the

hens finally succeed in bringing off broods. The data most pertinent to such calculations are those
providing ratios of successful to unsuccessful clutches begun imioalth intervals during the breeding
season, those showing reéie advancement of incubation of failed clutches, and those showing the pro
portion of broods seen in the field that were hatched from clutches begun during the various periods.
Success or failure of clutches seemed to bear less evident relation to sggiguality of nesting cover

than might have been expected; nor has there seemed to be any clear connection between differences
in kinds and numbers of nesting enemies and the intensity of depredations upon eggs as manifested
from year to year, thus conrfning others of our stuigs.Brood count data indicate a gradual decline in
average size of broods that bears a rather distinct relation to the age of the young but not to the time of
the season at which the young were hatched. It appears broadly truebtibatds brought off at any

time during the main nesting season are comparable in size for comparable age classes and enjoy not
dissimilar advantages. The limited data we have do not reveal a more rapid decline in average size of
broods known to have beerubjected to the heaviest predation of which we have record. There are
some indications that the survival of young is greater in environments somewhat understocked with the
species. In view of the increasing likelihood that many of the interrelationshipgkea breeding

pheasants, their existing habitats, and the usual predators upon their eggs and young, are naturally
stable and selfidjusting, and in view of the paucity of our knowledge, management suggestions could
well be made with caution. Increasiniget extent rather than the quality of nesting habitats in

established pheasant range has about as much promise as anything we can see as a general
management measure.

Etter, S. L., R. E. Warner, G. B. Joselyn, and J. E. Warnock. 1988. The dynandesafitpdbundance
during the transition of intensive rowcropping in lllinois. Pages 111127in D. L. Hallett, W. R.
Edwards, and G. V. Burger (eds.), Pheasants: symptoms of wildlife problems on agricultural
lands. North Central Section of the Wildlife 8ety, Bloomington, IN, 345 pp.

Abstract Survival of wild ringpecked pheasantfasianus colchicug eastcentral lllinois was studied
during 19621972 ¢ aperiod of abrupt change in agriculture and declining pheasant abundance. During
the phaseout of the Federal Feed Grain Program of the 1960's, increasing farm disturbances and
reduced interspersion of prime cover types rendered theualfiter landscape less hospitable for
pheasants. In general, pheasants were found to have variabletyearar paterns of survival and
reproduction, reflecting complex interactions of weather, characteristics of cover, farming practices, and
pheasant movements. Dispersal was similar between age classes. Howestere#ally winter survival

of juvenile hens was tygally only onehalfto two-thirds that of adult hens. Differential survival

between juvenile and adult hens was confined to fall and early winter. For a juvenile hen, the later the
date of hatch, the lower its probability of survival from autumn into wmtikelihood of survival was

not a simple function of physiological condition as expressed by body weight, but apparently related to
how pheasants responded to changing weather and farming disturbances in fall, with older, relatively
experienced birds me likely to cope with these changes. Had juvenile hens survived as well as adults,
numbers of pheasants in winter would have been nearly-thmed higher.
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Etter, S. L., J. E. Warnock, and G. B. Joselyn. 1970. Modified wing molt criteria for estittetiages
of wild juvenile pheasants. Journal of Wildlife Management 34:6286.

Abstract: Comparison of the growth rate of the primary wing feathers of recaptured wild lllinois
pheasantsRPhasianus colchicywiith that of penreared birdgTrautman 1950) indicated that the 10th
(outermost) primary feathers of wild pheasants grew faster than did those ofgared birds.

Suggested modifications of Trautman's age criteria based upon the rate of growth of the 10th primaries
of recaptured bir@ are presented. Chronologies of hatching derived from the estimated ages of fall
trapped wild juvenile pheasants, using modified age criteria, were in closer agreement with nest data
from the same study area than were chronologies of hatching derived usimodified crigria.

Evans, R. D., and C. W. Wolfe, Jr. 1967. Effects of nest searching on fates of pheasant nests. Journal
of Wildlife Management 31:754759.

Abstract: Data from 1,276 pheasarn®Pfasianus colchicligests were examined tetermine the effect

of nest searching on nest fate. Nests were divided into three groups: Group |, nests visited while a hen
was present and flushed at least once; Group Il, nests visited while a hen was present but never flushed;
and Group lll, nests tminated before discovery. Group Il had the highest percent success (48.4).

Group | had the highest percent abandonment (22.8). The percentage of nests lost through predation
was lower at active nests than at terminated nests and was not increasedstyniy). When selected

data from Group | and Il were combined, the resultant values approximated the corresponding values
for Group Il and indicated the nesting study had a negligible effect on the eventual fate of the nests.

Evard, J. O. 1996. Wintereather and pheasant populations and harvests in northwest Wisconsin.
Wisconsin Department of Natural Resources Research Report 171, Madison, USA.

Abstract: A study was conducted during 1982 in northwest Wisconsin to examine the effects of

winter weather on spring ringnecked pheasanfhasianus colchicupopulations and subsequent fall
harvests and to determine pheasant harvest characteristics. The 502stuitty area was located in St.
Croix and southern Polk counties, on the northern limit cggant range. Winter weather records were
obtained from an Amery weather station, and a winter food availability index was developed by
examining a random sample of 1 0% of the study area. Crowing pheasant cocks were censused
throughout the study area, iading Waterfowl Production Areas (WPAs) and Conservation Reserve
Program (CRP) lands. Hunter bag checks were conducted during the first 2 days of the hunting season,
while other hunters were asked to maintain seadong hunting diaries. Little food, ifé¢ form of

standing corn, was available to pheasants in most winters. There was a significant negative relationship
between winter severity and spring pheasant indices. Crowing cocks declined following winters with
prolonged deep snow and subzero tempenas and increased following mild winters. There was a
relationship between winter weather and spring crowdoock trends and between spring crowingck

trends and fall pheasant harvests. Trends in hunter bag checks during the first 2 days of the hunting
season predicted total season bags. Inexpensive hunter diaries provided accurate trends in pheasant
harvests and hunter success.



88

Fant, R. J. 1957. Criteria for aging pheasant embryos. Journal of Wildlife Management 232824

Abstract: Themortality of pheasant embryos during incubation is discussed, together with the
chronological appearance of visible criteria for the purpose of establishing the age at death or
backdating clutches in nests encountered in the field.

Farris, A. L., E. D.lengdan andR. C. Nmsen 1977. The ringhecked pheasant in lowalowa
Consenration Commission Des Moines,dwa. 147pp.

(No copy located)

Feber, R. E., P. J. Johnson, and D. W. Macdonald. 2020. Shooting pheasants for sport: what does the
death of Cecil tell us? People and Nature 2:83.

Abstract People hunt and kill animals for sport in many parts of the world. This raises many issues,

some of which were brought to the fore when a liBanthera legnicknamed Cecil, was killed by a

trophy hunter in Zimbabwe in 2015. Cecil's death led to an unprecedented public reaction in Europe and

the USA, and a debate in which opponents and supporters of sport hunting advanced different types of
argument based on, inter alia, conservation, animal welfareenwhomics. The reaction to the Cecil

event provides a perspective for scrutinizing sport hunting more widely. In this article we explore

LI N ffSfa 0SG6SSy A2y UGUNRLKE KdzyliUAy3a Ay ! FNROI 6
shooting ofcommon pheasaniPhasianus colchicua sport which is largely sustained in the UK by the
Fyydzrf NBESIFasS 2F 20SNInn YAfttA2y OF LIIAGSTONBR 0A
themes that are likely to be influential for the future of spartnting more widely. These include the

extent to which sport hunting maintains land for wildlife, and the impacts of intensification (e.g. the

extent to which quarry are reared and released). Concern for the welfare of quarry animals is a

dominant theme irdebates about hunting. These themes are likely to be relevant for the conservation

of many species hunted for sport. Increasing distaste for the killing of animals for sport in many

countries may lead to the end of some types of sport hunting, with gafptins for both habitat and

wildlife conservation. It would be both prudent and appropriate for conservationists to increase the

urgency with which they seek alternative methods for preventing loss of biodiverse land to other uses.

Fisher, H. I., R. WHiatt, and W. Bergeson. 1947. The validity of the roadside census as applied to
pheasants. Journal of Wildlife Management 11:2036.

Abstract: It is apparent that great variation exists in the results obtained in censusing pheasants by the
roadside nethod. Observers do not agree with each other as to specific details of methods or results
and oftentimes fail to note the extensive variability prevalent in all studies thus far published. A
comparative study of individual censuses in Montana showed tteebe highly erratic and often not in

line with known seasonal fluctuations in populations. The same may be said for bi weekly and monthly
averages of censuses. Moving averages-ofdakly averages show results more in line with known
annual population canges, but they involve taking successive censuses over a period of at least six
weeks and consequently are more timmensuming and expensive than are other types of-faliible

census techniques. Even within a period of one month the restiltelividual censuses are often
significantly different, and the coefficients of variability are so high that the method is shown to be
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unreliable. True, no adequate method which may be applied generally has yet been devised for
censusing pheasants, but it appeahnst attacks on the problem other than by means of the roadside
census technique are desirable and promise to provide more accurate results.

Fischer, L., J. Liebing, I. Volker, L. Baudler, F. Gethoffer, U. Voigt, U. He&eéhsann, P. Wohlsein, U.
Siebet, and M. Lierz. 2022. Occurrence and relevancélgtoplasmaspp. in freeranging
pheasants from northwestern Germany. European Journal of Wildlife Research 68:7.

Abstract_Since 2008/2009, the population of freanging ringnecked pheasants was recorded to
decrease all over Germany. VariddgcoplasmaM.) spp. are causing severe respiratory signs in captive
game bird species. Furthermoné, gallisepticumis responsible fomassive dieffs in consequence to
severe conjunctivitis in house finches in the USA. Therefore, the prevalence of mycoplasmas in free
ranging pheasants was investigated and a potential impact on the population decline of pheasants
discussed. Within thistudy, 150 freeranging pheasants were sampled via tracheal swabs and tissue
samples of the trachea and the periorbital skin, as the latter displayed inflammatory alterations in
previous studies. In total, 177 samples were investigated for the presemgaufplasmas using cultural
and molecular biological methods. In 76 birds, necropsy was performed additionally. In total, 73.7%
(51/76) of the examined pheasants had periorbital skin alterations. Furthermore, 64.4% (114/177) of the
samples tested positivier mycoplasmas via PCR. Overall, 102/177 samples (57.6%, 78/105 tracheal
swabs, 19/51 skin tissue, 5/21 trachea tissue) tested positive for mycoplasmas via ddifaoplasma
gallinaceumd y T'M. puliotudé y  T'M. glyeaptilund Y M. imess(y’~ ' m M.(g@llindruyhR
Oy I' p0 6SNB FTNBIljdzSyiate A Bgdplasngppdwere ifolategpfro@bnd S& 6 np
sample. All examined samples tested negativeMopallisepticum Of 51 skin samples investigated for
mycoplasmas, 24 (47.1%)owed inflammatory skin alterations in histology, and 58.3% (14/24) of these
samples tested positive fdvlycoplasmaspp. additionally. Overall, there was a significant correlation
between inflammatory altered skin samples and the detection of mycoplasmaeyiorbital skin

samples. Based on the present results, the isolMigdoplasmaspp. may play a role as facultative

agents for the observed inflammatory skin alterations. However, additional investigation is needed to
confirm this presumption.

Fontaine, J. J., A. D. Fedele, L. S. Wszola, L. N. Messinger, C. J. Chizinski, J. J. Lusk, K. L. Decker, J. S.
Taylor, and E. F. Stuber. 2019. Hunters and their perceptions of public access: a view from
afield. Journal of Fish and Wildlife Management:589-601.

Abstract Declining hunter participation threatens cultural traditions and public support for

conservation, warranting examination of the forces behind the downward trajectory. Access to lands for
hunting, an oftercited reason fononparticipation, may play a critical role in the retention and

recruitment of hunters. Meeting the access needs of a diverse hunting constituency requires
understanding how hunters use and perceive access opportunities, particularly-pabéiss sites.i@n

that perceptions of access are entirely place based and degrade with time, traditional postseason survey
methods may fail to adequately quantify the value of public access to the hunting constituency. To
overcome the potential limitations of postseassurveys, we conducted esite assessments of hunter
perceptions of habitat quality, game abundance, ease of access, and crowding as well as whether the
SELISNASYOS YSi GKS KdzyiSNBAQ SELISOGFGA2YE | YR (GKSA
interviewed 3,248 parties of which 71.5% were hunting. Most parties (65.9%) reported having no private
access within the region of Nebraska where they were interviewed. Parties (67.6%) were largely limited
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to two or fewer hunters, most of whom were adult males @#%) who were, on average, 41.2 y old. The
perception of publieaccess sites was generally positive, but 43.1% of parties indicated that game
abundance was below average despite 59.2% of parties seeing game and 37.3% harvesting at least one
animal. Similato other explorations of hunter satisfaction, we found game abundance, and in particular
harvest success, had the most consistent relationship with hunter perception of public access. By
surveying multiple types of hunters across sites that encompassge raf social and ecological

conditions, we gained a broader understanding of how hunters perceive public access in real time,
which will help to inform future management decisions to foster and improve pabbess programs.

Fontaine, J. J., C. F. Jengen, E. F. Stuber, L. Gruber, A. A. Bishop, J. J. Lusk, E. Zach and K. L. Decker.
2017. Species distributions models in wildlife planning: agricultural policy and wildlife
management in the Great Plains. Wildlife Society Bulletin 41:2%4.

Abstract: We know economic and social policy has implications for ecosystems at large, but the
consequences for a given geographic area or specific wildlife population are more difficult to
conceptualize and communicate. Species distribution models, which exateEpecieshabitat

relationships across ecological scales, are capable of predicting population changes in distribution and
abundance in response to management and policy, and thus, are an ideal means for facilitating
proactive management within a largpolicy framework. To illustrate the capabilities of species
distribution modeling in scenario planning for wildlife populations, we projected an existing distribution
model for ringnecked pheasant®hasianus colchicusnto a series of alternative fututandscape

scenarios for Nebraska, USA. Based on our scenarios, we qualitatively and quantitatively estimated the
effects of agricultural policy decisions on pheasant populations across Nebraska, in specific management
regions, and at wildlife managementess. Published 2017. This article is a U.S. Government work and is
in the public domain in the USA.

Francis, W. J. 1968. Temperature and humidity conditions in potential pheasant nesting habitat.
Journal of Wildlife Management 32:386.

Abstract:Measurements of temperature and humidity within different vegetative cover typdiinois
pheasant range were made, and absolute humidity parameters calculated. Preferred nesting cover of
pheasantsPhasianus colchichbas been found to be strip coveu¢h as fencerows and roadsides) and
hayfields. Within these cover types summertime maximum temperatures remained lower than in other
cover types. Saturation deficits were also lower in the preferred cover types than in other cover types,
and were very higin cornfields and certain grasses. Success of pheasant reproduction appears to be
related to placement of nests in vegetative types offering a favorable microclimate. Temperature and
humidity variations among cover types exceed the mean geographicalivaraver a wide area.

Frank, E. J., and E. E. Woehler. 1969. Production of nesting and winter cover for pheasants in
Wisconsin. Journal of Wildlife Management 33:8820.

Abstract:A program of habitat manipulation seemed to maintain rivecked phasant Phasianus
colchicu} populations and hunting success on a 16580k study area in southern Wisconsin. In some
cases, local population responses of pheasants to management were swift and dramatic.-On well
drained, upland sites canary graBhalars arundinacep Blackwell switchgrasBd&nicum virgatun
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and brome gras€Bfomus inermisproduced the most gesfactory type of nesting cover. On muck or

peat soils, canargrass and timothyRhleum pratensegave best results. 8pg seeding wamost

successful on mineral soils, while on muck or peat soils August seeding was most successful. Lodging of
nesting cover was a problem on organic soils and on fertile uplands when rainfall was above average in
May and June. Forage sorghurB®(gum bicolg and sorghurssudan grass hybrid$(bicolor X S.

sudanensg established annually, provided good winter cover on upland sites during a single growing
season. Such cover was useful on diverted croplands, as interim winter cover until woody plantings
furnished protective cover, or as cover near annual food patches.

Fredrickson, L. F., R. L. Linder, R. B. Dahlgren, and C. G. Trautman. 1978. Pheasant reproduction and
survival as related to agricultural fertilizer use. Journal of Wildlife Management 245.

Abstract: Wing-clipped wild pheasant$hasianus colchicus/ere stocked in outside pens in the spring

of 1972 and 1973; half of the pens were fertilized at recommended rates. Breeding hen pheasants were
force-fed single capsules weekly containing 0, 100 mg, 300 mg, an§aif a fertilizer mixture. Six

week-old chicks in outside pens andday-old chicks in battery brooders were given fertilizer pellets

mixed with a commercial ration. No differencés>0.05) due to fertilizer ingestion occurred in nesting
success, egg production, pipping rates, eggshell teigknclutch size, egg fertility, hatchability, crippling

of chicks, chick behavior on the visual cliff, response of chicks to hand catching, survival and weight of 6
week-old chicks, number of ovulated follicles per hen, or hen weights. Fertilizer dialhpoeciably

affect the pheasants although some mortality did mcc

Fredrickson, L. F., and C. G. Trautman. 1978. Use of drugs for capturing and handling pheasants.
Journal of Wildlife Management 42:69693.

Abstract The objective was to determinghether a suitable drug could be found when using corn as
the bait for tranquilizing and capturing pheasants in winter con centration areas. Five orally
administered anesthetics, (triboromoethanol, tranimul, methoxymol, metomidate, and sodium
pentobarbital)were tested on penned pheasan®Hhasianus colchicus evaluate their usefulness for
pheasant capture and transportatior©f all the drugs tested it appears that only tribromoethanol has
promise for capturing wild pheasants and tranquilizing pennedaghats for transport purposes. We
stress that pheasants may be captured only once using this drug. Winter flocks of game birds should be
pre-baited for 1 to 2 weeks. Use several piles of drugged con8%53) so several birds can feed at the
same time. Dting the winter, birds should be kept at room temperature for recovering to avoid death
from hypothermia. Further research should involve comparison of catch rates and costs with that by
"walk-in" traps and projection ns.

Frey, S. N., S. Majors, M. Bonover, T. A. Messmer, and D. L. Mitchell. 2003. Effect of predator
control on ringnecked pheasant populations. Wildlife Society Bulletin 31:7235.

Abstract: Increased predation by mammalian predators has contributed to decliningphirgsant
(Phasianus colchicupopulations in many areas of the United States, including the Intermountain West.
To reduce the impacts of predation, managers of uptarahagement areas usually reduce predator
numbers, improve nesting habitat to increase pheasantipiion, or provide a combination of both
techniques. Many of these areZD kntin size because they often are former dryland grain farms that
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have returned to the state or School and Institutional Trust Lands. The purpose of our study was to test
whether predator removal in areas of this size could increase pheasant recruitment survival. We
analyzed the effects of mammalian predator removal during winter spring on populations of mammalian
predators and pheasants, as well as the subsequent effect on phehaater success in 2 separate

sites in Utah. At both sites, we located series of paired plots and then randomly selected one plot of
each pair to serve as treated plot (predator removal) and the other as the untreated plot. At site 1,
where each plot wa0.4 kn?, there were no differences in mammalignedator numbers between 6
treated and 6 untreated plots. Additionally, we could find no differences in pheasant numbers or in the
success of pheasant hunters between treated and untreated plotste 2, where plots were 4 times

larger than in site 1, treated plots had more pheasants. Our results indicated that predator removal
might not increase pheasant populations when applied only to small areas (18).4kmmight be more
successful in largareas

Fried, L. A. 1940. The food habits of the ringcked pheasant in Minnesota. Journal of Wildlife
Management 4:2736.

Abstract: 1. In Minnesota the ringieckedpheasant is chiefly a granivorous bird, preferring cultivated
grains at all times of thgear. 2. Corn is taken more often and in greater quantity than any other single
kind of food, and is the most important item in the pheasant's d&tDamage to newly planted and
growing corn by the pheasant has been greatly exaggerated; less thgreorent of the corn eaten is
sprouted. 4. In May and June, when pheasants are believed to do their greatest damage to corn, the
amount of mutilated and silage corn together exceeded by 24.4% the amount of perfectdihile

winter feeding probablyaved many pheasants from starvation, the high mortality during the winter of
1936 was due more to lack of good cover than to want of food. Proper shelter is at least as important a
factor in saving birds during periods of severe weather as is food. In cases it is the decisive factor.

6. Pheasants consume a large number of weed seeds but the effect upon the next year's crop of weeds
is probably small7. The most common weed seeds taken were those of green and yellow foxtails,
common ragweed, and wilduckwheat. Together, these made 78.7% of all weed seeds e8ten.
Grasshoppers were eaten more often and in greater numbers than any other kind of animal food. The
largest proportions of these insects were taken in April and in July when they wereegghend

nymphal stages, respteely. Thus, pheasants may act as a check not only on the immediate damage to
growing crops but also on future grasshopper populations

Friley, C. E., Jr. 1954. Daily patterns of pheasant hunting pressure. Journaldhifé\WManagement
18:255259.

Abstract: The net result of a shortened hunting day, particularly Saturdays and Sundays, is the high
concentration of gun pressure within the first two hours. This concentration of pressure into two rather
than five hours oliiously increases hunter congestion and possibly further aggravates faspoeisman
relationships. Whether or not this shift of opening hour to later in the day is helpful in conserving game
is beyond the scope of this paper. Preliminary analysis of athtr showed no reduction in the total
opening day kill. There is no evidence to show that hunting pressusaadaced by shortening the

hunting day. On the contrary, there appears to have been an increase in the number of hunters in the
field at any giva time during the available hunting hours in 1949. With the exception of the first two
days of the season and Sundays, all days with a 10:00 a.m. opening hour show pressure peaks in both
the morning and the afternoon with the noon meal hour apparently mspble for the low pressure
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between the peaks. With the 10:00 a.m. opening hour, the morning peak of pressure, at about 11:30, is
attained in approximately half the time required to reach the morning peak on days with a 7:00 a.m.
opening hour, and the foner peak is greater. For administrators at installations such as Rose Lake or
controlled public hunting areas where heavy pressure is exerted on small game and where it is desirable
to maintain close checks on both game kill and hunter pressure, the assigrof personnel involved in
issuing permits and examining hunters and game bag at the end of the hunt can be more intelligently
planned. On the state game areas, where random field checks of hunters are often made to determine
pressure and kill, administtors will obtain maximum information by concentrating contact efforts at

about the time maximum pressure begins to decline.

Fulton, R. M. 2020. Common diseases of Michigan gamebirds: a retrospective study. Avian Diseases
65:26-29.

Abstract Michigan has abundant resources for outdoor activity including upland gamebird hunting in
the wild and on licensed hunting preserves. Due to the popularity of hunting, Michigan had a thriving
gamebird industry before the economic downturn of 2008/2009eAfhe economic downturn, the

number of gamebird preserves decreased. To understand the health issues faced by captive gamebird
raisers while the industry was thriving, a-2&ar retrospective study of gamebird submissions to the
Michigan State Universityeterinary Diagnostic Laboratory from 1983 through 2008 was undertaken.
Although pheasants, quail, partridges, grouse, and mallard ducks were raised, pheasants greatly
outnumbered all other gamebird species, both in numbers and submissions, and quathe/erext

most predominant species. Causes for submission included parasitic, bacterial, viral, and miscellaneous
causes. Parasitic diseases were predominant, with coccidiosis being the leading diagnosis in pheasants
and partridges an€apillariaspp. infesation of the crop prevailing in quail. Bacterial diseases were the
next most predominant affliction, with clostridial enteritis, both necrotic and ulcerative, in quail, and a
variety of bacterial diseases were found in pheasants and partridges. Roentiétis and adenovirus

were the most prevalent viral diseases in pheasants, with adenovirus being the predominant viral
disease in quail and paramyxovirus the most prevalent in partridges. From these findings, we conclude
that gamebird submissions shoudé closely screened for parasitic diseases and the diagnosis confirmed
at necropsy through scraping and examination of affected tissues.

Gabbert, A. E., Leif, A. P., Purvis, J. R., and Flake, L. D. 1999. Survival and habitat usenegkeug
pheasantsduring two disparate winters in South Dakota. Journal of Wildlife Management
63:711722.

Abstract: Severe winter weather in the Northern Great Plains of North America can alter availability of
winter cover and cause increased mortality of Fimgcked pleasants Phasianus colchicusVe

monitored pheasant survival and habitat use via radiotelemetry during the second most severe winter in
eastern South Dakota since 1892. We captured and radiomarked 48 femateedkgd pheasants at

the onset of the 199697 winter and monitored survivors through spring at 3 sites in eastern South
Dakota. We also monitored 58 female ringcked pheasants at the same sites during the 1985

winter, a winter characterized by below average temperature and average snowfatée(\severity

rank: 35th). Survival of radiomarked hens in 1996 (0.61 [SE = 0.07]) was highex(0.001) than that

in 199697 (0.03 [SE = 0.02]). Mortality due to predation was higRe0(042) than mortality due to
weather in both winters. Mortalit due to weather did not diffefR= 0.787) between winters. However,

31 of 41 deaths occurred during blizzard periods in 19B6indicating severe weather increased the
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vulnerability of pheasants to predation. Radiomarked hens showed the highest preéefantall grass

(>75 cm), cattailTyphaspp.) wetland, and corn food plot habitats in winter 198& and early winter
199697. Shelterbelt and corn food plot ranked highest for pheasants that survived to the second half of
the 199697 winter. We conclde that shelterbelt and food plot habitats are essential to the survival of
pheasants in eastern South Dakota during extreme winter weather conditions

Gascoigne, W., R. Hill, M. Haefele, J. Loomis, and S. Hyberg. 2021. Economics of the Conservation
Reserve Program and the wildlife it supports: A case study of upland birds in South Dakota.
Journal of Outdoor Recreation and Tourism 35:100385.

Abstract The research presented in this study focuses on the economic value of the U.S. Department of
Agriculture's Conservation Reserve Program (CRP) by using primary survey data to derive both the
economic contribution (jobs, wages, and vakeded) and consumer welfare values. The combination

of the two economic methods as it pertains to the CRP isvalrapproach within the published

literature. The survey was conducted querying upland bird hunters in South Dakota on their hunting
activities, expenditures, and use of land enrolled in the CRP. In 2013, South Dakota had 972,000 acres
enrolled in the CRBnd have consistently ranked in the top ten for states with enrolled acres. Based on
the data gathered and 2015 hunter figures, our results indicate that upland bird hunting on CRP lands
contributed $17.7 million of annual value added and 365 jobs to tite £conomy. Furthermore, our

study estimates consumer surplus benefits of $133.7 million annually to South Dakota upland game bird
hunters are associated with CRP lands. Although elected officials often concentrate on economic
contribution and/or impactsone should not overlook welfare values as they are a measure of well

being something pertinent to rural areas of the U.S. that struggle with outmigration and attracting new
employment opportunities. The collective results within this study highlighettenomic importance of

the CRP to the outdoor recreation sector. Given these economic impacts capture only a portion of CRP
benefits, they indicate large potential economic impacts to the South Dakota economy if a large
reduction in program acres were taour.

Gates, J. M. 1966 Crowing counts as indices to cock pheasant populations in Wisconsin. Journal of
Wildlife Management 30:735744.

Abstract: Reliability of the crowing count was investigated in 188%n an area of known pheasant
populationsin eastcentral Wisconsin. Certain assumptions implicit in use of the crowing count as a
population index were tested: (1) that the timing of counts was uniform each year in relation to the
seasonal trend in crowing, (2) that a constant fraction of thekqaopulation was crowing at all density
levels, (3) that annual variations in sex ratios did not influence crowing behavior, and (4) that crowing
intensity was independent of population density. Only the latter assumption was rejected. Crowing
intensity ncreased about 8 percent per unit increase of 100 cocks on the study area. This degree of bias
was regarded as relatively unimportant operating over the narrow range oftgegear population

change in the present study. Since population levels ofteerdiff a greater extent between areas than

they do between years in the same area, density bias may be more important where crowing counts are
used for regional comparisons. The importance of making crowing counts only under optimal weather
conditions in oder to minimize sampling error is stressed. Under Wisconsin conditions, the crowing
count appeared to be reliable as an annual index to cock pheasgmnilations.
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Gates, J. M. 1966 Validity of spur appearance as an age criterion in fifeeasant. Journal of
Wildlife Management 30:8485.

Abstract The reliability of age determination based on spur appearance in the phedaagianus
colchicuy was investigated by (1) comparing results of the spur method with the bursal method (2)
testing with knownage spurs biologists experienced in using the spur method. Errors in age
determination with the spur method in Wisconsin averaged 20 percent in adult pheasants and 1 percent
juveniles. In knowsrage spur tests, in which the actual age ragpnesented was 3.9 juveniles per adult,
results of 22 biologists varied between 1.8 and 9.8 juveniles per adult. An important drawback-to spur
appearance technique is that it is based on subjective criteria, which individuals interpiigfesently

that the results obtained may be highly divergent. Age ratios should therefore be obtained the bursal
method whenever possible, and extreme caution should be used in interpreting age ratios based on spur
collections

Gates, J. M., and J. B. Hale. 1974. Srabmovement, winter habitat use, and population
distribution of an east central Wisconsin pheasant population. Wisconsin Department of
Natural Resources Technical Bulletin 76, Madison. 55pp.

Abstract: Yearround patterns of pheasant movement and seaal habitat requirements were studied

from 1958 to 1966 in southwestern Fond du Lac County and adjacent parts of Green Lake and Dodge
County, Wisconsin. This area traditionally supported some of Wisconsin's highest pheasant populations.
Analysis of pheassa movements was based on 2,323 marked pheasants which provided 7,600 individual
movement records following original capture and marking. Movements in fall, as well as distance of
travel to winter cover, differed prominently with sex and age. Adult coak®\the least mobile,

followed in order by adult hens, juvenile cocks, and juvenile hens. Wetlands provided the major winter
cover. Successive generations of hens from various parts of the study area haéfimelt traditions

for specific wintering areasnd persistence of family organization during the move to winter cover was
one of the primary mechanisms through which tradition was passed. Movement to winter cover was
jointly influenced by weather and availability of alternative cover. Traditionatenity areas attracted
pheasants from summer ranges averaging 8.3 square miles in size. Daily movements in winter between
food and cover typically covered 1/4 mile or less, with 1/2 mile the apparent upper limit of the daily
cruising radius. Distributionfavinter cover had a more important bearing on the distribution of winter
populations than availability of food. For 7 winters, 78 to 88 percent of the winter pheasant population
was associated with wetland cover, primarily shiadyr. Among hens, body cdiion at winter's end

varied significantly from year to year depending on food availability and energy demands of the
preceding winter. Latavinter variation in hen condition had an important bearing on subsequent rates

of reproduction and survival. Spgrdispersal from winter cover showed cocks departing ahead of hens,
and adult hens preceding young hens. Spring dispersal of adults was interpreted-asgaab

homing to specific breeding areas. Because of lower reproductive success on uplandspfelgeess

from wetlands predisposed higher spring populations to lower productivity, a key mechanism through
which population growth might have been checked. Habitat needs during the reproductive period could
be supplied on tracts as large as 1/4 to 1/2 aspumile without exceeding the normal range of travel

during reproduction. Both cocks and hens showed strong preferences for wetland cover during pre
nesting activity. Wetlands were the primary cover type in which brood production occurred, although
adjacent uplands were preferentially used for brood rearing. Management recommendations for the
preservation of winter cover, provision of winter food, influencing hen distribution in spring, and use of
wintering areas as shooting preserves are offered.
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Gates,J. M., and J. B. Hale. 1975. Reproduction of an east central Wisconsin pheasant population.
Wisconsin Department of Natural Resources Technical Bulletin 85.

Abstract: Pheasant reproduction was studied from 1958 to 1966 in southwestern Fond du Lac County
and adjacent parts of Green Lake and Dodge Counties, Wisconsin. This area traditionally supported
some of Wisconsin's highest pheasant population. Egg laying in first clutches begarAprinia an

average year, peaked in early May, and terminated id-khay. Cutches estabshed after midMay in a
normal year consisted mostly of renesting efforts. No evidence was found of an extended period of
random egg laying and nest abandonment preceding actual nesting; these phenomena appeared to be
density depenént actions that do not characterize all levels of pheasant density as previously
supposed. Annual variation in nesting phenology depended on the physiological condition of the hen in
late winter and early spring. Preferred nesting cover was residual aggetin wetlands in early spring

and new growth in hayfields as the season progressed. Nest placement in both wetlands and hay was
random with -respect to edge. Nest densities in hay were highest in unharvested stands. It is a basic
principle of Wisconsipheasant ecology that pheasants are largely dependent on wetland cover for
successful reproduction. Nest mortality in hay is too high for populations to maintain themselves unless
alternative cover is present to counterbalance heavy production lossesyfields. Nest success was
highest in unharvested bay, lfowed in order by wetland cover, strip cover, small grains, harvested hay,
and peas. Success of all nests varied from 24 to 46 percent per year and averaged 30 percent for all
years studied. Farmingperations and predation were leading causes of nest failure. However,

predation was viewed as the major limitation of nest success because much of the mortality from farm
machinery ultimately stemmed from need to renest after nest destruction by predafdsignificant
relationship between the average size of incubated clutches and the mean weight of hens in late winter
led to the conclusion that physical condition of the nesting hen was the chief variable affecting egg
production. Yearly variation in @k production stemmed from annual differences in nest success and
the rate of hen survival during nesting. Under Wisconsin conditions, renesting apparently contributes
less to annual production than is true in many other areas. Wetland cover types atetti63 percent

of successful production in an average year, higher than all other types. Sharpness of hatching curves in
Wisconsin may depend on the extent to which hayfields attract initial nesting attempts, an attraction
which is stronger when nesting delayed. Average hatching dates showed no relationship to the onset
of clutch production or the average date of nest establishment. Delayed onset of nesting was not offset
by compensatory extension of clutch production later into summer. Only aboutc®peof the spring

hen population succeeded in brood production by virtue of successful renesting after hay cutting.
Farming operations, principally hay mowing, were responsible for poor survival efeagbn broods.

Chicks from earlier in the season welder and less vulnerable to mowing; ldtatched chicks

appeared after mowing was completed. Rates of juvenile mortatity between hatching and October 1
varied from 28 to 51 percent and averaged 42 percent. Productivity (number of juvenile hens recruited
to the fall population per breeding hen) was used as the measure of reproductive success. Productivity
varied from a low of 1.1 chicks in 1959 to a higli.@ in 1964. Reproductive success depended chiefly

on ben survival during nesting, and was prindipabntrolled by winter weather through dynamics of

hen condition at the start of nesting and hen survival during reproduction.

Gates, J. M., and G. E. Ostrom. 1966. Feed grain program related to pheasant production in
Wisconsin. Journal of WildlifManagement 30:612617.

Abstract: A pheasantRhasianus colchicusesting study was conducted on 12 square miles of
intensively farmed land in easentral Wisconsin during 19634. Under the Government Feed Grain
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Program during this period, 4fgercent of the area was retired from agricultural production, of which

about half was occupied by cover types suitable for pheasant nesting. At leagteackEht increase in
pheasant production could be attributed to the Program. Nest densities and Ingtshiccess on

Program lands equaled or exceeded those in other cover types. On the average, 17 percent of the area's
successful nests were located in retired cropland. To improve pheasant production on such lands, it is
recommended (1) that quantity and glity of nesting cover be increased; (2) that clipping be delayed

until after mid-July and only necessary clipping be done; and (3) that leteger contracts for land

retirement be provided

Gates, J. M., and E. E. Woehler. 1968. Winter weight losded to subsequent weights and
reproduction in penned pheasant hens. Journal of Wildlife Management 32:234%.

Abstract: Belownormal body weights in late winter among captive rimgcked pheasanfPhasianus

colchicu} hens held at the Wisconsin Stasame Farm in 1963 and 1964 were associated with delayed
attainment of maximum spring weights, later egg laying, and lower body weights throughout the period
of egg laying. No adverse effects were noted on daily rates of egg laying during maximum egg
production, nor on egg hatchability or chick survival. These and previous studies suggest that egg quality
tends to be maintained at expense of the hen's own body condition; hence egg hatchability and chick
survival are seemingly unrelated to winter weightseethough egg number may be reduced depending

on the time of weight loss in relation to normal onset of reproduction. Results of pen and field studies in
Wisconsin indicate that delayed egg laying and higher adult hen mortality may be the principal
consegences of late winter depletion of body resesve

Gatti, R. C., R. T. Dumke, and C. M. Pils. 1989. Habitat use and movements of femaleciegl
pheasants during fall and winter. Journal of Wildlife Management 53:4575.

Abstract: We studied diurnal habitat use and movements of 56 female-riagked pheasants
(Phasianugolchicu¥ on private and public lands in southern Wisconsin from September through April
196871 usingadio telemetry. Habitat use of female pheasants was a funafanonth, year, female

age, and snow cover depth, but not female survival through April. Females preferred food patches and
brush, and avoided pasturesd active croplands in all 7 months. Sha#r wetlands were preferred

by females in all months exce@ictober, and marshes were preferred in all months except January and
February. Retired croplands were preferred from October to December, but avoided in January. Upland
hardwoods were avoided in most months except for periods of deep snow cover. Moptig-tange

sizes averaged 32 ha. Howenge size during t0ay periods peaked in late October through early
November, and declined to a low in early January through early February. Juveniles had larger ranges
than adults, and preyedpon females had largeanges than surviving females. Howange size was
positively related to corn harvesting and pheasant hunting pressure, and negatively related to snow
cover depth. Females began a directional mavegn= 1,150 m) to winter cover in late September.
Distane to winter cover was also a function of female age, fenfetie, corn harvest, and snow cover

depth. Heavy hunting pressure appeared to temporarily suppress the use of food patches and strip
cover, and accelerate the final move to winter cover, but ditdgause females to move off public lands.
Females remained in winter cover from early November through early February, using a variety of areas
and habitats. The abundance of wetland cover in winter may have been responsible for a lack of winter
concentraton and independent moves between adudtsd juveniles.
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Gatti, R. C., and D. R. Schneider. 2015. Relations ofn@afjed pheasant abundance to land cover
patterns in southcentral Wisconsin. Wisconsin Department of Natural Resources Research
Report 19, Madison, USA.

Abstract: We explored the importance of habitat to the abundance of firegked pheasant§hasianus
colchicu¥in order to assess the underlying assumption of grassladdvetland restoration in the

Glacial Habitat Restoration Area (BA). Th&SHRA is a landscageale program which began in 1991
and covers 2,26Rm2(873 mi2) in an active agricultural landscape of sexghtral Wisconsin. We
counted ringnecked pheasant males from roadside stops and mapped allclawetr within 22 phesant
survey units, each 32.5 km2 (12.6 mi2) in sizeamered on shrub/cattailTyphaspp.) winter cover.

We modeled the coverage afne classes of land cover and 13 measures of spatial pattern of habitat to
explainpheasant counts in 1999 and 2000rlganto the GHRA habitat restoratiggrogram. Our

objective was to gain insight into pheasdrdbitat relationships aa snapshot in time among sites that
might support ongoing habitat restoratiaefforts across the entire GHRA over time. When only laabit
variables were considerethe most parsimonious model included only the coverage of agriculiamall
within 402 m of winter cover (AGPWC), and the coverage of winter @ovdocks >8.1 ha. When spatial
pattern metrics were also considered, the mpstrsimonious model incorporated the interspersion and
juxtaposition of agriculturdields (INJUXAG), the number of disjunct core areas of winter cover >10 m
from the edge (NDCAWC), and landschpel contrast between the structure phtch edges (LTECI).
The top five ranked models all included INJUXAG andruilyded variables of spatial pattern metrics;
four of these models also includ&DCAWC, three models included LTECI, and three models included
the meanshape complexity of agriculturfields (FRACMNAG). Pheasant abundancepasitively

related to AGPWC, FRACMNAG, the total coverage of agricultural IBIGHWC, and INJUXAG, but
negatively related to LTECI. We found no evidaghaethe abundance of secure nest cover and
pheasants weg positively relatedyhich is the primary assumption behind habitat restoration in the
GHRA. Thbroad range of coverage of secure nest cover we studied among survey units (0.5 to 4.0
times the GHRA goal) hints that the habitat restoration program mayestbre pheasanpopulations

in southern Wisconsin. Because spatial pattern metrics of habitat mere important than coverage of
habitat classes, we suggest that habitat configuragbould be considered for pheasant management,
although this would beefit from further study. The greater importance of winter cover and winter food
over nest coveto pheasant abundance may suggest a different direction for pheasant management in
south-central Wisconsin.

Geaumont, B. A., K. K. Sedivec, and Gchauer. 2017. Ringecked pheasant use of post
Conservation Reserve Program lands. Rangeland Ecology and Management -BF569

Abstract: The Conservation Reserve Program(CRP) has provided millions of ha of cover for numerous

wildlife species. ManyRP contracts have expired or will expire, resulting in the loss of critical wildlife

cover. The purpose of the current study was to evaluate the potential response afetkgd pheasant

(Phasianus colchicuto future changes in land use. We selectedrfiaund uses that may potentially

occur on CRP lands being converted back to agriculture: 1) séaspgrazing, 2) hay land, 3)-tith

corn Zea mayy and 4) ndill barley Hordeumspp.). As a control, 32 ha of CRP grasslands were left idle

to mimic land in CRP. Using data from 193 riverked pheasant nests, we found nest density was

different among land use®& 0.01). The control and seastimg grazing treatment did not differ from

one anotherPl’ n®nHT ndno I YR n dH nbothBall JréatekneskdersitieslS & LIS O G A @

than notill corn and netill barley treatmentsPf ndnmT ndnn YR ndno Y Gai Kl
K
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pheasantest site selection was influenced by visual obstruction and vegetation height as hens chose
nest sites with taller vertical structure and vegetation heights. Daily survival rates of nests were not
influenced by treatment but did increase with greater \dkabstruction, increased as a nest aged and
throughout the nesting season, and were negatively affected by precipitation events. Our results
suggest that maintaining CRype grasslands will be beneficial for ringcked pheasants because of the
nesting over they provide. However, the conversion of CRP to livestock production may be a viable
option that provides nesting opportunities for rimgecked pheasant, given vertical structure is available
for nesting hens.

George, R. R., A. L. Farris, C. C. @&dawD. D. Humburg, and J. C. Coffey. 1979. Native prairie grass
pastures as nest cover for upland birds. Wildlife Society Bulleting..4

Abstract: Pastures seeded to pure stands of switchgr&mi{cum virgaturjy Indian grassJor
ghastrumnutang, and big bluestemAndropogon gerardiand properly managed as watsgason

livestock forage provided suitable nest cover for firegked pheasant$hasianus colchicyand other
species of upland birds. Under good management, switchgrass ptmdsiged 3.1 successful pheasant
nests/10 ha. Privately owned switchgrass pastures produced Océssitil pheasant nests/Ita even

when grazed early due to drought. In contrast, privately owned alflfd{cago sativhand orchard

grass Dactylis glomerat) hay meadows (typical of existing nest cover in lowa) produced no successful
pheasant nests in 1976 due to early season hay cutting. Bobwhite Qadiih(js virginianysmourning
doves Zenaida macrourg and several species of passerine birds alsoedeist native grasses.

George, R. R., J. B. Wooley, Jr., J. M. Kienzler, A. L. Farris, and A. H. Berner. 1980. Effect of hunting
season length on ringnecked pheasant populations. Wildlife Society Bulletin 8:2783.

Abstract: Comparison of ringpecked pheasantFhasianus colchicuspring roadside census data from
the northern 2 tiers of counties in lowa and the southern 2 tiers of counties in Minnesota oveyeaf 4
period (196477) revealed no significant differences=(0.45,P> 0.50) in populon trends despite
consistently longer hunting seasons in lowa. Both Minnesota and lowa spring and summer pheasant
indexes decreased exponentially from 1964 through 1977, due to habitat loss resulting frooskand
changes and intensive farming.

Gethings, O. J. 2018. The influence®yngamus trachean pheasant populations. Dissertation,
Harper Adams University, United Kingdom.

Abstract Syngamus tracheis a highly pathogenic parasite affecting managed pheasant populatons
within the U.K. Morbidityand mortality rates are high, particularly when birds are managed at high
densities, however very little is known about its disease dynamics and direct effects on pheasants. This
study sought to determine the spatiemporal factors influencing diseaseautrence on pheasant

estates, and to determine what direct effect, if ai$y,tracheas having on pheasant populations.

Several factors influenced within and betwegsar disease transmission; the most important being pen
age, average stocking density and soil moisture. Both stocking density and pen age were positively
correlated with thenumber of eggs per gram of soil, whereas soil moisture was best modelled by means
of polynomial regression. Larval recovery was both moisture and temperature dependent, with
increased movement and abundance of hatched larvae on herbage, which in tulitatit
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transmission. Infection status, i.e. positive faecal egg counts, was associated with larval abundance. The
infectious stages d8. tracheawvere highly spatially aggregated, with feeders acting as a spatial focus for
disease transmission in releagens. This relationship was highly linear, with a steep decline in the

YdzYo SN 2F S33& LISNJ AN} Y 27T & 2Syfigamud tiadhdays pieWolsly T A NA& i
thought to be relatively benign, however it was demonstrated that evenduiical infections were

sufficient to reduce body condition in managed pheasants. It is cleaSthiaacheas pervasive among

managed pheasant populations, and the implications for survival and reproduction are likely to be
significant in the absence of drglmintic treatment. The finding of spatial foci upon estates provides a

simple, lowcost solution to managing environmental contamination that should be incorporated into
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Gethoffer, F., N. CurlandJ. Voigt, B. Woelfing, T. Ludwig, U. Hefif®edmann, H. M. Hafez, M. Lierz,
and U. Seibert. 2022. Seroprevalences of specific antibodies against avian pathogens-in free
ranging ringnecked pheasantsRhasianus colchiclsn Northwestern Germany. PLAINE
16:e0255434.

Abstract Infectious diseases in captive pheasamtilgsianus colchicuare well known, but there is a

lack of knowledge about occurrence and distribution of pathogens irrfiaging pheasants in

Germany. We investigated 604 sera froomted pheasants and 152 sera from wild caught pheasants
between 2011 to 2015, with the aim to determine the prevalence of specific antibodies against different
viruses: Avian influenza virus (AlV) of subtypes H5, H7, H9, paramyxovirus type-1) (R
encephalomyelitis virus (AEV), infectious bursitis disease virus (IBDV), infectious bronchitis virus (IBV),
infectious laryngotracheitis virus (ILTV), avian metapneumovirus (aMPV) and Salmonella sp.,
Mycoplasma synovia@S) andVlycoplasma gallisepticufMG). In addition, 178 caeca were

investigated foiHistomonas meleagridi§he study reveals an ongoing circulation of IBV in the wild
pheasant population during the study. Also high seroprevalences of specific antibodies against aMPV
depending on the ar@ and a strong increase in prevalence of IBDV antibodies in sera of pheasants in
Lower Saxony were detected. ILTV antibody prevalences differed between areas and AEV antibody
detection differed between years significantly, whereas specific antibodiessadglim\/1 could not be
detected and antibodies against ARb,-H7 and-H9 andMlycoplasmaspp were detected in very few

cases.

Giesel, J. T., D. Brazeau, R. Koppelman, and D. Shiver. 1997neRkey pheasant population genetic
structure. Journal oWildlife Management 61:1332338.

Abstract: We investigated genetic variability in 34 ringcked pheasant®fasianus colchicufrom

north eastern lowa using randomly amplified polymorphic DNA (RAPD). We collected pheasants from 5
Conservation ResenRrogram (CRP) habitats or longganding patches of overwintering and breeding
habitats. Each habitat patch was separated from the others-8¢ Bm of unsuitable breeding habitat.
Significant genetic differentiation was found in 9 of the 10 possible-{odgch comparisons, the

exception being 2 sites that were separated by only 5 km. This high level of genetic subdivision among
closely neighboring patches suggests that populations are highly ératgioh
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Gilbertson, D. E., and E. J. Hugghia®64. Helminth infections in pheasants from Brown County,
South Dakota. Journal of Wildlife Management 28:5836.

Abstract: The viscera of 262 wild ringecked pheasant$hasianus colchicugere examined for

helminth parasites. All of the birds wetaken in Brown County, South Dakota, during various months of
1961. The collection consisted of 92 adults, 165 juveniles (yotiige-year), and 5 birds of

undetermined age. Parasitic worms were found in 97 (37.02 percent) of the pheasants, with 86
harbaring only a single species of helminth. The cecal wétatgrakis gallinarumwas the most

prevalent helminth, occurring in 92 (35.11 percent) of the birds; this incidence was distributed
throughout the year and was significantly higher in adult birds.t@peworm Choanotaenia

infundibulun) was found in 15 birds (5.73 percent), but did not occur in any of the 106 birds taken
during the winter. The intestinal nematodAgcaridia gal)iwas found in one bird.

Gill, J. A., and B. J. Verts. 1970. Toleemnof two populations of ringnecked pheasants to DDT.
Journal of Wildlife Management 34:63636.

Abstract:Tolerance to DDT of a population of Aingcked pheasant$hasianus colchicusccupying an

area to which DDT was applied for 8 years, and afpaulation inhabiting a nearby area with no history

of insecticide use was investigated during 1886 Median lethal concentrations ({30) of technical

DDT in diets of weeéld chicks indicated that progeny from the unexposed population were significantly
more tolerant to DDT than progeny from the exposed populati®a 0.025). Levels of tolerance could

not be explained on the basis of amounts of DDT residues passed to young through eggs, lengths of time
that parents were in captivity, or to the number génerations in captivity. If DDT acted as a selective

force on the population of pheasants occupying the area treated with DDT, differences in tolerance of

the two populations must have been greater prior to use of DDT on the treated area.

Gill, JA., B. J. Verts, and A. G. Christensen. 1970. Toxicities of DDE and some other analogs of DDT to
pheasants. Journal of Wildlife Management 34:2236.

Abstract: Median lethal concentrations gf,p-DDT p,p-DDDp,p-DDE, and a formulation of techiaic
DDT in the diets of-day-old ringnecked pheasant$hasianus colchicugere 550 ppm, 522 ppm,
1,086 ppm, and 93S ppm, respectively. The median lethal concentratmp'@DT was not established,
but was determined to be in excess of 5,000 ppm. @nliasis of the relative toxicities of these
chemicals, degradation @ip-DDT top,p-DDE in the environment would appear to enhance the
survival of exposed birds. Because {DPE is reported to reduce the productivity in some species of
birds, an advatage gained by the individual through degradatiorpgd-DDT might not be an advantage
to populations.

Ginn, W. E. 1947. Band returns from Indiana chelared pheasants. Journal of Wildlife Management
11:226231.

Abstract: During the periodetween July 13 and August 28, 1942, a total of 8,406 pheasants, pen

reared by 48 conservation clubs, were banded and released at 8 weeks of age in 35 different counties in
Indiana. A total of 367 band returns were received between July 17, 1942, and Bercgni943,

representing 4.4 per cent of the total release. Assuming an equatteartkatio, the returns for 271
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cocks represented 6.4 per cent of the total cock pheasants released. Band returns, in accordance with
time released, revealed that 2,481 plssants released during the period in July resulted in a return of

5.6 per cent, as compared with a return of 7.7 per cent for 1,722 pheasants released in August. Based on
seasonal periods, return percentages were:-prmting season, 20.8; open hunting seas75.4; post

hunting season, 2.5; and second year, 1.4. Distances traveled by 32Bgyed pheasants between the

points of release and recovery were as follows: 11.1 per cent recovered on release farms; 29.8 per cent
at distances from 1 to 1 mile; 38p2r cent at distances over 1 mile to 5 miles; and 20.9 per cent over 5
miles. Causes of mortality were 73.8 per cent by hunters; 14.2 per cent by accidents; 6.3 per cent by
predators; and 5.7 per cent due to miscellaneous and unknown causes.

Giudice, JH., and K. J. Haroldson. 2007. Using regional wildlife surveys to assess the CRP: scale and
data quality issues. Journal of Field Ornithology 78:£461.

Abstract: Evidence that the Conservation Reserve Program (CRP) has resulted-sciegacrases in
populations of grassland birds is limited. Detecting lesgale CRP effects is difficult because agricultural
landscapes are complex, dynamic systems where many concurrent changes are occurring across space
and time, and CRP is only one of marstdes influencing wildlife populations. Trying to isolate and
guantify the contribution of CRP to largeale population changes under these conditions is extremely
difficult and tenuous. Datguality issues affecting many largeale monitoring programsxacerbate

the problem. We use a case study of lamk and pheasananonitoring data in Minnesota from 19¢4

1997 to illustrate these problems. In our example, roadside counts ofriRicked Pheasant®hasianus
colchicuy were correlated positively with peent of CRP grasslands within 1.6 km of survey routes, but
the predicted change in mean pheasant counts {PfRRP vs. CRP) was negative in three of five regions
despite the addition of up to 8% CRP grasslands. We also documented concurrent lossgs 1%pes

year) of alternative reproductive habitats that apparently counteracted the positive association between
pheasant counts and CRP abundance. These results illustrate the need for a more comprehensive
evaluation of Farm Bill effects on wildlife, incluglicommaodity provisions that lead to conversion of
pasture, hayland, and small grains to row crops.

Giudice, J. H. and J. T. Ratti. 2020. Riegked PheasantRhasianus colchicysversion 1.0. In S. M.
Billerman, editor. Birds of the world. Cornelah of Ornithology, Ithaca, NY, USA.

(Abstractandcontent behind paywal).

Giudice,J. H. K. J. Haroldson, A. Harwood, and B. R. McMillan. 2013. Usingadirtetection to
evaluate detectability assumptions in temporally replicated aural countices: an example
with Ringnecked Pheasants. Journal of Field Ornithology. 84t92.

Abstract: The validity of treating counts as indices to abundance is based on the assumption that the
expected detection probability, E(p), is constant over timea@mparison groups or, more realistically,

that variation in p is small relative to variation in population size that investigators seek to detect.
Unfortunately, reliable estimates of E(p) and var(p) are lacking for most index methods. As a case study,
we applied the timeof-detection method to temporally replicated (within season) aural counts of

crowing male Ringecked Pheasant®fasianus colchicuat 18 sites in southern Minnesota in 2007 to
evaluate the detectability assumptions. More specificallg,used the timeof-detection method to
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estimate E(p) and var(p), and then used these estimates in a Monte Carlo simulation to evaluate bias
variance tradeoffs associated with adjusting count indices for imperfect detection. The estimated mean
detection gobability in our case study was 0.533 (SE = 0.030) and estimated spatial variation in E(p) was
0.081 (95% CI: 0.06@.126). On average, both adjusted (fohat) and unadjusted counts of crowing

males qualitatively described the simulated relationshipvietn pheasant abundance and grassland
abundance, but the biagariance tradeoff was smaller for adjusted counts (MSE = 0.003 vs. 0.045,
respectively). Our case study supports the general recommendation to use, whenever feasible, formal
populationestimation procedures (e.g., matlecapture, distance sampling, double sampling) to

account for imperfect detection. However, we caution that interpreting estimates of absolute
abundance can be complicated, even if formal estimation methods are used. For exdraglmeof-
detection method was useful for evaluating detectability assumptions in our case study and the method
could be used to adjust aural count indices for imperfect detection. Conversely, using theftime
detection method to estimate absolute abunuaiges in our case study was problematic because the
biological populations and sampling coverage could not be clearly delineated. These estimation and
inference challenges may also be important in other avian surveys that involve mobile species (whose
homeranges may overlap several sampling sites), temporally replicated counts, and inexact sampling
coverage.

Godar, A. J. 2020. Rimgcked pheasant population and space use response to landscapes including
spring cover crops. Dissertation. Kansas Stdtéversity, Manhattan.

Abstract Planting spring cover crops as part of a crop rotation is a potential management ptactice
increase nesting and broearing habitat for grassland birds in agricultural landscapdgnagers
consider spring cover crojeneficial for wildlife populations while providirgricultural benefits by
converting fallow fields to green fields during the breeding sea$twpulations of ringhecked
pheasantsPhasianus colchicjare declining in Kansas, U@hAnarily due to inensification of rowcrop
agriculture reducing availability of quality habithtse of spring cover crops may increase recruitment of
ring-necked pheasants by providimgsting and broodearing habitats when the field would normally

be fallow. Plant compaton of spring cover crop seed mixes varies based on the relative amount of
small grains, grasses, aftdbs. To maximize the influence of cover crops on local wildlife, an
understanding of howvildlife species use landscapes containing cover crops angdtential role of

cover crops omopulation growth is required. My objectives were to (1) estimate the effect of spring
cover cropon ringnecked pheasant population demography, (2) measure brood habitat and resource
selection, (3) measure hen habitatéresource selection during the breeding season, and (4) test
vegetation and insect composition among cover crop mixes and across other coverltgpegpared
ring-necked pheasant, plant, and insect response among three cover crop seecdamikelsemich

fallow control treatments in 26 study sites on private land in four countiegeisiern Kansas during
2017-2019. The three cover crop mixes were GreenSpring®© (73 kgtidseason peas [Pisum sativum]
and oats Avena sativg 321.4 ha), Chiddagnet®© (28 kg/hawarm-season, broadeafed forbs; 322.8

ha), and a Custom Wildlife Mix (41 kg/ha; multispeanes for wildlife; 334.6 ha). In Conservation
Reserve Program (CRP) fields within 2 kineaftments fields, | captured pheasants via nightligbt
Captured female pheasants (n = 139) were oultfitted with & Ifecklacestyle veryhigh-frequency
transmitter with an 8hr mortality switch and a uniqgue numbered aluminum leg band. Raditared
individuals were monitored minimum of twice a week érm capture through September each year to
measure movements anghabitat use through nesting, brood rearing, and brood brapkperiods.

When conditiongllowed, nesting females were monitored daily to determine nest success and nest
hatch day. tonductedweekly vegetation surveys and biweekly insect sweep surveys in cover crop fields
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andsurrounding potential habitat patches (i.e., CRP, native pasture, wheat, and other crop fields). |
SadAYIFIGSR K2YS NYy3ISa F2N KSya ashi(d K.05ha, 8E14.8B01 GA2Yy 4
n = 55). Selection of cover types was based on use versus availability of differertypegenithin each

home range. Every location was assigned a cover type and 2 weekly logegiensandomly selected

for vegetation andnsect surveys with a paired random location. | fodinat (1) pheasant population

growth increased in cover crop fields, (2) broods used coverfelms, (3) pheasants selected for CRP

cover types across all time periods, but resource selestévied ased on availability of resources and
physiological requirements, and (4) cover cfighds provided more cover and insects than chemical

FLrtft2g TASEtRaAD Ly &3866, P&D.0001] = 382) and vegdtatioromeaprémentsc

62 At | &, F5,3207 =/256194,4°0.0001, n = 3,316) varied by cover type. Chick Magnet provided

the most forb cover of attover types and the greatest average count of insects. Pheasant hens showed

strong selectionfof wt O HY R 2NRSNY < RSN¥PH ofZ mtdHn nizdatn MT  nodNdR
cover cropsgrops fields, CRP, and grass. Cover crops comprised <5% of the landscape though it
supported>25% of brood locations. Nest survival and hen survival estimates were lower than

recommended for a stable pojation but pheasant hens with cover crops within their home range

showed greater population growth than those without cover crops within their home range. CayEs

placed closely to CRP land may increase local pheasant population growth. Sprirgaus/eelp

mitigate the negative effects of intensive agriculture practices on grassland bigtetigding additional

insect forage and connecting isolated habitat patches during the breegiagon.

Gordon, S., Jr. 1941. A sampling technique forthé @NX Ay I GA 2y 2F Kdzy G SNEQ | Of
economics thereof. Journal of Wildlife Management 5:2808.

Abstract: 1. This paper reports a method of sampling hunter activity according to age, income, and
occupational groups, that was carried on experinady in Washtenaw County, Michigan. 2. Field work
was done in the summer of 1939, that season being selected partly to measure the ability of hunters to
recall experiences of the previous open season. 3. The survey covered 10 of the 20 townships in the
Caunty and gathered statistics on some 300 licensed andliv@msed hunters resident in the County

who hunted during the 1938 season. 4. Each individual was interviewed personally and his replies
entered on a questionnaire form. 5. The order in which thesjions were asked was found to be an
important factor in inducing correct responses. 6. Cooperation in supplying information was uniformly
excellent. 7. It is believed that the accuracy of the replies is equal to any hitherto obtained in this field.
8. The results of the survey were computed according to the proportion that the particular group
involved bore to the total number of individuals in the sample and consequently to the state population.
9. The entire series of replies exhibited a consistencyithbelieved to be beyond the working of

chance. 10. It is computed that the resident licensed hunters in Washtenaw County expended
approximately $66,000 during the 1938 season, had an annual investment in guns of approximately
$20,000, and trapped fursalued in the neighborhood of $15,000. Their hunting and trapping time
expenditure is estimated at 94,000 hours. It is computed that 3,900 pheasants and 14,000 rabbits were
bagged. 11. The survey findings are believed to be useful for administrative amedganagement
purposes in a number of ways, a few of which are described. 12. Work of this type has certain ad
vantages that make it worth further trial on larger areas. 13. It is believed that by sampling a few
representative counties, accurate informatiapplicable to entire states can be obtained. 14. The cost

of the experimental sur vey for field work alone was approximately $.60 for each completedémte

With experience, it is believed that costs of further surveys might be considerably reduced. 15
suggested revision for the interview is made to achieve economy without reduction in accuracy.
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Graham, S. A., and G. Hesterberg. 1948. The influence of climate on theeitieed pheasant.
Journal of Wildlife Management 12:94.

Abstract: Numerous hypotheses have been gagted to explain the peculiarities of pheasant
distribution. when the range of the pheasant in the north Central States is examined, it becomes
evident that toward the south the pheasant population dwindles &ndlly disappears. This certainly
suggests that some oliatic effect is operating. Climatographs afeaies of localities where the ring
necked has been successful were compared with another series where the birds have been unsuccessful
or only partlysuccessful. There seemed to be no consistent similarity in the form of the graphs
representing successful lodés. t seemsentirely possible that the southern distribution of pheasants
in the United States may be due to intense spring insolation@etposedeggs during oviposition.
However, it must not be inferred that temperature is the only controlling factor. If the insolation
hypothesis, here postulated, proves to be sound, spring and early summer temperatures on exposed
surfaces would mark thimits of possible distribution toward the south. But within the favorable area
other limiting factors would operate to make specific localities either favorable or unfavorable.

Green, R. E., M. A. Taggart, D. J. Pain, N. A. Clark, L. Clewley, R. G&datlief, R. M. W. Green, B.
Huntley, J. Huntley, R. Leslie, R. Porter, J. A. Robinson, K. W. Smith, L. Smith, J. Spencer, and D.
Stroud. 2021. Effect of a joint policy statement by nine UK shooting and rural organisations
on the use of lead shotgun amunition for hunting common pheasantBhasianus colchicug
Britain. Conservation Evidence Journal 1&1

Abstract There are significant negative effects of exposure to spent lead ammunition on wildlife and
human health. Aoint statement was issued by nine UK shooting and rural organisations on 24th
February 2020 intended tencourage a voluntary transition to ndead shotgun ammunition within five
8SINR aAy 02y ah&énbningnayd t2efisurg 4 rhaRdeir ih€ ealthiest game

LINE RdzOG a¢é¢ @ 2 S RA & &HiOdmen pliehshdiPhasianSsicolchidiseld o 6ff&red

for human consumption in Britain in the shooting seabetween 1st October 2020 and 1st February
2021 to recover shotgun pellet§he principal metallic elemerbmposing one pellet from each bird
was identified using inductively coupled plasma atomic emissp@ttrometry. The results showed that
99% of the 180 pheasants from which shotgun pellets were recovwddeen killed usinlead

shotgun ammunition, compared with 100% in a much smaller study conducted 20@82009
aK220Ay3 aSlLazyed 2SS 02y O0fdzRS GKIG GKS akKz22iAy3a |y
subsequent promotional actions, have not yet had a deteet&ffect on the ammunition types used by
shooterssupplying pheasants to the British game market

Green, R., M. Taggart, D. Pain, and K. Smithson. 2022. Implications for food safety of the size and
location of fragments of lead shotgun pellets embedded in hunted carcasses of small game
animals intended for human consumption. PLoS ONE 17(8): e0268089

Abstract Carcasses of common pheasariedsianus colchicugilled by hunters using shotguns are
widely used or sold in the United Kingdom and elsewhere for human consumption. Almost all of the
birds are shot using shotgun pellets composed pringipEilead (Pb). Lead shotgun pellets often
fragment on impact within the bodies of gamebirds, leaving small lead patrticles in the meat that are
difficult for consumers to detect and remove and from which a greater proportion of lead is likely to be
absorbeal. Chronic exposure to even low levels of lead is associated with negative health effects in
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humans and especially in groups particularly vulnerable to the effects of lead, which include young
children and pregnant women. Our study used a higgolution @mputerised tomography -Xay

scanner to locate, in three dimensions, metal fragments embedded within carcasses of eight pheasants
sold for human consumption in the UK. Small radiémse fragments (<2 mm diameter), assumed to be
metallic lead, were preseni all of the pheasant carcasses examined (mean number: 39 per carcass)
and many were too small (<0.1 mm diameter) and too distant from the nearest large shotgun pellet for

it to be practical for consumers to detect and remove them without discardingge laroportion of

otherwise usable meat. Consumers of carcasses of pheasants killed using lead shotgun ammunition are
likely to be exposed to elevated levels of dietary lead, even if careful food preparation is practiced to
remove shotgun pellets and the rasbdamaged tissue.

Greeley, F. 1962. Effects of calcium deficiency on laying hen pheasants. Journal of Wildlife
Management 26:186193.

Abstract: The failure of pheasants to become widely established on acid soils in the eastern United
States, espeally along the southern edge of the range, has led to the hypothesis that calcium deficiency
prevents successful establishment of the birds. To determine the effects of calcium deficiency on hen
pheasants, levels of calcium ranging from 0.37 to 2.34 peietne diet were fed to hens during the
breeding season. Reductions in the rate of egg pro duction, the amount of ash in the leg bones, and in
the thickness of eggshells were observed at 1.09 percent, and less, of calcium in the diet; egg size and
bone weight declined to a lesser extent. Hens which produced few eggs onealoium diet lost more
weight than hens which produced many eggs on a-baghium diet. The borash content and eggshell
thickness of wild hens from thriving populations in centlaois were equivalent to those found in the
experimental hens with 2 per cent, or more, of calcium in their diets. These data were indicative of a
positive calcium balance in the wild hens. Hens released in winter south of the pheasant range and
collecied during the subsequent breeding season showed no evidence of a decline haglone

Greenburg, R. E., S. L. Etter, and W. L. Anderson. 1972. Evaluation of proximal primary feather
criteria for aging wild pheasants. Journal of Wildlife Management B®-705.

Abstract: Wild lllinois pheasantdhasianus colchicusaptured in fall and winter, 19680 and 1976r1,

and separated into juvenile and adult agksses on the basis of bursa depths, were used to evaluate
proximal (innermost or Number 1) pramy measurements as age criteria. The proximal primary shaft
diameters (PPSD) of 307 cocks, collected during fall, separated into juvenile and adiltissgs at

3.210 mm (0.1264 inch) with 92 percent reliability. A sample of 46 cocks, colleciad dinter,

separated with 98 percent reliability at the same measurement. In a sample of 285 hens captured during
fall, the separation point occurred at 2.908 mm (0.1145 inch) with 90 percent reliability. However, in a
sample of 234 hens taken during winteepsiration occurred at 2.858 mm (0.1125 inch) with 92 percent
reliability. The reliability of PPSD as separation criteria could not be enhanced by taking into account the
lengths of the proximal primaries. Ovenying of proximal primaries was necessaryhtain repeatable
measurements. Mean PPSD of juveniles of both sexes were significantly larger in the fall than in the
winter, whereas those of adults showed no sfgrint difference. The fully grown PPSD of juveniles of

both sexes, as measured in faleng positively correlated with their estimated hatching dates. The PPSD
of adults were inversely correlated with their estimated dates of molt initiation. Although there was no
apparent explanation for seasonal differences in PPSD, the smaller PPShit#gumevinter suggested
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lower faltto-winter survival rates of lathatched juveniles (with large proximal primaries), compared
with early-hatched juveniles.

Grove, R. A., D. R. Buhler, C. J. Henny, and A. D. Drew. 1998. Decliningakegl pheasats in the
Klamath Basin, California: I. Insecticide exposure. Ecotoxicology 733@5

Abstract A study of organophosphorus (OP) insecticide exposure was conducted on a declining
population of ringnecked pheasant$fasianus colchicuassociated with agricultural lands at Tule Lake
National Wildlife Refuge (TLNWR) during the summers of 1990+92. Findings at TLNWR were compared
with a nearby pheasant population at Lower Klamath National Wildlife Refuge (LKNWR) not subjected to
intensivefarming or OP insecticide applications. Direct toxicity of anticholinesterase (antiChE)

compounds (in this case methamidophos) killed 2 young pheasants (91 and 92% brain
acetylcholinesterase [AChE] inhibition), but no deaths of adult radigpped hens wre ascribed to

direct insecticide intoxication. However, within 20 days postspray of OP insecticides, 68% (28 of 41) of
the adult pheasants collected at TLNWR were exposed to antiChE insecticides, and exhibited brain AChE
inhibition of 19 + 62%, with 15¢6 of 41) showing >55% brain AChE inhibition. The lack of radio

equipped hens dying was unexpected because .50% brain AChE inhibition has been frequently used as a
“diagnostic tool' for evaluating cause of death from antiChE insecticides. No young wiereqaipped,

so the extent of the effects of insecticide exposure on the survivorship of young was unknown. It is
concluded that insecticide exposure was not the major factor impacting the pheasant population (see
Grove et al., in press), although some ggwere acutely intoxicated. However, the loss of insects killed

by insecticide use may have contributed to food shortages of young pheasants, indirectly in uencing
survival.

Gugala, D., M. Flis, and E. R. Grela. 2019. The effect of zinc, iron, catcidroopper from organic
sources in pheasant diet on the performance, hatching, minerals, and fatty acid composition
of eggs. Poultry Science 98:464647.

Abstract The paper presents findings about how the substitution of calcium, iron, zinc, apercsglts

with glycine chelates affects specific reproductive parameters of pheasants, the hatching potential and
nutritional components of pheasant eggs, and the fatty acid profiles and cholesterol content in pheasant
yolk. 4 groups were created for thegeriment: the control, in which the birds received a feed

containing standard calcium, iron, zinc, and copper salts, and 3 experimental groups in which chelates
were used to replace 25, 50, and 75% of the mineral salts. The group with the 75% chelateahaot
supplemented with the salts, and cholecalciferol was replaced with calcitriol. The groups included
pheasant females (7 birds) and 1 male, respectively, and were maintained in outdoor aviaries. The birds
were administered granulated feed mixes ldgtum, with free access to water. Their feed intake was
recorded each day. The birds were weighed at the beginning and end of tHayagg period. The eggs

were collected throughout the egaying period, and the eggs gathered at the culmination efégg

laying period were used for hatching. The eggs were morphometrically analyzed and the hatching
process and subsequent hatchling survival rates were investigated. Nutritional components in the eggs
were determined, and the fatty acid profiles and a&ikrol content were assayed in the yolk. The

results showed the use of Ca, Fe, Zn, and Cu chelates in place of salts in the pheasant brood hen diet had
contributed to enhancing the egaying performance, with a concurrent fall in the size and weight of

the eggs. The highest etaying performance, with the lowest egg weight, was observed in the group

that consumed the highest (75%) share of mineral chelates and received calcitriol supplementation. This
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corresponded with the highest incubation yield anddiding survival. The thickest shells and highest
crude ash percentages were identified in the eggs of the pheasant group that received a 50% by 50%
proportion of salts and glycine chelates. In comparison with the control birds that received the mineral
sdts, the yolk of the pheasants that consumed the feed with the 75% share of calcitriol and Ca, Fe, Zn,
and Cu chelates had a higher percentage-6fand n3 polyunsaturated fatty acids (PUFAS), with a far
more advantageous-6/n-3 proportion. No differenes related to the source and levels of Ca, Fe, Zn,

and Cu in the feed were observed in the cholesterol content of the pheasant yolk.

Gruntorad, M. P., J. J. Lusk, M. P. Vrtiska, and C. J. Chizinski. 2020. Identifying factors influencing
hunter satisfat¢ion across hunting activities in Nebraska. Human Dimensions of Wildlife
25:215231.

Abstract Using an online survey completed by individuals who hunted deer, waterfowl, upland game,

or spring turkey in Nebraska during the 2Q2918 hunting seasons,anapplied importanceyrid

analysis (IGA) and penaitgward-contrast analysis (PRCA) to examine how actieiigted attributes

are related to satisfaction for each type of hunting activity. Effective response rates for the deer,

waterfowl, small and uplasitgame, and spring turkey hunting surveys were 23%, 16%, 19%, and 27%,
respectively. Results suggested that among hunting activities, different attributes were related to their
aSyasS 27 alrdAraFlrOGAz2yd tw/! ARSylmmest®dR aSSAy3a 3Tl
LI NGLAOALI GA2Y Ay Fff | OQGAOAGASE SEOSLII 61 6SNF26¢
o3 tAYAGUE 6SNB ARSYUAFASR a FOGGNROdzISa GKIG NBf
hunters. Our study provides insighinto factors that are important to satisfaction for each hunting

activity.

Guthery, F. S., and J. H. Shaw. 2013. Density dependence: applications in wildlife management.
Journal of Wildlife Management 77:338.

Abstract: Knowledge of densitdeperdent processes is regarded as important for making decisions on
the management of wildlife populations. Using published data on ungulates and upland game birds, we
discuss densitgdependent effects on population growth, harvest management under the logisbidel,

and management to increase or decrease survival and production. Empirical data show-density
dependent growth for whiteailed deer Odocoileus virginianjisreindeer Rangifer taranduy ring

necked pheasant$hasianus colchicysand northern bbwhites Colinus virginianysalthough the

logistic model provided, at best, an approximation of growth. Managing harvest according to logistic
theory is rare for ungulates and upland game; we suspect this owes to scarce data on population growth
andcomplexity in densitylependent processes. Under density dependence, managing to increase
production or survival may be sealefeating because an increase in 1 demographic variable entails a
decrease in the other for sustaining populatiors=(1). The prblem can be addressed by providing

space for population growth<(> 1), at least until growth restablishes the densiglependent response
(<=1).
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Guthery, F. S., and R. W. Whiteside. 1984. Playas important to pheasants on the Texas High Plains.
Wildlife Society Bulletin 12:4@13.

Abstract: This study quantified the relationships between {ment pheasant populations and habitat
availability in irrigated portions of the Southern High Plains of TeRhsasant numbers varied among

the study playasuring both pre and posthunt periods. The highest habitapecific (playa) density
recorded was 10.9 birds/haPheasant populations were related to areas of cathailrush community

and large grains (Table Zplayas with greater areasd large grainsmainly corn, likely received more
irrigation runoff water, which was necessary to maintain the catialrush community in our study

area. Under the prevailing conditions, minimum requirements for-prent populations of 200 or more
associated with a plya appear to be at least 5 ha of the cattailrush community and about 260 ha of
large grains within 1.6 km of the playa. About 180 ha of small grains also should be present to provide
adequate nesting cover.

Haensly, T. F., J. A. Crawford, andVEMeyers. 1987. Relationships of habitat structure to nest
success of ringnecked pheasants. Journal of Wildlife Management 51:425.

Abstract Rates of predation on nests of peeared ringnecked pheasant$hasianus colchicys

released in springwvere compared between strip and natrip habitats in the Willamette Valley,

Oregon, from 1980 to 1983. Nests in strip habitats had rates of predation 4 x greater than nests in nhon
strip habitats. Differences between successful and depredated nestsrelated primarily to

differences in habitat pattern rather than vegetative components or vertical coveesttsites.

Haensly, T. F., S. M. Meyers, J. A. Crawford, and W. J. Castillo. 1985. Treatments affecting post
release survival and productivityfgen-reared ringnecked pheasants. Wildlife Society
Bulletin 13:521528.

Abstract: Reduction of physiological stress, modification of behavior, different genetic stocks, and
different times of release were tested to deter mine if survival and proditgtdould be increased for
penreared pheasant hens released in spring. From 1980 to 1983, 468teagjed hens were released
in western Oregon. Delaying release from rAjoril to late April/midMay increased survival of hens and
recruitment of young. Chages in available cover likely affected these increases. Limited evidence
indicated rearing gaméarm birds with progeny of wikikapped birds increased survival of hens.
Releases of hens in spring were not a edftctive means to produce roosters formiting in fall despite
increased survival, nest success, and recruitmen

Hall, A. D. W. 2020. Improving sustainability and monitoring within the UK pheasant release system.
Dissertation. University of Exeter, United Kingdom.

Abstract Between 3957 million pheasantdRhasianus colchicpare reared and released into the UK

each year to accommodate recreational shooting. When carried out well, the associated land
management can be very positive for the environment. However, releaseglatibnsities can cause
significant detrimental impacts for the wildlife around release sites. To improve the environmental
sustainability of the shooting industry, methods must be found to; reduce the numbers of birds released
without adversely affectinghe shooting industry, increase knowledge and understanding of the impacts
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of pheasant releases on wildlife, and ensure that methods of monitoring pheasant populations are
robust and reliable.l showed that two separate rearing enhancements can be conabivithin a
commercial rearing system and lead to greater pheasant harvests while still releasing the same
numbers, so future release sizes can be reduced while harvest rates are maintained. This was achieved
by the provisioning of perching material and piding an improved diet during rearing that resulted in
improved pheasant survival pestlease, enabling more to contribute to the harvest. Enhanced
pheasants were harvested at rates-18% higher than Control pheasants on shoots releasing <601 or
>2000 heasants but 6% lower on shoots releasing-8000 pheasants. When release date was
considered and not release size, shoots that released prior to August 22nd shot proportionately more
Enhanced birds while shoots that released after shot proportionallyen@amtrol. Enhanced Rearing

was costeffective, only increasing the average cost per pheasant by 2.6%. Enhanced pheasants also flew
higher, had larger hearts, larger breast muscles, thicker tarsi, gained weightstoarg over time, and
impact invertebraés and habitats in and around the release pen no more than traditionally reared
pheasants. Higher flying pheasants were shot at higher rates early in the shooting season but lower
rates by the end. The overall flight performance of the pheasant populasanwhole does not change
over the course of the shooting seasdReleasing pheasants can lower total invertebrate biomass, slug
counts, and detritivore counts within the release pen by 4 weeks-preise when overall invertebrate
abundance is high, buhis effect is removed by 9 weeks pastease. Conversely, when overall
invertebrate abundance is low, there is little effect of releasing pheasants on invertebrates within
release pens 4 weeks paslease, but by 9 weeks poestlease, pen interiors ecahave higher total
invertebrate biomass, total invertebrate counts, slug counts, and beetle counts. Releasing pheasants at
higher stocking densities in one year can, prior to releases in following years, reduce the invertebrate
biomass within the releasgen, reduced detritivore counts both inside and outside of the pen, and
increase slug counts both inside and outside of the degreated a correction factor that accounts for

the deterioration rate of the MultiTag patagial wing tag which is widely uéedmarking gamebirds.

This allows past and future datasets using this tag to increase the accuracy of their findings. Even with
the correction factor, | recommend that Mulfiags not be used for lorigrm (>1 year) studies. |

improved the accuracy of agj pheasants using proximal primary feather features by 1.3% by adding
feather mass as an additional variabldeagth and diameter. | also found that machine learning may be
overall less effective at aging pheasants via the proximal primary method &imadly, | discussed the
implications of my findings and how they could impact wildlife conservation, pheasant and shoot
management, and monitoring gamebird populations. | also identified several areas for potential future
study.

Hall, A., R. A. Sagend J. R. Madden. 2021. The effects of released pheasants on invertebrate
populations in and around woodland release sites. Ecology and Evolution 11:133589.

Abstract The release of gamebirds for recreational shooting exerts a series of effettie enosystems
into which they are placed. Pheasan®h@sianus colchicuare omnivorous and eat invertebrates,
especially when young or, if females, when breeding. Consequently, the release of large numbers of
pheasants into woodland release pens mafgetflocal invertebrate populations. Previous studies have
reported mixed evidence. We conducted pitfall trapping at 13 sites (49 pens) in central England over 2
years (totaling 65 pen measures), comprising three surveys annually, immediately priocseseie
mid-summer, 4 weeks later when most birds were still in the pens, and another 5 weeks later when
most birds had dispersed. We compared traps inside and 25 m outside pens in the same wood. We
considered release densities and whether the birds haorgxperience of eating invertebrates. While
accounting for overall seasonal declines in invertebrates trapped, we detected changes for total
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invertebrate biomass and total counts indicative of released pheasants causing local decreases inside
pens, eithe directly by predation or indirectly by modifying vegetation. There were also relative
decreases outside pens when the pheasants start to disperse, suggesting that the released pheasants
may be affecting invertebrates in those nearby areas or that thagiliex effects inside the pen,

modifying vegetation or increasing invertebrate activity, increased the relative susceptibility of
invertebrates there to trapping. However, these effects were not seen for specific invertebrate groups
believed to be especilgl susceptible to pheasants. For slugs and detritivores, we detected small
population increases inside pens. Across the study period, decreases for most measures were greater
outside pens than inside them. We conclude that any effects pheasants haveeotebrate

communities at release sites in woodlands are complex and thattkrng and taxorspecific studies

should be considered to understand the local net ecological effects of gamebird releases on
invertebrates.

Hall, J. E., Y. A. Greichus, and K. E. Severson. 1971. Effects of aldrin on youiagrpdmpheasants.
Journal of Wildlife Management 35:42934.

Abstract: Three levels of encapsulated aldrin (0.5, 1.0, and 1.5 mg) were administered weekly to pen
reared pheasantsRhasianus colchicufrom 5 to 11 weeks of age, or until birds were sacrificed, to
determine effects on growth and to ascertain residue levels in brains and bodies at various periods after
treatment was initiated. Growth gfheasants between 5 and 21 weeks of age was deprefse®.01)

by administration of weekly aldrinodages of 1.0 and 1.5 mg. Dieldrin values in brains and bodies
increased proportionately with treatment levels during the period of admiatsin, whereasldrin did

not increase. Ten weeks after treatments were terminated, brain and body levels of dieldrin from birds
surviving the experiment were comparable to those of controls. Administration of 1.5 mg of aldrin in a
single dosage causdde death of 11 622, Sweekold pheasants within 48 hours. Mean levels of aldrin
plus dieldrin in these 11 birds werérains, 2.72 ppm (23t4.25 ppm range); bodies, 2.38 ppm @&-4

4.35); and feathers, 0.81 ppm (0-843).

Hallett, D. L., W. R. Edwards, and G. V. iger (eds.) 1988. Pheasants: symptoms of wildlife problems
on agricultural lands. North Central Section of the Wildlife Society, Bloomingtodidna, 345

pp.

Contents:

9 100 Years of Ringnecks: An Historical Perspective on Pheasants in North Aedoge V.
Burger(p. 1-26)

9 Distribution and Abundance of the Rihecked Pheasant in North AmericBobert B. Dahlgren
(p. 2943)

1 Federal Pheasardmpact of Federal Agricultural Programs on Pheasant Habitat,-1938-
Alfred H. Berne(p. 4593)

1 Wildlife Opportunities Within Federal Agricultural Progran®ephen J. Brady and Rex Hamilton
(p. 95109)

1 The Dynamics of Pheasant Abundance During the Transition of Intensiv€r@pping in lllinois
- Stanley L. Etter, Richard E. Warner, G. Blair Joselgrdodim E. Warnodp. 111127)

1 Habitat Management: How Well Do We Recognize the Pheasant Facts efRidkard E.
Warner(p. 129146)



112

1 A Population Modessan Aid to Pheasant ManagemenbDavid A. Hill and Peter A. Robertson
(p. 149163)

1 Pheasant Surval and the Role of PredatieiieRoy R. Petersen, Robert T. Dumke, and John M.
Gates(p. 165196)

1 Genetic Management of North American Pheasamichard E. Warner and David P. Phi{mp

199-212)

Dimensions of Quality Pheasant Huntinhomas A. Hebegin (p. 215226)

South Dakota Fee Hunting: More Headaches or More Pheaskatmeth E. Solomaip. 229

238)

9 Pheasants Forever, Quail Unlimited: The Role of Species Constituency i@rdpfand Wildlife
Management James B. Wooley Jr., Roger Wells, &filam R. Edward®. 241250)

1 Potential Impacts of Rinjecked Pheasants on Other Game Birdghard O. Kimmép. 253
265)

1 An Evaluation of Methods for Controlling Pheasants on lllinois Pf@lvigken Sanctuaries
Ronald L. Westemeié€p. 267288)

1 Schuans, Pheasants of the Futule®arning from Past Release Programsirold H. Prince, Pete

Squibb, and Glenn Y. Belyga 291305)

Realities of "Population Regulation" and Harvest Managemw@itliam R. Edwardg. 30%335)

A Perspective on thBymposium and on Pheasari/illiam R. Edwardg. 337345)

= =4

I FyaSys [@®X td® CSFGKSNE |yR 5® {skelegvifodmental ¢ P £ f
impacts: an application to pheasant hunting. Agricultural and Resource Economics Review
28:199207.

Abstract Pheasant hunting benefits of the Conservation Reserve Program (CRP) were approximately
$80 million/year in 1991 in states where the CRP appears most critical to pheasant populations. To
obtain this benefit measure, the demand forgdsant hunting was estimated using a recently

developed multisite demand model, a national survey on recreation, and environmental data processed
through a geographic information system (GIS). Thus not only is the resulting evaluation of the CRP's
envirormental impacts more accurately assessed than through the use of the generalized; supply
demand equilibrium models of previous work, but, more importantly, the environmental benefits of
program acreage can be compared across field locations allowing shiifges in policy to be assessed
and the design and operation of a program to be optimized.

Hanson, L. E., and D. R. Progulske. 1973. Movements and cover preferences of pheasants in South
Dakota. Journal of Wildlife Management 37:4261.

Abstract: Movement trends and cover preferences of 13 rmecked pheasanfhasianus colchicus

hens, 8 of which produced broods, were studied by radiotelemetry from June to October in 1969 and
1970. The average minimum homange size was 90 acre®)+48), the &ngth of major axis of home
ranges was 0.720.28 mile, and the average minimum activity radius was 6.0®9 mile. Home

ranges were smallest during the peak of hatch-805June) and in October, and largest during the sown
smallgrain harvest (181 Awust). Alfalfa was the most extensively used cover type both day and night,
and was preferred in all months of study. Sown sfgadin fields, corn fields, and shelter belts were
intermittently preferred for nesting or rodmg.
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Haroldson, K. J., R. Oinkmel, M. R. Riggs, and A. H. Bern&006. Association of ringnecked
pheasant, gray partridge, and meadowlark abundance to Conservation Reserve Program
grasslands. Journal of Wildlife Management 70:127@84.

Abstract Wildlife managers and farm progm administrators need information on how much habitat
grassland birds need to support or expand their populations. We quantified the relationships between
the amount of Conservation Reserve Program (CRP) habitat in 15 agricultural landscapes and relative
abundance of ringhecked pheasantfasianus colchicygray partridgeRerdix perdix and

meadowlarks $turnellaspp.) in soutkcentral Minnesota, USA, over a-§8ar CRP enroliment cycle. For
each 10% increase of grass in the landscape, pheasant survey counts increased by an average of 12.4
birds per route in spring and by 32.9 birds per route in summer. Pheasdioes also varied by year,

and the magnitude of year effects were equivalent to a change in grass abundanc8e#:26

Regardless of the amount of grass habitat available, partridge indices in our study declined dramatically
from a peak in 1990 to a low L9941995. Meadowlark indices increased by an average of 11.7 birds

per route in summer for each 10% increase of grass in the landscape, while indices simultaneously
declined from 1990 to 1998. Our results indicate that conversion of cropland to CRRugdas

intensively cultivated landscapes is associated with higher population indices of pheasants and
meadowlarks, but not partridge. Managers should assess the success of habitat programs over periods
of >5 years because population indices may fluaudramatically over time with little apparent change

in habitat abundance

Harper, J. A. 1963. Calcium in grit consumed by juvenile pheasants irceagtal lllinois. Journal of
Wildlife Management 27:362867.

Abstract:The total amount of grit fronthe gizzards of 127 wild young pheasambdsianus colchicus
increased whereas the percentage of calcitic grit, and thus calcium, decreased, progressively, as the
birds increased in age from 2 to 10 months. The amount of calcitic grit found in thedgizaaged from
13.9 percent to less than 0.1 percent of the total grit for bire®weeks and 940 months old,

respectively. Grit from gizzards of bird8 6veeks old contained 4.9 percent calcium whereas grit from
birds older than 4 months contained ethan 0.3 percent calcium. Calcium supplied by the grit was
supplemented by 0.32 percent contributed by food items in the diet. The decreasing amounts of calcitic
grit found in the gizzards of young pheasants as they grew older suggested that theydseldctgeous
grit according to their physiological needs. Young pheasants also selected calcitic limestone over
dolomitic limestone. Available field grit and road gravel contained 0.6 and 14.6 percent calcitic
limestone and 0.1 and 16.3 percent dolomitioéstone, respectively. Yet, calcite comprised 2.1 percent
but dolomite only 0.1 percent of the grit from gizzards of young pheasants during their first 10 months
of life.

Harper, J. A. 1964. Calcium in grit consumed by hen pheasamiasecentral lllinois. Journal of
Wildlife Management 28:26470.

Abstract: This paper discusses the amount of calcium occurring in the grit from gizzards of 178 wild,
adult pheasant hendPhasianus colchicusollected in eastentral lllinois duringte nesting cycle and

during each month of the year. Grit was found in gizzards of hens collected in every month. Calcitic grit
was found in the gizzards of hens in all months except December and January; calcite contained 35.6
percent calcium. Dolomitigrit was found in gizzards of hens in almost negligible quantities during April
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July, only. The level of calcium in gizzard grit from wild hens was greatest during the nesting season,
reaching a maximum of 3.0 percent in late May. Among hens with keggtaying records, the

amount of calcium in the gizzard grit did not reach a level exceeding 2.0 percent until after the sixth or
seventh egg had been laid. The calcium level in the grit from gizzards of hens that had laid six or seven
eggs remained beteen 2.0 and 2.5 percent throughout egg laying and into the first few days of
incubation, and then declined to near negligible amounts during the remainder of taay #cubation
period. Calcium in gizzard grit of hens was less than 1.0 percent dueimgdbding season of July and
August. Calcium in the grit from gizzards of wild hens increased from 0.1 percent in August to 2.6
percent in September and remained near this level during recrudescence among both hens and cocks.
Calcium was absent from gard grit during December and January and was found only at levels of 0.2
percent in February and 0.1 percent in March. Wild hens demonstrated the ability not only to select
calcareous grit from noncalcareogst but also to ingest selectively calcitioh limestone; the grit in
gizzards contained disproportionately more calcite than dolomite with respect to their ratio of
availability.

Harper, J. A., and R. F. Labisky. 1964. The influence of calcium on the distribution of pheasants in
lllinois. Jounal of Wildlife Management 28:72Z31.

Abstract:The role of deficient calcium as a factor limiting the distribution of pheas&ttasjanus
colchicu¥in lllinois was investigated by comparing the availability of calcium and its subsequent
ingestion by wd pheasants on an area (Neoga) of old glacial till originating from the lllinoian glacial age
and on an area (Sibley) of more recent till originating from the Wisconsin glacial age. The amount of
calcitic grit, and the amount of calcium contained in tadcitic grit, collected from roads and

agricultural fields on both areas were similar, as were the amounts of calcium found in the soils from the
two areas. The amounts of calcium found in the grit from gizzards of hens and young from both areas
were verysimilar. The number and hatchability of eggs per incubated clutch, the production of chicks
per hen, and the ash content of femora and of entire carcasses of hens during the nesting season were
similar among pheasants at both Neoga and Sibley. Wild pheggzarticularly hens and young,

seemingly possess the ability to select (1) calcareous grit from noncalcareous grit, (2) calcitic grit from
dolomitic grit, and (3) calcitic grit with a high calcium content from that with a low calcium content; this
habit of selective calcium ingestion may allow pheasants to prosper on areas where calcareous grit is
found only in relatively small quantities. The availability of calcium and its subsequent ingestion by
pheasants at Neoga, an area of old glacial till, areaegqtly adequate for the establishment of self
maintaining pheasant populations.

Harsh, S. 2021. Pheasant ecology in an agricultural landscape in South Dakota. Dissertation. South
Dakota State University, Brookings.

Abstract Habitat loss andragmentation are the greatest threats to wildlife conservation. Grasslands
are among the most threatened ecosystems worldwide. The lacgde conversion of North American
grasslands to cultivation has been strongly associated with declines of gralssthpdpulations. The
ring-necked pheasanfhasianus colchicugs a common grassland bird which is negatively impacted by
the conversion of grassland to cropland. Though pheasants ar@atire to South Dakota, they have
become naturalized in most of ¢hstate. However, with increases in agricultural intensification in South
Dakota, indices of pheasant abundance from brood route surveys suggest that pheasant populations
have declined to historically low levels throughout the state. Over a period ofr8 {2@172019), we i)
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examined pheasant space use in multiple seasons, ii) quantifieesitestelection and broodite

selection, and iii) estimated adult survival during breeding season. Additionally, we used annual count
data from pheasant brood routdsom 19932016 to identify high (HotSpot) and low (ColdSpot)

pheasant productivity areas and their landscape attributes. Lastly, we used survey data fro202@11

and Nmixture modeling to identify landscape attributes influencing pheasant abundavwesfound

that pheasant HotSpots were better explained by landscape configuration (patch connectivity, and
number of grassland patches) rather than proportion of grassland. Pheasant abundance was also
impacted by area under grassland, area under small gaath connectivity of rowcrop patches.

t KSFalydaQ aLl OS dzasS O NASR atA3akKdte Fyz2y3a aSlazy
Reserve Program (CRP), and rsat® cover during both winter and breeding seasons. During winter,
pheasant space use walsaimpacted by distribution of wetland, forest and rowcrop in the landscape.
Our result demonstrated the importance of vegetation structure and percent grass cover ositeest
selection at the microhabitat scale. At the macrohabitat scale, pheasanisitestelection was also
positively associated with area under CRP, area under small grain, and contiguity of grassland patches.
Pheasants tended to avoid areas with high relative abundance of mammalian predators. At microhabitat
scale, nest survival was gatively impacted by percent litter cover and estimated nest survival was 68%
(95% CI = 579%7%). Proximity to rowcrop and small grain best explained nest survival at macrohabitat
scale and estimated nest survival was 46% (95% CI 63%%6 We found thaat a local scale, broed

site selection was positively associated with arthropod biomass and vegetation structure while at a
broader scale, pheasants with broods tended to select for sites with less area under rowcrop and more
isolated rowcrop patches. Brds in our study area had low survival (0.22; 95% CI =05R). Average

daily temperature and precipitation during first two weeks since hatch best explained brood survival.
We estimated prenesting and nesting season adult survival as 0.85 (95% (1-6.919 and 0.72 (95%

Cl = 0.6.81), respectively. Our survival analysis suggested habitat heterogeneity to be an important
predictor of adult survival. Area @RP grassland, proximity to road, and proximity to small grain
positively influenced survivaluring the breeding season. Adult survival was negatively impacted by
relative abundance of mammalian predators in the area. We recommend that managers work closely
with landowners and facilitate public x private landscape conservation cooperative$atacbahe

needs of pheasants with the needs of the landowners. For example, cooperative farming agreements
can be utilized whereby private landowners plant crops in a rotation specified by managers to create a
landscape mosaic maximally beneficial to plaeds; in turn, landowners may receive either direct
payments or tax credits for their participation and adherence to management planting guidelines. These
findings provide intriguing insights into the debate regarding the merits of the importance of mgnagi
habitat area versus landscape characteristics (e.g., connectivity or number of patches).

Harsh, S., R. C. Lonsinger, and A. J. Gregory. 2022. Habitat amount or landscape configuration:
Emerging HotSpot analysis reveals the importance of habitat amicior a grassland bird in
South Dakota. PLoS ONE 17(9): e0274808.

Abstract Habitat loss and fragmentation are two important drivers of biodiversity decline.

Understanding how species respond to landscape composition and configuration in dynamieesdsc

is of great importance for informing the conservation and management of grassland species. With
limited conservation resources, prescribed management targeted at the appropriate landscape process
is necessary for the effective management of species.udéd pheasant$pasianus colchicpacross

South Dakota, USA as a model species to identify environmental factors driving spatiotemporal variation
in population productivity. Using an emerging Hotspot analysis, we analyzed annual count data from 105
fixed pheasant brood routes over a-2éar period to identify high (HotSpot) and low (ColdSpot)
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pheasant population productivity areas. We then applied classification and regression tree modeling to
evaluate landscape attributes associated with pheasant petiditly among spatial scales (500 m and

1000 m). We found that the amount of grassland at a local spatial scale was the primary factor
influencing an area being a HotSpot. Our results also demonstratedigaificant or weak effects of
fragmentation per e on pheasant populations. These findings are in accordance with the habitat
amount hypothesis highlighting the importance of habitat amount in the landscape for maintaining and
increasing the pheasant population. We, therefore, recommend that managetsddsfaxus on

increasing the total habitat area in the landscape and restoring degraded habitats. Our method of
identifying areas of high productivity across the landscape can be applied to other species with count
data.

Hartesveldt, R. J. 1951. Tk#ect of climate on pheasant range in Hawaii. Journal of Wildlife
Management 15:33B32.

Abstract: The presence of pheasants in the Hawaiian Islands has caused many people to wonder what
factors are operating to allow these birds to live in a rangé thapparently so different from its range

on the mainlands of North America and Asia. The range of pheasants in the Hawaiian Islands covers a far
greater variety of climatic combinations than it does on the mainland. They are found there in

temperate cimates to elevations over 9,000 feet and they are also found in the subtropical lowlands
where yearround temperatures vary between 70 and 80 F on the average. They are also found in

regions having a much higher annual rainfall than stations in mainlaedsaimt range. Pheasants may

be able to successfully nest in these warm, wet conditions due to an abundance-shaedld nesting

sites that occur on thin, wetlrained soils that prevent most nest flooding.

Hawkins, A. S. 1937. Winter feeding at FavGrove, 193581937. Journal of Wildlife Management
1:62-69.

Abstract: 1. The winters of 1936 and 1937 provided excellent conditions for the study of artificial
feeding, because 1936 was abnormally cold and snowy and 1937 abnormally icy, but ndt Colch

was greatly preferred to any other grain tested. The acceptance ranking of seven other grains in 1937
was: scratch feed, buckwheat, wheat, oats, sorghum, wheatland milo, barley. In 1936 wheat, milo, and
barley ranked higher. 3. Rabbits and gamé®seem to have about the same tastes for these grains. 4.
Consumption per animal per week is: pheasant and squirrel, 2 pounds; prairie chicken and rabbit, 1.5
pounds; Hungarian Partridge, 1 pound; quail, 0.5 pounds. 5. Grit may be unavailable for iodg per
without causing mortality among game birds. 6. Poison sumac, burdockfighitk, dock, lamb's

quarters, and pig weed are taken even with corn available 7. Mixture of cheaper grains with corn
reduces consumption as much as 25 per cent, but thertragt be protected by wire mesh to prevent
wastage by scratching. 8. Screenings containing weed seeds are not recommended for feeding. 9.
Spiking ears on a rack has fewer faults than other methods of feeding.
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Heberlein T. A. 1988. Dimensions of quality pheasant hunting. Pages228in D. L. Hallett, W. R.
Edwards, and G. V. Burger (eds.), Pheasants: symptoms of wildlife problems on agricultural
lands. North Central Section of the Wildlife Society, Bloomington, 3M5 pp.

Abstract: A sample of 287 Wisconsin pheasant hunters was presented 6 scenarios that described
different hunts. Lists of elements which enhanced or detracted from hunts were generated from

nominal group sessions, and showed that human elements,(relations with members of their own or
other hunting parties, landowners, and conservation officials) were considered to most enhance or
detract from hunt quality. Respondents showed substantial agreement about elements constituting a
high-vs. lowquality hunt, indicating that it is possible, via questionnaire surveys, to determine what
factors hunters consider constitute hunting quality. While most hunters rated losing cripples as a serious
detractor, wildliferelated dimensions, including baggingym were rated as desirable but not

necessary for a quality hunt.

Hessler, E., J. R. Tester, D. B. Siniff, and M. M. Nelson. 1970. A biotelemetry study of survival of pen
reared pheasants released in selected habitats. Journal of Wildlife Managemér2eg-274.

Abstract:Juvenile gamdéarm pheasantsRhasianus colchicusquipped with radio transmitters were
released in optimal and marginal habitats in southern and central Minnesota, respectively. The releases
were intended to study survivaates and causes of mortality of pheasants raised and stocked in the
Minnesota dayold-chick program. Of 74 birds which were tracked during the 28 days following their
release, 60 (81 percent) died. Causes of death during the 28 daysgesse, includegredation (55),
unknown (3), starvation (1), and farm machinery (1). The major predators includediledi hawk

(Buteo jamaicensjsgreathomed owl (Bubo virginianus), red foxulpes fulv@ and mink Mustela

visor). There was no difference in sundietween birds released on the two habitat types. Survival of
sexes was similar. Hens weighing less than the median weight on release survivedfyeed) than

hens weighing more than the median weight. No such weiglated differential mortalitywas

observed for cock pheasants. Fox predation was higher than scat and digestive track analyses of fox food
habits would have indicated. Ganfigrm birds dispersed very slowly and appeared to exploit habitat
edges. Factors preventing their survival appekie@ be concerned with deficiencies in the behavioral r

Hill, D. A. 1985. The feeding ecology and survival of pheasant chicks on arable farmland. Journal of
Applied Ecology 22:64654.

Abstract: 1) Pheasant broods were radimcked for approximatel 20 days after hatching and

their diet determined from faecal samples collected from nocturnal roost sites during the

first 12 days2) Broods which moved over a large range suffered heavier mortality than those
which remainedvithin a relatively small @a;3) Broods preferredio forage in weedy areas, rougmnass
and winter barley, which allad a high arthropod biomasstddds selected against woodlandy

Carabid beetles and the larvae of sawfly and Lepidoptera were preferredtiyod. Hens atsimilar
arthropods to tteir chicks but in less quantity) Variation in arthropod densities in the home range of
radio-tagged broodexplained 75% of the variation in chick survival. Chick survival was highest in those
broods which had ingestetie highes biomass of insects; arg) Carabid beetles, chrysomelid beetles
and the larvae of sawfly and Lepidopteexplained 67% of the betweeyear variation in chick survival
rate. The effects of weatheare difficult to explain because of the intercorrelatiosfsveather with the
densities olsome arthropods.
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Hill, D. A., and P. A. Robertson. 1288A population model as an aid to pheasant management.
Pages 14963in D. L. Hallett, W. R. Edwards, and G. V. Burger (eds.), Pheasants: symptoms of
wildlife problems on agricultural lands. North Central Section of the Wildlife Society,
Bloomington, IN, 345 pp.

Abstract: A preliminary statisticatlynamic model opheasant Phasianus colchicuabundance was

used to predict the effects of nest success, chiakigal, densitydependent overwinter loss of females,

and release of handeared pheasants on the dynamics of theoretical populations. In simulations using
the model, pheasant numbers increased with higher nest success and chick survival, and annesl releas
of handreared birds reduced productivity of wild populations. Breeding success had little influence on
subsequent breeding populations because of derd@pendent overwinter loss in females and density
dependent nonrterritoriality in males. Maximum siainable yield was obtained with 20% harvest.

Findings are discussed in light of current pressures on wild pheasaBigain.

Hill, D, and P. Robertson. 1988 The pheasant: ecology, management and conservation. BSP
Professional Books, Oxford, Hagd.
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Hiller, T. L., L. A. Powell, T. D. McCoy, and J. J. Lusk. 200%tetmnagricultural landuse trends in
Nebraska, 186&007. Great Plains Research 19:22%y/.

Abstract: Although landscape changes from anthropogenic causes occur at much fasteheatébose

from natural processes (e.g., geological, vegetation succession), human perception of such changes is
often subjective, inaccurate, or nonexistent. Given the lesgale laneuse changes that have occurred
throughout the Great Plains, the potaat impacts of landise changes on ecological systems, and the
insight gained from knowledge of lange trends (e.g., to compare to wildlife population trends), we
synthesized information related to langse trends in Nebraska during 182®07. We discussl and
interpreted known and potential causes of shaahd longterm landuse trends based on agricultural

and weather data; farm policies and programs; and local, state, and global events. During the study
period, mean farm size steadily increased, wliasraumber of farms rapidly increased until about 1900,
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remained stable until about 1930, then rapidly decreased. Total area of cropland in Nebraska increased
until the 1930s, but then showed loxigrm stability with large shofterm fluctuations. Crop divsity

was highest during 1953965, then slowly decreased; corn was always a dominant crop, but sorghum

and oats were increasingly replaced by soybeans after the 1960s.usanthanges were affected by

farm policies and programs attempting to stabilizentoodity supply and demand, reduce erosion, and
reduce impacts to wildlife and ecological systems; direct and indirect effects of war (e.g., food demand,
pesticides, fertilizers); technological advances (e.g., mechanization); and human population growth and
NERAAUNAROAzAAZ2Y ® | f K2dzZ3K (GKS&S Ol dzaSa 2F OKly3S
that of other Great Plains states, new largeale trends such as increasing energy demands (e.g.,

biofuels) may contribute to an already highly maatif landscape.

Hiller, T. L., J. S. Taylor, J. J. Lusk, L. A. Powell, and A. J. Tyre. 2015. Evidence that the Conservation
Reserve Program slowed population declines of pheasants on a changing landscape in
Nebraska, USA. Wildlife Society Bulletin 399535.

Abstract b SO NF a1+ Q& | IANRKROdzf GGdzNF £ f 1 yRaOFLIS dzy RSNB Sy i
century. Since 1986, the Conservation Reserve Program (CRP) has led to an increase in grassland cover,
but pheasant Phasianus colchicupopuations have been decreasing for decades. We hypothesized

that if the CRP positively affected pheasant populations in Nebraska, USA, we should see effects
reflected in pheasanpopulation trend data. Thus, we examined one of the longaahing population
time-series data sets iNebraska, the rural madarrier survey. We averaged pheasant counts annually

over the entire state during951¢2007. We fit 4 simple demographic models to the statewide

population abundance index and usiformationtheoretic metods to select the model with the most
support. We found strong evidence thatagistic model with a ®eriod decline (transition year of 1986

based on optimization) in carrying capadagscribed the data better than all othemodels (e.g., AICG

=0.99). This model indicated an annual declmeur population index of approximately 15% until 1986,

but then a slower annual decline of approximatg¥p after 1986. The transition year (1986)

corresponded with the date of implementation of the CRP .diwer known effect occurred near the

transition year and there is no evidence that other potential factors (digease, changes in predator
communities) contributed to largecale population declines during our stude introduction of the

CRP may hawositively affected pheasant populations, but the effects are sm&afficient to reverse

the decline of pheasants in Nebraska.

Hinkson, Jr., R. S., L. T. Smith and A. G. Kese. 1970. Calcium requirement of the breeding pheasant
hen. Journal of Wdlife Management 34:16€165.

Abstract: Four is@aloric corn-soybean type dietsontaining 0.9, 1.8, 2.5,a 3.7 percent Ca were fed to
young pheasant hen®basianus colchicuduring an 18veek experimental period. All the diets
contained 26.0 perent protein and 0.6 paent available P. [Eh dietary treatment group was made up
of 4 replcated penscontaining onecock and 12 hens, except for one pen aicontained 11 hens. The
highest rate of egg prodtion was obtained with pheasants fed a diet caniag 2.5 pecent calcium.

The rate of egg prodiion was signitiantly lower P< 0.05) for the pheasants fed the dietsntaining

0.9 and 3.7 paent Ca. The greatest diéne in the rate of egg prodtion occurred with hens
maintained on the dietontaining 3.7 petent Ca. There were no sigedit differerces £>0.05) in egg
weight, eggshelmembrane thikness, or femur bone agiontent with regard to the pheasant hens fed
the four diets. Feedonsumption was signitiantly lower (P < 0.01) for the hens consuming the diet

[ON
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containing 1.8 perent Ca. Hens in all treatment groups gained body weight during the experimental
period. Egg fertility and hehability results were variable within and betweendtement groups.

Hinrichs, M. P., M. P. Vrtiska, M. A. Pegg, and C. J. Chizinski. 2020. Motivations to participate in
hunting and angling: a comparison among preferred activities and state of residence. Human
Dimensions of Wildlife 10.1080/10871209.202@58208.

Abstract Motivations for hunting and fishing extend beyond harvesting gameinclude social,
psychological, emotional, and physical benefits. Wed data from a webased questionnaire to
compare relationshipbetween preferred hunting orighing activity types, state of residene@ad
motivations of hunters and anglers across the central Untates (U.S.). Exploratory factor analysis
yielded four motivation factorsature, social, food, and challenge. Differences in terms of state were
yS3ItA3aAoftS  ONRBaa I.01) indcatidgsiditaitih @ NB Fa Oal 2 INBS.GYYP HiLY G dzNJ
I YR &2 OMI factors werd théirst and second most important factors across activity types. We
observed larger differences among the €htr S y 3503 andf 120 2 R = A5) fadtdrs, primarily

driven by big game hunters. Bigme hunters rated the food motivation factor greater than tither
activity types. Overall, our results indicate that there mightabgreateruniversality in these motivation
factors among activity typesnd locations in the U.S.

Homan, H. J., G. M. Linz, and W. J. Bleier. 2000. Winter habitat use and survival of femahecked
pheasants Phasianus colchiclisn southeastern North Dakota American Midland Naturalist
143:463480.

Abstract From 1992 to 1995 we used radiotelemetry to monitor winter habitat selection and survival of
female ringnecked pheasants (Phasianus colchicus) in southeastern North Dakota. We captured 100
birds at nne sites in six study blocks centered on catfaininated (Typha spp.) semipermanent
wetlands. Pheasants showed nonrandom habitat use at two hierarchical scales. At the-eedend

scale (2&m?2 blocks) semipermanent wetlands were preferred during tvirateys in which habitat
selection could be assessed (192293 and 19941995). An additional secoratder preference for
grasscovered uplands was shown during the mild 1&B9I95 winter. At the thirebrder scale (home

range) pheasants preferred the edgdsaetlands in 19921993 and 19941995. The central portions of
wetlands were preferred in 1992993 and used proportionately in 199¥995. Seasonal wetlands were
avoided at the third order scale during 199893 and 199¢1995. The average winter survivate was
0.41, with rates ranging from 0.98.86 and differing significantly among winters. Survival was lower
during early winter and midwinter periods for birds weighing less than 1090 g and for birds captured in
semipermanent wetlands under private owrsgip. A 1 C increase in the mean weekly maximum
temperature decreased the probability of death by 0.06 and a 2.5 cm increase in new snow raised the
probability of death by 0.08.

Homan, H. J., G. M. LinR, C. Carlson, and W. J. Bleier. 2003. Sprisigilolition of ring-necked
pheasants Phasianus colchicyigollowing cattail reduction with glyphosate herbicide.
Wildlife Research 30:15966.

Abstract To reduce blackbird (Icteridae) damage to field crops in the reetitral United States, dense
stands of cattail Typha spp are thinned with glyphosate herbicide. The stands become unusable as
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roosting and loafing sites, which helps to protect susceptible crops nearby, particularly sunflower

(Helianthus annuys Landscapéevel impacts of cattail managent on nortarget avian species have

not been studied. We measured use of upland breeding territories by malaeicked pheasants

(Phasianus colchicufollowing cattail reduction in wetlands used by pheasants for overwintering. In

August 1992, glyphosii S ¢ & | LILX ASR G2 €t SSGf | wiR&tudgA G K x T
blocks in soutkeastern North Dakota. Four other blocks were used for controls. Habitat use was

inferred from territorial crowing counts. No treatment effect or treatment*yglay/ § SNI OG A2y o f €
was evident during 2 years of petseatment observations. Although the herbicide eradicated large

contiguous stands of cattail that pheasants had used for winter cover, surface water levels rose in 1993,
which created additionlecattail growth in untreated wetlands within the blocks. The additional cattail

may have lessened the effect of the herbicide treatments. During drier periods, when cattail growth

slows, cattail reduction could affect use of upland breeding sites. Weme@nd more research to

assess the effects of glyphosate during drier periods.

Huckabee, J. W., F. O. Cartan, and G. S. Kennington. 1972. Distribution of mercury in pheasant muscle
and feathers. Journal of Wildlife Management 36:130809.

Abstract:One hundred fortyeight pheasantsRhasianus colchicus torquajusom Idaho were tested by
neutron activation analysis at the National Reactor Testing Station, Idaho, in August 1970 to check for
possible mercury contamination. Sevetiitye percent showed detectable mercury, 35 percent showed
greater than 0.5 ppm, and 2.7 percent (four birds) exceeded 5.0 parts per million in muscle tissue. On
the hypothesis that feathers might provide a monitor of mercury levels in birds, a check for correlations
between mercury in flesh and feathers was made on 48 of the test birds. Ninetper cent of the

feather samples had mercury present if the corresponding muscle sample had mercury present. Seven
feather samples had mercury present when the correspondingcle samples showed no detectable
mercury. Six birds were without detectable mercury in flesh or feathers. In 18 muscle samples exceeding
1.0 ppm mercury, only one corresponding feather sample had a higher mercury concentration. Mercury
levels in musclappeared to cluster around three significantly different mea0.276, 1.425, and 4.78

ppm. Corresponding mercury levels in feathers show greater variances that are associated with the
lower levels of tissue mercury.

Janda, J., and M. Bosseova. 197he toxic effect of zinc phosphide baits on partridges and
pheasants. Journal of Wildlife Management 34:22Q3.

Abstract:The toxicity and acceptance of 2.5 percent zinc phosphide treated wheat (called Nera grains)
to partridges Perdix perdixand pheaants Phasianus colchicysvas determined. The preparation was
found to be quite persistent in moist air and was highly poisonous, hence a real dangerty idges

and pheasants.

Janson, R. G. 1953. Observations indicating-eqying by nesting phasants. Journal of Wildlife
Management 17:386.

Abstract: During a pheasant nesting study, conducted by PittfRabertson personnel of the South
Dakota Department of Game, Fish and Parks, some attempts of hen pheasants to save their eggs from
destructionby flooding were noted by the writer on a study area near Mobridge, South Dakota.
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Jarvis, R. L., and S. G. Simpson. 1978. Habitat, survival, productivity, and abundance of pheasants in
western Oregon, 1941975. Journal of Wildlife Management 42:8&74.

Abstract:Indices of survival, productivity, and density were derived from annual censuses-ottkgd
pheasantsRPhasianus colchicus the Willamette Valley from 1947 to 1975. Abundance of pheasants in
spring was moderate and variable in tla¢e 1940's and early 1950's (PO birds/40.5 ha), increased in

the early 1960's (380/40.5 ha), and decreased in the early 1970‘8/@).5 ha). Amount of land in soil
bank was closely correlated to abundance of pheasants in spring. Reproductive @eréernemained
relatively constant from 1949 to 1975. Survival of adult females during summer and during winter were
significantly correlatedr= 0.89) to annual percent change in total density of pheasants in spring. About
25 to 30 percent of the pheasahgbitat in the Willamette Valley was lost between 1945 and 1970.
Survival of adult females was the most important factor affecting long term trends in population size

Johnson, G. D., W. P. Erickson, M D. Strickland, M. F. Shepherd, and D. A. Shepherd. 2000. Avian
monitoring studies at the Buffalo Ridge, Minnesota Wind Resource Area: results efead
study. Final report prepared by Western EcoSystems Technology fom the Northern States
Power Company, Minneapolis, Minnesota.

Abstract Buffalo Ridg&Vind Resource Area (WRi8)a 62mile-long segment of the Bemis Moraine

located in Lincoln and Pipestoneunties in southwest Minnesota and Brookings County, Sbatkota.
Results of a biological reconnaissance of the WRA conducted prior to windpower development indicated
that there was relatively low potential for avian mortality to occur on this site because Buffalo Ridge was
not in a major waterfowl staging area migration route, and that passerines usually migrate at

altitudes above the turbine bladed he primary goals of this study were to evaluate risk to birds from

each phase of development and the cumulative risk to birds from all windpower developmigeat i

WRA. Onehundredmeter-radius point count surveys were conducted to estimate species composition,
relative abundance, habitat use, flight behavior and relative risk during the period 15 March to 15
November, 19961999 at turbine locations and at rdamly selected stations within the WRA. Raptor

and other large bird (RLB) && radius point count surveys were conducted at randomly located points
throughout the WRA to estimate the same parameters for these bifdgly®s of both point count and
RLBsurvey data indicated that use of the wind development areas following construction was lower

than expected for several groups and species of birds. Seven of 22 species of grassland breeders showed
reduced use near turbines.

Johnson, H. E. 1951. Multfa rose hips as pheasant food. Journal of Wildlife Management 15:221
222.

Abstract: Little is known about the food value of the abundant fruit of this rose. It is not known or
expected to be a major item in the diet of pheasants, but there is a pribtyadf its occasional useAt

the conclusion of the study it was evident that the experimental birds not only survived tdayibse

hip diet, but sustained themselves on it. The scope of the experiment did not include a close check for
nutritional deficiencies, but no striking abnormalities were noted by ordinary observation of the
experimental group
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Johnson, R. N., and A. H. Berner. 1980. Effects of radio transmitters on released cock pheasants.
Journal of Wildlife Management 4486-689.

Abstract: It is desirable to understand the possible effects of radio transmitters on pheasant survival,
we used mock transmitters weighing 28 g to estimate effe@ar results indicate that a 2§ radio pack
does not affect dispersal, surviyalr weight gain of cock pheasants weighing more than 897 g, but may
affect the survival and weight gain of pheasants that weigh less than 897 g. Therefore, we recommend
that pheasants should weigh at least 897 g if ag2@dio pack is to be used. Accoglito Stokes

(1954:109), cock pheasants generally attain this weight at about 12 weeks of agel(@%9).

Jones, G. F. 1950. Observations of calged pheasants. Journal of Wildlife Management 14:82.

Abstract: During the spring of 1948&pbservations were obtained on coldiyed pheasants to determine
dispersion and mortality of released b#dNineteen pheasants were dyed and released on the study
tract. Eleven were dyed with the alcohwhter solution, and eight were dyed in one per canttic acid
according to the recommendations of DuPont and other dye carigsa The dyes used on the hen
pheasants were all easy to see. The most satisfactory color depended on the type of habitat in which the
bird was released. Under favorable light dittons and without the aid of binoculars these pheasants

were identified accurately from over a quarter of a mile. The experiment showed that this technique can
be used effectively to study the dispersion, behavior and mortality of released pheasaits. It
corroborated Wadkins' findings that pheasants properly dyed will remain visibly colored for two months
or longer when not flying and for four to six months when flushed. No differences in behavior were
observed between dyed and wild pheasant

Jones L. R., H. L. Black, C. M. White, N. P. Johnston, M. E. McGee, S. W. Donahue, and D. L. Eggett.
2010. Effects of calciudoading on egg production in ringecked pheasants. Journal of
Wildlife Management 74:1294.300.

Abstract: Ringhecked pheasant@hasianus colchicuare able to store dietary calcium as medullary
bone, which they may mobilize for future eggshell synthesis. We define this mechanism as-calcium
loading. Previous experiments on pheasants conducted to document the importance of calcium
limiting distribution did not account for calcittnading. We hypothesized that calcidoading could
override experimental calcium treatments of the diet. We measured egg production, egg characteristics,
and femoral mineral content for pheasants thagére not calciurdoaded on 7 diets differing in calcium
from 0.2% to 4.5% and compared these results to a similar study on cdtzhuled pheasants. We
predicted that calciumoaded pheasants would produce more eggs than those that were not calcium
loaded.We also predicted that there would be no significant difference between femur ash fractions in
non-calciumloaded pheasants, but that the ash fraction in calcilmaded pheasants would differ
significantly between the beginning and end of the experim&ugig production was higher in calcium
loaded pheasants above 2% dietary calcium. Femur ash fraction was not different@aloamiloaded
pheasants but differed significantly before and after the experingem between high (>2%) and low
(<2%)dietary le\els in calciuroaded pheasants. Calcidulmading may account for snetérm

persistence or captive pheasants introduced on calepurar soils, followed by their eventual

population failure. Managers may improve survival of captive pheasants before intioal gy

surveying habitat for adequate calcium and by caleloading.



124

Jorgensen, C. F, L. A. Powell, J. J. Lusk, A. A. Bishop, and J. J. F&ttatheAssessing landscape
constraints onspeciesabundance:does theneighborhoodlimit speciesresponse tdocal
habitat conservationprograms? PLoS ONE 9(6): €99339.

Abstract: Landscapes in agricultural systems continue to undergo significant change, and the loss of
biodiversity is an eveincreasinghreat. Although habitat restoration is beneial, management actions
do not always result in the desired outcomilanagers must understand why management actions fail;
yet, past studies have focused on assessing habitat attributesiagke spatial scale, and often fail to
consider the importancef ecological mechanisms that act across spatial scaleso®dt=d survey sites
across southern Nebraska, USA and conducted point counts to estimataedtiked Pheasant
abundance, an economically important species to the region, while simultaneousiifgireg

landscape effects usingggographic information system. To identify suitable areas for allocating limited
management resources, we assessed lemkr relationships to our counts using a Bayesian binemial
Poisson hierarchical model to construcegictive SpecieBistribution Models of relative abundance.
Our results indicated that landscape scale land cover variables segerglirained or, alternatively,
facilitated the positive effects of local land management for Riegked Pheasants.

Josdyn, G. B., and G. |. Tate. 1972. Practical aspects of managing roadside cover for nesting
pheasants. Journal of Wildlife Management 3611.

Abstract:A study to determine the feasibility of managing roadsides for nestingnéaffed pheasants
(Phasiaus colchicysin the intensively farmed cagirain region of eastentral Illinois has been under

way since 1962. Data for 6 years showed that the number of pheasants hatched on roadsdes
substantially increased by the seeding of a gtagsime mixtue in place of old bluegrasBd¢aspp.)

sods and annual weeds. To evaluate cost and acceptance of such seedings as a practical tool for
providing pheasant nesting cover over a large area, roadsides withabutting on, a 1&quaremile

area (equivalent to 20 square miles) were seeded to bromegBxssnusspp.) and alfalfaMedicago

sativa) during August and September 1968. Of the 65 farm operators residing in the management unit,
61 (94 percent) partipated in the program. This participation included an agreement on the part of the
farmers to delay mowing of their roadsides each year until July 31. Total cost of fleetpvas

calculated at $10,124, or $139 per mile for one side of the road. Amortizeda 10year life

expectancy of the seedings, the cost per acre per year would be about $7.00 but could be reduced by as
much as 50 percent by modifying the seeding operations. Dry weather delayed maturity of the seedings
until 1970; during that year leshan 10 percent ahe roadsides had been mowed by July 31, as
compared with 97 percent by that date in 1967.

Joselyn, G. B., and J. E. Warnock. 1964. Value of Federal Feed Grain Program to production of
pheasants in lllinois. Journal of Wildlife Miagement 28:547551.

Abstract: Data are presented on the beneficial effects of the Federal Feed Grain Program on the
production of pheasantPhasianus colchicusn a 23,20ecre study area in Ford and McLean counties,
eastcentral lllinois, in 1962 ant963. One hundred 8cre plots (4.3 percent of the study area) were
covermapped to obtain a sample of lange practices and were searched for pheasant nests in both
years. Farmers with land on the study plots were interviewed to learn what crops Wwauédbeen

planted on the plots in the absence of the Federal Feed Grain Program. In 1962, 16.5 percent of the
acreage in harvested hay, 61.6 percent of the acreage in unharvested hay, and 10.5 percent of the



125

acreage in small grain on the 100 plots woulddndeen planted to corn or soybeans, in the absence of

the program. In 1963, without the federal program, there would have been 4.7 percent less harvested
hay, 54.0 percent less unharvested hay, and 52.9 percent less small grain on the 100 plots. Of all
successful nests located on the plots, 38.8 percent in 1962 and 27.5 percent in 1963 occurred on land
which would have been planted in corn or soybeans, in the absence of the Federal Feed Grain Program.
Changes are recommended in the regulations for mowinlganvested acres to make the program more
effective for the production of pheasants in lllinois

Joselyn, G. B., J. E. Warnock, and S. L. Etter. 1968. Manipulation of roadside cover for nesting
pheasants: a preliminary report. Journal @¥ildlife Management 32:2172233.

Abstract: During the 4year period 1963%56, densities of ringiecked pheasanBhasianus colchicus

nests per acre established on unmowed roadside plots seeded to alggasae mixture (3.0 nests per
acre) exceeded thosen unmowed, unseeded roadside plots (managed control plots) (2.0 per acre) and
on unseeded roadside plots where mowing was not controlled (unmanaged control plots) (1.5 per acre).
During each of the 4 years, seeded roadsides also had greater densitest®prr acre than any of

seven other cover types on the study area, including 1.3 more per acre than unharvested hay. Rates of
success for nests established on seeded plots were only slightly higher than for those established on
managed and on unmanagedrdrol plots, but higher nest densities on seeded plots resulted in
significantly larger numbers of successful nests on seeded plots than on either managed control or
unmanaged control plots. The hatch of pheasant nests on seeded roadsides, on a persigre b
exceeded that in all other cover types on the study area during 3 oféyea

Jungers, J. M., T. W. Arnold, and C. Lehman. 2015. Effects of grassland biomass harvest on nesting
pheasants and ducks. American Midland Naturalist 173:1132.

Abstract: Grasslands enrolled in conservation programs provide important habitat for nesting game
birds and waterfowl, but conservation grasslands have been targeted as a source of biomass for
bioenergy and this could impact nesting birds. We studied the &ffgicbhiomass harvest on nest

success and density using 109 biveged teal Anas discons mallard (Anas platyrhynchos), and rng
necked pheasanfhasianus colchicusests found in southwestern Minnesota during 2009

(pretreatment) and 2010 (posttreatnmt). Grassland biomass was harvested in late autumn of 2009 with
productionscale machinery. Harvest treatments included controls (0% biomass removal), partial harvest
(50 or 75% biomass removal), and full harvest (100% biomass removal) from 8 ha Ho®iddess
averaged 31% and was not influenced by biomass harvest. Daily survival rates were greater for nests
located closer to wetlands. Estimated total nest density (0.42 nests/ha; corrected for survivorship) was
similar across harvest treatments, buitlhin-plot analysis revealed nest density was greater in
unharvested refuge regions. Estimated nest density was positively correlated with vegetation height and
the spatial extent of wetlands surrounding each plot. Harvesting relatively-scal# patchesf

conservation grasslands in late autumn does not appear to be detrimental to nesting ducks and
pheasants the following spring, but managers should consider leaving unharvested refuges near
wetlands when harvesting large continuous tracts.
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Jungherr, E., R. Gifford, and A. L. Lamson. 1944. Inapparent muscular dystrophy in youngckegl
pheasants. Journal of Wildlife Management 8:2@62.

Abstract: Pathological examinations of clinically normal rivecked pheasant®hasianus c. towptus)

from 14 breeders were made to obtain information on the health of Connecheed birds to be

liberated in the autumn of 1943. In the course of this work a hitherto undescribed affection of the
voluntary muscles was observeBathologic examinatiorevealed muscular dystrophy in four males

and 14 females (18, or 36.7%), but this was not accompanied by recognizable clinical symptoms. The
affected birds showed alterations in the breast muscle and to some extent in the superficial flexors
(peroneus lagus group), but the deelying tibialis anticus was normal. Severe changes were
characterized by the appearance of fine whitish muscle fibers, alternating with pale normal fibers; these
seemed to radiate symmetrically in a fike manner from the sternairest toward the periphery. The
cause of this muscular dystrophy is unknown.

Kabat, C., I. O. Buss, and R. K. Meyer. 1948. The use of ovulated follicles in determining eggs laid by
the ring-necked pheasant. Journal of Wildlife Management 12:3986.

Abstract: The eggaying performance of 38 artificially propagated hen pheasants penned separately
were observed and recorded. The hens were divided into three groups. Two groups were confined in
large pens simulating wild habitat and the third wagrtered in pens of the type used for breeding
purposes by the Wisconsin Conservation Department. The hens were killed at selected intervals so that
their ovaries would show most of the advance stages of the involuting ovulated follicle. The egg laying
record was then compared with the ovulated follicles found in the ovaries of each hen. Examination of
93 ovaries from hens that were known to have laid eggs showed that they contained structures which
were identified as ovulated follicles whereas the ovafiesn more than 100 hens that had not reached

the breeding age did not contain similar structures. This led to the conclusion that the remains of
ovulated follicles alone can be used to distinguish laying fromlaging hens. A highly significant
correlaton was found between the number of ovulated follicles and the number of eggs laid by the hens
in the three groups. The hens were killed at varying intervals during the laying period and up to 190 days
after the last egg was laid. Hens killed during aqeeléss than 100 days after the last egg was laid

showed a higher correlation between ovulated follicles and eggs laid than did those abl¢gieater
intervals. The evidence indicates that the lower correlation for hens killed at intervals greatet@0a

days was due to the complete resorption of some of the ovulated follicles. When the number of
ovulated follicles and the number of eggs laid for each hen were plotted graphically the relationship was
found to be essentially linear. From this relativas calculated a regression line and confidence limits

for estimating the number of eggs laid from ovulated follicles found. The criterion is reliable for the post
ovulation period extending from the laying of the last egg during the current breedingrsegsto

December 31 of the same year. The ovaries of two groups of wild pheasants were examined and the
number of ovulated follicles was counted. By applying the results obtained from the experimental hens
it was possible to determine that the average nogn of eggs laid by these two groups of wild hens was
significantly diffeent.
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Kanstrup, N., and T. J. S. Balsby. 2019. Danish pheasant and mallard hunters comply with the lead
shot ban. Ambio 48:1009014.

Abstract Denmark implemented a total bamdhe use of lead shot for hunting and clay target shooting

in 1996. Compliance was not studied systematically until recently. However, sporadic police checks and
individual studies indicated that compliance was far from complete in the early yearsegtdation.

To assess current levels of compliance with Danish regulations, we purchased 730 carcasses of
pheasantsRPhasianus colchichand mallardsAnas platyrhynchdsand a further 690 mallard gizzards

GSNBE 200FAYSR FNRBY H Rnl GNRRAAFIMS OSYORT RIA dzill KR NIzl
and West Denmark in the 2016/2017 and 2017/2018 hunting seasons. All carcasses and gizzards were
subject to radiography and those that contained shot were examined, pellets removed by dissection and
identified to shot type. In all,,389 pellets (intact or fragmented) were found i#20

carcasses/gizzards, of which 799 pellets (some fragmented) were identified. Among the sample of

LIKSF &l yGa 6AGK SYOSRRSR akKz2id ¢ B) wérelendshat. Amanghiyig: O A Y
mallards in 2017 with embedded shot, 3.1% had lead shot. None of the 2017 mallard gizzards had
embedded lead shot. We conclude that Danish pheasant and mallard shooters mostly comply with the

lead shot regulations. Steel wastmost used no#lead alternative. The majority of ingested shot was

non-lead, indicating that lead shot is not generally available to pheasant and mallard and suggesting
compliance with regulations in recent years/decades. The study showed that the figssilpredict

the metal composition of shot pellets fromray images alone was highly inaccurate, confirming the

necessity of necropsy to determine shot type.

Kauth, H. R. 2020. Understanding how agricultural intensification impacts-niagked pheaant
distribution and survival in eastern South Dakota. Thesis. South Dakota State University,
Brookings.

Abstract Historically, pheasant$basianus colchicubave thrived in South Dakotadonjunction with
successful land retirememrograms or early farming practices throutjie 1950s, which created
interspersions of agriculture and native landscapes that vigeal for pheasants. Recently, the Prairie
Pothole ecosystem has undergone rapid agroecon@xjansion, effectively reducirigeal
interspersions of native prairie armtopland into agriculturally homogeneous landscapes. Indices of
pheasant abundanckave suggested persistent population declines since 2008, raising concerns
regardinglandscape suitability. Our goal was to urstand how agriculture intensification impacts
pheasant ecology. The objectives were to: 1) estimate overwinter hen probabistyngfal, resource
selection, and mortality risks associated with landscape featuredet®ymine pheasant abundance as a
function of remotely derived landscape compositiamd vegetative phenology; and 3) implement low
cost Arduino GPS trackers into ourg-necked pheasant study to improve fiseale data collection. To
accomplish thesgoals, we captured, collared, and track&00 female pheasants annually from
Decembetthrough March in each of three years (2@2619). Overall, we captured 321 females and
recorded 110 mortalities. We implemented lesost GPS trackers on 35 individua¢sulting in 407 VHF
locations and 1,57GPS locations. This was a 287% increadatandensity at only 23% increase in cost.
We modeled weekly probability of survival aBdx proportionahazard causspecific mortality rates
associated with landscageatures. To understand pheasant distrilmrtj we surveyed for and modeled
pheasantabundance and distribution seasonally as a function of landscape composition and intra
annualdifferences in vegetation phenology. Overwinter survival of pheasants (0.68)igldy
influenced by snow depth. Pheagamsing harvested fields experienced a 42détease in risk of
raptor predation. Additionally, pheasants using emergent wetlaagserienced a 58% lower risk of
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weather mortality. Our distribution model demonstratdiolat proportion of Conservation Reserv
Program grasslands, dormant wetlands, ane48@ rowcrop agriculture within 1.6 kApositively
influenced pheasant abundancalternatively, pheasants were negatively associated with proportion of
forests.Agricultural intensification is projected to etinue reducing valuable concealmegtassland,

and emergent wetland landscapes. As native perennial vegetation is criticatiigoheasant abundance
and winter survival, largecale conservation efforts are critidalpheasant population viability.

Innovative conservation solutions supplementing curréarm bill policies may improve conservation
adoption thereby improving pheasaabundance and overwinter survival.

Kauth, H. R., R. C. Longsinger, A. J. Kauth, and A. J. Gregory. L2020ost DIY GPS trackers improve
upland game bird monitoring. Wildlife Biology 2020(2).

Abstract We tested the possibility and feasibility of assembling Arduino GPS trackers without previous
engineering experience and modified them for upland gameshimder extreme environmental

conditions. Lowcost GPS trackers were assembled and deployed omednkged pheasant®hasianus
colchicusn conjunction with an ongoing winter survival study. To assess GPS receiver accuracy, we
deployed trackers in a stattest. The static test fix rate was 1.0, median error was 2.5 m and mean error
was 13.3 m (SD = 39.5). During the mobile test, wild pheasants were captured ustig faratiel traps
baited with corn from January to March 2019. During winter, 407 VHEdosaand 1574 GPS locations

of 35 individuals were collected, resulting in a 287% increase in data density at only 23% increase in
cost. The fix rate during the mobile test averaged to 0.83. To determine if trackers weoasbywe
calculated cumulativeosts of equipment and supplies required to recreate the GPS tracking unit. GPS
costs were $47.60 per unit with an additional $202.00 for the supplemental VHF transmitter.

Kauth, H. R., A. J. Gregory, A. J. Kauth, S. Harsh, T. J. Runia, and R. Get.o@2622. Snow and land
use alter pheasant survival in South Dakota. Journal of Wildlife Management 86:22243.

Abstract We examined survival of ringecked pheasant$fhasianus colchicusccupying fragmented
landscapes within the PrairRothole Region in South Dakota, USA, where severe winter weather events
historically limited pheasant population growth through increased mortality. Recent landscape
transformations could further affect overwinter adult female survival by reducing crtiiceér

resources. Assessing the influence of tidependent landscape features on survival at small focal scales
may reveal spatially important relationships. We captured and monitored 321 adult female pheasants
from 20142019 and recorded 110 pheasanintgr mortalities. Female pheasant winter survival was
ndcc 0y pLn.70) dnd Was inversely correlated to snow depth. We generated Cox proportional
hazard models to determine risk of mortality associated with landscape features. Pheasants using
landscapes other than perennial cover (i.e., emergent wetland, tall vegetation, woody, food plots)
experienced a 2.22 times greater risk of raptor predation than pheasants using perennial cover.
Additionally, pheasants experienced a 58% reduced risk of weathbdality when using emergent

wetlands. We analyzed resource selection ratios to understand how perceived landscape risks at the
population level scaled down to land use selection at the individual level. Female pheasants selected for
emergent wetlands, shwed no selection for woody features, and avoided tall vegetation -guunatic

KSNb I 0OS2dza @S3SGlriAz2zy Btp OYO RdAzZNAYy3a ASOGSNBE gAyidsS
conservation of emergent wetlands and integrating perennial cover into harvested ntbpla
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Kayvanfar, N., M. Aliabadian, S. S. H. Yousefkhani, K. Rabii, and M. Masoud. 2021. Ecological niche
divergence between two groups d?hasianus colchicu®ves: Galliformes), thehrysomelas
principalisgroup and thecolchicugyroup, on the Iraniarplateau. Biologia 76:1483490.

Abstract Ecological niche differentiation is one of the important topics in modern zoological studies to
distinguish the cryptic species and local adaptations. In this article, we provided results of niche
modelling of twoPhasianus colchicggoups in the Iraniaplateau. We performed ecological niche
modeling for each group separately and then calculated the niche overlap and compared the ecological
niches of the groups. Precipitation of warmest quarter and mean temperature of coldest quarter were
the most important factors in determining habitat suitability and niche divergence. Based on niche
overlap analysis, separation of ecological niches between these groups has been confirmed.
Consequently, ecological niche divergence may effect on the genetic divergemezebegroups by
presenting a prezygotic barrier.

Khadka, R. 2021. A joint estimation of pheasant hunting parameters. Thesis. South Dakota State
University, Brookings.

Abstract The decreasing pheasant population from 2008 to 2019 across South Dakotancern as it

may lead to decreased hunting activity and consequently reduced economic activity. Past studies have
shown that changes in the landscape (e.g., from changing agricultural practices) is a major factor
responsible for decreasing the bipdpulation. However, these studies lack a clear understanding of

how the fluctuating crop mixes impact the pheasant population together with harvest volume. The goal

of this study was to analyze the pheasant population and the quantity of harvested biiidg @008 to

2019 in South Dakota to understand how variations in some of the key crop areas were associated with
pheasant population. The study focused on understanding how bird population and number of hunters
influence the pheasant harvest volume. Tahive this goal, a simultaneous equation model was

employed to estimate both bird population and harvest volume jointly. The study showed that wheat,
alfalfa and Conservation Reserve Program (CRP) acres were positively related with pheasant population.
Similarly, the number of hunters and bird population were positively related with the number of

harvested birds. There was a negative relation of corn/soybean and other hay acres with both variables.
It was also found that wheat and alfalfa acres were stréeggrminants over CRP acres and winter

wheat was more likely than other crops to enhance pheasant population and harvest volume. Efforts to
increase small grains and forage crops, including CRP acres, may be necessary to maintain and increase
pheasant poplation and harvest volume.

Kimball, J. W. 1944. Age gauge for pheasants. Journal of Wildlife Management-86263

Abstract: An age gauge is described for quickly determining if harvested roosters based on the length of
the spur and tarsus to whidie spur is attached. Making a gauge which would slip over the leg and

spur of a young bird but not on an old one proved to be simple because the desired dimension was
found to be exactly threguarters of an inch. A brace and 3i#ch bit, a saw, and small piece of wood

(pine lattice) were all that was needed to produce 50 gauges in two hours. The writer has checked 61
birds with the gauge and it has failed only twimece on a young bird and the other on an old bird. This
indicates that it should beatisfactory for the purpose intended. When many birds are being checked

the compensating errors should improve this result (97%). Thér@H hole seems to be correct for
Nebraska, but the proper size may be different for other parts of the country where are various
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strains of ringnecked pheasants. Because of the spur growth of young birds, the accuracy in use of the
gauge will decrease as the season advances. It has been used through the first week of December and
seems still to give accurate rd®uup to that time of year.

Kimball, J. W. 1949. The crowing count pheasant census. Journal of Wildlife Management 13:101
120.

Abstract: Data on crowing counts have been collected over a period of 4 years in three states and
include 304 mornings' work, 5,989 two minute counts, and 162,940 recorded cock calls. Recommended
procedure for con ducting a crowing count census is given and digstugagation in human ability to

hear cock calls appears to be l@lvowing a coefficient of variation of 1.5 per cent. The maximum

average variation in crowing intensity betweetd and +50 minutes sunrise appears to be + 7.5 per cent
of average. Spring ties between which a crowing count census should be taken may vary somewhat
with the season and the geographic location. During the six week censusing period of 1947 the
maximum error due to seasonal variation in crowing was +3 per cent of average. Thepegked runs

on the same census routes the coefficient of variation for crowing counts averaged 8.4 per cent
compared to 40.0 per cent for road side counts. The sample obtained by crowing counts is
approximately 75 times that obtained by roadside couswing counts and roadside counts in South
Dakota yielded comparable results in showing population distribution where 75 or more roadside counts
were included in the sample. Weather factors, with the exception of wind above 8 m.p.h. and heavy
precipitation apparently seldom affect crowing counts. Most variable factors such as weather, condition
of cover and crops, etc., appear to affect audio censusing much less than censusing by eye. As
conducted in South Dakota, the crowing count produces more accugatdts than the roadside census

and does it at onehird the cost. Crowing counts can be applied equally well to small or large areas and
to low or high populations. They are especially valuable in censusing low pheasant populations. Crowing
counts are beaig used to determine population trends, distribution, spring storm mortality and

movement. By their use pheasants have been shown to make seasonal movements of at least 10 miles.
Audio censusing is an undeveloped field which through refinement may prag@eate population

data on many species

Kimmel, R. O. 1988. Potential impacts of ringcked pheasants on other game birds. Pages-263
in D. L. Hallett, W. R. Edwards, and G. V. Burger (eds.). Pheasants: symptoms of wildlife
problems on agricultiral lands. North Central Section of the Wildlife Society, Bloomington,
Indiana. 345 pp.

Abstract Evidence, often circumstantial, indicates that Fimgcked pheasant@hasianus colchicus

may adversely impact the abundance of gray partrid@erdix perdix greater prairiechickens

(Tympanuchus cupido pinnajugnd possibly other species via nest parasitism, competition for habitat,
transmission of disease, and aggressive behavior. | postulated that pheasants raised by another species
as a rault of nest parasitism imprint to the host species, increasing the possibility of interspecific
interactions. Potential negative impacts should be considered in management decisions and planning
introductions.
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King, J. W., and J. A. Savidge. 1995ed&fof the Conservation Reserve Program on wildlife in
southeast Nebraska. Wildlife Society Bulletin 23:3285.

Abstract In 19891990 spring roadside counts in southeast Nebraska;nauked pheasanfhasianus
colchicuy numbers were higher in arsavith approximately 20% of the cropland in the Conservation
Reserve Program (CRP) than in areas with <5%. Meado®tarké€lla neglecta, S. magnand eastern
cottontail (Sylvilagus floridangsiumbers did not differ between areas. In 1 9B990 summecounts,
meadowlark, northern bobwhiteGolinus virginianysand cottontail populations did not differ between
the low and high CRP enrollment areas. We conducted spring and winter bird surveys on 4 cover types
(CRP land seeded to either camlason or wan-season grass, prairie, and sorghum fields). Cropland
sites had the fewest birds in spring 1989 and 1990, with only killd&ear@drius vociferysand horned
larks Eremophila alpestrjgecorded. DickcisselSgiza americajaand grasshopper sparrows
(Ammodramus savannarujiwere the most abundant species on the grassland sites. No differences
were found between numbers of birds or avian richness between theszEadon and warsseason
cover types. Individual fields differed; vegetation structure and amt@di cover were more important in
determining bird densities and richness than plant diversity. In the winters of 1990 and 1991, warm
season grass sites had the highest bird densities and number of species.

Kirkpatrick, C. M. 1944. The bursa of Falugcin ringnecked pheasants. Journal of Wildlife
Management 8:118129.

Abstract: 1. The depth of the bursa of Fabricius in live #iregked pheasants was measured by an
instrument de vised of glass tubing, a celluloid millimeter scale, and the rubiteoba medicine

dropper. 2. To make the measurement: the dorsal lip of the vent is pulled posteriorly to expose the
opening of the bursa within the cloaca; the scale is inserted into the bursa opening and gently rotated
forward until its tip reaches thend of the cavity; and the depth of the bursa read where the edge of the
bursa opening intersects the millimeter scale. 3. Involution of the bursa was studied and measured in
three flocks of gaméarm pheasants of known and different ages. The earliestsmeaments were

made during September; involution proceeds from then until late April, when most of the bursae no
longer can be measured. Curves for the average bursa depth of pheasants hatched in different years do
not coincide during the winter months, ggesting that the year of hatching influences the average

depth on any given date. In the autumn the younger pheasants of the same year have deeper bursae,
indicating that hatching date is important as regards bursa depth. In the spring some factor t@ssocia

with season may cause the completion of involution in all the pheasants by late April. 4. The bursa was
found in all juvenile pheasants, but not in adults, hence its presence is a positive indicator of the juvenile
bird. Some bursae are involuted corafdly by January 1 following hatching, hence December is the last
month during which adults and juveniles can be differentiated by this method.

Klonglan, E. D. 1955. Factors influencing the fall roadside pheasant census in lowa. Journal of
Wildlife Management 19:25462.

Abstract: 1. The purpose of this study was to determine, in a quantitative manner, the effects of the
physical factors which affected the fall roadside pheasant census in lowa in order to decrease the size of
sample necessary to predict population changes at spekcfiobability levels or to increase the

accuracy of the present method. 2. The investigation was centered about the Winnebago Pheasant
Research Area in noritentral lowa, an area with level to gently rolling topography, 95 per cent of
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which is under cuivation. 3. Two 3énile routes were run alternately at a rate of 12 miles per hour,
beginning at sunrise, from August 1 to October 31. Complete weather data were gathered before and
after the census. The Duvdevani optical method of dew measurement was4isRdin falling during

and/or before the census resulted in wide variation in the counts. Fog resulted in counts significantly
lower than would be expected under similar conditions with fog absent. Wind direction and actual
barometric pressure had no aiernible effect. Censuses made when frost was present were deleted
because of difficulty in com paring qualitative frost measurements with other counts. 5. Multiple linear
regression analysis was made of the relationship of dew, wind velocity, relativigityyroloudiness,
temperature, and rate of pressure change to the number of pheasants observed per mile on each route.
The coefficient of multiple correlation was 0.969 on Route 1 and 0.930 on Route 2, both of which were
significant at the 0.01 probabijitievel. Rvalues indicated that 93.8 and 86.5 per cent of the variation

on Route 1 and Route 2, respectively, were due to the influence of climatological factors. 6. Application
of the t-test to each factor individually showed that only the dew and #mperature effects on Route

1 and the dew effect on Route 2 were significant. Further comparisons showed that the simple linear
regression of birds per mile on dew was nearly as good as the multiple regression for purposes of
making adjustments in the pojation estimaes. 7. The six weather factors were found to exert equal
effects on both routes. All factors but cloudiness were found to be significantly correlated to the
numbers of birds observed per mile when the simple linear regression and corretatdficient were
determined for each factor separately. However, no allowances for-iei@tionships among the

factors was made by such analyses. 8. The time of day was found to have a significant linear effect at the
0.01 probability level. Starting ¢hcounts at the same time with respect to sunrise alleviated the
necessity for making corrections for this effect. 9. There was less variation in counts made in August
than in those in September or October. Considering all factors, August appeared t® tgtithum

time for conducting the roadside census in lowa. 10. A substitute was devised for the standard
Duvdevani dew gage in the form of a block of kfree, No. 2 white pine painted with two coats of

enamel undercoat. Such blocks should be checkedtghly against a standard block each year before
use and replaced if necessary

Knott, N. P., C. C. Ball, and C. F. Yocum. 1943. Nesting of the Hungarian partridge ameckad
pheasant in Whitman County, Washington. Journal of Wildlife Managemem83291.

Abstract: 1. Nesting studies were conducted in Whitman County, Washington,- #@4@nainly on two
4-section study plots near Rosalia and Colton, anesac@ion plot north of Pullman. 2. The annual

rainfall averages 20.73 inches and that dgrhesting 1.5 inches per month. 3. Nests were best found by
following farm machinery and searching bunch grass and brushy areas by parting the vegetation;
guestionnaires proved partly successful. 4. Hungarian partridges begin pairing during early F&bruary
The clutches averaged 16.7 (10 to 25) eggs; extremely large clutches may include eggs from more than
one hen. 6. Of 113 nests, 7 contained pheasant eggs. Partridges are not known to lay in nests of other
game birds. 7. The peak of hatching is gengialthe first or second week of June, depending upon the
season. 8. The nests averaged 750 and 290 feet, respectively, from permanent cover and water. 9.
About half (46%) of the nests were in alfalfa, and a third (33.8%) in permanent cover. Hay fields
comprise only 33 per cent of the Whitman County land in farms and permanent cover from 12 to 32 per
cent. Grain fields are little used because nests are poorly concealed during building. 10. Of the observed
nests, 37.4 per cent were successful. Nearly atidesvere caused by farming activities; plowing

destroyed over 15 per cent, and mowing 37 per cent. 11. Hungarian partridges often attempt a second
nesting if the first clutch is destroyed; the extent of re nesting is unknown. About 70 per cent of the
adultfemales eventually raise a brood. 12. Rivegked pheasant cocks establish crowing areas and
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gather harems of one to seven hens by about April 1. 13. The 76 completed nests observed averaged
12.6 (625) eggs each. Incubation lasts 23 to 24 days, staatogit April 1 in early nests. 14. In 1940 the
climax of hatching was in the first week of June, but was not as definite for the other two years. The
peak of pheasant hatch is about a week earlier than that of the partridge. 15. Of 147 pheasant nests
thosenot in permanent cover averaged 325 feet out from such cover, and all nests aver aged 693 feet
from water; 31.9 per cent of the observed nests were in permanent cover. 16. Mowing, plowing, disking,
and burning accounted for 67 per cent of the nests destthy8.3 per cent of all observed nests were
unsuccessful. 17. Nearly 58 per cent of the nests in temporary cover were in alfalfa and wheat stubble;
the latter was used more by pheasants than by partridges. 18. The earlier hatching peak for pheasants,
as @mpared with partridges, accounted for a higher per cent of success Hididy nests, since most
pheasant nests hatched before the hay was cut. The greatest loss of pheasant nests in temporary cover
was in stubble where the nests are either plowed undeburned before hatching. 19. Native or

permanent cover comprises from 12 per cent of the more heavily farmed land to 32 per cent of that less
intensely farmed. Overgrazimgakes over half of the permanent cover unsuitable for nesting. 20. About
half ofthe pheasant and partridge nests in this region are in suitable cover. 21. To minimize nesting
losses and to improve habitats for upland game birds, the Washington State Department of Game has
initiated an improvement program, based on results from tworgeaf experimental management on
restricted areas. Farmdbepartment cooperation for habitat improvement on private land is combined
with purchase of small permanent tracts by "Federal Aid to Wildlife" funds.

Kopischke, E. D. 1966. Selection of calciamd magnesiursbearing grit by pheasants in Minnesota.
Journal of Wildlife Management 30:27879.

Abstract: Gizzard grit (490 samples) from adult pheasaRtsaSianus colchicusollected throughout

the year and from juveniles collected between Decemband the onset of the next breeding season in
south-central Minnesota was analyzed for calcium and magnesium. Wild hen pheasants evidently are
capable of selecting calcareous (calcibearing) grit over noncalcareous grit. Ingestion of calcareous

grit by hen pheasants is much greater during the-&ydng period than at any other time; these results
confirm those of earlier studies. The magnesium content of grit ingested shows a seasonal trend similar
to that for calcium although magnesium is ingesteddnsiderably lower quantities. No trend was

found in the ingestion of calcium and magnesium by cock pheasants, suggesting that their requirements
for these elements do not vary appreciably during year.

Kopischke, E. D. 1972. The effect of-B,4rd diesel fuel on egg hatchability. Journal of Wildlife
Management 36:1353 356.

Abstract:Three groups of 57 pheasaml{asianus colchicueggs were each sprayed with water,-D4
solution, or diesel fuel to assess the effects of these liquids on hildgaTwo groups of 62 bantam
chicken Gallus domesticQ®ggs were sprayed, one with water and one with2,dolution. Application

of 2,4D in the concentration normally applied for weed control did not adversely affect hatchability of
eggs, causdeformities in hatched chicks, or cause death of the chicks. Application of diesel fuel to
pheasant eggs reduced hatchability to zero.
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Kopischke, E. D., and M. M. Nelson. 1966. Grit availability and pheasant densities in Minnesota and
SouthDakota. Journal of Wildlife Management 30:2&¥5.

Abstract: Among 137 hen pheasantBHasianus colchicusollectedby shooting during May and June,

1963, in four areas representing different gradients of pheasant abundance in Minnesota and South
Dakof, no significant difference was found between areas in the quantity of grit consumed by laying

hen pheasants nor in the relative calcium and magnesium content of this grit. Laying hens from all areas
consumed about 50 percent more grit by weight than ahlaying hens. The mean number of eggs laid
per hen by mieJune did not differ significantly between areas at the 5 percent level. Grit of the size
commonly used by hen pheasants was abundant on secondary roads in each area but was comparatively
scarce irfield soils of the loess soil area. There was more calcium and magnesium in the grit from roads
in southeast Minnesota than in grit from the other areas because crushed limestone is used on roads in
this area; glacial gravel is used in the other areas.fém fields of the loess soil area was

comparatively high in calcium and magnesium, apparently because liming is practiced in this area.
Pheasants can selectively pick calciamd magnesiunbearing grit and differences in availability of

these elementén the grit is believed not to limit pheasant densities in theeaar studied.

Kozicky, E. L. 1952. Variations in two spring indices of malenguked pheasant populations.
Journal of Wildlife Management 16:42937.

Abstract: 1. Data on the varidlity of the crowing count and roadside count of male rirecked

pheasants are presented for a-bfile route in lowa for 1950 and 1951. 2. In 1950, the coefficient of
variation per station for the crowing count for 15 mornings was 19.3 percent; in 1&510fmornings,

7.6 percent. 3. In 1950, the coefficient of variation for the roadside count per mile for 25 mornings was
13.1 percent; in 1951, for 14 mornings 15.9 percent. 4. Wind velocities in excess of eight miles per hour
decreased the crowing countean. 5. The presence or absence of dew significantly affected the mean
roadside count. Notations as to the presence or absence of dew should be made. 6. No statistical
significant difference for either the crowing or roadside counts was found in the nvelams the

temperature was less or more than 40 degrees F. or when cloud coverage was pdijial @mplete

(6-10). 7. A significant decrease was observed in the mean crowing counts obtained at two stations at
45-minute intervals. Therefore, it is imp@nt to commence annual crowing count censuses at about

the same time in relationship to sunrise. 8. Analysis of variance showed that in the crowing count the
variance observed among days was statistically significant at the one percent level, whereas the
variance observed among stations was not. 9. The variability associated with the number of stations in
the analysis of variance for the roadside count was found to be statistically significant at the one percent
level. This is in contrast to the crowingued and indicates that probably a 4file route is the minimum
length. 10. An analysis of the 1950 data showed that approximately nine random, replicated counts over
the 10mile route would be necessary to obtain a sample mean for the crowing count whigla e

within 10 percent of the assumed true mean, 43, with a 95 percent confidence; approximately six
random, replicated counts, for the roadside count. This illustrates the importance of replication in order
to obtaina mean that may indicate trends population for any one route. 11. The observed female
pheasants revealed a high coefficient of variation in roadside counts, 34.8 percent per mile in 1950 and
29.4 percent per mile in 1951. 12. More studies are needed on the adequacy of the roadside and
crowing counts in different types of terrain and vegetative cover and at various pheasant population
levels. 13. Indications are that both census methods have higher coefficients of variation in regions with
lower counts.
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Kozicky, E. L., G. O. HendricksBnG. Homeyer, and R. Nomsen. 1955. Weather and fall pheasant
populations in lowa. Journal of Wildlife Management 19:1-382.

Abstract: 1. An attempt was made to determine the relationship of the fall roadside census from 1936
through 1952within lowa's primary pheasant range and winter and spring mean temperatures and
mean total precipitation. 2. The rate of pheasant production was apparently related to changes in
habitat and population level. 3. Two months of continuous-sobmal temperatires from December
through February apparently influenced the subsequent fall pheasant population. 4. Cold temperatures
in May and/or June were not conducive to an increase in fall pheasant populations. 5. A warm March
and/or April did not have any discebhe benefits to pheasant production over a normal and/or cold
corresponding bimonthly period. In fact, a warm March and April accompanied by a cold May, 1946, was
followed by a decrease in the fall pheasant population. 6. Above normal mean total précipita
conjunction with low temperatures were only evident in years of decreasing fall pheasant populations;
with high temperatures, precipitation had no apparent adverse effect on fall pheasant populations. 7.
Normal spring weather prevailed during yearavhich the fall pheasamopulation remained the same

or increased, depending to an undetermined extent on the level of the pheasant population. 8. The
present analysis merely represents the weatipieasant relationships for the past 17 years. Some
permutations of temperature and precipitation have been examined only once, and many nat at al

Krauss, G. D., H. G. Graves, and S. M. Zervanos. 1987. Survival of wild anfhganceck pheasants
released in Pennsylvania. Journal of Wildlife Managem&t555559.

Abstract: Survival of male gamfarm (both statereared and commerciakared stocks) and wild

trapped ringnecked pheasant$hasianus colchicugiere compared by releasing radio transmitter
equipped pheasants from all sources into the veitdhe same time and location. Pheasants were
released during Marcliune 1982 in primary pheasant range (N = 81) and duringJMiag 1983 in
secondary range (N = 34) in Pennsylvania. Survival of wild birds was greater than that of state or
commercial gamdarm birds in both areas. Survival of commercial gdaren stock was higher than

that of state gamefarm birds in primary range but not in secondary range. In primary range, mammalian
predators were the major cause of death; predation was especiallyitmigiediately after release.
Relative to wild birds, garmkarm birds were less fearful of a human observer, more visible upon
approach, and stayed closer to the release site. Géarma managers could improve field survival of
penreared pheasants by employrpropagation practices aimed at increasing their excitability, fear of
humans, and use of cover.

Krieg, J. A. F. 2019. Evaluating scenarios using an dggesaid model for pheasant populations and
biomass harvest strategies. Thesidniversity of Tennesse&noxuville.

Abstract Ringnecked pheasant®hasianus colchicyswvhile a nomative species in North America, is a
popular game species. Many migkstern states, including lowa, depend on the revenue that hunting
tourism generats. Thus, there are programs to ensure pheasant populations do not decline, the most
ubiquitous being Conservation Reserve Programs (CRP). By enrolling land in CRP, farmers remove that
land from traditional agricultural production and receive rental paymeéditionally, farmers plant

crops that simulate pheasant habitat, which can be harvested as biomass feedstock. In this study, we
build a spatiallyexplicit agentbased model (ABM) to simulate dynamics associated with pheasants,
hunters, and tractorsona @ LJA Ol f L2¢l FASER 6AGK /wt flFyR® 28§

S
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realistically represent dynamics of agents and their interactions. The ABM simulates pheasant
population trends over time, under varied setio probabilities, and exhibits reasonablabitat-use by
pheasants. We compare two scenarios (S2, S3) that differ in spatial and temporal rules for tractors and
hunters to investigate the effect such constraints have on pheasant populations and harvested biomass.
S3 (harvest outward spiral, mow anbetween August 115) had approximately 10,000 tons/km2 more
biomass harvested than S2 (harvest inward spiral -twiosystem), though a portion of this difference

can be attributed to model assumptions and must be further investigated. However, dingbfeimber

of roosters were killed by hunters in S2 (strip hunting, 93 day season) compared with S3 (radial hunting,
42 day season). Proportionally, roosters were killed at the same rate, indicating that spatial constraints
on hunters have less impact ohe number of roosters killed compared to length of the hunting season.
Accidental rooster death by tractor was also tracked in each scenari®@82 S3 52), and these

deaths may be lower in S3 because tractors are mowing after hens have finishethesinga to rear

broods. In comparison, mowing occurs in S2 while hens are nesting. Overall, these results are promising
and planned future work should provide valuable insight into the effect spatiotemporal harvesting
constraints have on pheasants andtniass.

Kruger, H. 2022. Breeding in an agricultural landscape: The importance of habitat and predation for
the common pheasantFhasianus colchiclis Dissertation, University of Helsinki, Finland.

Abstract Agricultural intensification has signifidhnimpacted the habitat structure of agricultural
landscapes and is one of the main drivers of biodiversity decline on farmlands. Farmland birds are
strongly linked to other farmland biodiversity and are therefore considered good indicators of
biodiversily in agricultural habitats, both in open farmland and edge areas. Thus, factors affecting the
success of these birds may provide vital information on how to tackle the challenge of halting
biodiversity loss on farmlandsn this thesis, | studied commor@asant Phasianus colchicukereafter
pheasant) hens and broods as well as atrtificial pheasant nests during the breeding season to identify
factors affecting the breeding success of pheasants in an agricultural environment in southern Rinland.
found that both bird quality, i.e. wild compared with haneared hens, and predator density affected
pheasant survival. My results show that even haedred pheasants can breed successfully, especially if
red fox {ulpes vulpgsnumbers are low, as thegre the main predator of pheasant henBollowing the
broods by radio tracking revealed that field margins were an important and preferred habitat. Most
observations were made in grain fields, but comparing habitat use to availability showed a significant
preference for margins. Margins along grain fields offer an ideal habitat for pheasant broods, which
require highquality arthropod prey and shelter from predatioi study setup with wildlife camera

traps and artificial pheasant nests revealed thatrarasive alien species, the raccoon dNgdtereutes
procyonoidel may be a common predator of grounésting bird nests in agricultural landscapes in
Finland. The raccoon dog was the most common primary predator at nests and the most frequent
predator visting the signposts that measured the predator density index in the study areas.

Kuck, T. L., R. B. Dahlgren, and D. R. Progulske. 1970. Movements and behavior of hen pheasants
during the nesting season. Journal of Wildlife Management 34:&3®.

Abdract: Five hen pheasant®basianus colchicusn a stateowned public shooting area in east

central South Dakota were fitted with 151 mHz radio transmitters during spring and summer periods of
1965 and 1966. Two of them, radémuipped while in early ages of incubation, successfully renested
and brought off broods. Ranges of five hens weré2@cres and averaged 30.8. Eggs were laid after
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midday and time spent on the nest increased with number of eggs laid. Hens usually left the nest for
about an hou in the afternoon. Broodearing was restricted to-20 acres around the nest for the first 3
weeks. The renesting interval for two hens was 10 and 11 days and renests were approximately 485 and
578 ft from the fist.

Labisky, R. F. 1968. Nightlighginits use in capturing pheasants, prairie chickens, bobwhites, and
cottontails. lllinois Natural History Survey Biological Notes 62. 12pp.

Abstract: The idea of using bright lights at night to blind animals so that they may be captured is
certainly notnew. The purpose of this paper is to list improvements in equipment (and operational
design) used in outfitting vehicles for nightlighting and to describe techniques for capturing bobwhites,
prairie chickens, cottontails, and pheasants.

Labisky, RF. 1975. Responses of pheasants to simulated field applications of Counter, an
organophosphate insecticide. Journal of Wildlife Management 39:1178.

Abstract: Confined hen pheasantPllasianus colchicusvere exposed to simulated field applicaticofs
COUNTER 15G Soil Insecticidgl(3-(dimethylethyl) thioljmethyl] 0, @iethyl phosphorodithioate), a
short-lived organophosphate compound, during July and August 1973. The hens exposed to COUNTER at
dosage rates of both 468 g (1.03 Ib) and 2,340 Ip(th) of technical material per acre did not suffer

from either acute or chronic organophosphate poisoning nor did they accumulate measurable residues

of COUNTER or its metabolites. These findings suggested that field applications of COUNTER, in spring,
at the recommended dosage rate of 454 g (1 Ib) of technical material per acre would not be a serious
depressant to resident populations of pheass.

Labisky, R. F. 197@Jidwest pheasantabundancedeclines Wildlife Society Bulletin 4.82-183.

Abstract The 19th Annual Meeting of the Midwest Pheasant Council, a technical advisory body of the
Midwest Association of Fish and Wildlife Commissioners (MAFWC) was8&drd 1976 at

Wisconsin's DNR new MacKenzie Environmental Education Centaetto¥rifty-four registered

participants, representing 15 states and 1 province, were in attendafAaeview of trends in

population abundance between 1970 and 1975 in the 14 member states was not encouraging. Declines
(some severe) in abundance havewoced in Colorado, lllinois, Indiana, lowa, Kansas, Nebraska, Ohio,
Pennsylvania, and South Dakota. Abundance levels were maintained in Minnesota, Missouri, North
Dakota, and Wisconsin. Gains in abundance occurred only in MicHigéms light, the Miavest

Pheasant Council unanimously resolved to recommend that the parent MAFWC sponsor the preparation
of a "white paper" that will document the loss of habitat for pheasants (and other wildlife) throughout
the agricultural community of the Midwest. Thisaonentation will provide the statistical basis for
launching a forceful educational campaign that will alert the public and our legislators to the critical
need for land management programs that will benefit wildlife, soil, and water reseurce
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Labisky,R. F., and G. L. Jackson. 1969. Production and weights of eggs laid by yearlarg] 3year
old pheasants. Journal of Wildlife Management 33:7131.

Abstract:The eggaying capacity of-®earold hen pheasantdhasianus colchicysonfined

individually and fed a laying ration ad libitum, was superior to that of similarly treated yearling-and 3
yearold breeders. The mean weights of eggs laid by individual hens were remarkably similar frem year
to-year. Eggs laid by yearling angearold hens dd not exhibit a seasonal decline in weight even

though the hens incurred substantial losses in body weight during the laying season. Some potential
hazards of overexploiting the hen resource by hunting areudised.

Labisky, R. F., and R. W. Lutz. 79&esponses of wild pheasants to sebtbck applications of aldrin.
Journal of Wildlife Management 31:134.

Abstract: The responses of wild pheasan®h@sianus colchicuto single, aerial applications of 2 Ib
technical aldrin (granular form) peciee on a 12,450and a 29,88&cre block of farmland in eastern
lllinois in April of 1960 and 1961, respectively, were divided into three major stages. Firsptadityn
of adult pheasants within a month of aldrin application was from 25 to 50 per&suond, reproduction
by surviving pheasants was severely depressed in the year of aldrin application as evidenced by the
meager abundance of chicks and the abnormally high proportiofb@2ercent) of broodless hens in
summer, the low ratio (relative tche untreated study area) of young per adult hen in autumn, and
reduced numbers of coetalls the following spring. Third, satisfactory reproduction occurred on the
treated areas during the breeding season following the year of aldrin application. Adagaateery of
pheasant populations in farmland habitat can be expected witRdny2ars after single, solid block
applications of 2 Ib aldrin per acre if (1) the areas treated are not so large as to prevent adequate
repopulation by ingress from adjacent, ueated habitat, and (2) the pheasants on the adjacent,
untreated land area maintain their population levels.

Labisky, R. F., and S. H. Mann. 1962. Backtag markers for pheasants. Journal of Wildlife Management
26:393399.

Abstract: This papediscusses the durability of different plastic and neoprene materials used in
constructing backtag markers for rimgcked pheasant®hasianus colchicusThe use of backtag
markers permits identification of individual pheasants in the wild, eliminates\éesl for retrapping

birds in studies of population turnover and movement, and facilitates behavioral studies.different
plastic materials, Masland Duran, U. S. Naugahyde, U. S. Fiberthin, Armor Tite, and Coverlight, were
tested for durability with espect to their use in constructing backtag markers for pheasants; 2,689
backtags were attached to wipheasants. A total of 10,002 observations of tagged pheasants were
subsequently recorded. Backtags constructed from U. S. Fiberthin and Armor Titei(hottoated
nylonrmesh materials) showed no wear after being attached to pheasants for 18 and 12 months,
respectively; backtags constructed from these two materials have the potential of providing a durable
marker for several years of use. Straps foaelting the backtags to pheasants should be made from
good quality leather or Fiber thin. Backtags did not significantly affect the behavior ebeiedj of the
pheasant. Backtags are strongly recommended for marking game birds faielondield identifcation
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Labisky, R. F., S. H. Mann, and R. D. Lord, Jr. 1969. Weights and growth characteristics of pheasant
lenses. Journal of Wildlife Management 33:2276.

Abstract: Variations in the dry weights of eye lenses of 130 knage pheasantdhasiams colchicus
indicated that weights could not be used to satisfactorily separate (1) juvenile cocks and juvenile hens
into monthly ageclasses; (2) juvenile cocks, older than 5 months, from adult cocks, and juvenile hens,
older than 3 months, from adulténs; and (3) adults of either sex into yearly atgsses. Lens weights

of adult cocks were, without exception, greater than those of adult hens. A multiple regression analysis
revealed that both body weight and age exhibited a significant linear depeedeitls lens weight when

the two variables were considered separately; when the two variables were considered together, lens
weight was significantly dependent on age but not on body weight. The regression model for the lens
weight versus age curweas logo (y) =a+b (1 / (x+ 5)), wherey denotes lens weight anddenotes age.

Lachlan, C., and R. P. Bray. 1976. Habitat selection by cock pheasants on the spring. Journal of
Applied Ecology 13:69104.

Abstract (1) The number, size, dispersion andbiva components of cock pheasants' territories in

spring were studied over four consecutive years on ate2game preserve in nortbast Dorset. (2)

Over the whole area the average density varied from tweggyen to thirtysix cocks per 100 ha and the
estimated average area of fifteen sampled territories was 1.82 ha. (3) Many territories were located in
similar areas each year, despite a high annual turnover of cock pheasants. (4) A shrub layer composed
42.3% of the sampled territories, compared with4%. of the total study area, while open fields

composed 51.4% of the sampled territories compared with 68.6% of the total study area. (5) Grass leys
occurred in all the sampled territories as did hazel and bramble. In general the species composition of
the vegetation was variable and considered of little importance compared with habitat structure. (6) The
distribution of occupied territories over the whole study area was related to various features of the
habitat, mostly the area of shrub layer and lengttsbfub/open field edge. (7) Maximum and minimum
values for the main components of pheasant territories are defined. (8) Examples show how the density
of cock pheasant territories might be increased by appropriate habitat management with minimal
encroachmenon the farmland.

Lamb, D. W., R. L. Linder, and Y. A. Greichus. 1967. Dieldrin residues in eggs and fat of penned
pheasant hens. Journal of Wildlife Management 31:24.

Abstract: Fat and egg yolks from pheasants administered diffelevels of dieldrin by capsule once a
week for 13 weeks were analyzed for residues of the insecticide. Residues in egg yolks increased each
week following treatment and decreased during adiay period after the final treatment. From 19 to 37
percent of thedieldrin administered was excreted via the egg yolk. At the conclusion of the experiment
the dieldrin content of the fat was higher than that of the egg yolks in all but one bird. The difference in
the level of residue in fat was found to be highly sigaift P< 0.01) between treatment groups while

the levels in the egg yolks were not significantly differé# 0.05) even though the average dieldrin
content was greater for the higher treatment.
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Larsen, D. T., P. L. Crookston, and L. D. Flake. 1P®etors associated with ringecked pheasant use
of winter food plots. Wildlife Society Bulletin 22:62626.

Abstract: Our objective was to relate food plot use by rngcked pheasants to characteristics of food

plots and peripheral habitatsin our study, food plots adjacent to stands of cattail, sometimes including
cover such as river bulrush, common reed, and dense patches of willow, had the greatest average flush
counts (up to 143 pheasants). Even small stands or narrow corridors of,cattaiten occurred around
some wetland peripheries or along low seepage areas, assured use of food plots by pheasants. Food
plots near herbaceous cover that commonly attract pheasants throughout average winter conditions
may be unusable during winterstiideep snavs. On Conservation Reserve Program (CRP) fields in the
winter of 19921993, we observed that accumulations of approximately 30 cm of snow destroyed or
greatly reduced the cover value of most fields of smooth brome, intermediate wheatgrasd

wheatgrassn eastern South Dakota. Food plots in or near such CRP fields may receive little or no
pheasant use during moderate or heavy snowfall accumulations due to flattening of grasses under snow.
CRP fields of 150 2.0-m switchgrass, howevedjd provide cover for pheasants despite snow depths

>30 cm and would be suitable locations for food plots in most winters. Presence of peripheral wetland
or grass cover was more important in determining fopbbt use by pheasants than foqalot size or

food-plot weed abundance

LaskowskiJ. A. 2014. Fear effects on pheasant reproductive ecology and a curriculum to teach
wildlife habitat selection. Thesis. University of Nebraska, Lincoln.

Predation risk is an important source of selection that stsapeey densitydistribution and abundance
via direct effects of selective mortality and indirect effect$ezfr. The immediate impacts of predator
consumption on prey population dynamics avilespread and well studied, and a growing body of
research deranstrates substantiaimmediate impacts of predateinduced fear (independent of prey
mortality) on preybehavior, physiology and lHeistory expression. However, predation risk is often
seasonally variable and while it is clear that consumption effeftén carry over tanfluence prey
population demography for years after predators have left the landsddeetemporal carryover

effects of fear on prey populations remain largely unexploréée assessed the effects of fall hunting
activity byhumans on female pheasargproductive ecology the following spring. We were able to
isolate the effects of fedirom the selective implications of predation because hunter harvest is limited
to males,though both sexes experience similar cues indicativies&. We found fall hunter activitgid

not influence female body condition, survival, or nest site choice the follosprigg; however, females
had elevated baseline corticosterone concentrations that wsasitive to body condition, such that
birds n poorer condition had higher baseligerticosterone concentrations in high risk sites.
Additionally, hunting activity reduceelyg size by 10%. Our results indicate that fear alone can impact
prey physiology andeproductive investment after cues indicai of risk are goneln order to teach

grade school students how sources of selection such as predaloshape wildlife populations, we
developed and taught a curriculum that demonstratescepts of habitat selection through a harois
outdoor activty using radietelemetry equipment as well as an indoor game and discussion. Students
learn how competingources of selection such as food availability, access to mates, and predation risk
togetherinfluence where animals choose to live. Here we contebutw evidence as to how prey

L2 LJdzf F GA2ya I NB AyTfdzZSyOSR o6& LINBRI { ;ddpikedhe mnskt &
generation of scientists to continue to explore how competing sourceglettion shape wildlife
population dynamics.
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Laskowski, J. A., G. C. Bachman, and J. J. Fontaine. 2017. Severe drought impacts female pheasant
physiology in southwest Nebraska. Prairie Naturalist 49465.

Abstract In 2012, Nebraska experienced one of the worst droughts since the 1930s, accethpgni
abnormally high temperatures. We studied the impacts of the 2012 summer drought on female ring
necked pheasanfhasianus colchicubody condition and baseline and stresduced corticosterone
concentrations (CORT). We hypothesized that droughditimms would reduce pheasant body

condition, increase chronic stress resulting in elevated baseline CORT levels, arg:golate

pheasant stress response to acute stressors, resulting in reduced-stdeeed CORT concentrations. In
southwestern Nebrdsa, we captured female pheasants in 2012 {greught) and 2013 (posirought).
Pheasants had poorer body condition after the drought. Although female CORT measures were similar
among years (baselin€is= 0.591P= 0.465; strestnduced:F 2= 1.118P= 0.300), females in poorer
condition had elevated baseline CORI>{= 6.446 P= 0.018) and stressduced CORT(2s= 8.770P

= 0.006) with potential negative consequences for reproduction. Our results suggest that it is critical for
managers to consider how to buffer the negative impacts of drought on pheasant physiology and
population growth, as droughts are likely to occurmmfrequently in southwest Nebraska in the next
century.

Lee, V. H., S. Vadlamudi, and R. P. Hanson. 1962. Blow fly larvae as a source of botulinum toxin for
game farm pheasants. Journal of Wildlife Management 26:4113.

Abstract: Clostridium botuhumtype C toxin was found in blow fly larvdecilia illustrigMeigen),

taken from carcasses of pheasants on a game farm in northern Wisconsin. A suspension of 1.0 g of
larvae was found to contain 2 X“fnouse LDse. Eight thiidstar larvae contaied a lethal dose of

toxin for pheasants 102 weeks old. One weanlingouse LBOwas contained in 1#hicrogramsof

larval extract. The role of blow flies and maggots in epizootics of botulism in pheasants ssetiscu

Leedy, D. L. 1949. Ohio pheasawtsting surveys based on farmer interviews. Journal of Wildlife
Management 13:27486.

Abstract: 1. An extensive type of pheasant nesting study, based on personal inter views with
approximately 7 per cent of the farm operators in each townshigei&cribed. 2. The number of

pheasant nests reported per 100 acres of hay meadow mowed provides an index to relative pheasant
populations and their distribution. 3. Decreases in pheasant numbers are indicated for all but one of the
town ships in Henry and ¥éd Counties, Ohio, from the psgar period (1937 to 1940) to the postar

period (1946 to 1947). An increase in pheasants is shown for one township. 4. Population trends based
on the extensive nesting survey described, com pare favorably with the da&neltfrom intensive

nesting studies, roadside pheasant counts and hunter kill reports. 5. The average number of pheasant
nests reported per 100 acres was highest for alfalfa (first cutting) followed by red clover, mixed hay,
alfalfa (second cutting), sweelover, wheat and oats. 6. Individual fields of practically all hay types were
found to have high nesting densities if located near winter pheasant concentration areas. 7. The first
cutting of alfalfa contained more than six times as many nests peofiaitea than the second cutting

of alfalfa. 8. Second and third year alfalfa fields were found to have less nests per unit of area than first
year alfalfa fields. 9. Pheasant nesting success in crop fields is closely related to the percentage of nests
hatched prior to the harvesting. 10. Only about ofifh of the nests reported in the first cutting of

alfalfa have hatched at the time of harvesting compared with approximately three fourths of the nests in
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wheat. 11. Based on the number of nests cut ovlegsant casualty rates due to harvesting machinery

were less than 15 per cent as high in wheat as they were in the first cutting of alfalfa. 12. Other data

collected during the extensive nesting studies included information on the relative abundance ®f gam
animals, percentage of farmers who hunt and the amount of game bagged.

Leedy, D. L., and C. R. Cole. 1950. The effects on pheasants of corn treated with various fungicides.
Journal of Wildlife Management 14:21825.

Abstract: Throughout the expement, pheasants in the various experimental and control groups died in
about the same proportion, indicating that there were apparently no delayed or accumulative
detrimental effects resulting from the consumption of the treated corn. There was no-cltar

difference in the average number of eggs laid by the groups of treated birds as compared with the
control birds. Also, with the exception of the "Arasan S.F." group of hens, the percentage of eggs
producing live chicks was greater among the treated inds the control group. These facts provide
further evidence that the consumption of corn treated with fungicides at the rate recommended by the
manufacturers is not likely to be a serious factor in pheasant mortality or pheasant production. Even
assuminghat the treated corn were consumed in quantities sufficient to be lethal it is doubtful if the
percentage of female pheasants that pull corn (and hence are susceptible to poisoning) would be great
enough over the pheasant range to greatly influence phaapopulation trends.

Leif, A. P. 1994. Survival and reproduction of wild and yeared ringnecked pheasant hens.
Journal of Wildlife Management 58:56206.

Abstract:Penreared ringnecked pheasanfPhasianus colchicubhens are commonlseleased by private
managers to augment wild pheasant populations in South Dakota. To evaluate this practice, |
radiomarked wildif = 44) and peneared (= 159) ringnecked pheasant hens to monitor their survival
and reproduction in 2 study areas in east South Dakota, 19992. Survival of peneared hens (7.8
2.4% SE) was lowd? € 0.001) than that of wild hens (5465.6%) during the 18tlay reproductive
period because of higheP& 0.001) predation (90.82.9% and 45.4 6.6%, respectively). ker P<
0.001) perreared (21%) initiated nest incubation than did wild pheasants (68%). Survivirgarea
hens (38%) were le¢B= 0.03) successful in nesting than were wild hens (63%), but beaothg
success did not diffePE0.17)with treatment (56 and 83%, respectively). Wild hens recruited 34
broods/100 hens compared with 3 broods/100 hens for {peared hens.Because of low survival and
reproductive rates, pemeared hens shouldot be released in habitats containing wildgasants.

Leif, A. P. 2005. Spatial ecology and habitat selection of breeding male pheasants. Wildlife Society
Bulletin 33:130141.

Abstract In contrast to the management of European pheasaRtsa&ianuspp.), the spatial dynamics

and habitat selection of breedgnmale ringnecked pheasant$>( colchicushave received little attention

in North America. To evaluate these parameters, | radiomarked 95 male pheasants over 5 years (1997
2001) on 2 study areas in eastern South Dakota. In spritigp¥Badiomarked pheamnts dispersed and
moved an average of 3:20.3 km (SE) from wintering sites. Home range sizes of breeding male
pheasants were bimodally distributed. One group of male pheasants exhibited localized movements and
had relatively small (18.40.9 ha)home ranges, whereas a second group was intermittently sedentary
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and mobile and had relatively large (43:2.9 ha) home ranges. Males preferred to establish breeding
home ranges in association with idled herbaceous and woody cover. The proportionabalearuf

woody cover decreased the size of male home ranges, whereas higher proportions of cropland resulted
in larger pheasant home ranges. Within home ranges male pheasants preferred woody cover to other
available habitats. While subjugated males assusestentary, submissive roles in Europe, in South
Dakota males sought unoccupied spaces on landscapes to establish territories. Complexes of idled
herbaceous and woody cover will maximize the capacity of landscapes to support male pheasant
territories.

Leich, W. G., and R. A. McCabe. 1957. Avian recoveries from mutilating accidents to both legs.
Journal of Wildlife Management 21:45859.

Abstract: Amputation of one leg is of uncommon but regular incidence among hen pheasants

(Phasianus colchicum the Lake States, the phenomenon being generally attributable to contact with

hay mowing machinery. On October 28, 1946a With both legs mutilated was shot (illegally) on a

public hunting ground in Wisconsin. According to N. R. Barger (pers. comntk wittoboth legs

amputated was shot in 1956 in Winnebago County in the same state. Despite this handicap, the bird was
reported to be a fast runer.

Leopold, A., O. S. Lee, and H. G. Anderson. 1938. Wisconsin pheasant movement stud$71936
Journal of Wildlife Management 2:32.

Abstract: Wild pheasants trapped in winter from managed refuges may be cheaper and better than
artificial pheasants for replenishing understocked range. Two hundred and ten such pheasants were
trapped, marked, andaleased under selected conditions in southern Wisconsin during January, 1937.
Where food and cover were good and coverts of ample size, there was no dispersion. Where food was
good but coverts small and scattered, the released birds held well in somecestan others they (and
also the resident birds) adopted a circuit type of ranging similar to that of the large carnivores. Where
food and cover were both poor, dispersion was immediate and complete. Heaxaxjsteng population
density did not clearlpccelerate dispersal of released birds from good‘ezlicover. (Heavy

populations in poor or unfed cover do not exist.) Heavy-gxisting population density further increased
by releases seemed to increase the predation rate. There was no clear topagoajentation in the
movement of released birds, but birds released on poor cover within sight of good cover promptly
moved to it. Birds released on good up land cover within sight of good lowland cover moved to the
lowland. There were no returns to homange except by accident. Crop damage near refuges, once
started, may continue despite stringent reduction in density of pheasants. The study disclosed an
unexplained difference in weight of pheasants from the two areas trapped. In general, the Ohig plan
admirably adapted to that transition period in which the farmer, while willing to help feed, is still
inclined to let the state worry about winter cover. Under that plan the pheasants are wintered where
cover happens to exist and then artificially redisuted so as to stock summer and fall range which
would otherwise be vacant. This reduces spring congestion and crop damage. It is an artificial system
but less so than the dependence on pen propagation toward which most states are steadily drifting.
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Leopold, A., E. B. Moore, and L. K. Sowls. 1939. Wildlife food patches in southern Wisconsin. Journal
of Wildlife Management 3:6669.

Abstract: Beginning about 1933, hundreds of food patches have been planted yearly in Wisconsin,
mostly by the Soil Cservation Service, the Resettlement Administration, and sportsmen's clubs
cooperating with the State Conservation Department. The results have been disappointing, usually for
one or more of four reasons: (1) Use of inferior soil; (2) Insufficient sizBr¢ayicast sowing of crops

which yield well only under row cultivation; and (4) Shattering, lodging, or exhaustion of the crop before
the critical winter period The experiments reported in this paper were an attempt to reappraise the
food patch, not as aelfsufficient means of wintering birds, but as a supplement to wild foods, farm
crops, and feeding stations. From this new viewpoint the food patch becomes a technical problem in
design For each locality and wildlife population there is a combinatiofoad patch crops, crop

residues, natural foods, and feeding stations which offerabsortment of food propertieseeded to

meet the exigencies of the seasons in that locality. The principles of design, however, may approach the
status of dependable @togy. By clothing these principles with his own local experience, the wildlife
manager can gradually improve his field practice.

Leopold, A., T. M. Sperry, W. S. Feeney, and J. A. Catenhusen. 1943. Population turnover on a
Wisconsin pheasantefuge. Journal of Wildlife Management 7:3&P4.

Abstract: Five cmisecutive bandings of a protected pheasant population indicate that each annual
increment of grown young shrinks to zero by its fifth winter. The turnover period is thus about five
years The intervening survival is represented by the series3®9-1.8-0. This series resembles those
reported for Hungarian partridge, California quail, and snowshoe hare. The shrinkage or turnover rate
between winters is about 70 per cent. ligiformity suggests that once a bird reaches its first winter, its
chance of survival does not improve with age. The-309-1.8-0 survival series implies an age
composition of 7121-6-1-0 per cent of birds 0.5, 1.5, 2.5, 3.5, and 4.5 years old, respectively. The
turnover period in cocks is three years; pheasants older than this are all hens. This inferior survival in
cocks probably accounts for the 40:60 sex ratio. The percentage of cocks de creased during the study
period, perhaps because of growing density anddgased fighting. A 15:85 ratio prevails on the hunted
ranges of the same county. These data on survival, age composition, and sex ratio imply a mortality of
84 per cent among young pheasants between hatching and winter. Cocks are harder to trap than hens.
One of every seven banded pheasants and one of every 20 catches was killed in the traps, mostly by
dogs. This loss was the equivalent of light shooting. Cocks lost weight from December through April.
Hens lost weight from December through March, but regditieeir loss in April. Different years

produce pheasants of different weights. Trapping and banding in the nearest outside marsh showed no
winter-to-winter shift of banded birds to or from the study area.

Leptich, D. J. 1992. Winter habitat use by hengalsants in southern Idaho. Journal of Wildlife
Management 56:37&380.

Abstract:PheasantRhasianus colchicysvinter habitat use of shrub steppe and irrigated agriculture the
inter-mountain west has been poorly studied. Consequently, | used radio tetgrmestudy winter use

of 76 female ringnecked pheasants in southern Idaho from early December to March in 1986
Pheasants were relocated 688 times during diurnal and nocturnal time periods. Pheasants preferred
0.01) sagebrushAftemisiaspp.), wetlandand herbaceous cover types and avoidee (0.01) grassland
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agricultural cover types. Livestock grazing decreased (P < 0.065) pheasant use of the sagebrush cover
Habitat preference varied with time of day; birds used woody cover during the day and hedsasteo

night. Fields of small grain showed peaks of use at dawn and dusk. Resource managers should preserve
or enhance wetlands, maintain an interspersion of large blocks ¢l &hsagebrush, eliminate or

grazing, and maintain tall, dense herbaceous cavethe uncultivated portions of farming units to

improve pheasant winter habitat in shrub steppe and irrigated agricalteicosystems.

Liebing, J., I. Volker, N. Curland, P. Wohlsein, W. Baumgartner, S. Braune, et al. 2020. Health status of
free-ranging ringnecked pheasant chick$hasianus colchicisn northwestern Germany.
PLoS ONE 15(6): e0234044.

Abstract Being a typical grouddreeding bird of the agricultural landscape in Germany, the pheasant

has experienced a strong and persidtpopulation decline with a hitherto unexplained cause.

Contributing factors to the ongoing negative trend, such as the effects of pesticides, diseases, predation,
increase in traffic and reduced fallow periods, are currently being controversially didclisske

present study, 62 freeanging pheasant chicks were caught within a4year period in three federal

states of Germany; Lower Saxony, North Riwestphalia and Schleswidplstein. The pheasant chicks

were divided into three age groups to detatifferences in their development and physical constitution.

In addition, pathomorphological, parasitological, virological, bacteriological and toxicological

investigations were performed. The younger chicks were emaciated, while the older chicks were of
moderate to good nutritional status. However, the latter age group was limited to a maximum of three
chicks per hen, while the youngest age class comprised up to ten chicks. The majority of chicks suffered
from dermatitis of the periocular and caudal regioithe head (5€94%) of unknown origin. In

addition, intestinal enteritis (100%), pneumonia (26%), hepatitis (24%), perineuritis (6%), tracheitis

(24%), muscle degeneration (1%) and myositis (1%) were found. In 78% of the cases, various
Mycoplasma spp. werisolated. Mycoplasma gallisepticum (MG) was not detected using aspgddfic

PCR. Parasitic infections included Philopteridae (55%), Coccidia (48%), Heterakis/Ascaridia spp. (8%) and
Syngamus trachea (13%). A total of 8% of the chicks were Avian matapwieus (AMPV) positive

using RIPCR, 16% positive for infectious bronchitis virus (IBV) usi®RTand 2% positive for

haemorrhagic enteritis virus (HEV) using PCR. All samples tested for avian encephalomyelitis virus (AEV),
infectious bursal diseasarus (IBDV) or infectious laryngotracheitis virus (ILTV) were negative. The pool
samples of the ten chicks were negative for all acid, alkdteeand derivative substances, while two

out of three samples tested were positive for the herbicide glypheas@heasant chick deaths may often

have been triggered by poor nutritional status, probably in association with inflammatory changes in
various tissues and organs as well as bacterial and parasitic pathogens. Theses impacts may have played
a major role irthe decline in pheasant populations.

Linder, R. L., R. B. Dahlgren, and C. R. Elliott. 1971. Primary feather pattern as a sex criterion in the
pheasant. Journal of Wildlife Management 35:8443.

Abstract:Sex of pheasant®basianugolchicu¥ can be determined by color patterns of the outer
primaries and primargoverts. Primaries from females typily show lighicolored bars that meet the
rachis at right angles along its entire length. Males ¢gfty have no pattern on the ends thfeir
primaries, or primaries of males have a more diffaslor pattern than primaries of females. When
males have a barred pattern, the bars are usually westtgpped and meet the chis with the point of
the wedge at an angle. Both garfeem and wild sbck in juvenal plumage were sexed with lessumacy
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than older birds. After reviewing brief insttions and looking at several sample wings, observers using
this technique averaged 96 peent acauracy for sexing gaméarm birds and 93 peent accuracy for
wild stock of all ages.

Linder, R. L., R. B. Dahlgren, and Y. A. Greichus. 1970. Residues in the brain of adult pheasants given
dieldrin. Journal of Wildlife Management 34:95356.

Abstract:Game farm pheasant®fasianus colchicus/ere individudly caged and administered capsules
containing 2, 4, 6, 8, 10, 12, or 110 mg dieldrin. Analysis of brain tissue of 10 hens surviving 13 weekly
treatments of 2, 4, or 6 mg and killed 7 days later showed 0.1S2.19 ppminligsgidue. Only 3 percent

of birdsdying during or after treatment had less than 2.00 ppm dieldrin in brain tissue and 8 percent
had less than 3.00 ppm dieldrin. Dieldrin residues in brains averaged 5.75 among 38 birds dying during
or after dieldrin administration and were not related tdlesr dose level or total dose given. It appears

that a level of 3 to 4 ppm or greater in the brain of a pheasant would indicate that death was caused by
dieldrin.

Linduska, J. P. 1945. Age determination in the fitegked pheasant. Journal of Wildlife
Management 9:152154.

Abstract: During 1940 to 1943, over 700 male ringcked pheasants were harvested from the

controlled hunting area at Rose Lake, Michigan, and were examined in the station laboratory. Over 1300
others were given cursory examination at conservation officers' roackalites and 300 live individuals

(live trapped or on game farms) were examined. These studies showed that: .(1) probing the bursa from
without is a practical and reliable method for distinguishing adults from young of the year, in either

living or dead indiiduals, until as late as December; (2) the "strength of lower mandible test" is an
objective method of high accuracy useful in conjunction with spur examinations to determine the age of
practically all autumn cocks, and this combination, because of siitypdind speed, probably will be

most useful in age analysis of shot birds on controlled hunting areas and in other situations where rapid
determination is necessary; and (3) plumage differences between adults and young cock pheasants
provide means for digguishing a few autumn individuals, but too few of the young retain sufficient
juvenile plumage into that season for the character to be of any consequence when used alone.

Liu, S., Y. Liu, E. Jelen, M. Alibadien T. Yao, X. Li, N. Kayvanfar, Y. Wang, F. S. M. Vahidi, J. L. Han, G.
Sundev, Z. Zhang, and M. Schweizer. 2020. Regional drivers of diversification in the late
Quaternary in a widely distributed generalist species, the common pheadimhsianus
colchicus. Journal of Biogeography 47:2742727.

Abstract Pleistocene climate and associated environmental changes have influenced phylogeographic
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Consequetly, populations of widespread species that occur in several biomes might display different
evolutionary trajectories. We aimed to identify regional drivers of diversification in the common

pheasant, a widely distributed ecological generalldting a comrehensive geographical sampling of
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we reconstructed spatidtemporal diversification and demographic history of the common pheasant. We

applied Bayesianhylogenetic inference to describe phylogeographic structure, generated a species tree
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and inferred demographic history within and migration between lineages. Moreover, to establish a
taxonomic framework, we conducted a species delimitation analydie. ommon pheasant diversified
during the Late Pleistocene into eight distinct lineages. It originated at the edge of the Qifiglsan
plateau and spread to East and Central Asia. Only the widely distributed lowland lineage of East Asia
displayed recent rage expansion. Greater phylogeographic structure was identified elsewhere, with
lineages showing no sign of recent demographic changes. One lineage irceatrdd China is the
result of longterm isolation within a climatically stable but topographicaiymplex region. In lineages
from arid Central Asia and China, range expansions were impeded by repeated population
fragmentation during dry glacial periods and by recent aridificati®patioctemporal phylogeographic
frameworks of widespread taxa suchthe common pheasant provide valuable opportunities to
identify divergent drivers of regional diversification. Our results suggest that diversification and
population histories in the eight distinct evolutionary lineages were shaped by regionally vafiebls e
of past climate and associated environmental changes. The evolutionary history of the common
pheasant is best reflected by its being split into three species.

Liu, Y., S. Liu, N. Zhang, D. Chen, P. Que, N. Liu, J. Hoglund, Z. Zhang, and RO&&nGenome
assembly of the common pheasaRthasianus colchicus model for speciation and ecological
genomics. Genome Biology and Evolution 11:3&331.

Abstract The common pheasar®liasianus colchicum the order Galliformes and the family

Phasianidae, has 30 subspecies distributed across its native range in the Palearctic realm and has been
introduced to Europe, North America, and Australia. It is an important game bird often subjected to
wildlife management as well as a model species to sfyciation, biogeography, and local adaptation.
However, the genomic resources for the common pheasant are generally lacking. We sequenced a male
individual of the subspecigerquatusof the common pheasant with the lllumina HiSeq platform. We
obtained94.88 Gb of usable sequences by filtering out-tpvality reads of the raw data generated. This
resulted in a 1.02 Gb final assembly, which equals the estimated genome size. BUSCO analysis using
chicken as a model showed that 93.3% of genes were comfletecontig N50 and scaffold N50 sizes
were 178 kb and 10.2 Mb, respectively. All these indicate that we obtained ajbality genome

assembly. We annotated 16,485 protainding genes and 123.3 Mb (12.05% of the genome) of

repetitive sequences by ab fid and homologybased prediction. Furthermore, we applied a RAD
sequencing approach for another 45 individuals of seven representative subspecies in China and
identified 4,376,351 novel single nucleotide polymorphism (SNPs) markers. Using this unprededent
data set, we uncovered the geographic population structure and genetic introgression among common
pheasants in China. Our results provide the first ljghlity reference genome for the common

pheasant and a valuable genomeéde SNP database for studgipopulation genomics and

demographic history.

Lopucki, R., D. Klich, and S. Gielarek. 2017. Do terrestrial animals avoid areas close to turbines in
functioning wind farms in agricultural landscapes? Environmental Monitoring and Assessment
189:343353.

Abstract: Most studies on the effects of wind energy on animals have focused on avian and bat activity,
habitat use, and mortality, whereas very few have been published on terrestrialyalant wildlife. In

this paper, we studied the utiation of functioning wind farm areas by four terrestrial animals common
to agricultural landscapes: European roe deer, European hare, red fox, and the common pheasant.
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Firstly, we expected that the studied animals do not avoid areas close to turbinegibrelthe whole

area of functioning wind farms with a frequency similar to the control areas. Secondly, we expected that
there is no relation between the turbine proximity and the number of tracks of these animals. The study
was conducted over two wintegeasons using the snetracking method along 100 m linear transects.

In total, 583 transects were recorded. Wind farm operations may affect terrestrial animals both in wind
farm interiors and in a 76fh buffer zone around the edge of turbines. The reattiof animals were
species specific. Herbivorous mammals (roe deer and European hare) avoided wind farm interiors and
proximity to turbines. The common pheasant showed a positive reaction to wind turbine proximity. The
red fox had the most neutral responsgwind turbines. Although this species visited wind farm interiors
less often than the control area, there was no relation between fox track density and turbine proximity.
Greater weight should be given to the effects of wind farms onhging wildlifethan at present.

Investors and regulatory authorities should always consider the likely impacts of wind farms during
environmental impact assessments and try to reduce these negative effects.

[263X WD . o Mppn d DI YS ¥ I bdd Weldie Sdudty, Ytah, 18G61dzNY & (0 2
Journal of Wildlife Management 18:41923.

Abstract: 1. This study, covering they@ar period 1946951, was conducted on the West Warren
Experimental Area, Weber County, Utah, an area of 257 cultivated acres prukiapately 1710

pasture and waste land acres with a high population of wild pheasants. 2. Pheasants were released at
the rate of about 100 male birds per season with the exception of the first season when 268 were
released. Releases of 20 birds each waseale at tweweek intervals beginning August 1 and continuing
until a few days before the hunting season or until all the birds were released. 3. The rate of stocking
was 39 birds pel00acres of cultivated crop land, much higher than normally made througthe

state. 4. From the 764 game farm pheasants released 211 birds were bagged giving a 27.6 per cent
return. Highest returns of any year was 46 per cent of the birds in 1947 and lowest, 15 per cent in 1946.
5. Highest returns of any age group of bivelss 60 per cent for X@/eek-old birds released a week or

less before the hunting season. Lowest returns were fromvéék-old birds released in the early spring.
These were also released the longest time prior to the hunting season. 6. Birds releasetiweeks

prior to the opening date of the season gave 40 to 60 per cent returns while those released more than 4
weeks in advance of the season gave less than 30 per cent returns. 7. Game farm birds constituted an
average of 18.2 per cent of the harvestiwa maximum of 23.3 in 1947 and a minimum of 14 in 1948.

The average take of wild pheasants in the area was 80.5 per cent of the harvest. 8. A total of 2230
hunters used the study area during they&ar period 1946950, an average of 446 hunters per smas

or a hunter per 0.57 acre of cultivated lands.

Luukkonen, D. R., H. H. Prince, and I. L. Mao. 1997. Evaluation of pheasant crowing rates as a
population index. Journal of Wildlife Management 61:1338344.

Abstract:Assumptions of many catbunt indexes remain untested. One assumption of the pheasant
crowing count index is that crowing rates are similar among populations. We measured crowing rates of
ring-necked Phasianus colchicus torquajuSichuanK. c. strauki), and hybrid rooster pheasants from

1 hour before until 1 hour after sunrise, 1993. We tested hypotheses that crowing rates were

unrelated to subspecies, age, year, and weather variables. A model predicting crowing rates included
subspecies and timfgom sunrise as significant effec®E 0.41). This model described a parabola

where crowing rates reach maximum at 9 minutes after sunrise, regardless of subspecies. Temperature,
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wind velocity, and cloud cover were not significant in explaining croveitegvariation.

Recommendations for improving the crowing count survey include: conducting surveys from 30 minutes
before to 30 minutes after sunrise, increasing the listening period length from 2 to 4 minutes for ring
necked pheasant populations, and aslilng for subspecific differences in crowirages.

Lyon, L. J. 1954. Pheasant winter roosting cover preference in poetitral Colorado. Journal of
Wildlife Management 18:179.84.

Abstract: Fourteen wintercover plots on north ern Colorado farmlamwere examined for pheasant
roost-sites at about weekly intervals during the winters of 1%80and 195152. The number of

pheasant roossites on each plot was recorded and these numbers were used as an indication of the
relative pheasant preference. Heaweeds and cattails were found to be highly preferred winter
roosting cover types. In addition, limited use was made of riverbottom, ditchbank, willow, and dryland
grain stubble. Comparison of weather conditions with pheasant use in the weed type shivavede

birds moved into this cover during periods of severe snow and cold. Consistency of such use indicated
the pronounced merit of heavy weeds for roosting purposes. In the six cover types used by pheasants
for roosting, only one point of comparisonudd be foundthat of height. Despite variation in other

factors, all preferred vegetation was over 15 inches tall. In future habitat development programs,
consideration should be given to the inclusion of herbaceous cover on the periphery of the major
plarting. Species used should stand at least 15 inchgs tmder all weather conditions and should not
form a closeknit overhead structure.

Lyon, L. J. 1961. Evaluation of the influences of woody cover on pheasant hunting success. Journal of
Wildlife Management 25:424428.

Abstract: Huntingseason data collected on 23 nirsection (5,760 a.) study areas in 1955 and 1957 are
analyzed to determine the influence of woody windbreak plantings on hunter success. After adjustment
for differencesim hunting effort and pheasant populations among areas, it is shown that more birds are
killed with less effort where woody plantings are present. Over-gr2@eriod, the additional birds

taken from an underharvested pheasant population are harvestedgfproximately $1 apiece in

habitat development fuds.

Lyons, T. P., K. W. Stodola, and T. J. Benson. 2020. Estimating the survival of unmarked young from
repeated counts. Wildlife Biology (1).

Abstract Estimating the survival of juveniles is impott to the study of ecology and wildlife
management. Methods to estimate survival from uniquely marked young are generally preferred but
may be difficult to implement. Alternative methods to estimate juvenile survival based on counts of
unmarked young wittmarked parents generally do not account for detection probability or encounter
difficulty estimating survival when there are >5 offspring. We developed a hierarchical Bayesian model
to estimate survival of unmarked offspring from known (marked) parei® & minimum of two

counts on while accounting for imperfect detection. We simulated data to evaluate the performance of
the model across a range of detection probabilities and sample sizes and to explore violations of some
model assumptions. We then demstinate the utility of this approach by estimating chick survival for a
population of ringnecked pheasants Phasianus colchicus in-eastral lllinois, USA. Mean error of
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parameter estimates decreased with increasing sample sizes and detection protzatdlityas greater
for covariate coefficients, compared to mean detection or survival probabilities. However, posterior
distributions of mean survival and detection parameters were poorly estimated and had small effective

sample sizes whenthe mean detectibBNR2 6 6 Af A& 61 & Xnodn 2N GKS ydzyo S

sample were <30. The model was relatively robust to violations of the model's closure assumption, with
a <0.04 increase in bias of detection and survival probabilities when survival betweeteetpeants

was <1. When applied to our data set of 38 pheasant broods, we were able to identify important
temporal and environmental covariates affecting survival and detection. Mean detection probability was
only 0.56. We believe the coupling of this modeath an appropriate field sampling framework provides

a useful and flexible approach that is tir@d costefficient for estimating survival of unmarked young.

Lyons, T. P2017. Landscape and population ecology of rimgcked pheasantsThesis University of
lllinois, Urbana, USA.

Abstract: Species inhabiting intensively farmed landscapes are dependent on private and public lands
managed for the benefit of wildlife. While thesbefits of different management approaches at the field
and landscape scale are wadlcognized, how to prioritize actions is less clear. Much of this difficulty
arises from a lack of information about the mechanisms linking-faeid landscapecale maagement

to populationlevel responses. | collected detailed demographic data onnauked pheasants on 14

public and private grasslands in easttral Illinois. | monitored 108 nests, 38 broods, and the survival
and habitat use of 108 adult female ringcked pheasant$hasianus colchicuthroughout the year
between May 2014 and August 2016. My goal was to better understand howdrmddandscapescale
habitat features affected stagspecific demographic parameters and population growth in-riagked
pheasants. | found that fieldind landscape&cale habitat features often had contrasting effects on chick
survival, adult survival, and nest success. Increasing the proportion of grassland in the surrounding
landscape improved nest success, but had gatige effect on chick survival. Similarly, the amount

native grasses within fields had a positive effect on adult survival, but a negative effect on chick survival.
Still, population growth was most sensitive to increases in native grass, but peakéelaisidiate

amounts of native grass cover. | also sought to identify the predators of pheasants and clarify how
vegetation, field size, and landscape composition affect predation risk. | used automatic telemetry to
determine the time of death and classifygolators of male and female pheasants inhabiting 5 grassland
fields. | classified the time of death for 70 pheasants and related field landscapescale habitat

conditions to predator identity for 32. My results showed that raptors were the most conpneaators

of pheasants. Both raptors and mesopredators were more likely to prey on pheasants in large fields than
small ones. Predation by raptors could be minimized by increasing the amount of native grasses within
fields. Still, pheasant populations wegeowing during my study, suggesting that raptors were not

limiting population growth. Overall, my research demonstrates the need for a mechanistic
understanding of how fieldand landscape conditions can affect the population demography of wildlife.
By ircorporating more detailed information about the relationship between habitat characteristics,
predation patterns, and demography across multiple-$ifages, wildlife managers can make more
effective decisions.
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Machan, W. J., and R. D. Feldt. 19Funting results on Cropland Adjustment Program land in
northwestern Indiana. Journal of Wildlife Management 36:1:985.

Abstract:A study was initiated in 1968 to determine hunting success on farms in northwestern Indiana
participating in the Cropland Augstment Program (CAP) and receiving public access payments. Heavy
hunting pressure because of the public access provision resulted in a 2S percent lower kill of game per
hunter than on nonparticipating farms. However, the game killed per acre was foes tyneater on the

CAP lands. Agency cost per unit of gamedciflecreased from $9.08 in 1968 to $5.0S in 1970. Agency
cost per hunter effort decreased from $5.12 in 1968 to $1.82 in 19®Idngterm land retirement

program with the public access proias increased hunting opportunities on private lands.

MacMullan, R. A., and L. L. Eberhardt. 1953. Tolerance of incubating pheasant eggs to exposure.
Journal of Wildlife Management 17:32230.

Abstract: A series of experiments was devised in whighsin various stages of incubation were

exposed to lowered temperatures or simulated rainfall for varying periodsraf.tFrom the tolerance

data thus obtained, an equation has been set up to approximate the relationship between temperature,
stage of itubation, and length of exposure as affecting survidle tolerance shown by pheasant eggs

in these experiments was considerably greater than popularly supposed. For much of the incubation
period, tolerance is great enough that widespread mortality franseasonal cold spells would not likely
occur in the wild.Newlyhatched chicks exposed to lowered temperatures are much more vulnerable
than eggs in any stage ioicubation.

MacNamara, L. G., and E. L. Kozicky. 1949. Band returns from maleethkgd pheasants in New
Jersey. Journal of Wildlife Management 13:2364.

Abstract: 1. Band returns were analyzed from 16,219 male pheasants liberated in New Jersey in the
summer of 1946. 2. The per cent band returns reported for 14,050 pheasants liberatguen lands

was 8.0 per cent. 3. There was an apparently higher band return from pheasants released during the
hunting season or in the three weeks prior to the open season than from any other period. 4. No
significant differences were noted in band wets for pheasants from 10 to 20 weeks of age liberated
prior to three weeks before the open season. Limited data indicated the adult birds (more than 52
weeks old) were not able to acclimate themselves to a wild habitat as readily as young birds.ypeThe t
of habitat in which the pheasants were released appeared to govern the success of the liberation based
on band returns more than any other factor. 6. There were indications of varying ability of pheasants to
survive in the wild, depending on the soummkthe birds. 7. Data on 315 male pheasants liberated for at
least ten days in the wild disclosed that about 50 per cent of the birds were shot within a mile and 98
per cent within ten miles of their release point

Madden, J. R. 2021. How many gamebsiare released in the UK each year? European Journal of
Wildlife Research 67:72.

Abstract Large numbers of gamebirds (pheasdritasianus colchicusedlegged partridge#\lectoris
rufa and mallardAnas platyrhynchqdsare released annually in the UK to support recreational shooting. It
is important to know how many of these birds are being released because their release and
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management has ecological effects on the wildlife and habitats of the UK. There is littiticyul
governing their release, and consequently, an accurate figure for the numbers being released is
unknown. | took 12 different approaches, totaling 4329 estimates of the numbers of birds being
released annually, based on a series of datasets thatridestnumbers of birds being held for breeding,
rearing or release, being released, managed or shot on game shoots, being shot by individual guns or
being recorded during breeding bird surveys. These 12 approaches produced estimates ranging from
14.7 to 1®.1 million with a mean of 43.2 million (95% CI 287203 million). This suggests that 31.5

million pheasants (range 2%;83.7 million), 9.1 million retegged partridges (range %,62.5 million)

and 2.6 million mallard (range @6.0 million) are releasednnually in the UK. These figures differ
substantially from both official records of gamebirds and previous published estimates, and | discuss
why such differences may occur. | set these figures in the context of the number and behaviour of
shoots operatig in the UK. Improved estimates of numbers of gamebird being released are critical if we
are to better understand the ecological effects occurring in areas where they are released and managed.

Madden, J. R., F. Santiland M. A. Whiteside. 2020. Theelfare of game birds destined for release
into the wild: a balance between early life care and preparation for future natural hazards.
Animal Welfare 29:118.

Abstract Globally, over 110 million game birds are reared annually and released for iecadat

hunting. Game birds differ from other reared livestock because they experience two very distinct
environments during their lives. Chicks are first reared in captivitydd® &veeks under managed,

stable conditions and then released into the wildimited set of 13 studies have explored how the

rearing conditions experienced by chicks influences theirrplease welfare, typically in terms of

physical injury (feathepecking) or behavioural assays of stress responses. However, no studies have
consdered the specific indicators of welfare of game birds after release. We therefore need to draw
from studies that do not specifically investigate welfare but instead ones that examine how rearing
environments influence posgkelease morphology, behaviour dsurvival. Consequently, we reviewed

how reared and wiléborn game birds differ and suggest methods by which more naturalistic rearing
conditions may be achieved. We noted five areas where artificial rearing deviates substantially from
natural conditionsabsence of adults; unnatural chick densities; unnatural diet; unnatural physical
environment; and exclusion of predation risk. Mimicking or introducing some of these elements in game
bird rearing practice could bring two benefits: i) facilitating moreunalt behaviour by the chicks during
rearing; and ii) ensuring that birds after release are better able to cope with natural hazards. Together,
these could result in an improved overall welfare for game birds. For example, enrichment of the spatial
environment may serve to both improve welfare prelease and after release into the wild. However,
some adaptations may induce poor welfare for a short period in the young birds. For example, exposure
to predators may be temporarily stressful, but ultimately segperiences in early life may permit them

to better cope with such threats when released into the wild. Therefore, to achieve an optimal welfare
for the entirety of a game bird's life, a careful balance between the conditions experienced in early life
andadequate preparation for later life in the wild is required.
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Manfredo, M. J., L. Sullivan, A. W. Don Carlos, A. M. Dietsch, T. L. Teel, A. D. Bright, and J. Bruskotter.
HAMY @ ' YSNAOI Qa3 gAtREATFTS Gl fdzSay UWEKS az20Aalf O
National report, Colorado State University, Fort Collins.

Abstract The purpose of the Y SNA OF Qa 2 A f RiasitF aSsess thé sixSakicontertBf &iflidel
management in the U.S. to understand the growing conflict around wildlife managentdas the first

study of its kind to describe how U.S. residents within and across all 50 states think about wildlife, and
how changing perspectives shape the wildlife profession. Findings from this project build on three
sources of data: 2004 datangublic values from the 18tate Wildlife Values in the Westudy g =

12,673); 2018 data on public values from all 50 U.S. stategt8,949); and 2018 data on fish and

wildlife agency culture from 28 states £ 9,770).

Martinson, R. K., and C. Rr@adahl. 1966. Weather and pheasant populations in southwestern
North Dakota. Journal of Wildlife Management 30:-BA.

Abstract:High productivity and survival of rirmgecked pheasant$hasianus colchichsere correlated

with high rainfall andtool temperatures in May and June during ayper period in southwestern North
Dakota. These findings differed markedly from those of several earlier studies in the less arid mid
western United States where cool, wet weather in the spring generally affgateasant populations
adversely. General trends in the pheasant population could be explained on the basis of precipitation in
May and June. The population was relatively high during thelf@&D's when wet and dry May and

June periods occurred in alteate years but declined markedly after 2 consecutive years of spring and
summer drought. The population remained at a static low during 1960 through 1963 when wet and dry
spring and summer periods again occurred alternately

Matthews, T. W., J. S. Tayland L. A. Powell. 2012 Mid-contract management of Conservation
Reserve Program grasslands provides benefits for mmegked pheasant nest and brood
survival. Journal of Wildlife Management 76(8):164852

Abstract:Conservation Reserve Program (CRP) fields may provide good habitat for nesting and brood
rearing ringnecked pheasant$?hasianus colchicuduring early stages of succession. But, the success

of hens in early successional CRP, relative to late succak€iB® and other grassland habitats, has yet

to be evaluated. The reproductive period is especially critical for populations of pheasants, and CRP's
benefits to hens and chicks may decrease as fields age because of loss of vegetative diversity, decrease
in vegetation density, and accumulation of residual litter. During 2P086, we evaluated spatial and
temporal variation in nest and brood survival for rati@rked hen pheasants in areas of northeastern
Nebraska where portions of CRP fields had been récergced and interseeded (DICRP) with legumes.
Nests in DICRP tended to have a higher daily survival rate (0.984; 95% C0.9925Than nests in
grasslands (including CRP) that were unmanaged (0.951; 95% CI0@®2)1 The probability of 28ay

ned success was 0.696 (95% CI: 0-6362) for DICRP and 0.314 (95% CI: 602389) for unmanaged
grasslands. Daily brood survival rates varied by habitat type, brood age, and date of hatch. The
probability of a brood surviving to day 21 was 0.710 (95%.€100.856). Brood survival rates

increased with time spent in DICRP and as the brood aged. Survival decreased as broods spent more
time in cropland and peaked seasonally with broods that hatched on 15 June. Brood survival probability,
to 21 days, wouldbe reduced to 0.36 (95% CI: 0.10J01) if broods in our sample had not used DICRP.
We combined nest and brood survival in a productivity model that suggested 2,000 hens, in a landscape
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with no DICRP, would produce 1,826 chicks, whereas the same helahdseaape of 100% DICRP

would produce 5,398 chicks. Production of figstar roosters more than doubled when hens nested in
DICRP. Without DICRP, population growth rates of pheasant populations usually declined; with DICRP,
populations stabilized withraannual survival rates of 0.3 or greater. The positive response of nest and
brood survival to discing and interseeding CRP provides further evidence that CRP fields must be
managed to optimize wildlife benefits.

Matthews, T. W., J. S. Taylor, and L. Awed. 201D. Ringnecked pheasant hens select managed
Conservation Reserve Program grasslands for nesting and breadng. Journal of Wildlife
Management 76:1653.660.

Abstract: The Conservation Reserve Program (CRP) has provided critical walditée For many

species since 1985. However, the quality of this habitat for early successional species, such as ring
necked pheasanfhasianus colchicyanay decrease with field age. Late successional grasslands may
lack valuable vegetative and structilidiversity needed by pheasants, especially during nesting and
brood-rearing stages. Since 2004, the United States Department of Agriculture has required new CRP
contracts to include plans for micbntract management, which could include discing and seeding.

The benefits of such practices have not been assessed, and continuation of current policy could be
affected by the lack of information to support such practices. During -200% we evaluated nesting

and broodrearing habitat used by radio markéen pheasants in areas of northeastern Nebraska
where portions of CRP fields had been recently disced and interseeded with legumes. Pheasant hens
selected managed portions of CRP fields for both nesting and bemythg. Hens selected nest sites

with greaer forb cover and vertical density. Hens with broods also selected sites with greater forb
composition. Discing and legume interseeding appeared to be an effective strategy for increasing
pheasant use of CRP fields

McAtee W. L. é€d.). 1945. The ringecked pheasant and its management in North America.
American Wildlife Institute, Washington, D.C.
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McCabe, R. A. 1955. Some data on Wisconsin pheasants obtained by interviewing farmers. Journal
of Wildlife Management 19:15.51.

Abstract: In three years, 489 interviews were made of all farmers in an area of abagu&gle miles in
northeastern Jefferson County. These farms were visited three times each year and inquiry was made of
game and habitat conditions. Many of the farmers were well known to me. In only two cases were
landowners hostile toward anyone associateith game. This antagonism was the result of an

unfortunate experience with an irresponsible sportsmanterviews yielded data concerning hay

mowing and nest destruction, hen mortality, brood observations, and hunting redéilgeur questions

are caefully chosen, and timed to cover the salient points rapidly, much can be learned and you will be
welcome again. This system has functioned successfully many times since 1940 in obtaining information
on fam game.

McCabe, R. A., and G. A. LePage. 1988ntifying progeny from pheasant hens given radioactive
calcium C&. Journal of Wildlife Management 22:13141.

Abstract: Radioactive calcium (€xin several compounds was given to hen pheasants and to white
leghorn hens to see if the isotope couldd detected in egg shells or in the leg bones of the progeny of
the treated birds. CaS@as administered as a liquidtra-peritoneally and as a pellet subcutaneously.
The uptake and release of calcium was so great that use of this soluble salt waem@mhsi

impracticable. A second, less soluble compound(RZa),, appeared to be suitable, when implanted as

a subcutaneous pellet, to release the isotope slowly over a period sufficient in length to allow a spring
released pheasant hen to laychutch of eggs containing a detectable amount of radioactivity. Once an
egg is significantly radioactive, this activity is transferred to the chick and is also detectable in the leg
bones of the young adult in the fall.

McCann, L. J. 1939. Studies loétgrit requirements of certain upland game birds. Journal of Wildlife
Management 3:3341.

Abstract: The purpose of the present study was to ascertain more fully the importance of grit to game
birds and to determine qualitative standards for appraidinig item of the diet. Two species were used,
the ringnecked pheasanfhasianus colchicus torquafusd the bob white quailColinus virginianus
virginianus The experiments were conducted in floored pens, thus permitting complete control over the
avaibble grit. Summary and conclusions were: 1. Under experimental conditions the reaction of qualil
to grit starvation varies. Some lose weight and die, while others are able to maintain themselves. The
reserve of mineral in the survivors probably is theadatining factor. 2. Evidence from these and other
experiments indicates that gallinaceous birds are able to conserve their supply of grit during periods
when replacement is out of the question. 3. Game birds whose diets are com posed almost entirely of
grans, or other materials deficient in calcium, are probably dependent upon grit for part of the
indispensable supply of this element. 4. Glaciated gravel such as is found in the area in which these
experiments were conducted is entirely satisfactory aswa@of calcium. 5. Adult birds seem better

able to maintain themselves on grit deficient in calcium than young birds. This is undoubtedly due to
their greater reserve of, and smaller demand for, this element. 6. Consumption of grit appears to be
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conditiored by the need, primarily for calcium, and secondarily for grinding material. Birds with an
insufficient calcium supply, therefore, feed more heavily upon grit than birds entirely satisfied in that
regard. 7. Consumption of fine grit (less than 1.6 mmJ3 feand to be approximately three times

greater than that of larger grit. 8. Experimental birds were found able to select between three types of
grit, preferring glacial gravel. 9. The possibility exists that the presence or absence of «antaming

grit has an effect on the welfare and distribution of certain game bird species.

McClure, H. E. 1944. Censusing pheasants by detonations. Journal of Wildlife Manageme68:61

Abstract: Pheasant populations may be estimated or densifiedicated by stimulating the males to

crow in response to the explosion of small aerial bombs. The males respond at all seasons, but in
greatest numbers in the spring. Response is greatest in early hours of morning and evening. Optimum
temperatures appeato be between freezing and 36. Weather has little effect except that the method

is not practicable during wind greater than five miles per hour.

McClure, H. E. 1945. Comparison of census methods for pheasants in Nebraska. Journal of Wildlife
Managenent 9:3845.

Abstract: There is widespread interest in wildlife census methods and much study is being given to the
subject in many states. Dalke (N. Amer. Wildl. Conf. Trans., 8880.943), Siegler and Coleman

(Journ. Wildl. Mgt., 8: 999, 1944)Rasmussen and Doman (N. Amer. Wildl. Conf. Trans., &7369

1943) and others have stressed the importance of determining wildlife populations by use of several
methods for varying conditions throughout the year. The same is true in Nebraska. Nonenwéttiels

here discussed has universal use for estimating the numbers of pheasants throughout the State under all
conditions of habitat and in all months. Each is applicable to a certain set of conditions, and each has ad
vantages over the other. The roadsicount is best previous to the hunting season, if used repeatedly.
The detonation method is applicable to breeding populations and for thehprging tabulation. The
one-minute crowing count gives best results early during the breeding season ardiiily adcurate

indicator of relative population density. The scat count is of limited effectiveness, but should prove of
value in areas of winter pheasant concentrations. Of the five methods under trial in Nebraska, the use of
a horse and of concentratedusly on a limited area, as at the Dunne ranch, has a year around
effectiveness and appears to be applicable to wider usage. This is in agreement with the North Dakota
pheasant studies reported by Roy N. Bach.

McClure, H. E. 1948. Factorsaimter starvation of pheasants. Journal of Wildlife Management
12:267271.

Abstract: In 1943 pheasant winter mortality in Nebraska resulted from a combination of habitat and
weather factors. Contributory factors extended beyond one growing season.ifitseitad been

increasing in numbers during a period of drouth, 19381, which extended marsh habitats by reducing
lake surfaces and exposing more feeding area to the pheasants. When a radical re duction of marsh was
coupled with low upland food productivand extreme winter conditions of snow and cold the

pheasants succumbed. Immediate cause of population losses was desgver@d snow with very low
temperature. Contributory factors of weather and habitat changes contrived to re duce the bird to a
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condtion more susceptible to cold and starvation. Stabilized water levels in the lakes might have
prevented the mortality, artificial feeding did ho

McClure, H. E. 1949. The eyewor@xyspirura petrowj in Nebraska pheasants. Journal of Wildlife
Managenent 13:304307.

Abstract: The nematode eyewornm@Qxyspirura petrowiwas first noted in ringnecked pheasants of
Nebraska in 1941. A study of highway killed and other accidental victims throughoutaeortital
Nebraska showed a gross parasitism of 40gesit. The number of worms per eye averaged two.
Infection appeared to be greatest in the fall and was more closely associated with sandhills than with
hardland soil types. As a possible lead to the biology of this parasite the entomophagus habits of the
pheasant are discussed.

McConnell, M. D. 2019. Bridging the gap between conservation delivery and economics with
precision agriculture. Wildlife Society Bulletin 43:3%B7.

Abstract Agricultural landscapes are important for natural resouroaservation, but present

numerous obstacles associated with intensive agricultural production. Chief among these challenges is
the competing economics outcomes of conservation and crop production. Understanding these
outcomes requires quantifying econoraiof crop production and conservation enrollment. Precision
agriculture technology provides a mechanism to address these needs by using advanced technology to
guantify spatially explicit profitability in agricultural fields. Precision agriculture's afiplict

conservation planning represents a growing field of research. | present a brief overview of precision
agriculture technology and its application in natural resource conservation. | discuss the role precision
agriculture can play in United Stateshservation policy, highlight hindrances to adopting this

technology, and provide recommendations for future application. | outline a new approach of targeted
conservation delivery that focuses on return on investment to agricultural producers and diseuss t

role of precision agriculture in this approach. Increased adoption and application of this technology in
natural resource conservation will require substantial investment from state wildlife agencies,
nongovernmental organizations, farm managers, rbaaiks, and agricultural companies. Precision
agriculture represents the next paradigm shift in natural resource conservation where spatially explicit
conservation decisions are made that optimize conservation and profitability to produce
environmentally railient, multifunctional agricultural landscapes.

McMahon, B. J., S. Doyle, A. Gray, S. B. A. Kelly, and S. M. Redpath. 2020. European bird declines: do
we need to rethink approaches to the management of abundant generalist predators?
Journal of Applked Ecology 57:188%890.

Abstract Bird species are declining across Europe. Current European policy, thaBg,dshand

Habitats Directives, focus on habitat management as a way of h#indeclines. This paper explores
the role ofpredation in causing bird populatiateclines and asks if we need to reconsider our approach
to the management ofjeneralist predatorsWe analysed bird population trends and distribution
changes across Eurofitain and Ireland, reflecting an increagigradient of generalist predator
abundancgprincipally red foX/ulpes vulpeand species of the family Corvidae). Wsted if ground
nesting bird species, considered more vulnerable to predatiare in greater decline compared to
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other nesting strateigs. We also comparefinnex | designated species to ndesignated species as a
proxy for habitatmanagement.We found that across Europe, 74% of grounessting bird species were
in decline,compared to 41% of other species. This was especially evidnité#in, wherethe pattern
was 66% compared to 31%, and in Ireland, 71% compared to @d8andnesting species were
significantly more likely to be declining than ottsgrecies.These patterns are consistent with the idea
that population declines aretdeastpartially related to the increased abundance of generalist
predators. In Britaingroundnesting species were less likely to be in decline if covered by Annex |
designation.However, in Europe and Ireland, Annex | status did not mitigate theteffewsting
strategy. Current legislation is clearly insufficient to prevent widesprdadlines in grounahesting
birds, and this is the case across Europe, in Britairiratehd. Ignoring the role of generalist predators
in modern landscapes may letwlfurther declines and losses. We urgently need lasgale
experiments to establishausality in the impact of generalist predators on grounadting birds in
different landscapes. If we value our grounesting bird species, consideratioeeds to be gien to the
control of widespread generalist predators, at least ulatiidscapes are restored.

Messick, J. P., E. G. Bizeau, W. W. Benson, and W. H. Mullins. 1974. Aerial pesticide applications and
ring-necked pheasants. Journal of Wildlife Manageme&&:6793685.

Abstract: In 1970 aerial applications were made to at#&ktare section in southwestern Idaho utilizing
ethyl parathion in May, demeton and DEdxaphene in June, and trichlorfon and demeton in July.

Aerial application resulted in a very uneven distribution of cluatsion the ground. Gas

chromatographic analysis of residues collected on glass plates during aerial applications showed ranges
of 0-2058micrograms per plate within the treated area. Observations on penned and-eqligpped

wild pheasantsFhasianus colicug revealed no direct mortality from the spraying. Penned pheasants
5-15 days old exhibited symptoms of organophosphorus poisoning, but recovered. Cholinesterase and
weight gains did not differ significantly in treated and untreated penned pheasartsrding to the

results of sweep net samples, insect populations were significantly lower in the treated area compared
to the untreated area. Juvenile pheasants collected in the treated area consumed significantly fewer
insects than birds taken in the uetited area. Applications of certain organochlorines and
organophosphorus pesticides probably kill some pheasants, especially young birds, but results suggest
that use of demeton, ethyl parathion, DBdxaphene, and trichlorfon at recommended application

rates does not cause maj pheasant losses in southwestern Idaho.

Messinger, LN. 2015. Habitat and site selection of pheasants and their hunters during the hunting
season. Thesis. University of Nebraska, Lincoln.

Predatorprey interactions are dynaimand complex with implications for predators, prey, and entire
ecological communities. Though predation has obvious mortality costs for prey, equally strong non
consumptive impacts of predation have been the focus of recent studies. Not only are etedfby

their predators through both consumption and fear of predation, but predators are driven by selection
to respond to prey behavior. Here, we show how habitat decisions made by highly mobile prexators
prey are dynamically linked. In our study®m, recreational hunters (predatorsjake decisions about
where to hunt based on a variety of resources (potential @eyndance, proximity to home) and we
show that hunters preferentially select huntihgcations where the density of primary habitat fiheir

prey, the Ringnecked Pheasar{Phasianus dohicug, is greatest despite other resources (roads, towns).
Targeted habitaselection by hunters as well as distinct periods of prey availability due to regulated
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hunting seasons create a spatially @athporally variable environment of predation riskwhich prey

are capable of responding. Female pheasants increased their home siegand shifted the center of
their core home range in response to high risk at the ons¢t@hunting season. Howewvghese
responses diminished over time. Male mortalityring the first few weeks of the hunting season further
confirmed the shorterm impactsof high hunting pressure early in the season, though this effect
diminishes over time withunting having comgnsatory mortality effects on pheasant populations by
the close othe hunting season. Our data demonstrate factors influencing both predator and prey
habitat decisions and give a more holistic view of a predptey interaction withimplications for

wildlife managers concerned with maintaining healthy populationisath predator and prey.

Messinger, L. N., E. F. Stuber, C. J. Chizinski, and J. J. Fontaine. 2019. Mortality, perception, and scale:
understanding how predation shapes space use in a vitdy population. PLoS ONE
14(9):e0222272.

Abstract Attempts to assess behavioral responses of prey to predation risk are often confounded by
depredation of prey. Moreover, the scale at which the response of prey is assessed has important
implications for discovering how predation risk alters prey behavior. Herein, we assessed space use of
wild Ringnecked Pheasant®hasianus colchicui response to spatial and temporal variation in
recreational hunting. We radimarked pheasants and midared space use at two spatial scales: short
term seasonal home range, and nightly resting locations. Additionally, we considered temporal variation
in predation risk by monitoring space use prior to and during the pheasant hunting season. Although we
found no change in nightly resting location, pheasants subjected to predation risk expanded their home
range and shifted home range location even when invulnerable to predation. Home range formation
was plastic, with home ranges expanding and contractings&dluctuated before and during the

hunting season. Depredation reduced the measured response within the population, obscuring the
potential importance of perceived predation risk in shaping prey communities, particularly when not
measured at the appropaite scale. By assessing space use of a wild prey population at multiple scales,
considering spatial and temporal variation in predation risk, we show that not only does predation risk
affect space use, but that the effects at the population level may ladlertiging to assess when not
measured at the appropriate ecological scale because of the direct effects of differential mortality on
the same behaviors.

Meyer, R. K., C. Kabat, and I. O. Buss. 1947. Early involutionary changes in thevptzgory follicles
of the ring-necked pheasant. Journal of Wildlife Management 11:43.

Abstract: Thepost-ovulatory follicles of artificialpropagated pheasants involute rapidly within a
period of 5 days after ovulation. Further involution is a very slow paes results in small pigmented
structures which persist for at least 15 days posulation. The involuting posivulatory follicle

provides a basis for determining ovulation rates in artificiplypagated pheasants during the breeding
season and prodes a method for studying ovulation rates in wild pheasants as related to population
problens.
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Midwest Pheasant Study Group. 2013. National wild pheasant conservation plan. N.B. Veverka (ed.).
Association of Fish and Wildlife Agencies. 111 pp.

Abstract: Though not a native species of North America, the Rietked pheasantRhasianus colchicus
FRFLIWGSR G2 AdGa FINROdzZ GdzNF € €+ yRaoOFLIS FyR 0SOIYS
hunting tradition. Today, the rirngecked pheasant is nointy revered by the hunting community, it is

an economically important and highly sougtfter game bird. It is likely that pheasant hunters spend

over half of a billion dollars each year pursuing fmegked pheasant in this country alone. Due to the

continual loss of pheasant habitat from the conversion of grass and scrubland habitat to cropland, the
RSOSt2LIYSyd 2F aOftSky¢ FIENNAYA LINI OGAOSas G4KS RSO
and reforestation, pheasant populations across largdipns of the range are in significant decline.

Additionally, the looming loss of CRP habitat in much of the Midwest and Great Plains puts concern on
current stable populations as well. Potential cuts to Farm Bill conservation programs are another

concernand threat to pheasant habitat across the range. It is our hope that this plan will shed light on

the importance of this game bird across its range and the issues currently and potentially facing this

LJ2 LJdzf F NJ 3+ YS 6 ANR®P 2 A Kain GeKsBstamiag-wild piiedsard poputatiopBsmB | y R
SFOK &aiGldS G2 LINRBOARS YIFEAYdzY NBONBIFGA2Y It 2 LIJI2 NI
habitat creation and restoration through policy, partnerships, education, and research at state, regional,

FYR yIGA2yL+f §S@Stad ¢2 AYLIXSYSyd dGKAa LXFY FYyR |
leadership will come from AFWA, agencies directors, designated regional coordinator, state biologists,

and most importantly, a fulime National Wild Plasant Conservation Coordinator. Without a

dedicated coordinator, this important conservation plan, like many others before it, will struggle to gain
momentum and will likely not spur successful results.

Mgller, A. P., W. Liang, and D. Samia. 2019gH#linitiation distance, color and camouflage. Current
Zoology 65:53540.

Abstract Camouflage is widespread throughout the animal kingdom allowing individuals to avoid
detection and hence save time and energy rather than escape from an approachirsgqorddus,
camouflage is likely to have -®volved with antipredator behavior. Here, we propose that camouflage
results in dichotomous escape behavior within and among species with classes of individuals and species
with cryptic coloration having shortdlight initiation distances (FIDs; the distance at which an individual
takes flight when approached by a human). We report the results of 2 tests of this hypothesis. First, bird
species with cryptically colored plumage have consistently shorter FID thselyctelated species

without such color. Within species with sexually dimorphic plumage, brightly colored adult male
common pheasantRhasianus colchicasd golden pheasantShrysolophus pictusgave long and

variable FID, whereas cryptically colored juveniles and adult females have short and invariable FID.
Second, FID in females was predicted by presence or absence of cryptic color, FID in males and their
interaction. These findings are consist with the hypothesis that riskaking behavior has been attuned

to camouflage, and that species with different levels of camouflage differ consistently in their FID.
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Momeni Dehaghi, I., A. Salmanmahiny, S. Karimi, and A. A. Shal#2018. Mult¢criteria evaluation
and simulated annealing for delimiting high priority habitats éfectoris chukaand Phasianus
colchicugn Iran. Animal Biodiversity and Conservation 41:1893.

Abstract Habitat degradation and hunting are amorgetmost important causes of population decline

for Alectoris chukaand Phasianus colchicusvo of the mosthreatened game species in the Golestan
Province of Iran. Limited data on distribution and location of ¢ugfality habitats for the two species
make conservation efforts more difficult in the province. We used muitieria evaluation (MCE) as a
coarsefilter approach to refine the general distribution areas into habitat suitability maps for the
species. We then used these maps as input to siradlannealing as a heuristic algorithm through
Marxan in order to prioritize areas for conservation of the two species. To find the optimal solution, we
tested various boundary length modifier (BLM) values in the simulated annealing process. Our results
showed that the MCE approach was useful to refine general habitat maps. Assessment of the selected
reserves confirmed the suitability of the selected areas (mainly neighboring the current reserves)
making their management easier and more feasible. The to&d af the selected reserves was about

476 knt. As current reserves of the Golestan Province represent only 23 % of the optimal area, further
protected areas should be considered to efficiently conserve these two species.

Moulton, M. P., and W. P. Cromgp, Jr. 2020. Problems of scale in assessing the role of propagule
pressure in influencing introduction outcomes illustrated by Common Pheas&ftasianus
colchicu$ introductions. Biological Invasions 22:11-4168.

Abstract Species that are introdedl into novel habitats have potentially devasting effects on

ecosystem services and functions. Predicting which species and introduction events represent the

largest threats are important scientific and management goals. It has been suggested that peopagul
pressure, the sum of individuals introduced, can be used to predict the probability of establishment
success. Previous analyses of this hypothesis have often improperly used historical data by combining
introductions over large spatial extents and ovang time periods. We use the historical record for

Common Pheasant releases in the USA to evaluate the process at scales more relevant to the problem of
understanding population establishment. Introduction success varied widely among regions with
historiesof Common Pheasant introductions in the USA. In a series of logistic regression models

involving data from the Foreign Game Investigation Program, we found no evidence to support

LINR LJ 3dzf S LINB&aadaNB ¢gKSy GKS Wi i ldédaga rangom gffiek. OK (1 K S
There are many examples of states with large numbers of Common Pheasants that were introduced but
failed to establish sebustaining populations.

Moulton, M. P., W. P. Cropper, Jr., A. J. Broz, and S. A. Gezan. 2018. Pafteugsess in game bird
introductions in the United States. Biodiversity and Conservation 27.&&70.

Abstract. SGGSNJ LINBRAOGAZ2Y A 2F (KS adz00Saa 2F aLISOASaQ
relative importance of at least three kinds of factors: species characteristics, characteristics of the site of
introduction, and everevel factors such as theumbers of individuals released. (Henceforth, we call

this propagule pressure.) The 1644 introductions of 17 Phasianid species released in various US states

during the Foreign Game Investigation Program provides a particularly rich source of data hesest t

ideas. An examination of these records indicates that 13 of these 17 species always failed, despite

generally numerous individual releases and large numbers of individuals in each release. Moreover, ten
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of these species have been successfully intreduglsewhere. Only four of the 17 species were

successful in at least one state. Some 20 sets of releases of three of these four species always failed in
some states, again given generally numerous individual releases of large numbers of individudds in eac
release. Simply, the combination of site and species factors explain the lack of successes. This leaves a
combination of 18 states where one or more of the four species succeeded. For these, there are
significant differences in the numbers of birds irdueed from state to state. But only for two species
Alectoris chukaand; Tetraogallus himalayens&e there significant differences that show a greater

chance of success when more individuals are introduced. These results support the conclusion that the
number of individuals released, meaning propagule pressure, is not as important as characteristics of
the species and the location to where its introduction occurred.

Mullins, W. H., E. G. Bizeau, and W. W. Benson. 1977. Effects of phenyl mercurgtive gmme
farm pheasants. Journal of Wildlife Management 41:38@8.

Abstract: Effects of phenyl mercury acetate administered to captive game farm phed2aasianus
colchicu} hens in both capsule and feed form were investigated. Total mercuryiteliehs given 20

mg Hg/kg body weight in capsules rose sharply in kidney, liver, and ovarian follicle samples. Soon after
administration, these levels decreased rapidly, approaching control levels 2 weeks after administration.
Compared to control birds, ms treated with 20 mg Hg/kg body weight in capsules showed significant
decreases in egg hatchability, eggshell thickness, chick weight, and chick survivgahilt@g) but there
were no significant differences in egg production, egg volume, fertilitghiwk behaviorR> 0.05). Hens

fed wheat ad libitum which had been treated with phenyl mercury fungicide at the normal field rate
showed highest total mercury levels in kidney tissues, lowest in muscle tissues. Compared to controls,
this group had no ghificant differences in any of the parameters tested. We concluded that low
amounts of phenyl mercury in the diet are not harmful to game farm pheasants.

Musil, D. D., and J. W. Connelly. 2009. Survival and reproduction ofrpared vs translocated wild
pheasantsPhasianus colchicusWildlife Biology 15:8638.

Abstract: We compared vital rates of two different ringecked pheasarPhasianus colchicigtocks
(penreared and wild) andssessed effects of predator control on these pheasants released into current
range. Wild (31 males and 112 femalas}l penreared (230 males and 1,059 females) +iregked
pheasants were released in spring into two areas irttsern Idaho during 2002001 to augment low
resident populations. Wild female survival (valt®5% CI) from March-1 October was significantly
greater than that of pesreared females in both 2000 (0.4@.14, N=62 vs0.04+0.07, N=49) and
2001(0.43+0.16, N=40 vs 0.0& 0.10, N=40). Of 134 documented deaths of radimarkedfemale
pheasants, 54% were due to unknown predation, 26% to mammalian predators, 12% to avian predators,
4% to natural causes, and 4% were human caused. Wild femaleshag+ 0.09 (N=88) nesting rate

and penrearedfemales 0.28& 0.18 (N=25). During 2001, predators were removed within our study
areas. Survival of wilshale pheasants increased after predator removal (&B035, N=6 vs 0.70Gt

0.28, N=10), butsurvival did not increasir either stock of female pheasants after predator removal.
Predator control did not increase the numbertains surviving to reach the nesting season (1 May),
nesting rate or nest success. Wild female pheasants were sameamore likely to survive

translocation to 1 October, 10 times more likely to survive to the nesting seasontigigbtmore
productive, and onghird as expensive per egg hatched than geared females. Low survival, poor
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productivity and higher costs opengreleased pereared female pheasants strongly suggest that this
is an inappropriatenanagement tool for increasing pheasant numbers.

Mustin, K., B. Arroyo, P. Beja, S. Newey, R. J. Irivine, J. Kestler, and S. M. Redpath. 2018.
Consequencesd@ I YS O0ANR YIylFI3aSYSyd F2N) y2ymnalyYS &ALISOA
Ecology.

Abstract Game bird management has the potential to benefit conservation, as management practices
specifically targeted at reducing the factors limiting gand@ LJdzf G A2y a Yl & KIF @S L2 aaAi
game species. However, such management may also have costs to species. We review the literature

GKIFG SEFYAySa GKS STFSOG 2F RATFTFSNByd F2Nya 2% 3JI
including haltat management, predator control, parasite control, provision of water and food and rear

and release. We focus on Europe, where these forms of management are common and sometimes

intensive. We identified 35 studies, which recorded 122 individual signifeffects. Most studies

(80%) focused on the effects of habitat management and predator control, and >90% were carried out

Ay GKS Yo cor 2F GKS MHH aA3IYATFAOIYyd STFFSOGa 2y
effects of habitat managemert y | I NRA Odzf G dzNI f KFoAdGlFGa 6SNB LR2aAdilaAal
65% of effects were negative. Effects of rear and release were mixed (8 positive and 7 negative). Legal
predator control was almost always positive (96% of effects), or benignmeabdlegal predator control

was always negative (8 effects). This continues to be a major cost to conservation. No studies examined

GKS STFFSO0ha 2F LINIAAGS O2yiNRt 2y y2ymnil NBSG gAf
feedingwereng I G A @S @ a2NB aitdzRASa NS ySSRSR 2y GKS AYL
game species, and particularly of rear and release, the provision of supplementary food and water, and
parasite control. We also found few experimental studies examining theifgpeffects of management

for shooting of game birds, and very few studies overall outside the UK. Future studies should aim to fill

these gaps. Synthesis and applications: The management of game bird populations for shooting is
widespread across Europ®ur study shows that effects of such management practices vary between
RAFTFSNEByG y2ynilr NBSG aLISOASad ¢KSNBE Aa || ySSR G2
limit the damaging aspects of game bird management and work to enhanceettedits for the

conservation of biodiversity.

National Wild Pheasant Technical Committee. 2021. National wild pheasant conservation plan.
Second edition. J. S. Taylor (ed.). Agencies of the National Wild Pheasant Conservation Plan
and Partnerships.

Thefirst edition of the National Wild Pheasant Conservation Plan was written by the National Wild
Pheasant Technical Committee and approved in 2013. Since then, participating state agleffitées,

the Midwest Association of Fish and Wildlife Agencies,Rimehsants Forever cooperatamhire a Plan
Coordinator and create a Plan Management Bodrd.refresh the strategic direction of the partnership,
the Management Board requested a revisiortttg National Plan. Work on the revision began with a
joint meeting of the Technical Committeklanagement Board, and Plan Coordinator in October 2019.
Those discussions identified threanning and partnership objectives:

w alEAYAT S (GKS NBaz2dzZNDSa | G AgbveronieGabiganizafidh®k SNI f | Yy R
(NGOs), and other partners to improve pheasant abundance, access to hualityg opportunities,

and other amenities necessary to improve pheasant hupgeticipation and the relevance of pheasant
management.
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collective resources to improve pheasant abundance, hunter participationmamhgement relevance.

w {UNBYy3aGKSy (KS o02Reé 2F aOASYyiATAO SawndaméshdS ol 0
hunter participation, and the methods with which those factors can be raffitiently influenced; and

(b) quantifying the broader societal benefits of pheasants, theirters, and habitats, and how best to
communicate the relevance of those benetfibsa diversity of stakeholdersSix issues and 25 associated

work items were also defined in reference to the objectives, and werks were prioritized by the

Board in June 2020. An updated estimate of participationemenditures by pheasant huntergas

also requested, as was a revised estimate of nationalstaig nesting habitat acres needed to meet

state pheasant management objectives. The Rlanrdinator and Technical Committee obtained data

for 24 states and performed analyses on thegbjecs; findings included:

w 5dz2NAYy3 GKS Y2aid NBOSyd FTAOS @& S20M) asaghndlRl T2 N g KA
hunter participation and expenditures were 745,000 and $521 million, respectiVéig.equates to

about $159 expended pérarvested wild rooster.

w t KSFalyild KdzyGSNBR RSOf AYSR cyi» 0SS gmennnm I yR
hunter declines, we recommend cooperative action as described by the Associakh @nd Wildlife

' 3SyOASaQ . ANR /e2ayddHSMAg/ShbdtigySpotRarticigatian CEnmittee in

reference to AFWA Resolution 2008-10.

w 2SS SAGAYIFGSR (KS -adB ébilityi th gdBluce INRdRstnOnéskspaktiir® smallJS NJ
grains, alfalfa, grass hay, a@dnservation Reserve Program (CRP) lambs allowed conversion of all
KFoAGEFEG FONBIF3ISa Ayid2 d&/wiltond CAR&uabtd) tlep@dudtid yapacityo / | 9 0
2T 2yS | ONB 27T a0 NIYiRided guring itst 1445 yeavcontragtiage®t fom 2 wt 0 K I
required midcontract managementreatments). Plan habitat goals are thus expressed in terms of this

metric.

w ! ONRP&aa GKS wn adrdiSax +ty FRRAGAZ2Yypheasamty dT 0 YAL A
management needs, a 43¥crease over current levels. The benefits of new @RBliments vary

among states, but a national enrollment of 45 million acres would aihmst states to meet or

approach their habitat goal. We therefore recommend policymalkeljast statutory languagepolicies,

and incentives such that a national CRP enrollment tdast 45 million acres is achieved by the end of

the next Farm Bill administrative perigdirca 2028).

w LF LKSIFalIyld RSyaArAdAsSa o00ANRak/ laeinucNidréthanyds | & G KS
million acres of CRP to achieve the desired effect on population abundd@hoegh the reasons for

density declines are uncertain, the phenomenon coincides wittrigeein adoption of partiafield CRP

practices at the expense of wle-field contracts. Ashis may negatively affect pheasant nest success,

we recommend enhancing whefeeld enrollment incentives to keep large block CRP fields common.

w {AYyOS LKSIAaAlyGa FNB y2d I AKINBR tithraciazhds Y2y 3
some states over others should be discouraged. Our partnership supmdtotts that provide benefits

equitably across the pheasant range.

National Wild Pheasant Technical Committee. 2019. Interstate pheasant translocation position
statement and guidelines. Unpublished documeavtailable at
http://nationalpheasantplan.org/wgcontent/uploads/2019/09/NWP T-thterstate-pheasant
translocationguidelines2019.pdf

Abstract This document has beateveloped solely to provide guidance to resource managers
considering pheasarttanslocations and to create a mechanisninform future decisiormaking
regardingpheasant population management. Further research is needed for Best ManagPnaetices


http://nationalpheasantplan.org/wp-content/uploads/2019/09/NWPTC-Interstate-pheasant-translocation-guidelines-2019.pdf
http://nationalpheasantplan.org/wp-content/uploads/2019/09/NWPTC-Interstate-pheasant-translocation-guidelines-2019.pdf
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that maximize the likelihood of successful pheasant translocationsteboenmended protocol for
interstate pheasant translocan includes three majocategoriesi) Official Letter of Reques®)
Proposal and3) PostRelease Reporting

Nelson, A. L., and A. C. Martin. 1953. Gamebird weights. Journal of Wildlife Management47.:36

Abstract: In the following tables of da, bar graphs are used to denote average weight of males and
females. Weight data are expressed in pounds and by a broad bar in the case of heavier birds such as
waterfowl, grouse, pheasant and wild turkey. Data for other lighter species are recordadéesoand

with a narrower bar Male pheasanta(= 6,378) averaged 2.9 pounds, whereas females{59)

averaged 2.1 pounds.

Nelson, B. A. 1948. Pheasant data from a tyear bag study in South Dakota. Journal of Wildlife
Management 12:2€31.

Abstract: 1. The age ratio of 6,896 pheasants checked from October 15 to December 13, 1946 was 1.53
young per adult, only about half of normal, but better than the 1945 age ratio of 1.00. 2. Reproductive
success was best in the southeastern andtheastern parts of the pheasant rangearestin the

central and about average in the northwestern part of the range. 3. The proportion of young birds killed
was highest in the early part of the hunting season. 4. The sex ratio of the kill, from & sHB54

birds, was 194, or about 2 cocks to every hen. The kill in 1946 was therefore composed afradout

third hens. 5. A total of 4,718 pheasants was weighed during the season. Average weights were: adult
cocks, 46.9 oz., young cocks, 41.8 oz.|tddkns, 33.8 0z., and young hens 31.3 oz. 6. The rate of weight
increase during the period Oct. MNov. 15, 1946 wagreatest for young hens, followed by adult hens,
young cocks and adult cocks in the order given. The increase in weight ranged fromf@r8/oang

hens to .7 oz. for adult cocks. 7. Young birds averaged heavier in 1946 and had a lower growth rate, due
to an earlier and more successful hatch than in 1945. 8. Southeastern and eastern South Dakota
produced heavier birds than the rest of tetate. Greater average weights appear to be correlated with
the occurrence of the Barnes silt loam soil type in the state. 9. The Kimball age gauge, checked against
bursa examination on 614 cocks, had a compensated accuracy of 96.9 per cent. The lowblenest
checked against bursa examination on 542 cocks, had a compensated accuracy of 94.5 per cent. The
same method, checked against the bursa on 486 hens, had an uncompensated accuracy of 65.6 per
cent. 10. Growth in spur length between Oct. 15 and.08 was 0.5 mm. for adult cocks and 1.3 mm.

for young cocks. Spur lengths of young cocks were greater and had a lower growth rate in 1946 than in
1945, due to an earlier hatch. 11. The greatest average spur lengths were from adult cocks checked in
the sane areas that produced the heaviest birds. Low spur lengths of young cocks from east central
South Dakota are believed to be related to the poor reproduction in that area. 12. Frequency
distribution of young cocks by spur lengths for 6 portions of the partirange revealed the same

pattern of reproductive success as age ratios and other data.

Nelson, B. A., and R. G. Janson. 1949. Starvation of pheasants in South Dakota. Journal of Wildlife
Management 13:30809.

Abstract: Unusually heavgnows during the winter of 19448 in northcentral South Dakota made food
inaccessible and resulted in the starvation of pheasants inesameas.About 100 dead birds were
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found in the vicinity of one pheasant concentration, and 44 dead and dying l@etsanother. Since

these flocks contained an estimated 2,000 and 1,500 birds respectively, the mortality was only about 5
percent. These weight data suggest that the survival threshold was approximately 24 oz. for cocks and
19 oz. for hens, or 53 per ceand 60 per cent of their normal weight&our birds, three cocks and one

hen, were examined by the Department of Veterinary Medicine at South Dakota State College, and no
evidence of disease found. Blood samples from two birds in weakened conditiomegaéve for

disease. Some pheasants were supplementing their diets by feeding on carrion. Two hens, killed by cars,
were found to have crops and gizzards full of pheasant flesh, feathers and bones, presumably obtained
from other highway kills. These bg&radvere well fleshed and in good cotialn.

Nelson, L. K. 1955. A pheasant neck tag. Journal of Wildlife Management 19¥8.4

Abstract: The need for a suitable marker to be used on a large number of pheasants released by the
Kentucky Department dfish and Wildlife Resources led to the development of the neck tag described
here. The tag was attached to the bird by inserting the safety pin through a pinch of skin at the base of
the back of the neckData from field observations revealed a sharp @éese in the number of tags

observed as the time from the release dates increased. However, it was believed that these data were
misleading, since 97 per cent of the birds trapped from one to seven months after release were found to
have retained the tagfRather, it was assumed that as the adult plumage was attained the tags were

less likely to be seen in field observations. The longest period a tag was known to have been retained
was 32 days.

Nelson, M. M., R. A. Chesness, and S. W. Harris. 1B@Mionship of pheasantnests tohayfield
edges Journal of Wildlife Management 2430.

Abstract The authors obtained information on the placement of 508 pheasant nests in 644 acres of hay
in Martin County, Minnesota during 1957 and 1958. Over 85 percent of the acreage represented alfalfa
with smaller amounts of red clover and grass typAgotalof 56.1 percent of all nests was located

within 100 feetof the field edges, while only 28.5 percent was located in the next 100 feet. At first
glance, this may seem like evidence of an "edge effect," but 55.7 percent of the total acreage was also
within 100 feet of the field edges and 30.8 percent of the acreage was in the next 100 feet. In fact, when
the percentage of nests found in any given zone is compared with the percentage of the acreage in the
same zone, it is apparent that there was no tendemoytlie hens to nest in any one zone in greater
proportion on the basis of acreage than in any other zone. Data considered for either year alone led to
this sameconclusiorng neds are placed at random in the fields without reference to an edge. There

would be no greater management value, therefore, in delaying mowing on the outside edge of the fields
than delaying it on a similar acreage located in any other portion of the fields.

Nelson, M. M., J. B. Moyle, and A. T. Farnham. 1966. Cobalt levels ds faied livers of pheasants.
Journal of Wildlife Management 30:42325.

Abstract From 83 cobalt analyses of four foods of pheasBhiaéianus colchicls corn, rose hips
(Rosaspp.), foxtail $etariaspp.) seeds, and ragweediibrosiaspp.) seedsand fom analyses of 95
pheasant livers it is concluded that cobalt is not a limiting nutritional factor for pheasants in southern
Minnesota. Average concentrations of cobalt in ppm were: corn, 0.040; rose hips, 0.069; foxtail, 0.084;
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ragweed, 0.228; angheasant livers, 0.23. Concentration of cobalt in foods varied considerably locally
and there was no statistically provable difference in concentrations in the four foods or in the livers
from glaciated and nonglaciated areas. No seasonal trend in cabyaeatrations in the livers was

noted.

Nelson, R. D., I. O. Buss, and G. A. Baines. 1962. Daily and seasonal crowing frequencypetkath
pheasants. Journal of Wildlife Management 26:2892.

Abstract: Observations on captive pheasants showed tatks started crowing iaie February and
increased their crowing at a similar rate during both years. The highest intensity of crowing occurred on
April 5 in 1958 and on April 17 in 1959. Daily crowing intensity was highest from 45 to 15 minutes before
sunrise, and it declined progressively during two subseq@éthr periods. Variation in frequency of
crowing among individual cocks was highly significant; one bird crowed 44 times, another crowed 494
times during the same observation period.

Nelson, U C. 1940. Winter observations on pheasants in southeastern Minnesota. Journal of Wildlife
Management 4:369372.

Abstract: Deficiency in food and cover resulting in a high winter mortality is considered the limiting
factor in the management of ringecked pheasants in southeastern Minnesota. A field analysis,
although based on relatively few observations on range with a low pheasant population, indicates the
dependence of the birds on farm wind breaks, corn, and barnyard foods during the winter mohéhs.
value of the farm windbreak as cover is great on prairie land where standing corn pro vides food.
Barnyard foods are of most value in areas where brush and wood land cover is available and there is a
scarcity of standing corn. Improved managemenths tingnecked pheasant should add better winter
cover; planting of coniferous and hardwood cover in small areas well distributed over the farm would
help. Feeding seems to be the principal activity of pheasants during daylight hours. Cocks have a
nomadictendency and often travel alone, while hens have a relatively short cruising radius and are
more prone to fbck.

Nelson, U. C. 1950. Pheasant use of food and cover types, northwestern Minnesota. Journal of
Wildlife Management 14:23437.

Abstract: The use of food and cover types by pheasants in northwestern Minnesota was observed
during daylight hours through the winters of 194@, 1946 47 and 194748. Sex ratios were 30:100 and
72:100. Cocks have a tendency to remain aloof from otbétkeir own sex and species. Pheasants

spend most of the daylight hours feeding or cruising. Food and cover factors assigned to birds observed
show corn as food and sloughs as cover to be of greatest importance. Manure, in field or barnyard,
legumes and gt are important food sources; woods, brush and farmsteads are important sources of
cover. Severe winter mortality is reported. Spreading manure near cover and planting farmstead
windbreaks are suggested management measures
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Nielson, R. M., L. L. McDomklJ. P. Sullivan, C. Burgess, D. S. Johnson, D. H. Johnson, S. Bucholtz, S.
Hyberg, and S. Howlin. 2008. Estimating the response ofniegked pheasantsRhasianus
colchicu$ to the Conservation Reserve Program. Auk 125:434.

Abstract: We evaluatd associationdetweenthe ConservatiorReserveProgram(CRPand Ringnecked
Pheasan{Phasianus colchicppopulationsby modelingBreedingBird Survey (BBSpuntsof Ring
neckedPheasantsluring 19872005 along388 routesin nine states.RingneckedPheasantountswere
analyzedasoverdispersedPoissorcountsin a Bayesiarhierarchicaimodel estimatedwith Markowchain
Monte Carlomethods. Thispproachallowedfor simultaneousestimationof the relationshipsbetween
BBS countandvarious habitattypes, includingCRFhabitat types, formultiple regionsandacrosghe
entire study area. Theredictorvariablesncludedat a time trend and percentagef majorNational
LandCoverDatasetl992 andCRFhabitat typeswithin a 1,000m buffer aroundeachroute, alongwith
other patchmetrics. Theadevianceinformation criterion wasusedasa guideto help identify themost
parsimonousmodel. Weestimatedthat, onaverage, theravasa positiveassociatiorof Ringnecked
Pheasantountswith the amountof CRherbaceousvegetationwithin a 1,000m buffer arounda
route. Theanalysisanbe repeatedperiodically tomodelchangesn RingneckedPheasanpopulations
associatedvith new CRRenrolimentsandexpirationof existingCRReontractson alargescale. Our
methodology caralsobe extendedto other speciesandto other statesandregions

Niewoonder, J. A., H. H. Prince, and D. R. Luukkon&908. Survival and reproduction of female
Schuan, ringnecked, and F1 hybrid pheasants. Journal of Wildlife Management 62338

Abstract:Sichuan pheasant®fasianus colchicus strauchiere introduced in Michigan because it was
believed they wald exhibit higher survival rates than existing rimecked pheasant$( c. torquatul

We evaluated survival and reproduction of female Sichuan pheasantgetcigd, and F, hybrid
pheasantsP c. strauchx P. c. torquatushatched and reared in capily and released in southern
Michigan. Springo-fall survival probabilities of hybrids (0.275) were greakes 0.048) than those of
ring-necked (0.116) and Sichuan females (0.106). First nests aigtkg had more eggs than first nests
of both Sichuas and hybrids. Daily nest survival rates did not differ among pheasant types. Greater
survival by hybrid females resulted in seasonal production of 2.45 chicks/female, which was greater than
the 1.37 chicks/female for ringecks and 0.83 chicks/ female fsichuansK= 0.007). While releases of
penreared pheasants to establish or increase wild pheasant populations are often ineffective, use of
pheasants with potential for diverse gene pools may increase chances of success.

Nowaczewski, S., B. GrzegrzalkK. Kukulski, and B. Kolanos. 2018. The effect of eggshell colour on
early embryo development in the ringpecked pheasantRhasianus colchicys Animal Science
Papers & Reports 36:785.

Abstract Ringnecked pheasant females lay eggs with differgmtll colours, such as white, blue, olive

or brown. Eggshell colour was found to be related to egg quality and hatchability. The experiment was
carried out to determine the relationship between pheasant eggshell colour and embryo development
during the fist 72 hours of incubation. In total, 314 eggs (72 blue, 79-tdeown, 78 lightbrown and 85
olive) were collected and incubated. The Hamburger and Hamilton (HH) staging procedure [1951] was
applied in the morphological evaluation of pheasant embryo prapans. After 24, 48 and 72 h of
incubation, embryos reached the average stage of 4 HH, 10+ HH and 16 HH, respectively. The highest
stage of development after 24 h of incubation was observed in embryos from blue eggs (4.23 HH) and



169

the lowest from lightbrown ones (3.96 HH), although the differences were not significant. Values of all
the investigated traits of embryos (blastoderm and area vasculosa diameter, embryo length, pairs of
somites and stage) from the blishelled egg group measured after 48 h weignificantly lower in
comparison to those of dasirown eggs with a similar tendency observed in relation to eggs of other
colours. These differences were not observed after 72 h of incubation. Egg weight loss after 72 h in the
dark- and lightbrown grougs was significantly lower than in olkghelled eggs. Moreover, significant
correlations were found between some traits of the egg, embryo and ettrhryonic membranes in

each time point of observations.

Nusser, S. M., W. R. Clark, J. Wang, and Bagenschutz. 2004. Combining data from state and
national monitoring surveys to assess largeale impacts of agricultural policy. Journal of
Agricultural, Biological, and Environmental Statistics L T.

Abstract An increasing number of state andtioaal databases are available to assess agricultural and
environmental trends in natural resource populations. We use a case study approach to consider
methodologies for combining state and national data to assess the impact of agricultural policyeon stat
wildlife populations. The scientific question is to assess the impact of the Conservation Reserve Program
on pheasant populations in lowa, using land cover/use data from the National Resources Inventory and
count data from an annual state pheasant popigda survey. Our approach involves identifying a

common spatial polygon for linking summaries from each of two datasets, and then estimating
parameters that describe temporal trends in land cover and in pheasant populations over a common
time period withineach polygon. Estimated pheasant population parameters are regressed on land
cover summaries to investigate the impact of the Conservation Reserve Program on pheasant
populations in regions of the state. Results reveal that the population response @ahservation

Reserve Program varies by region in relation to the physiography and agricultural use of the region, in
ways that were not anticipated by policy developers. Statistical considerations for developing
appropriate models for combining data aresdiissed.

Oates, D. W., G. I. Hoilien, and R. M. Lawler. 1985. Sex identification ofdreksed ringnecked
pheasants. Wildlife Society Bulletin 13:63¥%.

Abstract Due to the number of birds found field dressed and without conventional evidehsexo we
initiated a study to evaluate sternal measurements for identifying sex of pheasants. A sternum
calcification series was also prepared for young, growing pheasants, primarily to compare the sterna of
juvenile rocsters to those of an adult henThree sternal measurements were used to distirgi

between the sexesTo facilitate field use of these data for legal records, a simple measuring device was
constructed; this device included directions for use and specifically marked areas indicatingfrange
overlap between sexes

Orth, M. R. 2018. Evaluation of methods used to improve grasslands asmgnged pheasant
(Phasianus colchicyidrood habitat. Dissertation, South Dakota State University, Brookings.

Abstract Management practices desigddor upland game species often focus on nest survival and hen
winter survival due to the importance of these life history stages on population vital rates. However,
chick survival is an important component of gallinaceous bird population dynamics,ivpbibrly



170

understood and often tends to be overlooked. Ideal brood habitat not only provides open understory for
easy movement and canopy cover for protection, but also provides an abundance of arthropod foods for
chicks. It has been hypothesized that rated movement of chicks through thick vegetation in

unmanaged grasslands results in lower brood survival rates. Research on the effectiveness of grassland
management techniques used to improve brood rearing habitat specific to the northern Great ®lains i
lacking. This project investigated the efficacy of various methods of CREnirdct management,

including haying, burning, herbicide application, interseeding, and grazing to improve brood rearing
habitat for upland game birds as well as the longewitthe benefits provided by those methods. This
research focused on assessing arthropod abundance through pitfall trap and sweep net collections,
chick mass change and movement rates through the use of himprnnted ringnecked pheasant
(Phasianus colétusLinnaeus) chicks, and vegetation composition and structure through Robel pole,
Daubenmire, and litter depth measurements. Analysis of data using Krtiskat £t Aa FyR ! 1FA1SQ
Information Criterion corrected for small sample size (AICc) indicatedréetiments incorporating
interseeding, herbicide application, or both provided the best results for managing brood habitat. These
sites produced the greatest chick mass gain and fastest movement times, and were characterized by
reduced litter cover and dept and increased bare ground and forb cover, which are all beneficial for
chick movement and survival.

tFoALFYZ {d 9P | & ad 2Afa2yT {d wd YIEAYISNE FyR a
Reserve Enhancement Program benefiitsg-necked pheasants but not enough to reverse
declines. Journal of Wildlife Management 79:64646.

Abstract: In 2000, the Conservation Reserve Enhancement Program (CREP) was started in
Pennsylvania as an incentive program for farm owners to rest@gstand and riparian areas to

improve water quality in the Chesapeake Bay. The grassland restoration part of the program is thought
to produce high quality habitat for rapidly declining populations of-niegked pheasants. We used data
collected via roadde counts from 20042002 and 20082010 in a 2&ounty area in soutitentral
Pennsylvania to determine whether CREP field establishment during that time period affected pheasant
populations. Pheasant abundances responded positively to the amount of CREPtloe change in
abundance between the two timperiods increased by 3.2% with every unit increase in the percent
CREP coverage within 500 m. Changes in relative abundance increased by an additional 21.9% with
every unit increase in the percent CREP cage within 5,000m of survey routes, indicating additional
benefits of CREP when located in the surrounding landscape. Although pheasant abundances responded
positively to CREP, they declined across the area by 52% from the2Z2021to 20092010 time

periods, indicating the overall amount of CREP land was inadequate to reverse the population decline.
Because only 6.0% of survey stops currently have conditions necessary to support steady or increasing
pheasant populations, the amount of additional CREP remeeneeded to reverse population declines in
the study area is impractical and will need to be used in combination with other management
techniques to be successful.

Patterson, M. P., and L. B. Best. 1996. Bird abundance and nesting sucdes®i@RP fields: the
importance of vegetation structure and composition. American Midland Naturalist 135:153
167.

Abstract: Bird use of Conservation Reserve Program (CRP) ancropwields was studied in central
lowa from May through July 1991993. Thirty-three bird species were recorded in CRP fields and 34 in
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row-crop fields. The most abundant species in both habitats was thevieged blackbirdAgelaius
phoeniceuy accounting for 35% of all birds in CRP and 24% ircropvfields. The dickcisg@piza
americang, grasshopper sparrovAtmodramus savannarumbobolink Dolichonyx oryzivorjis

common yellowthroat Geothypis trichds browrtheaded cowbirdlolothrus ate)), savannah sparrow
(Passerculus sandwichernsasd ringnecked pheasanfhasiaus colchicyswere the next most

abundant species in CRP plots. The horned Emniophila alpestr)svesper sparrowRooecetes
gramineu$ and brown headed cowbird were the next most abundant species in-comp fields. Nests

of 16 bird species were tmd in CRP fields, with reginged blackbirds accounting for 48% of all nests
found. The vesper sparrow and horned lark were the only species nesting4tropwields. The major
cause of nest loss for all species was predation, accounting for 52%mestibss in CRP fields and 65%
in row-crop fields. Mammals accounted for 89, 88 and 85% of the predation on grasshopper sparrow,
red-winged blackbird and dickcissel nests, respectively. The Conservation Reserve Program has likely
contributed to an increasin the abundance of many bird species in central lowa, inasmuch as the row
crop habitat that it replaced has lower bird abundance and supports fewer nesting species. The
vegetation structure and composition of CRP fields in central lowa are diverskinggudifferences in

the bird species communities using these fields. The effects of severahlanadgement practices are
discussed relative to bird species composition and nesting success.

Pauly, B. J., T. J. Runia, A. J. Solem, C. D. Dieter, &hdJ&nsen. 2018. Ringcked pheasant nest
success and habitat selection in central South Dakota. Great Plains Research®8:39

Abstract Nesting habitat is a limiting factor for pheasant populations in much of the Great Plains.
Pheasants select fand are generally most successful nesting in managed grasslands such as those
established by the Conservation Reserve Program (CRP). Pheasants will nest in hay and cereal crop
fields, but grain and forage harvest can reduce nesting success in thoseskamgpes. An

understanding of pheasant reproductive ecology in landscapes containing many potential nesting
habitats is important for management recommendations. We used data from 123eicked pheasant
(Phasianus colchicysests during 201?012 to stuly nestsite selection and success in relation to land

use type and landscape features in central South Dakota. Pheasants were 66% more likely to select CRP
grassland than winter wheat for nest sites, and used spring wheat and otheutntypes at a loer

rate. Nest success was similar among tasd types, declined throughout the season, and declined in
GAYGSNI 6KSIG Fa KIFENBS&dG LINPINBaEaSRe hgSNIff ySai
51% (95% CI: 488) and was the highest recorde@dSouth Dakota. Our results validate past research

that found high nest survival in landscapes with large patches of nesting habitat. Although harvest did
destroy some renest attempts in winter wheat, nest success and nesting chronology was similaPto CR
grassland. Our results suggest pheasant populations would benefit from establishment of large blocks of
CRP grassland or cereal grains, especially winter wheat, in agricultural landscapes.

Pavlacky, Jr., D. C., C. A. Hagen, A. M. Bartuszevige, RnlvanL. George, and D. E. Naugle. 2021.
Scaling up private land conservation to meet recovery goals for grassland birds. Conservation
Biology 35:15641574.

Abstract Longterm population declines have elevated recovery of grassland avifauaatmg the

highest conservation priorities in North America. Because most of the Great Plains is privately owned,
recovery of grassland bird populations depends on voluntary conservation with strong partnerships
between private landowners and resource pred@nals. Despite large areas enrolled in voluntary
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practices through U.S. Department of Agriculture's Lesser Radiiiken Tympanuchus pallidicinctus
Initiative (LPCI), the effectiveness of Farm Bill investments for meeting wildhifervation goals

remains an open question. Our objectives were to evaluate extents to which Conservation Reserve
Program (CRP) and LR@zing practices influence population densities of grassland birds; estimate
relative contributions of practices tegional bird populations; and evaluate percentages of populations
conserved relative to vulnerability of species. We designed a-sgglke impacteference study and

used the Integrated Monitoring in Bird Conservation Regions program to evaluate birthpopu

targets of the Playa Lakes Joint Venture. We used point transect distance sampling to estimate density
and population size for 35 species of grassland birds on private lands enrolled in native or introduced
CRP plantings and LRZ#scribed grazinglreatment effects indicated CRP plantings increased densities
of three grassland obligates vulnerable to habitat loss, and LPCI grazing increased densities of four
species requiring heterogeneity in dense,&INJ & & & G NHzO( dzNB 6 htesin 2016bm 0 @ t 2 LJd
indicated the practices conserved breeding habitat for 4.5 million birds (90% €3:4,0and increased
population sizes of 16 species, totaling 1.8 million birds (G243 Conservation practices on private

land benefited the most vulnable grassland obligate species (AlCc weight = 0.53). By addressing
habitat loss and degradation in agricultural landscapes, conservation on private land provides a solution
to declining avifauna of North America and scales up to meet population recovaly fgr the most

imperiled grassland birds.

Perkins, A. L., W. R. Clark, T. Z. Riley, and P. A. Vohs. 1997. Effects of landscape and weather on
winter survival of ringnecked pheasant hens. Journal of Wildlife Management 6146341

Abstract: We sudied populations of ringnecked pheasant hen®lasianus colchicusen a diverse
landscapen Palo Alto County, lowa and on an intensively farmed area in Kossuth County, lowa to
examine the that differences in habitat composition influence winter survitéa captured hen

pheasants by nightlighting or bait trapping on each site and relocated them with telemetry from
December through March, 198. Wedetermined home range area, habitat use, and movements
during the day. We estimated survival uskgplanMeier statistics and related survival to habitat and
weather covariates using parametric models. In blathidscapes, home ranges were located in areas
with more grass habitat than the surrounding landscdpe 0.05). Home range area averaged 76 ha

and daily movements averaged 251 m at Palo Alto, whereas these were 96 ha and 270 m at Kossuth.
Survival from 27 November to 1 April ranged from 0.23 in 199Rawsuthio 0.96 in 1990 on Palo Alto

but the average difference in survival between sites amongsyeas not from zeroR= 0.77).

Parametric hazards models indicated that measures of weather and temperature predictive of mortality,
but that small scale habitat use and daily movements were not. Wintersextédnsivesnow cover and
cold temperatures peodically reduce survival even where the distribution of silaltks ofcover such

as idle grass, woody cover, and wetlands is considered adeqyatenagers.

Perkins, R., C. W. Boal, and C. B. Dabbert. 2018. Raptor selection of captive rearedemsede
Galliform birds. Wildlife Society Bulletin 42:71815.

Abstract Captive rearing and release of birds in the order Galliformes remains a popular management
GFOGAO RSALMAGS t2¢ adzNDAGIE NIGSad 2 8dnarfi@Sa G ATl GS
bobwhites Colinus virginiangsas a potential driver of their high mortality. We simulated avian predator

hunts on a flushing pair of bobwhites during trials conducted from 6 February 2015 to 14 February 2015

in Texas, USA. When presented 8hOS 2F | Ol LIGABSTINBI NBR 0200KAGS ¢
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(Parabuteo unicinctus LJdzZNE dzZSR | Ol LIGA@STINBI NBR 0206KAGS Ay vy
combined with observations from auxiliary research indicate avian predation maygteager risk for

OF LJAGADGSTNBIF NBR 0ANRAa (KFIy gAfR 0ANRa® ¢KS adz00Saa
I 0SGGSNI dzyRSNRGFYRAY3 2F K2¢ G2 Y2NB | RSljdzr GSt @

Petersen, L. R., R. T. Dumke, and JQdtes. 1988. Pheasant survival and the role of predation.
Pages 16996in D. L. Hallett, W. R. Edwards, and G. V. Burger (eds.), Pheasants: symptoms of
wildlife problems on agricultural lands. North Central Section of the Wildlife Society,
Bloomington, IN, 345 pp.

Abstract: Fluctuations in pheasant abundance are caused pilynay variable rates of mortality, with
reproductive performance playing a subsidiary role. This paper examines seasonal and an#aal (fall
fall) survival with emphasis on predation. Mean annual survival of hens-88%0appears normal.
Wisconsin pheamt studies suggest a loagrm decline in survival and abundance, and an increase in
productivity. Low survival has resulted from habitat loss, and operates through increased predation.
Important predators of adult pheasants are the red fox,-tailled havk, and great horned owl. Predator
numbers vary spatially and temporally. High numbers of red foxes have persisted since the 1940's in
nearly all midwestern states. In addition, the red fox expanded westward into the prairie states in the
1950's to early 260's. Redailed hawk and great horned owl numbers were relatively stable in the
1950's and 1960's but generally increased 1865n the plains and prairie states, the Great Lakes
states, and those parts of New England that support pheasants. Predat&sare related to snow

depth in winter. Unfavorable weather combined with poor habitat occasionally results in excessive
predation in spring. Predategrey ratios are likely higher in Wisconsin than in the more intensively
cultivated and highly simplifégeagricultural habitats of the plains and prairie states. Predation is, at best,
imperfectly density dependent. It appears that severe winters lead to loss of body condition and
increased mortality due to predation. Attainment of weights favorable for edpction depends on the
time of winter breakup, and on favorable prenesting temperatures. Reproduction success relates in
part to the physiological condition of hens at the start of reproduction as well as weather and spring
cover conditions as they infunce predation.

Petrides, G. A. 1954. Estimating the percentage kill in ringnecked pheasants and other game species.
Journal of Wildlife Management 18:29297.

Abstract Formulas and a table are presented which permit the ready estimation gieheentage kill

of male game animals where that sex is hunted discriminately and where sex ratios before and after the
hunting season are known or can be estimated. Formulas also permit estimations of the percentage Kkill
of females and of both sexes.

Post G. 1952. The effects of aldrin on birds. Journal of Wildlife Management 164292

Abstract: 1. The chronic oral toxicity of Aldrin to pheasants was found to be at the four milligram per
kilogram of body weight level when this amount was givertdarconsecutive days. The critical oral
toxicity, therefore, was found to be at the forty milligram per kilogram of body weight level. 2. A method
for diagnosis of Aldrin poisoning in birds was devised from the chemical analysis of tissues from birds
knownto have been killed by Aldrin. The presence of Aldrin in the brain, kidneys, liver, heart and lungs
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was camsidered to be evidence of Aldrin poisoning. The time of death following dosage or the total
amount of Aldrin given seemed to have little bearingtioe concentration of the insecticide in the

tissues. 3. Grasshopper control measures in Wyoming during 1951 consisted of spraying two ounces of
Aldrin in kerosene spray per acre. Five hundred acres of sprayed land and one hundred acres of
unsprayed (contr) land were studied during the summer in an effort to determine possible deleterious
effects of the toxicant to wildlife. There was no appreciable difference in bird mortality on the five
hundred sprayed acres as compared with the one hundred un sprayred.a. One merganser and one
catbird were found dead in the sprayed areas. Chemical analysis of the organs from these two birds
showed the presence of Aldrin. These two birds were probably victims of contact poisoning with Aldrin.
5. Excellent control 06-7 grass hoppers per square yard was accomplished. Many other insect species
were killed. Aldrin killed grasshoppers were found to contain 3.4 micrograms of Aldrin per 100 grams of
grasshoppers on the live weight bssi

Prill, A. G. 1893. Ring pheada Science 22:186

Abstract: ¢ KS | dzi K2 NJ RSaONARo6Sa (KS aLlSoAsSaqQ LKeaAiaolf OK
NEfSIFaSy oNBSRAY3I 0SKIFEPGAZ2NREI YR gAYGSNI Y2NIItfAdGe
similartoourfowls. KA a4 A& RdzZNAy3d GKS YFIdAy3 &aSrazyo ¢ KSANJI

Prince, H. H., P. Squibb, and G. Y. Belyea. 1988. Sichuans, pheasants of th@ fuaaming from
past release programs. Pages 2805in D. L. Hallett, W. R. Edwards, and G. V. Burger (eds.),
Pheasants: symptoms of wildlife problems on agricultural lands. North Central Section of the
Wildlife Society, Bloomington, IN, 345 pp.

Abstract: We review the history of pheasant introductiorB3h@sianus colchicus North America.
Although pheasant range in North America was well defined by the late 1930's, many state game
departments continued to release pheasants. Recent release programsésaited in range
expansions in southern lowa, northern Missouri, and Texas; similar releases in areas where wild
pheasants were declining have had little effect. Recent acquisition oPwitd strauchHirom Sichuan
Province, China, provides a new alttative for restocking and possible range expansion. In China,
Sichuan pheasants occupy conifer and early segadith habitats adjacent to agriculture. These
pheasants are currently being released in unoccupied habitats in Michigan. Success will degednd la
on the ability of Sichuan pheasants to escape high levels of predation.

Pringle, H., M. Wilson, J. Calladine, and G. Siriwarena. 2019. Associations between gamebird releases
and generalist predators. Journal of Applied Ecoldg;21022113.

Abstrac ¢ KS NBt Sl asS 2F Y2NB GKFry nn YAfttA2y OF LJGAGST
Britain annually represents a significant addition to the potential food resource base for predators and
scavengers. If this extra food availép subsidizes predator populations, gamebird releases could

increase predation pressure on other wild birds, affecting their populations. Using three extensive
RIFiFaSitazx ¢S SEFYAYSR GKS aLIl GAFf NBE I (lasgha KALA ©
Phasianus colchicamdNB Rt S 3 3 SARectdrd riNe), Mdid R>@I8red spatial and temporal

associations between these gamebirds and five species of avian predator (bBateodbuteo jay

Garrulus glandariugavenCorvus coraxmagpiePica ptaand hoodedCorvus cornignd carrionCorvus
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roaming gamebirds across Britain appear to be largely determined by gamebird releases, over and

above anyeffects of land use or habitat. Predominantly positive associations between gamebird

F6dzy R yOS 6620K NBFNBR YR FNBSHNRFYAy3I0 FyR (KS
NI 6§Sa 2F LINBRFIG2NBR GSadSR adz3 3 6rpapulalidad niy el NBSma Ol €
positively affected by gamebird releases. Synthesis and applications: The positive associations between

fF NBSTaoOlrtS 3IFYSO6ANR NBfSFAS FyR LINBRFG2NJ L} Lz |
populations if the releases caus&reased predation pressure. If this occurs, game management could

have an indirect negative impact on some prey species partially counteracting previously reported

positive or benign effects of game management on wider biodiversity. Overall impactsebigd

releases are likely to be determined by complex interactions between multiple factors, including

induced predation pressure, better understanding of which would be possible with compulsory

recording of releases and numbers of predators killed. Réigtn of releases warrants further

investigation and consideration as a potential conservation tool for wild bird populations.

Purvis, J. R., A. E. Gabbert, M. L. Brown, and L. D. Flake. 1999. Estimationredakagl pheasant
condition with total body electrical conductivity. Wildlife Society Bulletin 27:2:220.

Abstract: We used total body electrical conductivity (TOBEC) to estimate lean and lipid mass wild ring
necked pheasant henflasianus colchicué =29) and compared the dictions to models based on
morphologic measurements. TOBEC predicted lean mass at 99.592.28b) of actual lean mass;
predicted lipid mass was 106.8% (SIL1.9%) of actual lipid mass. Hydration status and ingested foods
were possible sources of experimental error. Though TOBEC was superior to morphologic
measurements to estimate lipid massmay be too imprecise for fielstudies.

Reynolds, D., and J. D. Loy. 2020. Decrease in hatchability of pheasant eggs associated with
Enterococcus faecalisAvian Diseases 64:5521.

Abstract A game bird producer in the North Central regiontod tUnited States submitted unhatched
ring-neck pheasantRhasianus colchicueggs for diagnostic evaluation. The submitting complaint was a
drastic drop in hatchability. This operation has its own breeder birds that are housed in outside pens.
This hatctoccurred in the latter third of the production cycle. Typical hatchability for this operation is
around 75% (+ 3%). The hatchability of this hatch was betweeqlZ Approximately 30,000 eggs

were set with an expected hatchability of about 23,000 bifidee number of birds from this hatch was

less than 4500, with a net loss approaching 20,000 chicks. All unhatched eggs submitted were in late
stage development. The chick embryos had pipped through the shell but died before hatching.
Approximately 5000 egg®iginating from an outside breeder source were also set at the same time in
the same machines and experienced a normal hatch. The exterior surfaces of the eggshells of the
unhatched eggs experiencing low hatchability were swabbed and submitted for lmdagge evaluation.
Additionally, embryos from some of the unhatched eggs were removed aseptically from their eggshells,
and their internal organs were harvested and submitted for bacteriologic evaluation. The bacteriology
results identified no pathogentzacteria from the eggshells. However, the embryo samples revealed
large quantities of Enterococcus faecalis. In discussions with the producer, the only factor identified was
an unusually warm period followed by an atypically cold and wet period duringintieeof egg

collection for those eggs experiencing low hatchability.
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Riley, T. Z. 1995. Assaciation of the Conservation Reserve Program witineicked pheasant survey
counts in lowa. Wildlife Society Bulletin 23: 3&®0.

Abstract: More than 880,00(ha of lowa farmland were enrolled in the Conservation Reserve Program
(CRP) from 1986991.1 evaluated the relationship between CRP enrollment and-negked pheasants
(Phasianus colchicus lowa and how cropland and weather affected thelaitionship. Six percent of

the land area in lowa was enrolled in the CRP between 1986 and 1991. Pheasant numbers in lowa
increased 3@oduring the first 5 years of the CRP compared to a similar period before the program
began P=0.026). Numbers increas&4% P < 0.018) in counties with >70% cropland and 2B%:0(12)

in counties with 5670% cropland. | did not detect increases in pheasant numbers in counties with <50%
cropland P> 0.71). Pheasant numbers were positively related to the CRP, but toisolumas also
influenced by percent cropland and cumulative snowfall.

Riley, T. Z., W. R. Clark, D. E. EwangdP. A. Vohs. 1998Survival of pheasant chickduring brood
rearing Journal of Wildlife Management 62:364.

Abstract: Survival othicks is an important and poorly understood component of-riagked pheasant
(Phasianus colchicupopulation dynamics. We implanted transmitters in adg chicksif = 332) with
brooding hens (n = 117) during 1998 in northern lowa and calculated sival to 28 days of age. We
contrasted survival among years and between an area in Palo Alto County with >25% grassland habitat
and an area in Kossuth County with <10% grassland. Average sugval pheasant chicks in Palo

Alto County was 0.460.11and did not differ P= 0.355) from Kossuth Count)¢§= 0.37+0.17). The

lowest survival was observed in Kossuth County in 1983-(0.11+0.13,P= 0.039). WeaseMustela
ermineg, red fox Yulpes vulpes and mink Mustela visohtogether acconted for >85% of the

mortality. Twentythree chicks died of exposure on days when at least a trace of rainfall fell, and 11 of
23 (48%}lied on days when rainfall was >0.6 aiF(0.96 cm, range = 0.6838 cm). Age of the hen did

not influence chick suival. Chick mortality rate was increased by 2.3% for each day chicks hatched after
the median date of hatch (15 Jun) and was decreased by 10% for each gram of mass above the average
chick mass at hatch (18.5 + 0.13 g). Habitat management to improve ohickas of pheasants on
agricultural landscapes should emphasize perennial grass and legume cover dispersed among crop
fields. Grassland cover should remain undisturbed, particularly early in the nesting season-{15 Apr
Jun), to improve the chances of sessful firstnest attempts.

Riley, T. Z., and S. P. Riley. 1999. Temporal comparison of pheasant brood sizes in the Midwest.
Wildlife Society Bulletin 27:36873.

Abstract: Ringnecked pheasantfhasianus colchicupopulations have beesurveyed extensively
throughout the Midwest for several decades. For pheasants, mean brood size provides a measure of
annual recruitment. Regressing mean brood size on year from population surveys conducted in 9
Midwestern states and 25 regions within &atgs, we found that mean brood size increased on surveys
in NebraskaR<0.001) and declined in IllinoiBg0.001), MinnesotaR=0.004), North Dakotd£0.001),
South DakotaR=0.01), and Wisconsi€0.001). Mean brood size increased on surveys in 6 e§iéms

in NebraskaR<0.057) and declined in 1 of 5 regions in loR&0(022), 2 of 5 regions in Kansas
(P<0.045), 2 of 6 regions in Minnesof&0.058), and 1 of 3 regions in North Dakd?a(Q.008).

Averaging mean brood size among 10 year survey interwal$ound that the change in mean brood

size occurred more specifically between 1956 and 1965 and 1976 and 1985 in H@ot®(), 1962
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and 1971 and 1972 and 1981 in lowa(@.001), 1960 and 1969 and 1980 and 1989 in Minnesota
(P=0.048), 1969 and 197%hd 1979 and 1988 in Nebrask(.001), 1972 and 1981 and 1982 and 1991
in North DakotaRP=0.065), and 1956 and 1965 and 1987 and 1996 in Wiscdh€irtD01). We
recommend standardization of techniques to monitor pheasant broods throughout the Midwtst wi
greater documentation of environmental changes

Riley, T. Z., and J. H. Schulz. 20Pfedation andring-neckedpheasantpopulation dynamics Wildlife
Society Bulletin 2883-38.

Abstract: Beause ringnecked pheasant$pasianugolchicu} are an important wildlife resource in
agricultural ecosystems, we reviewed the role of predators on pheasant population dynamics and
suggest management options to ameliorate predation. Predator reduction programs have the potential
to increase grvival and recruitment, but these parameters decrease once predator control ceases.
Extensive application of predator reductions may be ethically questionable, and habitat management
directed at moderating the effects of predators at the landscape ssa&pensive. An extensive
distribution of cover during the nesting and brooghring periods can increase pheasant recruitment.
Federal agricultural and conservation programs can be used to accomplish many of these landscape
habitat improvements, but feded and state agencies must provide the technical assistance to deliver
the program options to producers. New federal farm programs aimed at improving avian survival and
recruitment must have an evaluation and monitoring component built in to determine thei
effectiveness.

Robertson, P. A. 1996. Does nesting cover limit abundance ofmataked pheasants in North
America? Wildlife Society Bulletin 24:986.

Abstract: | examined the hypothesis that availability of suitable nesting cover is a majtondjiiactor

for North American pheasanPhasianus colchicupopulations. North American technical publications
about pheasant nesting for 1 933990 were reviewed and categorized to 8 habitat types and 3
methods of nest detection. | extracted comparabiariables for available habitat, nesting, and hatching.
Occurrence of pheasant nests in different habitats relative to habitat availability differed among
methods used to locate nests. Highd lowdensity pheasant populations did not differ in proportiof
nests in different habitats or proportion of successful nests among habitats. Analyses did not support
the hypothesis examined. An alternative hypothesis of territory cover as a limiting factor is discussed.

Robertson, P. A., A. C. Mill, S. P. Rushton, A. J. McKenzie, R. B. Sage, and N. J. Aebischer. 2017.
Pheasant release in Great Britain: lostgrm and largescale changes in the survival of a
managed bird. European Journal of Wildlife Research 63:109.

Abstract The release of artificially reared pheasants is a widespread practice in Great Britain, used to
increase the number of birds availalite hunting. We examined the spatial and temporal patterns of
release and shooting between 1960 and 2014gslata from aelfselected sample of 1195 sites. We
examined changes in the efficiency of release, the contribution of birds that weneleatsed that year

to the numbers shot, and the form of these relationships through time. An annual estimate of the
efficiency bywhich releasing increased the numbers shot was 50% over the period 1980 declining
rapidly to 35% by 2005 and reducimpre slowly thereafter. There was no obvious regional pattern to
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this relationship. It has been hypothesised that #ficiency ofreleasing is lower on sites that release
higher densities of pheasants; this study does not support this hypothesis. Annual varidtien

density of birds shot in the absence of releasing (£3890) was closely correlated witaeasure of
annual gamebirathick survival. After this date, the relationship was no longer significant, consistent
with a decline in wild pheasant stocks acminciding with the declines in other farmland birds. We
highlight increased fox abundance, geoednd behavioural changesising from the rearing process,
and increased shooting in late winter as possible causes for the observed decline in releasing
efficiency. We consider the general increase in rearing, habitat changes, increased disease tw losses
protected predators asnlikely to have been important causes of the changes in releasing efficiency.
Pheasant releasing results in increased numbersHooting, but has not prevented the wideale
decline of wild pheasant numbers.

Robertson, P. AD. R. Wise, and K. A. Blake. 1993. Flying ability of different pheasant strains.
Journal of Wildlife Management 57:77882.

Abstract: Hunting ringnecked pheasant$fhasianus colchicui Great Britain depends on released

birds. Hunters believe #t the flying ability of reared birds has declined in recent years and think it may
be due to genetic changes in the game farm stocks. Thus, we evaluated 3 stocks of wild, mixed, and
game farm pheasant strains that were reared under identical conditidite. Kelease there were no
differences P> 0.05) in dispersal or return rates, but the lighter wild birds flew be®er (.05) than

the heavier game farm birds; mixed stock were intermediate. Selective shooting of high flying birds as
well as conditionsvithin game farms where they are raised may contribute to the deterioration of flying
quality. The effect of strain on flying ability was small compared with differences between wooded areas
hunted. Therefore woodland management to improve the flying ifpalf the birds may be a more

effective management technique than the release of lighter, wild istioéids.

Roby, E. F. 1951. A two year study of pheasant stocking in the Gallatin Valley, Montana. Journal of
Wildlife Management 15:29807.

Abstract 1. A detailed small scale study was conducted in Gallatin County, Montaneb094&ecure

survival data on game farm pheasants released in that area. 2. The data are evaluated on the basis of
dispersal from release sites, band returns, band returrigfigenced by method and place of release,
relative importance of banded pheasants in the hunters' bag, and movements of game farm pheasants.
3. Four hundred and seventy one game farm pheasants were released at four release sites by the gentle
and violentrelease methods. 4. The data suggest a slower dispersal rate for the gentle release birds. 5.
Band returns secured by the use of checking stations, traps, and hunter reports indicated a 14.4 per cent
return of released cocks. 6. No marked difference anghrvival rate of gentle release pheasants and

violent release pheasants was noted. 7. Only 21 (4.3 per cent) ofrEE3ants checked at hunter

checking stations in 1949 were game farm birds. Of the remainder 331 (67.1 per cent) were wild
juveniles, 119 (24.1 per cent) were wild adults, and 22 (4.5 per cent) were wild birds of unknown age
classes. 8. Movements from release site to point of kill for 48 birds was determined. Twenty (41.7 per
cent) moved less than 1 mile, 24 (50 per cent) nibfrem 1 to 3 miles, 1 (2.1 per cent) moved from 4 to

5 miles, and 3 (6.2 per cent) moved 9 to 14 miles. A greater percentage of gentle than violent release
birds settled in the immediate vicinity of the release sites.
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Rodgers, R. D. 1983. Reducingdlifié losses to tillage in fallow wheat fields. Wildlife Society Bulletin
11:31-38.

Abstract: In the wheatfallow system, surface tillage for spring weed control destroys all nests and
flightless young in stubble, and kills or injures many incubatindtsidJndercutters without mulch

treaders saved 53% of these nests, permitted survival of many flightless young, and caused no known
injury to incubating adults during the spring weed control operation. Subsequent nest success was high.
Agronomic benefit®f undercutting wheat stubble in spring include improved erosion control, lower
operating costs, and increased soil moisture and grain yields. No form of till age is recommended
between harvest and the subsequent spring. Fallow weed control with safecibiholds potential

for providing undisturbed stubble for nesting.

Rodgers, R. D. 1985. A field technique for identifying the sex of dressed pheasants. Wildlife Society
Bulletin 13:528533.

Abstract: Three sternal measurements were takeniotact, skinned carcasses of Kansas-riagked
pheasants. Cocks were significantly larger than hens and only minor distributional overlap of
measurements existed between sexes. The data were used to develop a field method for identifying sex
of pheasant arcasses from which conspicuous sex identifiers had been removed. Adig caliper

was designed to ideify hen pheasants quickly. The caliper does not require slicing the flesh, as is
necessary with the ruler developed by Oates et al. (1985). Giassurements were statistically

assigned sexzpecific probabilities to provide more detailed evidence

W2RISNAZ wd 50 mMphppd 2 Ke KF@FSyQd LIKSIFalyd LLz
Wildlife Society Bulletin 27:65d4665.

Abstract: Ringnecked pheasanfhasianus colchicupopulations in western Kansas declined an
average of 65% from 19665 to 198695, particularly in the 1980s. Although 686,000 ha of
Conservation Reserve Program (CRP) grasslands have been added to the westerhelidasape since
1985, pheasant populations have not recovered. Summer observations suggested that CRP was used
proportionally more by pheasant broods than indicated by its relative availability. Overwinter pheasant
use of CRP (a habitat gained) averaetl 37% of that in weedy wheat stubble (a habitat being lost).
Widespread deterioration of abundant wheat stubble habitats, largely from increased herbicide use,
represents an overwhelming habitat loss in western Kansas for which CRP could not compansate
addition, anticipated pheasant benefits from CRP were not fully realized due to inadequate plant
diversity, poor stand maintenance, and large field size. The habitat value of established CRP can be
enhanced by strijglisking fireguards around the mangi of fields to facilitate occasional controlled

burns, stimulate growth of broattaved annuals, and increase edge. Interseeding perennial legumes
and other forbs into recently burned grass stands also can be effective. Interspersion degrass

strips on intensively farmed croplands through the continuous signup of CRP offers great potential to
improve pheasant habitat.
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Rodgers, RD. 2002. Effects of wheatubble height and weed control on winter pheasant abundance.
Wildlife Society Bulletin 30:199-1112.

Abstract: Recent changes in agriculture on the semd central High Plains have serious implications
for pheasantsRhasianus colchicyand other farmland wildlife. Of greatest concern are increased
herbicide use accompanying intensificatioincrop rotations and the shorter wheatijticum aestivur
stubble heights produced by a shift to sedwarf wheat varieties and increasingly powerful combines.
From 19961995, | investigated the effect of stubble height and plostvest weed control on

subsequent winter abundance of pheasants in wheat stubble. Increasing wheat cutting height from a
mean of 22 cm to 46 cm produced a nearfpfil average increase in indices of winter pheasant
abundance in wheastubble test blocks where no pektarvest weel control was performed. Post

harvest weed growth was positively affected by whaatibble height, probably due to taller stubble's
ability to better conserve limited moisture by reducing grotladel air movement. Herbicide

application to stubble reduceithdices of winter pheasant abundance by >80%, and tillage reduced
those indices by >90%, compared to untreated fields. Herbicide application to wheat stubble and
reduced stubble height are considered major causes of theterng decline of pheasants oné¢h

central High Plains. This research and a companion agronomic study have shown that increased stubble
height and posharvest weed growth in wheat stubble are integral components of a modified wheat
fallow rotation that provides superior habitat qualitgoil conservation benefits, and greater profitability
than other wheatfallow systems currently in use. The benefits of greater wistalbble height can also
be applied in more intensive wheabw-crop-fallow rotations.

Roy, C. L., P. L. Coy, D. CheRohder, and M. Jankowski. 2019. Muticale availability of
neonicotinoid-treated seed for wildlife in an agricultural landscape during spring planting.
Science of the Total Environment 682:2281.

Abstract Neonicotinoid pesticides are applied toesks and are known to cause lethal and gethal

effects in birds and mammals. Neonicotingidated seeds could be available to wildlife through

spillage or exposed seeds near or at the soil surface due to incomplete or shallow drilling. We quantified

sedl spills that may occur during loading or refilling the hopper at a landssegle using roattased

surveys. We also quantified undrilled seeds-im?frames on the soil in the center and corner of fields

to obtain estimates at the field scale. We broadtseeds on the soil surface of a tilled field and left

GKSY F2NJanX MI HIE nX y3X McX FYR on RF&a (2 ljdzr yaa
Lastly, we documented wildlife at neonicotindigated seed spills with trail cameras. Wetimated the

number of spills during planting to be 3496 (95% CI: ¢B%38) and 2609 (95% CI: 88357) for corn,

11,009 (95% CI: 69§05,067) and 21,105 (95% ClI: 6¢8@,048) for soybean, and 830 (95% CI:(160

1500) and 791 (95% CL1¥81) for wheat in @16 and 2017, respectively. Exposed seeds were present

at the soil surface in 35% of 71 fields. The probability that seeds were present on the soil surface was

higher for soybeans (18.8 and 49.4% in the center and corners, respectively) than for camd(2.8%,
NEaLISOGAGStevs YR aSSR RSyaAadAaASa ¢gSNB |tftaz2z KAIKS
RSONBIFaSR NILARt& 2y aSSRa 2y GUKS a2Af adaNFI OS 04z
birds and mammals consumed seedsiatulated spills, with an average time for birds to find spills of
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surface for wildlife to consume during the spring planting season and should be considlgresticide

risk assessments.
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Runia, T. J, and A. J. Solem. 2016. Spent lead shot availability and ingestion imedked pheasants
in South Dakota. Wildlife Society Bulletin 40:47486.

Abstract: Lead is toxic to all vertebrate species angestion of lead ammunition has been reported in
>130 avian species. Research has primarily focused on the effects and exposure of spent lead shot on
waterfowl with little information about effects on upland game species, such asgoged pheasant
(Phasianus colchicysWe collected 1,450 soil samples to estimate the availability of lead shot on 2
licensedshooting preserves in South Dakota, USA, 22023. We concurrently collected gizzards from
660 hunterharvestedwild male pheasants from the shootjrpreserves and compared lead ingestion
rates with those ofL,301 gizzards collected from nonpreserve areas. Spatial modeling showed the
distribution of spent lead shatias associated with the systematic hunting pattern of each study site
and, to a lesseextent, landuse type Prevalence of ingested lead shot was 4.9 times greater for birds
harvested on shooting preserves (3.9%, $%2.7¢5.7%) when compared with nonpreserve areas
(0.8%, 95% Gl0.4¢1.4%) where lead shaivailability was presumed lesdalild pheasants inhabiting
areas of artificially high hunting intensity and ledeposition are at elevated risk of lead exposure and
poisoning, although the consequences of lead ingestiawilih pheasants are unknown.

Runia, T. J., and A. J. Solem.120 Pheasant response to lead ingestion. Prairie Naturalist 49:83

Abstract Lead is toxic to all vertebrate species and ingestion of spent lead pellets from hunting is the
primary method of exposure in birds. Both acute and chronic effects ocecasfionse to lead ingestion
including death, weight loss, and reduced bddlyction, but the effect is highly variable among species.
Most research has focused on lead ingestion impacts on waterfowlebsitis known about the effects

of lead ingestion bypland game such as rimgpcked pheasant®hasianus colchicusVe gavagded

zero, one, or three lead pellets to 90 (n = 30/group) captaised adult hen pheasants and monitored
survival and body mas&Ve documented no mortalities during the 2ihy st-treatment period, and

no significant change in body weight was detecémdong the treatments, although liver lead levels
were comparable to diagnostic lead poisoning in waterfowl, mourning d@ersaida macrourg and
chukars QAlectoris chukgr We a$o collected gizzards and livers from hurbtarvested wild pheasants,
recorded the presence of ingested lead in the gizzard (n = 335) and determined wet weight lead
concentration in livers (n = 45Mean liver lead concentration increased with the numbétead pellets

in the gizzard for both samples. Pheasants appear tes®susceptible to the acute effects of lead
poisoning when compared to waterfowl, mourning doves, and chukars.

Runia, T. J., and A. J. Solem. 2020. Capingenecked pheasant response to very high experimental
doses of lead. Prairie Naturalist 52:665.

Abstract Ingestion of spent lead pellets is a waticumented source of lead exposure in fr@aging

birds, although the consequence of lead ingestranies widely among avian guilds. Rimerked
pheasantsPhasianus colchichappear to be less susceptible to lead poisoning than other game birds.
Our objectives were to determine survival, liver lead accumulation, and body mass change of 129
captiveraised pheasants in response to being gavige5, 10, 20, or 40 lead pellets. All pheasants
survived the 2iday experiment. Livelead levels were positively correlated with the number of lead
pellets retained and negatively correlated with beginning bodss Change in percent body mass
varied by sex and livdead concentration. Higher livdead levels were associated with higher percent
mass loss for males but not females. Our experiment coincided with the breeding season, which may
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have contributed tahe sexspecific responses. Our pheasants survived lead doses anteliver
accumulation levels associated with acute lead toxicosis and death for a variety of avian guilds.

Russell, K. R. 1974. An unsuccessful artificial nesting structure for ph&asdournal of Wildlife
Management 38:372375.

Abstract: The objective of this study was to evaluate the response of pheadahé&sianus colchicuio
artificial structures in tended to create a microenvironment suit able for ngstiiwo-hundredtwenty
structures (110 of each type) were installed in 13 units in 1970, and 206 (¥a&lotype), in 20 units in
1971, all on privately owned land in central lowdo indication of a positive response to the structures
by pheasants was fowhin the study, although several nests were found in close proximity to sirest
Thestructures evidently did not provide the set of micro environmental or other conditions that elicit a
nestbuilding response from a hen seeking a nesting site. Whatitons provide a nesbuilding

stimulus, if they actually are definable and consistent, remain obscure

Sadler, K. C. 1961. Grit selectivity by the female pheasant during egg production. Journal of Wildlife
Management 25:333841.

Abstract: Female heasants showed a capacity for selection of calehwaring grit (limestone) over
non-calcareous grit (granite) during etgying. This selection was clearly indicated when the birds were
fed a low (0.53 percent) calcium diet. Lowering the calcium camiktihe ration from 2.65 to 0.53

percent resulted in a substantial increase in total grit consumption, nearly all of which was calcareous.
Raising the ratio of availability of granite over limestone had little effect on the selection of the
limestone.

Sage, R. B., A. H. Hoodless, M. I. A. Woodburn, R. A. H. Draycott, J. R. Madden, and N. W. Sotherton.
2020. Summary review and synthesis: effects on habitats and wildlife of the release and
management of pheasants and rdégged partridges on UK lowlanshoots. Wildlife Biology
2020:wlb.00766.

Abstract This review examines 128 items of primary and other literature to provide an insight into
current knowledge of the effects of pheasant and4edged partridge releasing and associated
management for shooting on habitats and wildlife in the UK. It summarizes key findings and uses them
to define subtopic sections for which the effects are classified as positive, neutral or negative. This
forms the basis of a numerical synthesis of effemd some overall conclusiorisifty-four directly

related studies were identified, which defined 25 dobics or effects. A mix of positive, neutral and
negative ecological consequences of releasing are described, for which the corresponding number of
subtopics approximately balance each other. Positive effects are usually a consequence of gamebird
management activities, most negative effects are caused by the released birds themselves. The different
spatial scales at which effects are likely to operate identified, for example effects on generalist
predators or of gamerops occur at the landscape scale, while many habitat effects have a local impact.
Some local negative effects have relatively straightforward management solutions for example, by
identifying and avoiding especially sensitive sites when locating release pens. The synthesis identifies
seven negative effects associated with the increasing scale of releasing. Several positive effects are
linked to economic considerations and are mokelly to have greater impact at larger shoots.
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Pheasants released into woodland have more direct local effects than partridge releases on farmland.
The framework of sulsections could be used as the basis for a more complex synthesis or weighted
analysisdr a particular set of ecological priorities. The review findings should be interpreted as
representing a median type of shoot in terms of size and adherence to good practice over recent
decades. They increase the awareness of potential conflicts, hightighe need for best practice and
what factors to consider for mitigation.

Sage, R. B., C. V. Turner, M. I. A. Woodburn, A. N. Hoodless, R. A. Draycott, and N. W. Sotherton.
2018. Predation of released pheasar®hasianus colchicusn lowland farmlard in the UK and
the effect of predator control. European Journal of Wildlife Research 64:14.

Abstract We present data accumulated over the last 25 years on predation of-teaiked released

pheasants. In studies of birds during the autumn/winter atgieasant shoots with higthensity

releases managed by fdline gamekeepers, predation of released pheasants by foxes before the

shooting season began (JglyS LJG SYO SND F GSNIF ISR mMdpdH p ndE: LISNI a.
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rates between sites before shooting began was 8.6 to 42.4%. At seven different sites during the spring

and summer, between 20 and 71% of released or wild hens that surviveshtisding season were

predated, mainly by foxes, between rridarch and midJuly. Predation was significantly higher at sites
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three of the four sites withdw predator control between 5 and 22% of nest failures were caused by

incubating hens being predated by foxes. Our data quantify for the first time highly variable predation

rates of released pheasants before and during the winter shooting season whishggest was

influenced by a range of site and management factors. During the spring and summer, our data provide
evidence that predation of adult hen pheasants as well as nest predation can suppress breeding success

and that predator control can reduce tke losses.

Salinger, H. E. 1952. A pheasant breeding population study on irrigated lands in southwest Idaho.
Journal of Wildlife Management 16:40818.

Abstract: The study area was the Gem Irrigation District in northwest Owyhee County, Idaho. The
53,000acre area was chosen as typical of irrigated lands. Over a third of the cultivated acres were in hay
production during the 1949 and 1950 growing seasons. A ligfle than 50 per cent of the Gem District
land area was uncultivated. The important plants in the uncultivated areas were greasewood, shad
scale, and associated plants. Man and his effects caused 42.5 per cent of the known nest destruction.
Sixteen destrogd nests (1 per 4.8 acres) were found after searching 77 acres during the first cutting of
hay fields in June, 1949. Farrmaoperators and the investigator found 237 nests during the first

mowing of 810 acres of alfalfa and clover in 1950. Only five sefidenests were found out of the entire
270 nests discovered in hayfield and Awayfield cover during 1949 and 1950. This figure does not take
into consideration the increased success accompanying renesting attempts and late mowings of
hayfields. A posBle third nesting peak is shown as resulting from renesting attempts by flushed hayfield
hens. A probable 58.6 per cent of the breeding hens on the study area were nesting in hayfields during
the first mowing in 1950. A gradual increase in nest estabkstirwas noted in nothayfield cover from

April 2 until a peak was reached in early May. The high point of nest establishmentitayicbincides

with the increased cover. Late nest establishment dates may have resulted from the atypical weather
conditionsduring the spring of 1950. The peak of nesting coincided with the peak of mowing in each
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year. An average clutch size of 9.3 eggs and 10.3 eggs was found in 1949 and 1950 respectively. A
diminishing average clutch size from 11.2 (Apdb) to 9.8 (May &-31) was observed. Only 0.9 per

cent of the 509 incubated eggs examined in destroyed hayfield nests were infertile. One hundred and
thirty-three hens were killed during the first mowing of 1,023 acres of hay and clover in 1949 while 180
hens and 77 juvelds were killed during the first cutting of 1,406 acres in 1950. An additional 38 hens
were crippled during this mowing period. A total of 119 pheasants were killed on a comparable acreage
during the last two mowing periods in 1949. Harvesting of graioarised on too late to have any
detrimental effects on nesting hens. Other pheasant losses or nest destruction due to farming practices
can possibly be attributed to mowing of grain stubbles, plowing, disking, burning, irrigation, tractors,
and spraying.

Santilli, F., and M. Bagliacca. 2019. Fear and behavior of young pheasants reared with or without
parent figure. Avian Biology Research 12:23.

Abstract Modern game birds rearing methods use mechanical incubators to hatch eggs and artificial
brooders to intensively rear birds. However, the lack of parental care can have consequences on
behavior and welfare of these birds affecting also survival after their release in the wild. In this study, we
compared the response ofweekold young pheasants fboded by a foster mother hen and artificially
brooded) to two behavioral tests (duration of tonic immobility and response to aerial predator). Tonic
immobility was significantly different between the two groups of birds indicating a higher level offear i
artificially brooded pheasants compared to brooded pheasants. Pheasants brooded by a foster hen
showed a stronger response to aerial predator compared to artificially brooded pheasants. The foster
KSy aSSvya (2 KI @S | L} akhinkodBdudng hcfeadandinfproliig e & I y
ability to perceive threats.

Schindler, A. R., D. A. Haukos, C. A. Hagen, B. E. Ross. 2020. A multispecies approach to manage
effects of land cover and weather on upland game birds. Ecology BEwalution 10:14330
14345.

Abstract Loss and degradation of grasslands in the Great Plains region have resulted in major declines
in abundance of grassland bird species. To ensure future viability of grassland bird populations, it is
crucial to evaluatespecific effects of environmental factors among species to determine drivers of
population decline and develop effective conservation strategies. We used threshold models to quantify
the effects of land cover and weather changes in "lesser prelmieken"and "greater prairiechicken"
(Tympanuchus pallidicinctasd T. cupidorespectively), northern bobwhite€plinus virginiangsand
ring-necked pheasant$?hasianus colchicusNe demonstrated a novel approach for estimating

landscape conditions needéd optimize abundance across multiple species at a variety of spatial

scales. Abundance of all four species was highest following wet summers and dry winters. Prairie
chicken and ringhecked pheasant abundance was highest following cool winters, whilberort

bobwhite abundance was highest following warm winters. Greater prairie chicken and northern
bobwhite abundance was also highest following cooler summers. Optimal abundance of each species
occurred in landscapes that represented a grassland and crdpfasaic, though prairie chicken
abundance was optimized in landscapes with more grassland and less edge habitat than northern
bobwhites and ringhecked pheasants. Because these effects differed among species, managing for an
optimal landscape for multiplspecies may not be the optimal scenario for any one species.

O
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Schmitz, R. A. and Clark, W. R. 1999. Survival ofmexked pheasant hens during spring in relation to
landscape features. Journal of Wildlife Management 63:1154.

Abstract: Management éring-necked pheasantdhasianus colchicus agricultural landscapes would

be enhanced by knowledge of the relation between survival and habitat composition and configuration.
We related survival and habitat use of hen pheasants during spring in lgtvéanwdscape

characteristics in an area of high habitat diversity with 25.0% grassland and an area of low habitat
diversity with 9.3% grassland. Survival of 215 radiomarked hens from 1 April to 3 Jur@4198raged

0.81 and did not differ between are@8= 0.756). Predation was the cause of death in 87.5% of the
cases, with 66.7% of all deaths attributed to mammals, especially re¥ fdpes vulpds Home ranges

of 57 hens averaged 36.6 ha in the high diversity area and 47.7 ha in the low diveraigndrdid not

differ between areasH= 0.603). Density of edge between grassland and other habitats was predictive
of the hazard rate, and the odds of mortality increased 2% for every 10 m/ha of additional edge in the
home range. Hens with home rangesachcterized by small patches of grassland within the cropland
matrix survived as well as those with large blocks of grassland in their home range. Understanding how
changes in composition and configuration of landscapes affects wildlife demographicdipteradales

can improve managers' ability to take advantage of agricultural conservation programs.

Schulz, J. H., J. J. Millspaugh, D. T. Zekor, and B. E. Washburn. 2003. Enhancingrejayt
opportunities for urbanites. Wildlife Societfulletin 31:565573.

Abstract Recent declines in recreational spdwminting participation rates result from a variety societal
and cultural changes as well as extensive changes in the distribution of the United States population.
Concurrently, naturatesource agencies are undergoing broad changes in focus and goals, with holistic
ecosystem management competing with traditional game management for limited financial resources.
We believe that recreational hunting is an important cultural element that ghoemain a mainstream
recreational activity and should continue to have a significant place in natsalrce agencies. Given

the transition of the United States population to a more urbanized society, new innovative programs
need to be developed to regit and retain recreational sport hunters from urban population centers

that provide "successful" hunting experiences. We identify several components that will be essential to
the success of these programs, such as providing a reasonable expectaticoaedssar

accomplishment (e.g., harvesting an animal), providing sponting opportunities near urban

population centers, and providing opportunities that are sensitive to the needs of diverse groups (e.g.,
minority, gender). We propose 2 solutions foopiding recreational hunting opportunities to residents

of urban areas: 1) establishing crop fields to attract mourning daZesgida macroureand 2)

implementing putand-take hunting under certain restrictions. We recognize many possible problems
with these suggested programs. Naturasource professionals have strong opinions about these issues,
but we believe discussions are needed if hunting is to remain a mainstream recreational activity. These
dialogues need to 1) address the role of recreationaiting in resource agency policies and programs,

2) identify innovative programs to educate, introduce, and retain urban residents in recreational
hunting, and 3) identify innovative programs to provide urban hunters with experiences similar to those
we have proposed. If we fail to recognize the emerging societal, cultural, and professional changes
impacting sporthunting participation rates, this activity likely will become an anachronism
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Shafer, L. 2019. The South Dakota pheasant hunting seasonsbdala South Dakota Department
of Game, Fish and Parks, Pierre.

Abstract On October 30, 1919, South Dakota held its first pheasant hunting season. The South Dakota
Pheasant Hunting Seasons Data Book, 100th Anniversary Edition, is a commemorativentsoag
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objectives of the Data Book were thréald:
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manne, and to present the material accurately in a single document.
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pheasant hunting destination over the past century.

3. To have a useful document that will benefietfuture of pheasants in South Dakota and the

Midwest.

Sharp, W. M. 1957. Social and range dominance in gallinaceous birds: pheasants and prairie. grouse
Journal of Wildlife Management 21:24244.

Abstract: Observations were made on strife aimdolerance within a mixed population of rirgecked
pheasants, greater prairie chickens, and shaifed grouse in the Nebraska Sandhills from 1937 to

1943. These species were observed during the winter and early spring months. Techniques used in
fighting were observed and the results of such conflict were recorded. Shiep grouse were able to
dominate both pheasants and prairie chickens, and their success was due to a fighting style unlike that
of pheasants or prairie chickens. Pheasants could damiprairie chickens but the prairie chicken was
unable to cope successfully with either the sh#ajls or the pheasants. Fighting form in pheasants and
prairie chickens was identical. Shdgiled grouse, although socially dominant, were tolerant towtmel
prairie chicken. Severe competition existed between pheasants and prairie chickens, especially during
the spring and early summer months when male pheasants were defending their territories. This
competition could eventually eliminate isolated pockefgrairie chickens in the states where they

exist

Shick, C. 1947. Sex ratio: egg fertility relationships in the-negked pheasant. Journal of Wildlife
Management 11:302306.

Abstract: Limited data obtained from the experiment discussed in this paper substantiate tentative
conclusions reached in pheasant studies at the Prairie Farm and the Rose Lake Wildlife Experiment
Station that a low proportion of cocks in spring does not necdggaean that an unusually large

number of hens will go unmated, or that an excess of infertile eggs will be produced. The experiment
indicated that the mating of a cock pheasant to a hen may be effective for an average of 22 days,
extreme records rangingdm 11 to 42 days. The number of eggs produced during the time when
sperms were effective ranged from 3 to 35, averaging 16, and of all eggs produced, 77 per cent were
fertile. These data, combined with the fact that the cocks are highly polygamous afatttibat their
mating season is long, provide a good basis for assuming that a spring sex ratio of one cock per 10 or 12
hens is not out of proportion. On most of Michigan's pheasant range, the spring ratio of cocks to hens
varies from 1:1 to 1:8, inditing that hunters are not harvesting the available surplus males from some
areas. According to the principle of carrying capacity if additional cocks were removed from areas in
which the capacity is approached, the number of hens surviving through thenmiright be
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correspondingly increased and at the same time competition for territories should be reduced during
the mating season. Under such conditions a divergence in sex ratio might conceivably result in increased
production.

Shirley, T. R., and A. Ranke. 2021. Use of small, unmanned aircraft systems and mist nests to
capture ringnecked pheasants. Wildlife Society Bulletin 45:7230.

Abstract Ringnecked pheasants are notoriously difficult to capture in landscapes where food is readily
avalable and they are unlikely to be attracted to baited traps. We describe a novel capture method to

facilitate capture and radionarking of pheasants through the use of a small quadcopter unmanned

aircraft system (UAS), thermal imaging camera, and mist @eistechnique involved aerson crew

dropping a horizontal mist net over pheasants detected by a secgratsbn crew operating the UAS.

The thermal imaging camera on the UAS revealed the location of the pheasant at nocturnal roost sites in
grasslandsand the UAS crew directed the net crew to the pheasant witha® radios. On 16 trap nights
O2YLINRAAY3I mMImMnan YAydziSa 2F 1 { FEtAIKGZI 6S OF LI dzN.
was outfitted with a radigransmitter. All radiemarked pheasats survived a 2-tlay postcapture
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a new method to facilitate capture of ringecked pheasants and perhaps other uplandsting birds in

landscape where traditional capture techniques such as niligifiting or baited funnel traps may not be

effective.

Shope, W. K., F. E. Hartman, and J. W. Krieder. 1976. Demethylchlortetracycline bone labeling in
studies of pheasant reproduction. Journal of Wlife Management 40:57&79.

Abstract: Spring stocking of ringecked pheasant®hasianus colchicuto supplement breeding
populations has been a longstanding management practice in many states, including Pennsylvania. To
evaluate the potential contbution made by spring released pheasants to fall population levels via
reproduction, we needed an internal method for marking offspring produced by them. Tetracycline
compounds appeared to offer the greatest potential asrkers. Fluorescence was visitilethe egg

shells of white leghorn hens that had received doses of 250 mg or more of DMCT during the preliminary
experiments, but none was observed in the pheasant egfisshA significant decline in egg hatchability
was noted for the pheasants with ireasing dose levels oMICT. The results we obtained indicate that
DMCT will not make a useful macroscopic marker for identification of pheasant progeny through
treatment of the adult females. Our results do not preclude the use of DMCT at lower dosalgenét
microscopic techniges.

Siemer, W. F., T. B. Lauber, and R. C. Stedman. 2022. Hunter views on pheasant hunting and
management in New York. Research report, CCSS Series Mo.Ghter for Conservation
Social Sciences, Department Rhtural Resources and the Environment, Cornell University.

Abstract The New York State Department of Environmental Conservation (DEC) needed information on
pheasant hunting and hunters to set program goals and objectives. We addressatfdiEation

needs through a 2021 survey of all licensed hunters and a 2022 survey ofpdmagant hunters. Here

we synthesize findings from the 2021 and 2022 hunter surveysgdéls of this research activity were

to improve understanding of hunter aweness of anexpectations for wild pheasant management and
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pheasant propagation in New Yole implemented this study in two phases. In Phase 1, we used a
mixedmode implementatiorprocess to survey a sample of 2,000 hunters, drawn by DEC staff from the
2021 database of aNYS hunting license holders. We implemented the license holder survey in fall,
2021. In Phas®, we used a large hunter screening process to identify a sample of 556 license holders
who saidthey had hunted pheasant in the past 5 yeargl would be willing to participate in a pheasant
hunting survey. We completed the active pheasant hunter survey in winter, Za22ilts suggest that

the wild pheasant program is important to a majority of act@rel lapsed pheasant hunters and that
somemay hold unrealistically high expectations abthg extent to which sefsustaining pheasant
populations can be restored across New Y$tkte. And while hunter satisfaction would go up if DEC
stocked more pheasants, a majoritytafnters are unwillingd pay additional permit or license fees to
fund increases in pheasaptopagation. Creating hunter expectations based on understanding of
ecological conditions anfdinding constraints poses a challenge for DEC managers.

Simonsen, V. L., and J. J. Fon&airk016. Landscape context influences nest survival in a Midwest
grassland. Journal of Wildlife Management 80:8883.

Abstract Although the management and restoration of habitat is the key method to conserve species of
interest, local habitat manageent often fails to elicit desired responses in populations. Landscape
featuresbeyond the local habitat scale affect the population dynamics ofmigtked pheasants
(Phasianus colchicydut the mechanism behind this response is unknown. Puesibility is that nest
survival, which is primarilgeduced by nest predation, is regulating pheasant responses to the
landscape. We investigated the extentwdnich land use affected nest survival by studying 202 artificial
nests on 12 Conservation Rege Program(CRP) fields in Nebraska, USA with varying surrounding land
use practices. After running a hierarchiaablysis of competing models, we found that predicted nest
survival increased as the amount of CRP, winieeat, and pastureland surroundira CRP field
increased, whereas increasing fallow fields was correlatigid decreased nest success. Our findings
support theoretical and empirical evidence that nest predation ratesshaped by predator search
efficacy. Changing the relative availapithf nesting habitat that potentiallizolds alternative prey

sources in our study affected nest survival rates, possibly by altering the search apg@dtinistic

nest predators. The similarities between the landscape relationships that predict nestatand
landscape predictors of pheasant abundance indicate that nest survival may potentially act as the
mechanism shaping population dynamics within an esfe&anging farmland ecosystem. We recommend
that managers consider the land use surrounding areader consideration for habitat improvement to
enhanceconservation investments.

Smith, E. G. W. 2020. Why hunt upland game birds? Pheasant, grey partridge andtatedp
grouse hunter motivations, satisfaction and recreation specialization. TisedJniversity of
Alberta, Edmonton, Canada.

Abstract Upland game bird hunting is a popular outdoor recreation pursuit in Alberta, Canada yet little
is known about the people who participate in the activity. The purpose of this thesis was to investigat
the characteristics, satisfaction, and motivations of upland game bird hunters. Upland game bird hunters
were examined through motivation orientations, the mgdatisfaction approach and the recreation
specialization framework using data obtained frorsaanple of 452 individuals who hunted pheasant
(Phasianus colchicygrey partridgeFerdix perdixor sharp tailed grouse Tympanuchus phasianeljus

in Alberta during at least one season from 2015 to 2019. These approaches and differences between
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them framed two studies: The first study (Chapter 2) applied the multiple satisfaction approach in a new
context by exploring the characteristics of released pheasant and wild upland game bird hunters.
Motivation clusters were identified that included enthusiasature-sport and least engaged hunters.
Results suggest that the motivations and satisfaction of hunters who pursuethjsst and released
pheasants did not differ from those who hunted wild birds. Hunting regulation strategies that increased
the numbe of days available to hunt and promoted game species diversity provided the greatest levels
of satisfaction. While harvest was a motivation of most huntersnarvest related motivations,

including the opportunity to exercise, were most important. | poee that lifestyle experiences, rather
than harvest alone form the fabric of hunter motivations. The second study (Chapter 3) applied the
recreation specialization framework to characterize the different levels of involvement that prairie
upland game birdhunters had to the activity. Three levels of upland game bird hunting involvement
were identified: avid, intermediate and casual hunters. Low scores on the measures of centrality may
suggest the secondary importance of upland game bird hunting to big gamaterfow! hunting. The ii
findings demonstrate the multidimensionality of recreation specialization, that avid hunters
demonstrated a greater commitment to the activity through association with a leisure social world, that
avid hunters demonstrated gater perceived skill and knowledge, and that hunters with higher levels of
specialization scored higher on harvest related dimensions. The overall findings, theoretical and
practical implications, and limitations of these studies and future research simgeare summarized

in Chapter 4.

Smith, J. A., T. W. Matthews, E. D. Holcomb, L. P. Negus, C. A. Davis, M. B. Brown, L. A. Powell, and J.
S. Taylor. 2015. Invertebrate prey selection by Amgcked pheasantfhasianus colchici)is
broods in Nebraska.

Abstract: Biologists often manage grassland habitat for niregked pheasant$pasianus colchicus

through provision of the grasses and forbs that support the invertebrates on which they forage.
However, specific information pertaining to invertebrateep selection by ringpecked pheasant broods

is lacking. To address this, we used radlemetry to locate pheasant roost sites where we collected
pheasant chick droppings. We then identified characteristic fragments of invertebrates in each dropping
sample to family and order to calculate percent composition of each. Next, we sampled invertebrate
abundance near to sites where droppings had been collected using a standard sweep netting protocol.
Invertebrates found in chick droppings were compared i diversity of invertebrates available on

the landscape. Curculionidae [weevils (Order Coleoptera)] were present in all droppings sampled, and
they were the most frequently consumed invertebrate taxa by seven of the nine broods sampled. The
remainingtwo broods consumed Formicidae [ants (Order Hymenoptera)] most frequently. All broods
significantly selected Coleoptera more than expected by their availability, and two broods significantly
selected Hymenoptera more than expected by their availabilitgbitat management practices that

result in greater abundance of these species on the landscape should be beneficial to pheasants.

Smith, J. L. D., A. H. Berner, F. J. Cuthbert, and J. A. Kitts. 1992. Interest in fee hunting by Minnesota
smallgame hunters. Wildlife Society Bulletin 20: 2.

Abstract: We conducted a telephone survey to determine the willingness of Minnesota-garak

hunters to pay for higlguality hunting where the fee is based on wild pheagapulations. Although

66% of interviewees rated pheasants as 1 of their top 3 choices to hunt, 52% actually hunted pheasants
during the period 1982986 and only 24% hunted pheasants in 1986. Over half the interviewees found
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it "difficult" or "very difficdt" to find a good place to hunt pheasants in Minnesota. These results
indicate that demand for quality pheasant hunting is greater than its availability. Sefemmtpercent of
the hunters listed "obtaining a place to hunt" and "lack of interference father hunters" as the most
important factors defining a higguality hunt, and a significant portion of smglhme hunters in
Minnesota demonstrated interest in a system that would pay landowners for quality hunting
experiences. Almost half of the inteewees expressed willingness to pay $250/season for access to a
site where they could expect to flush-ZD birds/morning, and approximately 25% were willing to pay
$500 for the same opportunity.

Smith, S. A., N. J. Stewart, and E. J. Gates. 1999. amges, habitat selection and mortality ofng-
necked pheasantsRhasianus colchiclysn north-central Maryland. American Midland
Naturalist 141:185197.

Abstract: Between 4 January and 15 May 1988, we captured 16 female and 10 matedked

pheasams (Phasianus colchicuim northrcentral Maryland at the southern edge of their North American
range and fitted them with radiotransmitters. We monitored their movements on an agricultural
landscape encompassingdP2 ha from the day of capture until démttransmitter failure or 15

December 1988. Eight of 16 females and seven of 10 males survived to the nesting season. Predation
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per analytical time perigd (winter, nesting, postnesting or maximum), were used in analysis of home and
core ranges, seasonal movements and habitat selection and use. Home range sizes did not differ
significantly between sexes or among seasons. Pheasants had significantlydaegemnges during the
nesting season than during winter or postnesting seasons. Pheasants selected home ranges with a
higher proportion of shrublands and wetlands than expected from availability within the study area. A
comparison of habitat use within aeranges to that available within home ranges in winter showed

that forests were significantly less used than wetlands, croplands, shrublands and developed lands.
There were no significant differences in proportional habitat use of home versus core duriggsthe
nesting season. Based on our study, conservation measures should include (1) enhancing preferred
nesting cover by compensating landowners for delaying or not mowing hay fields or leaving crop fields
fallow and (2) providing suitable dispersedImgerritory cover (i.e., shrubs or woody cover at crop
borders) around existing patches of winter cover (i.e., wetlands and shrublands) and in close proximity
to nesting cover.

Snyder, W. D. 1984. Rumgckedpheasantnestingecology andwheat farmingon the High Plains.
Journal of Wildlife Management 48:87888.

Abstract: Radiemarked ringnecked pheasanfhasianus colchicysens were monitored throughout

the 197981 nesting seasons to investigate the relationships of weatlegetation, and land use to

nest site selection and nesting success in a northeastern Colorado site dominated by biennially cropped
winter wheat. Survival status was determined for 113 of 131 hens, 74 of which were monitored
throughout the primary nestingeason. The amount of precipitation accumulated in the soil during the
biennial cropping cycle was the primary factor affecting the hedgrisity quality of winter wheat and
post-harvest stubble, which is the dominant nesting cover available in earlygsdrhe number of early
spring nests placed in different nesting cover was directly related to heigisity quality of the

vegetation. During springs when hens nested in stubble;viag to midJune stubble field cultivation
destroyed clutches and promedl late renesting in wheat fields. Many of these renests were abandoned
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or destroyed during July wheat harvest. Cultivation prior to commencement of incubatioreélpr
May) makes stubble fields unattractive to nesting hens and promotes early nestirigeat fields
thereby increasing annuaksting success.

Snyder, W. D. 1985. Survival of raditarked hen ringnecked pheasants in Colorado. Journal of
Wildlife Management 49:1044.050.

Abstract: Survival of 101 radimarked hen ringnecked pheasant@hasianus colchicusr wheatlands

of northeastern Colorado was determined using the Mayfield method, during Maogjust, 197%81.
Lowest monthly survival (0.786/month) occurred in April, primarily as a result of avian predation.
Predation declined aftegreen wheat attained adequate height to conceal hens. Hen survival remained
high (0.998/ day) through nesting and breoehring. The survival rate for the Marétugust (184day)
period averaged 0.561. The annual sp#iagspring survival rate was 0.517rihg 198182 when

relatively mild weather and above average cover conditions prevailed. Adult hens had higher weights
and survival rates than year lings during Mafaigust intervals (P < 0.01). Analyses failed to discern the
impact of the transmitter wejht:body weight relationship orusvival.

Solem, A. J., and T. J. Runia. 2022. Assessing predation of artificial nests: does patch size matter?
Prairie Naturalist 54:2440.

Abstract Populations of Ringecked Pheasants and other upland nesting gaimds have responded
positively to the establishment of undisturbed nesting habitat. Federal programs such as the
Conservation Reserve Program (CRP) are a source of this habitat; however, the average patch size of this
conservation practice has declingdriecent years. Pheasant and waterfowl populations are sensitive to
nest survival, which can be influenced by habitat patch size, patch shape and distance to edge, and
juxtaposition. We used artificial nests to investigate if survival in CRP fields iwasdefd by nessite
characteristics, CRP patch size, and surrounding land$eeglecharacteristics. We were particularly
interested in whether nest predation rates differed between patches approximating the average size of
general sigrup CRP (32 ha;rige patches) and continuous sigp CRP (8 ha; small patches) in South
Dakota. Nest survival increased with an increase in percent grassland cover types within 2,000 m from
nests in small patches but decreased for nests in large patches. A greater distéimeedge of the

field provided higher nest survival, thus portions of large fields provided enhanced nest survival
compared to small fields. Nest survival increased with an increase in average litter depth at the nest and
as percent of developed areadreased within 2,000 m of the nest. Wildlife managers should continue

to manage and advocate for large patches of undisturbed nesting cover to reduce predation risk while
establishing additional nesting cover near small patches.

Solomon, K. E. 1988. South Dakota fee hunting: more headaches or more pheasants. Pag&8229
in D. L. Hallett, W. R. Edwards, and G. V. Burger (eds.), Pheasants: symptoms of wildlife
problems on agricultural lands. North Central Section of the WikliBociety, Bloomington, IN,
345 pp.

Abstract: Fee hunting is promoted as an alternative source of income and as a draw for tourism. In
South Dakota, fee huntingiith emphasis on released pheasaigggrowing rapidly and has recently
become asubject of controversy. Hunters see it as landowners taking undue advantage of the pheasant
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resource, and some fear for the pheasant's welfare. The basic problem, however, is the current low level
of pheasant abundance that directly or indirectly affeaisdowners and businessmen as well as

hunters. Common problems require common solutions. In November 1987, representatives of South
Dakota's citizen groups, private shooting preserves, hunter organizations, landowners, and state wildlife
managers met and tked about South Dakota ringnecks. Cooperation is essential and all have important
roles to play. Suggestions are offered as to the nature of those roles.

Stadelman, W. J., R. R. Murphy, E. W. Callenbach, and R. V. Boucher. 1944. Satisfactonewar
rations for pheasant chicks. Journal of Wildlife Management 8(3H

Abstract: Eight groups of 125 ringecked pheasant chicks were reared to six weeks of age on as many
different rations. Records were kept of daily mortality, weekly consumption of, felasleekly weights,

and feathering condition. All the rations tested, including one with 40 per cent of soybean oil meal, were
excellent for rearing, indicating a much wider range of tolerance with respect to sources of proteins than
anticipated. The setgion of any one of the rations reported should be based primarily on availability

and relative cost of the ingredients specified.

Stamberov, P., C. Zhelev, T. Todorov, S. Ivanova, T. Mehmedov, |. Manev, and E. Taneva. 2018.
Epidemiological data on laghtissue concentration in game birds induced by lead pellets.
Agriculture for Life, Life for Agriculture Conference Proceedings 1:4889.

Abstract The paper presents the level of lead in the liver, gizzard, breast muscles and humerus of game
birds, st during the hunting season of 20£&017 in Bulgaria. In quail gizzards10) radiographic
examination showed ingested pellets. In turtle doves1(0), lead levels in the liver had higher values of
2,501 + 1,404 mg/kg, compared to the maximum levelsding/kg. The content of lead in the humerus

of partridges (=10) showed a very high concentrations of 54,241 + 36,731 mg/kg compared to the base
level of 10<20 mg/kg. The high levels of lead in the tissues of the game birds, induced by lead shot
exposure are a significant risk to predators and scavengers.

Stanton, F. W. 1944. Douglas ground squirrel as a predator on nests of upland game birds in Oregon.
Journal of Wildlife Management 8:15361.

Abstract: 1. In Oregon, the Douglas ground squirrél eat eggs of the pheasant and bobwhite quail,

and therefore is definitely a factor in nesting losses of these game birds in that region. 2. The intensity of
these depredations is of considerable importance. The squirrels are active throughout thegnestin
season and find a large percentage of the nests. 3. They may eat the eggs at the nest but, more
regularly, carry off single eggs and, in the latter case evidently make repeated return visits. 4.
Observations and feeding experiments both show that onfyage individual squirrels eat eggs;

apparently they acquire a taste for the eggs. At times, a known-&adgy” will ignore eggs. 5. Nest

raiding is not proved to be greatest in any one month. 6. Nests in proximity to squirrel burrows are
particularly suseptible to destruction. 7. The degree of predation is not influenced by the naturalness of
the habitat for game birds. 8. The size of the clutch apparently is not a factor in the probability of its
discovery by a squirrel. 9. Nests in grass or cultivated cover are more likely to be destroyed than

those in weeds or brusi0. There is some indication that nests along fence rows are particularly
vulnerable to predation.






