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This document contains citations and abstracts of books, symposia, technical bulletins, national plans, 
and scientific articles concerning various aspects of pheasant ecology and management, primarily drawn 
from North American outlets.  Citations are provided in descending chronological order for selected 
subject areas, with some being listed under multiple categories.  Abstracts are those written by the 
authors unless none was provided; papers without abstracts were subjectively summarized based on 
their contents, or the author’ own summary and/or conclusions were used if available. 
 
Given the large volume of historic pheasant literature available, this is a work in progress and there are 
no guarantees of its comprehensiveness at any point in time.  A particular effort was made to include 
early pheasant-specific literature published in the Journal of Wildlife Management and Wildlife Society 
Bulletin, but papers in which pheasants were but one of many species studied are often not included 
regardless of the outlet.  Literature published prior to the beginning of the Journal of Wildlife 
Management in 1937 is also not well covered.  No attempt is made to include citations of experiments 
where pheasants were merely a laboratory model used to demonstrate biological processes and thus 
conservation of the species was not the premise of the study.  Selected literature on other species is 
included where relevant to a specific pheasant management issue (e.g., lethal predator management).  
Recent literature is more comprehensively included to improve relevance.  The document will be 
periodically updated as additional citations become available. 
 
This work is for educational purposes only and may not be sold or otherwise reproduced without 
permission from the National Wild Pheasant Conservation Plan and Partnerships.  Abstract content is 
owned by the original publishers unless otherwise noted.   ©2026 Pheasants Forever, Inc. and Midwest 
Association of Fish and Wildlife Agencies.  All rights reserved. 
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Abstracts in Alphabetical Order 
 
 
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 ring-necked pheasant in Oregon.  Land 
Economics 65:376-385. 

 
Abstract:  This paper examined the potential for user fees to maintain a public pheasant stocking 
program in western Oregon.  Results from the closed-form contingent valuation suggest that the 
program is an efficient expenditure of public funds, with sample total equivalent surplus ($49,000) being 
above the public costs of the program ($30,000).  However, an analysis of alternative fees demonstrates 
that a revenue-maximizing fee of $14.00 per hunter per season would not generate sufficient 
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 
self-sufficiency, due to the inability to accurately estimate 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 
severe equity consequences.  Specifically, participation of low income groups is reduced substantially.  
At the revenue-maximizing flat fee levels, over three-fourths of the lowest income group is eliminated 
from participation.  A related, longer-term policy issue 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 11:232-243. 
 
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 County indicate that, within wide limits, there is little danger of 
overshooting the ring-necked 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 on 
the study areas have varied from 99 to 256 gun-hours per hundred acres. A Survey in 1940 showed that 
most private farms are hunted from 40 to 60 gun-hours per hundred acres. On the study areas the 
pheasant crop has depended upon the breeding season production 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 the first week, 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 125 gun-hours (per hundred 
acres) harvests the bulk of the pheasant crop, and hunting beyond that point is largely unrewarded. 
Large bird populations attract heavy hunting pressure and insure the harvesting of more cocks when the 
population is high. Low pheasant numbers mean discouraged 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 Management 14:105-
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 for evidences 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 work on them. 
 
 
Allen, D. L. (ed.).  1956.  Pheasants in North America.  Stackpole Company, Harrisburg, PA, and Wildlife 

Management Institute, Washington, DC. 
 
Contents: 
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Allen, S. H., and A. B. Sargeant.  1993.  Dispersal patterns of red foxes relative to population density.  

Journal of Wildlife Management 57:526-533. 
 
Abstract:  Factors affecting red fox (Vulpes vulpes) dispersal patterns are poorly understood but 
warranted investigation because of the role of dispersal in rebuilding depleted populations and 
transmission of diseases. We examined dispersal patterns of red foxes in North Dakota based on 
recoveries of 363 of 854 foxes tagged as pups and relative to fox density. Foxes were recovered up to 
8.6 years after tagging; 79% were or shot. Straight-line distances between tagging and recovery 
locations ranged from 0 to 302 km.  Mean recovery distances increased with age and were greater for 
males than females, but longest individual recovery distances were by females. Dispersal distances were 
not related to population density for male or females (P = 0.96). The proportion of males recovered that 
dispersed was inversely related to population density (r = -0.94; n = 5; P = 0.02), but not the proportion 
of females (r = -0.49; n = 5; P = 0.40).  Dispersal directions were not uniform for either males (P = 0.003) 
or females (P = 0.006); littermates tended to disperse in similar directions (P = 0.09). A 4-lane interstate 
highway altered dispersal directions (P = 0.001).  Dispersal is a strong innate behavior of red foxes 
(especially males) that results in many individuals of both sexes traveling far from natal areas. Because 
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dispersal distance was unaffected by fox density, populations can be rebuilt and diseases transmitted 
long distances regardless of fox abundance. 
 
 
Amirkhiz, R. G., R. John, and D. L. Swanson. 2023. A Bayesian approach for multiscale modeling of the 

influence of seasonal and annual habitat variation on relative abundance of ring-necked 
pheasant roosters. Ecological Informatics 75:102003. 

 
Abstract:  Finding ecologically relevant relationships between environmental covariates and response 
variables requires determining appropriate scales of effect. While considering multiple spatial scales of 
effect in hierarchical models has been the focus of recent studies, the effect of spatiotemporal scales, 
and temporal resolution of data on habitat suitability and species abundance has received less 
attention. We investigated relationships between ring-necked pheasant rooster abundance and 
environmental covariates with the goal of identifying important variables and their scales of effect in 
South Dakota, U.S.A. Using a suite of remote sensing data, we examined whether seasonal 
environmental conditions influence pheasant relative abundance and how survey conditions might 
affect detectability of roosters. To select optimal scales of effect and the best subset of covariates 
simultaneously, we employed a Reversible-Jump Monte Carlo Markov Chain (RJMCMC) approach in a 
Bayesian framework. We explored sources of uncertainty in data and controlled them through 
consideration of random effects. The use of seasonal covariates in addition to annual covariates 
revealed differential effects on species abundance. The proportion of grasslands on the landscape was 
an important covariate in models in all years, with rooster abundance generally being highest at 
intermediate levels of grassland density at local scales of effect. Pheasant abundance was also positively 
related to the proportion of small grain crop cover on the landscape at >2 km scales. Spring gross 
primary productivity and percentage of herbaceous wetlands on the landscape, both at a large scale (8 
km), were the most important covariates in the wet years of 2018 and 2019 and were positively related 
to pheasant abundance. Grasslands at intermediate levels of density explained variability of pheasant 
abundance. However, other variables important to pheasant relative abundance varied among years 
depending on prevailing weather and climate conditions. Our workflow to model relationships between 
relative abundance and habitat components for pheasants can also be employed to model count data 
for other species to inform management decisions. 
 
 
Amundson, C. L., M. R. Pieron, T. W. Arnold, and L A. Beaudoin.  2013.  The effects of predator 

removal on mallard production and population change in northeastern North Dakota.  Journal 
of Wildlife Management 77:143-152. 

 
Abstract:  In 1994, Delta Waterfowl Foundation began trapping mammalian meso-predators in North 
Dakota during the breeding season in an attempt to increase waterfowl nest success and enhance 
recruitment into the fall flight and subsequent breeding population. Multiple studies on these sites 
demonstrated that removing predators results in near doubling of nest success, which previous 
simulation modeling suggests is the most influential vital rate influencing the population growth rate of 
mid-continent mallards (Anas platyrhynchos). We present an assessment of the impact of predator 
removal on mallard production using population models. We conducted this study on 9 township-sized 
(93.2 km2) sites (4–8 sites annually per vital rate) in northeastern North Dakota from 2006–2008. 
Trappers removed mammalian meso-predators on 5 sites and the other 4 served as unmanaged 
reference sites. To estimate recruitment, we used derived estimates and process variance of pair 
numbers, hen success (nest survival corrected for renesting), initial brood size, pre-fledging survival, and 
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post-fledging survival, along with previously published estimates of breeding propensity and adult 
female survival rates. Trapped sites had greater hen success (H = 0.69, s = 0.03) than reference sites (H = 
0.53, s = 0.06), but similar indicated breeding pairs, initial brood size, and pre-fledging survival. We 
estimated that females on trapped sites added 140 more mallards of both sexes to the fall flight than 
females on reference sites, at an approximate cost of $74.29 per incremental mallard. Additionally, 
trapping predators provided a marginal increase (0.04) in finite population growth. We found that 
predator removal targeted at mammalian nest predators did not produce as many incremental mallards 
as previously thought and may not be a viable strategy for increasing mallard productivity under 
conditions similar to those observed during this study. We conducted a sensitivity analysis and 
determined that prefledging survival was the most influential factor regulating mallard population 
growth. Although hen success increased as a result of trapping, duckling survival became a limiting 
factor. We suggest that waterfowl managers assess multiple vital rates to determine the likelihood that 
management actions focused on a single parameter, such as nest success, will yield desired population 
level effects. 
 
 
Anderson, A., K. Gebhardt, W. T. Cross, and S. A. Shwiff.  2013.  Spillover benefits of wildlife 

management to support pheasant populations.  Wildlife Society Bulletin 37:278-280. 
 
Abstract:  Ring-necked pheasant (Phasianus colchicus) and other upland game populations in Wyoming, 
USA, have been declining due to changes in agricultural practices, urban development, and predation. 
Raccoons (Procyon lotor) 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 may occur. We 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 populations, the 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 benefit is rarely 
considered when raccoon management decisions are made but is significant and should be included in 
any explicit or implicit benefit–cost analysis of the management action.  
 
 
Anderson, W. L.  1964.  Survival and reproduction of pheasants released in southern Illinois.  Journal 

of Wildlife Management 28:254-264. 
 
Abstract:  Nine hundred game-farm pheasants (Phasianus colchicus), from California stock, and 814 wild-
trapped pheasants, from east-central Illinois, were released during the winters of 1959-60 and 1960-61, 
on an area near Neoga, located about 20 miles south of the range occupied by self-maintaining 
populations in Illinois.  This experiment, termed the gene pool concept, represented initial efforts to test 
the ability of crosses among different species, subspecies, and strains of pheasants of the genus 
Phasianus to produce self-maintaining populations south of the contiguous range now occupied by 
pheasants in Illinois.  Wild Illinois pheasants survived in significantly greater numbers than California 
birds.  Survival of the sex and age groups of each strain was similar.  Reproductive success of the wild 
Illinois birds and their progeny, in 1960 and 1961, was similar to that of pheasants in self-maintaining 
populations; California birds, for the most 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 2 years, 1960-61 and 
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1961-62, and was apparently insufficient to allow establishment and continuation of the population.  
Factors preventing the southward extension of self-maintaining pheasant populations in Illinois are 
concerned more with survival than reproduction. 
 
 
Anderson, W. L.  1969.  Condition parameters and organ measurements of pheasants from good, fair, 

and poor range in Illinois.  Journal of Wildlife Management 33:979-987. 
 
Abstract:  Weights of selected muscular tissues, fat deposits, and internal organs were determined for 
75 hen pheasants (Phasianus colchicus), 58 juveniles and 17 adults, captured on areas located near 
Sibley (good range), Humboldt (fair range), and Neoga (poor range), Illinois, during October, 1966, 
January, 1967, and February 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, on the average, 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 intestines, ceca, and colons did not exhibit discernible area-to-area 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, in part, that during fall and winter months 
in Illinois (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 in good 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 Illinois.  Journal of Wildlife Management 33:254-270. 
 
Abstract: The relationships between inorganic ions and the distribution of ring-necked pheasants 
(Phasianus colchicus) in Illinois were investigated by comparing concentrations of 24 elements in soil, 
grit, corn, and tissues 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 those of Sibley birds. Conversely, Pb, 
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 concentrations 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 from Sibley. 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 least twice 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 area-to-area differences. Of the elements studied, suspicion is 
directed toward Ca, Mg, K, Cr, Co, and Mo as possibly influencing the distribution of pheasants in Illinois. 
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Anderson, W. L., and P. L. Stewart.  1973.  Chemical elements and the distribution of pheasants in 
Illinois.  Journal of Wildlife Management 37:142-153. 

 
Abstract: Concentrations of 28 to 62 chemical elements in calcitic grit, unsorted grit, and ring-necked 
pheasants (Phasianus colchicus) from Sibley (good range) and from Neoga (poor range) were 
investigated to determine whether inorganic ions might be limiting the distribution and abundance of 
pheasants in Illinois. The birds used were juvenile hens collected during February 1968 and February 
1970 and adult hens collected during August 1969. The elemental makeups of calcitic grit from the two 
areas were almost identical. In unsorted grit, K and Na were potentially deficient, and Ba, Co, Fe, Mn, 
Ga, La, and Ni were potentially in excess, on the Neoga area. Concentrations of elements in pheasant 
tissues (femurs, sternal muscles, blood, and livers) indicated that the birds at Neoga were possibly 
suffering from deficiencies of Cu and Mo and from excesses of Ba, Sr, Al, Ti, Zr, Na, K, Mg, and Cr. 
Comparing Neoga with Sibley, Ba was the only element that was relatively high (or low) in both unsorted 
grit and pheasants. Ba was also the only element that exhibited a clear-cut difference between Neoga 
and Sibley for all three groups of pheasants examined. If an excess of Ba (or other trace element) is 
adversely affecting pheasants in poor range, the problem is possibly complicated by low levels of 
environmental Ca. Such a relationship between a trace element and Ca would explain why pheasants 
occur primarily – but not exclusively – on recently glaciated (Ca-rich) 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 27:220-224. 
 
Abstract:  Whole-blood saturated serodiscs and fluid serum collected from 446 wild and 435 game-farm 
Iowa pheasants (Phasianus colchicus) were tested for pullorum disease, Newcastle disease, Eastern and 
Western equine encephalomyelitis, PPLO disease (pleuropneumonia-like organisms), infectious 
bronchitis, and quail bronchitis (CELO). Serum samples 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 whole-blood 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 encephalomyelitis, infectious bronchitis, and PPLO 
were negative. 
 
 
Annis, A. C.  2019.  Ring-necked pheasant survival, nest habitat use, and predator occupancy in Kansas 

spring cover crops.  Thesis.  Kansas State University, Manhattan, USA. 
 
Abstract: The ring-necked pheasant (Phasianus colchicus) is 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. I 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 determine their potential as a management practice for 
increasing pheasant habitat. I tested the relative effects of spring cover crops on female pheasant 
survival, nest survival, nest-site selection, and mesocarnivore occupancy. Females pheasants (73) were 
captured via nightlighting during February – April and fitted with 15-g very-high-frequency radio collars 
and monitored them by telemetry. I placed 58 camera traps on field edges and within cover crop 
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treatments from April to September. Vegetation data were collected at nests and random points to 
assess nest-site selection and weekly random vegetation points were sampled within treatments. I used 
known fate and nest survival models in the package RMark interface in R to investigate adult and nest 
survival (R Core Team 2018). Adult breeding season survival was 0.57 (SE < 0.0001, CI = 0.5739 – 
0.5740). Percent spring cover crop positively influenced adult survival (AICc wi = 0.450). Nest survival 
was 0.361 (SE < 0.001, CI = 0.3614 - 0.3614). Daily nest survival followed a pattern of high survival that 
gradually declined over the breeding season. Resource selection functions suggest female ring-necked 
pheasants selected vegetation between 5-7 dm at 50% VOR for nest sites (AICc wi = 0.97). Chi-square 
analyses suggest females selected Conservation Reserve Program (CRP) patches for nest sites more than 
expected during both years (2017 χ2 4 = 26.49, P < 0.001; 2018 χ2 4 = 9.80, P = 0.04). CRP supported 
57% of nests and 56% of successful nests relative to other cover types. All three of the monitored nests 
in cover crops were depredated. Ring-necked pheasant occupancy was greatest on edges of treatments 
(ψ = 0.97, SE = 0.081) and influenced by proportion of the Chick Magnet seed mix (AICc wi = 0.68). 
Mesocarnivore occupancy was greatest 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 vertical cover 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, and brood 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 females nesting in 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 ranges of ring-

necked pheasants in northwestern Kansas.  Prairie Naturalist 34:21-29. 
 
Abstract:  We studied the home ranges of 29 female and 9 male ring-necked pheasants (Phasianus 
colchicus) in northwest Kansas during 1994 to 1995.  Home ranges for hens varied from an average of 
127 ha in high-density (25%) Conservation Reserve Program (CRP) to 155 ha on low-density (8 to 11%) 
CRP sites.  Home ranges for cocks averaged 179 ha on the high-density CRP site and 105 ha on the low-
density CRP site.  The amount of CRP in areas 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 
larger than reported from other regions.  This might reflect the need for hens to travel greater distances 
in northwestern Kansas in order to obtain adequate food and cover for themselves and their broods. 
 
 
Baldissara, M., A. Barg, A. Little, Z. Tang, B. Wardlow, and D. R. Uden.  2025.  Remote sensing and 

landcover in ring-necked pheasant research: a review of data sources and scales.  Ecology and 
Evolution 15:e71576. 

 
Abstract:  Documenting wildlife–habitat relationships at multiple scales is essential for conservation. 
Remote sensing datasets and their derivatives (e.g., landcover data) enable efficient multi-scale 
assessment of ring-necked pheasant (Phasianus colchicus) habitat, albeit with trade-offs among their 
thematic, spatial, temporal, and/or spectral grains and extents. For example, the National Agriculture 
Imagery Program provides fine spatial but coarse spectral grain imagery, both important for identifying 
pheasant habitats. Spatial technologies and datasets relevant to pheasant research are advancing, yet 
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the information on the data sources utilized in research to date is limited. Remote sensing and 
landcover datasets surveys in pheasant research could help fill information gaps in pheasant–habitat 
relationships. In this systematic review, we filtered 1110 peer-reviewed pheasant habitat studies to 65 
from the Central United States. Temporal trends were tested in the broad use of remote sensing and the 
selection of remote sensing platforms and data types. Of the selected studies, 26 used remote sensing 
or landcover data, which were classified by the thematic, spatial, temporal, and spectral grains and 
extents. Remote sensing and landcover data products increased over time, particularly satellite-based 
landcover products with relatively coarse thematic resolutions (e.g., crops and grassland), moderate 
spatial grains (e.g., 30-m), and spatial extents (e.g., smaller than the average US county). Remote sensing 
photography/imagery with multispectral sensors and coarse spectral resolution (e.g., three bands with 
100 nm width) was also prominent but remained constant over time. We found no evidence of research 
with remote sensing or landcover data at multiple temporal grains and extents. Several studies lacked 
scale reporting, potentially limiting our inference. Scale transparency is important due to species 
selecting their habitat at multiple scales, making findings scale-dependent. Effective conservation 
requires scale-appropriate strategies. As remote sensing advances, opportunities for ring-necked 
pheasant habitat multi-scale assessment that fill remaining pheasant–habitat relationships knowledge 
gaps and support management decisions will increase. 
 
 
Balfour, M. J.  2022.  The ring-necked pheasant (Phasianus colchicus) industry within the United 

Kingdom and the threat posed by Mycoplasma gallisepticum: a review.  Veterinary Science 
9:391. 

 
Abstract:  In ring-necked pheasants (Phasianus colchicus), Mycoplasma gallisepticum (MG) infection is 
frequently associated with infectious 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 review provides 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 expression, 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 data gathered from other 
species. 
 
 
Balser, D. S., H. H. Dill, and H. K. Nelson.  1968.  Effect of predator reduction on waterfowl nest 

success.  Journal of Wildlife Management 32:669-682. 
 
Abstract:  A 6-year study to determine the effect of nest-predator removal on waterfowl nesting success 
was conducted at the Agassiz National Wildlife Refuge in northwestern Minnesota from 1959 through 
1964. Predators were removed from the west side of the Refuge while the east side served as a control 
area. At the end of 3 years, these areas were reversed to reduce the effects of environmental influences. 
The effect of predator removal was measured by a simulated nest study to determine predation 
pressure, a check of natural nest success, and weekly breeding pair and brood counts. Results indicated 
that 60 percent more Class I ducklings were produced on the units where predator control was 
conducted. Until more is known, reduction of predators to increase waterfowl nesting success should be 
limited to intensively managed production areas where substantial nest losses are demonstrated. 
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Baratti, M., F. Dessi-Fulgheri, R. Ambrosini, A. Bonisoli-Alquati, M. Caprioli, E. Goti, A. Matteo, R. 

Monnanni, L. Ragionieri, E. Ristori, M. Romano, D. Rubolini, A. Scialpi, and N. Saino.  2012.  
MHC genotype predicts mate choice in the ring-necked pheasant.  Journal of Evolutionary 
Biology 25:1531-1542. 

 
Abstract:  Females of several vertebrate species selectively mate with males on the basis of the major 
histocompatibility complex (MHC) genes. As androgen-mediated maternal effects have long-lasting 
consequences for the adult phenotype, both mating and reproductive success may depend on the 
combined effect of MHC genotype and exposure to androgens during early ontogeny. We studied how 
MHC-based mate choice in ring-necked pheasants (Phasianus colchicus) was influenced by an 
experimental in ovo testosterone (T) increase. There was no conclusive evidence of in ovo T treatment 
differentially affecting mate choice in relation to MHC genotype. However, females avoided mating with 
males with a wholly different MHC genotype compared with males sharing at least one MHC allele. 
Females also tended to avoid mating with MHC-identical males, though not significantly so. These 
findings suggest that female pheasants preferred males with intermediate MHC dissimilarity. Male MHC 
heterozygosity or diversity did not predict the expression of ornaments or male dominance rank. Thus, 
MHC-based mating preferences in the ring-necked pheasant do not seem to be mediated by ornaments’ 
expression and may have evolved mainly to reduce the costs of high heterozygosity at MHC loci for the 
progeny, such as increased risk of autoimmune diseases or disruption of coadapted gene pools. 
 
 
Barg, A. J., M. Baldissara, D. R. Uden, J. P. Carroll, and A. Little.  2025.  Pheasants 365: A review of 

seasonal ring-necked pheasant habitat in central North America.  Ecology and Evolution 
15:e71867. 

 
Abstract:  Ring-necked pheasants, an economically important game species in North America, are facing 
population declines in agriculturally dominated areas due to the intensification of production systems. 
There is a significant body of research on pheasant habitat requirements, much of which aims to address 
declines by guiding management decisions to improve habitat conditions. Pheasants, like many species, 
have differing resource needs throughout the year based on their life history and seasonal changes to 
the landscape; however, many studies have only focused on one or two of the three key ecological 
seasons—breeding, brood-rearing, or overwintering. We conducted a literature review using the Web of 
Science database to synthesize results from studies investigating pheasant habitat in central North 
America in a seasonal context in order to provide a year-round perspective on pheasant habitat 
management. Our results show the importance of grasslands and small grains during the nesting and 
brood-rearing seasons, while wetlands and food plots become important during the winter months. 
Grassland structure is a crucial component of nesting habitat, with pheasants selecting for greater litter 
content and visual obstruction for nesting in 90% of studies that included those variables, while during 
brood-rearing, chicks had higher success in grasslands with a higher percentage of forbs interspersed 
with bare ground. No consistent relationship was found with woodlands during any season, positive or 
negative. Pheasant relationships with row crops showed mixed results during nesting and brood-rearing, 
as they are frequently used but not preferred. During the winter, row crops and other agricultural lands 
such as pasture and hay fields were negatively related to pheasant resource use, abundance, and/or 
survival. This review aims to guide management decisions throughout the entire year for pheasant 
habitat by providing a season-specific synthesis of the literature within the Great Plains and Midwestern 
USA. 
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Barnett, L. R.  2010.  Michigan’s war against birds.  Michigan Historical Review 36:95-124. 
 
Abstract:  The history of Michigan’s bounty laws for birds is reviewed. Paying people to kill unwanted 
birds is a long-standing practice in Michigan. Free-for-all killing, encouraged by bounties, reached a peak 
in the nineteenth and early twentieth centuries.139 A variety of influences combined to end these 
relatively unselective government-funded programs. Some were very practical: suspicions of fraud, 
inconvenience to officials tasked with processing smelly remains, and cost to government, especially 
once the impact of the Great Depression of the 1930s on governmental finances became evident. Other 
reasons were more scientific and ideological: greater understanding of the activities and value of avian 
insectivores, dawning recognition that raptors did not broadly menace game birds and fish, growing 
public interest in and respect for all varieties of wild birds, and, belatedly, an ecological perspective that 
understood the role of predators in maintaining ecosystems. Selective killing continues, but with an 
important difference: government‘s role is more regulatory than promotional and the bulk of the money 
comes from adversely affected individuals or concerns and not from publicly funded bounty payments. 
 
 
Barnett, L. R.  2011.  Michigan’s war with mammals: bounties, hunters, and trappers against 

unwanted species.  Michigan Historical Review 37:77-117. 
 
Abstract:  The history of Michigan’s bounty laws for mammals is reviewed. Including payments in the 
nineteenth and early twentieth centuries, Michigan’s bounty program for mammals claimed well over 
five million tax dollars during its long existence. These sums were disbursed for wolves and coyotes 
largely because they preyed on deer and livestock.  Payments were made for foxes, weasels, bobcats, 
and lynx because they tended to target smaller game species. Bears, woodchucks, wild hogs, and (to a 
lesser extent) rats were added to the list because of their adverse impact on agriculture and on humans. 
Untold numbers of animals died so humans could earn bounties. In addition, many creatures escaped 
the gun, trap, or bait but were so badly injured that they later died in a secluded place and hence were 
never counted or redeemed for cash. Further casualties undoubtedly included representatives of 
unbountied species that were mistakenly or accidentally killed. Michigan’s government has not offered a 
reward for any animal in more than thirty years. Except to control feral hogs, it would be difficult to 
argue for resumption of such programs. Prevailing beliefs have shifted toward letting wildlife regulate 
itself with only limited, nonlethal interference. Policy makers have concluded that nature’s bounty can 
and should remain in balance without man’s bounty. 
 
 
Barrett, M. W., and E. D. Bailey.  1972.  Influence of metabolizable energy on condition and 

reproduction of pheasants.  Journal of Wildlife Management 36:12-23. 
 
Abstract:  From December 4, 1967, to May 29, 1968, ring-necked pheasants (Phasianus 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 2.06 kcal/gram, respectively. 
Pheasants on the diets with low and medium ME ingested the most food in an 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 of egg-laying, and 
(4) increased hatchability of eggs. Analysis of carcasses of 92 birds from our studies, from birds collected 
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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 of fat than males and that the fat, protein, and 
water content of pheasant carcasses decreased concomitantly as the physical condition of the birds 
deteriorated. 
 
 
Bartel, R. A., and M. W. Brunson.  2003.  Effects of Utah’s coyote bounty program on harvester 

behavior.  Wildlife Society Bulletin 31:736-743. 
 
Abstract:  The effectiveness of bounty programs for predator control has been questioned for decades, 
yet they remain popular with some constituencies. Utah reinstated a coyote (Canis latrans) bounty 
program in 2000. Ecological, economic, and sociological factors all influence the success of such 
management tools. Our goal was to assess the effects of the bounty program on coyote take and hunter 
participation. In 2001 we mailed a 5-page survey to 241 program participants and obtained 131 usable 
responses. Results showed few new participants (8%). Motivations cited for utilizing the program were 
to seek a positive outdoor experience and to increase big-game hunting opportunities. Most 
respondents turned in <5 coyotes for a bounty. Nearly half of respondents reported increasing 
expenditures for coyote harvest as a result of the bounty program. Understanding the behavior, 
incentives, and motivations for bounty program participation may help wildlife managers in develop 
more effective predator control programs. 
 
 
Barton, L., B. Bingham, K. Sankaranarayanan, C. Monroe, A. Thomas, and B. M. Kemp.  2020.  The 

earliest farmers of northwest China exploited grain-fed pheasants not chickens.  Scientific 
Reports 10:2556. 

 
Abstract:  Though chickens (Gallus gallus domesticus) are 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 progenitor – the 
red jungle fowl (Gallus gallus) – lives in tropical ecosystems and does not exist in northern China today 
or in the recent past. Increasingly, multiple lines of evidence suggest that many of the archaeological 
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 pheasants (Phasianus colchicus). Curiously, 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 earliest farming communities in East Asia. We suggest that the 
exploitation of these baited birds was an important adaptation for early farmers in China’s arid north, 
and that management practices like these likely played a role in the domestication of animals – including 
the chicken – in similar contexts throughout the region. 
 
 
Bartmann, R. M.  1969.  Pheasant nesting on soil bank land in northern Utah.  Journal of Wildlife 

Management 33:1020-1023. 
 
Abstract:  Pheasant (Phasianus colchicus) nesting use of soil bank land was observed on a 37719-acre 
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 
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Bank. Absence of nests 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 developing plant species and 
provision for residual cover carry-over for early nesting, long-term contracts, and emphasis within 
established pheasant range. 
 
 
Baskett, T. S.  1941.  Production of pheasants in north-central Iowa in 1939.  Journal of Wildlife 

Management 5:168-174. 
 
Abstract:  (1) A plot of 1,520 acres was chosen for intensive pheasant nest research on the Winnebago 
Experimental Area in north-central Iowa. Seventy-two nests were found on the tract after repeated 
systematic searches. (2) A table showing 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 road-ditches and fence rows, but here the percentage of success was low. 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 row, road 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. Twenty-seven of the 72 nests were successful. Predation accounted for the loss of 40 per 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 the probable mean brood size for older broods about six. It was estimated 
that 90 young 'were produced by 50 adult pheasants per section. 
 
 
Basore, N. S., L. B. Best, and J. B. Wooley, Jr.  1987.  Arthropod availability to pheasant broods in no-

tillage fields.  Wildlife Society Bulletin 15:229-233. 
 
Abstract:  Arthropods, a potential food source for ring-necked pheasant broods, were collected with 
pitfall and sticky traps on 17 no-tillage and 6 tilled fields in southwestern Iowa. No-tillage treatments 
included corn planted in corn residue, corn planted in sod residue, and soybeans planted in corn 
residue. Tilled fields planted with corn were used as a control. Most of the arthropods collected were 
insects, primarily Coleoptera (beetles), Diptera (flies), 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 and the use of insecticides. No-tillage 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 

hen pheasants.  Journal of Wildlife Management 33:96-102. 
 
Abstract:  Effects of encapsulated dieldrin fed to penned hen pheasants (Phasianus colchicus) were 
studied through two generations. First-generation 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 eggs, and survival, weight gain, and behavior of chicks. 
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No mortality occurred in first-generation hens but among second-generation hens there was mortality 
in all groups receiving dieldrin. None occurred in controls. Food consumption was lower in the 6 mg 
group of first-generation hens and there was also lower egg production. The same effects were noted 
in groups of second-generation hens. Fertility and hatchability of eggs were significantly lower in groups 
where hens received dieldrin via the egg. No effect could 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 shallow side (P < 0.01). 
Eggs laid by first-generation 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 hens which survived 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., and C. W. Wolfe. 1973. Life history and ecology of the ring-necked pheasant in 

Nebraska. Nebraska Game and Parks Commission Technical Publication, Lincoln. 58pp. 
 
Contents: 

• The study 

• Population studies 

• Nesting studies 

• Brood studies 

• Cover utilization by pheasant broods 

• Harvest 

• Pesticides and pheasants 

• Literature cited 

• Appendix 
 
 
Beasley, J. C., Z. H. Olson, G. Dharmarajan, T. Eagan II, and O. E. Rhodes, Jr.  2011.  Spatio-temporal 

variation in the demographic attributes of a generalist mesopredator.  Landscape Ecology 
26:937-950. 

 
Abstract:  Human land-use practices have dramatically altered the composition and configuration of 
native habitats throughout many ecosystems. Within heterogeneous landscapes generalist predators 
often thrive, causing cascading effects on local biological communities, yet there are few data to suggest 
how attributes of fragmentation influence local population dynamics of these species. We monitored 25 
raccoon (Procyon lotor) populations from 2004 to 2009 in a fragmented agricultural landscape to 
evaluate the influence of local and landscape habitat attributes on spatial and temporal variation in 
demography. Our results indicate that agricultural ecosystems support increased densities of raccoons 
relative to many other rural landscapes, but that spatial and temporal variation in demography exists 
that is driven by non-agricultural habitat attributes rather than the availability of crops. At the landscape 
scale, both density and population stability were positively associated with the size and contiguity of 
forest patches, while at the local scale density was positively correlated with plant diversity and the 
density of tree cavities. In addition, populations occupying forest patches with greater levels of plant 
diversity and stable water resources exhibited less temporal variability than populations with limited 
plant species complexity or water availability. The proportion of populations comprised of females was 
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most strongly influenced by the availability of tree cavities and soft mast. Despite the abundance of 
mesopredators in heterogeneous landscapes, our results indicate that all patches do not contribute 
equally to the regional abundance and persistence of these species. Thus, a clear understanding of how 
landscape attributes contribute to variation in demography is critical to the optimization of 
management strategies. 
 
 
Beasley, J. C., Z. H. Olson, W. S. Beatty, G. Dharmarajan, and O. E. Rhodes, Jr.  2013.  Effects of culling 

on mesopredator population dynamics.  PLoS ONE 8(3):e58982. 
 
Abstract:  Anthropogenic changes in land use and the extirpation of apex predators have facilitated 
explosive growth of mesopredator populations. Consequently, many species have been subjected to 
extensive control throughout portions of their range due to their integral role as generalist predators 
and reservoirs of zoonotic disease. Yet, few studies have monitored the effects of landscape 
composition or configuration on the demographic or behavioral response of mesopredators to 
population manipulation. During 2007 we removed 382 raccoons (Procyon lotor) from 30 forest patches 
throughout a fragmented agricultural ecosystem to test hypotheses regarding the effects of habitat 
isolation on population recovery and role of range expansion and dispersal in patch colonization of 
mesopredators in heterogeneous landscapes. Patches were allowed to recolonize naturally and 
demographic restructuring of patches was monitored from 2008–2010 using mark-recapture. An 
additional 25 control patches were monitored as a baseline measure of demography. After 3 years only 
40% of experimental patches had returned to pre-removal densities. This stagnant recovery was driven 
by low colonization rates of females, resulting in little to no within-patch recruitment. Colonizing 
raccoons were predominantly young males, suggesting that dispersal, rather than range expansion, was 
the primary mechanism driving population recovery. Contrary to our prediction, neither landscape 
connectivity nor measured local habitat attributes influenced colonization rates, likely due to the high 
dispersal capability of raccoons and limited role of range expansion in patch colonization. Although 
culling is commonly used to control local populations of many mesopredators, we demonstrate that 
such practices create severe disruptions in population demography that may be counterproductive to 
disease management in fragmented landscapes due to an influx of dispersing males into depopulated 
areas. However, given the slow repopulation rates observed in our study, localized depopulation may be 
effective at reducing negative ecological impacts of mesopredators in fragmented landscapes at limited 
spatial and temporal scales. 
 
 
Bennett, R. S., Jr., and H. H. Prince.  1981.  Influence of agricultural pesticides on food preference and 

consumption by ring-necked pheasants.  Journal of Wildlife Management 45:74-82. 
 
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 ring-necked pheasants (Phasianus colchicus). Free-choice 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 insecticides was 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 suitable alternatives existed. 
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Berner, A. H.  1988.  Federal pheasants – impact of federal agricultural programs on pheasant habitat, 
1934-1985.  Pages 45-93 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 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 establish conservation 
practices (e.g., cost-share programs, small watershed [P.L. 83-566] 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 habitats (e.g., cost-shared 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 affected.  Pheasants 
have responded positively to multi-year cropland diversion programs (e.g., Soil Bank), but negatively to 
annual cropland set-aside programs that allow poor cover management and require periodic 
disturbance (e.g., 1986 and 1987 Feed Grain and Wheat Programs). 
 
 
Best, L. B., H. Campa, III, 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 Bulletin 25:864–877. 

 
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 years (1991-1995) for 6 
midwestern states (Ind., la., Kans., Mich., Mo., and Nebr.). Field techniques were standardized in all 
states. CRP fields consisted of either perennial introduced grasses and legumes (CP1) or perennial native 
grasses (CP2), and the plant species seeded in CRP fields differed within and among the states. 
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 particularly 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 included red-winged blackbirds (Agelaius phoeniceus), grasshopper 
sparrows (Ammodramus savannarum), and dickcissels (Spiza americana). Although the total number of 
bird species was similar in CRP and rowcrop fields across the region, bird abundance was 1.4-10.5 times 
greater in the former. Nests of 33 bird species were found in CRP 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 
fields was 40°/O overall; predation was the greatest cause of nest failure. Long-term farm set-aside 
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 III, K. E. Kemp, R. J. Robel, M. R. Ryan, J. A. Savidge, H. P. Weeks Jr., and S. R. 

Winterstein. 1998.  Avian abundance in CRP and crop fields during winter in the Midwest.  
American Midland Naturalist 139:311-324. 

 
Abstract:  We compared the abundance and species composition of birds in Conservation Reserve 
Program (CRP) fields with the same aspects in row-crop fields during the winter (January and February) 
over several years (1992-1995) for six midwestern states (Indiana, Iowa, Kansas, Michigan, Missouri and 
Nebraska). Field techniques were standardized in all states. CRP fields consisted of either permanent 
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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 
considerably 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 row-crop fields. The total number of bird species recorded 
in CRP fields in the six states ranged from 6 to 32; the range for row-crop fields was 8 to 18. The most 
abundant species in CRP fields differed among states but included the ring-necked pheasant, American 
tree sparrow, northern bobwhite, dark-eyed junco and American goldfinch. The most abundant species 
in row-crop fields included the horned lark, American tree sparrow, European starling, mourning dove, 
lapland longspur, meadowlarks and Canada goose. Some of the most abundant bird species wintering 
on CRP fields have been undergoing long-term population declines, thus this program has the potential 
to mitigate population losses. 
 
 
Bissonnette, T. H., and A. G. Csech.  1939.  Pheasants activated by night-lighting return to normal 

nesting.  Journal of Wildlife Management 3:26-30. 
 
Abstract:  1. Black-neck, ring-neck, and Mongolian pheasants were subjected to increased night-lighting 
from January 6 to April 3, in small pens without cover, and then released 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 experimentals 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 ring-necks no change in the order of productivity was 
induced. In view of the fact that one cock to 7-9 hens per pen 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 to normal day-length, and larger pens and cover, on April 
3, the two ring-neck hens laid only two eggs loose in the pen and built no nest. Black-necks laid some 
eggs loose in the pen but also built a nest and began incubation of 12 eggs in it. The Mongolians did 
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 black-necks, and 87 per cent fertility and 79 per cent 
hatch for Mongolians. Controls also gave high fertility and hatchability. 7. Under the conditions of this 
experiment, black-necks and Mongolians can be used to secure numerous fertile eggs by night-lighting 
for artificial incubation and can then be planted in the wild with strong likelihood of their producing 
useful numbers of clutches of fertile hatchable eggs and incubating them during the immediately 
following normal breeding season. Ring-necks seem to be less adaptable for such double use. 
 
 
Bissonnette, T. H., and A. G. Csech.  1941.  Light-induced egg production in large pens followed by 

normal nesting in pheasants.  Journal of Wildlife Management 5:383-389. 
 
Abstract: (1) Mongolian, Ring-neck, and Black neck pheasants were night-lighted 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 or after April 5. (3) Of experimentals, 
Mongolians began to lay, February 20; Ring-necks, 19th; and Black-necks, 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, 



74 
 

and 0,525 through 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. Nest-making was attempted by all groups before April 25. Severe 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 reduction of light, made best recovery in laying; but 
made no nests this year. Ring-necks 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 with one cock in pens, 12' X 12', to obtain early light-induced 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.  2018.  Abundance, biomass and energy use of native and alien 

breeding birds in Britain.  Biological Invasions 20:3563-3573. 
 
Abstract: We quantify the contribution of alien species to the total breeding population numbers, 
biomass and energy use of an entire taxonomic 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 2.8--3.7% of British breeding bird individuals were alien, 
but alien species co-opted 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 census, but 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 energy use. The main driver 
of these effects is the ring-necked pheasant (Phasianus colchicus), which comprised 74--81% of alien 
biomass, yet the breeding population of this species is still only a small fraction of the estimated 35 
million birds released in the UK 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. 
 
 
Blackburn, T. M., and K. J. Gaston.  2021.  Contribution of non-native galliforms to annual variation in 

biomass of British birds.  Biological Invasions 23:1549-1562. 
 
Abstract:  Millions of individuals of two species of non-native galliform birds, the Common Pheasant 
(Phasianus colchicus) and Red-legged Partridge (Alectoris rufa) are released into the British countryside 
annually in late summer, supplementing established breeding populations of these two species.  The 
biomass of birds involved in these releases has been compared to the British breeding 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 migration.  How the biomass of Common Pheasants and 
Red-legged Partridges compares to that of other British bird species in late summer, or across the whole 
year, is currently unknown. Here, we produce estimates of how British bird biomass varies across the 
year, to assess the contribution of the two non-native galliforms to this variation. We show that overall 
British bird biomass is probably lowest around the start of the breeding season in April, and peaks in late 
summer and autumn. We estimate that around a quarter of British bird biomass annually is contributed 
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by Common Pheasants and Red-legged Partridges, and that at their peak in August these two species 
represent about half of all wild bird biomass in Britain. 
 
 
Blackwell, B. F., T. W. Seamans, R. J. White, Z. J. Patton, R. M. Bush, and J. D. Cepek.  2004.  Exposure 

time of oral rabies vaccine baits relative to baiting density and raccoon population density.  
Journal of Wildlife Diseases 40:222-229. 

 
Abstract:  Oral rabies vaccination (ORV) baiting programs for control of raccoon (Procyon lotor) rabies in 
the USA have been conducted or are in progress in eight states east of the Mississippi River. However, 
data specific to the relationship between raccoon population density and the minimum density of baits 
necessary to significantly elevate rabies immunity are few. We used the 22-km2 US National Aeronautics 
and Space Administration Plum Brook Station (PBS) in Erie County, Ohio, USA, to evaluate the period of 
exposure for placebo vaccine baits placed at a density of 75 baits/km2 relative to raccoon population 
density. Our objectives were to 1) estimate raccoon population density within the fragmented forest, 
old-field, and industrial landscape at PBS; and 2) quantify the time that placebo, Merial RABORAL V-RGt 
vaccine baits were available to raccoons. From August through November 2002 we surveyed raccoon 
use of PBS along 19.3 km of paved-road transects by using a forward-looking infrared camera mounted 
inside a vehicle. We used Distance 3.5 software to calculate a probability of detection function by which 
we estimated raccoon population density from transect data. Estimated population density on PBS 
decreased from August (33.4 raccoons/km2) through November (13.6 raccoons/km2), yielding a 
monthly mean of 24.5 raccoons/km2. We also quantified exposure time for ORV baits placed by hand on 
five 1-km2 grids on PBS from September through October. An average 82.7% (SD54.6) of baits were 
removed within 1 wk of placement. Given raccoon population density, estimates of bait removal and 
sachet condition, and assuming 22.9% nontarget take, the baiting density of 75/km2 yielded an average 
of 3.3 baits consumed per raccoon and the sachet perforated. 
 
 
Blouch, R. I., and L. L. Eberhardt.  1953.  Some hatching curves from different areas of Michigan’s 

pheasant range.  Journal of Wildlife Management 17:477-482. 
 
Abstract:  In Michigan a Pittman-Robertson research project has been gathering pheasant age data on a 
wholesale basis during the past three hunting seasons.  In Michigan a Pittman-Robertson research 
project has been gathering 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 state-wide, envelope system of collecting specimens from hunters for 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 major population 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 59:776-784. 
 
Abstract: In many localities, winter food plots planted to corn and/or sorghum grains are used to 
enhance overwinter survival of ring-necked pheasants (Phasianus colchicus). We used organ size and 
carcass composition to evaluate this strategy with 110 pen-reared, female ring-necked pheasants fed ad 
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libitum or restricted (65, 85, and 100% of a 173 kcal-bird/day maintenance ratio [MR]) corn, sorghum, or 
corn/sorghum (mixed) diets in South Dakota during winters 1990-92. We also evaluated 97 wild females 
collected from areas with corn, sorghum, corn/sorghum (mixed), and areas without (control) food plots 
in east-central South Dakota. Except for ceca length (P = 0.059), intestinal masses and lengths did not 
differ (P > 0.10) among pen-reared females fed restricted or ad libitum diets. Females fed 100% MR corn 
diets were heavier (P < 0.10) and fatter (P < 0.10) than females fed the 100% MR sorghum or mixed diet. 
Females fed 85% MR sorghum diets were fatter than females fed corn (P = 0.020) or mixed (P = 0.056) 
diets. Pen-reared females fed 65% MR sorghum diets were heavier than females fed corn (P = 0.017) but 
not mixed diets (P = 0.133). Wild females collected from control plots had longer (P < 0.10) and heavier 
(P < 0.10) small intestine and ceca than did females collected from food plots. Females collected from 
sorghum and control plots contained less (P < 0.10) 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, and corn composed most of the diet of pheasants on sorghum and control plots. Comparisons 
of the 3 grain diets (corn/sorghum/mixed), with pen-reared females, did not suggest any 1 diet was 
nutritionally better than another. We postulate wild females feeding within 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. McInroy, and S. D. Roberts.  2019.  Use of surgical tissue 

adhesive and body mass change to assess ring-necked pheasant brood foraging habitat.  
Journal of the Iowa Academy of Science 126:1-5. 

 
Abstract: Foraging rates (arthropod consumption [g/min/chick]) of human-imprinted chicks provide a 
reasonable metric for assessing the quality of brood-rearing 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 time- and labor-intensive. We describe a 
new method to estimate foraging rate using chick mass change (g/min) during a 30-min foraging trial.  
Our technique requires surgical tissue adhesive be applied to the cloaca to prevent bias in mass change 
measurements caused by defecation. We compare our mass change technique to a published internal 
surgical ligature technique using human-imprinted ring-necked 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, F1,58 = 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 brood-rearing habitats. We provide suggestions for a set of standardized protocols for the use of 
imprinted chicks. 
 
 
Bonisoli-Alquati, A., A. Matteo, R. Ambrosini, D. Rubolini, M. Romano, M. Caprioli, F. Dessi-Fulgheri, 

M. Baratti, N. Saino.  2011.  Effects of egg testosterone on female mate choice and male 
sexual behavior in the pheasant.  Hormones and Behavior 59:75-82. 

 
Abstract:  Evidence is accumulating that sex steroids in the eggs, besides affecting progeny phenotype 
and behavior in the short term, also have enduring effects until adulthood, when they may translate into 
differences in reproductive strategies and success. Maternal steroids transfer may therefore affect both 
agonistic behavior and mate choice decisions, either through the promotion of body size and condition 
or through a priming effect on the neuroendocrine system. However, owing to the prevalence of a 
short-term perspective, relevance of maternal transfer of sex steroids to sexual selection processes has 
been seldom studied. Here we investigate the effects of an experimental increase in egg testosterone on 
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male dominance and copulation success in the ring-necked pheasant, Phasianus colchicus, a polygynous 
galliform with multiple male ornamental traits, in captivity. We found that females from testosterone (T) 
injected eggs copulated less than control females. Males from T-injected eggs obtained more 
copulations than control males, specifically with control females. The effect of male ‘ordinary’ and 
secondary sexual traits on either dominance or copulation frequency did not depend on early exposure 
to T, nor did T treatment affect male dominance. Present results demonstrate that variation in the early 
hormonal environment set up by mothers affects sexual behavior of the offspring, which might translate 
into fitness differences. 
 
 
Brady, S. J., and R. Hamilton.  1988.  Wildlife opportunities within federal agricultural programs.  

Pages 95-109 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 Wildlife Society, 
Bloomington, IN, 345 pp. 

 
Abstract:  Impacts on wildlife habitat in agricultural regions occur as secondary effects from land-use 
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 those constituencies 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 policy, and 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 of limited food intake on cyclic annual 

changes in ring-necked pheasant hens.  Journal of Wildlife Management 27:24-36. 
 
Abstract:  Annual changes in body weight, food intake, lipid indices, egg laying, and organ weights are 
reported for ring-necked pheasant (Phasianus colchicus) hens maintained on wire, on ad libitum and 
limited amounts of a high protein diet. Birds were autopsied at 3-month intervals for organ weight data. 
In control birds, body weights rose gradually throughout fall and early winter, rapidly increased 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 limited 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 statistically higher 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 Infection 150:e51. 
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Abstract:  The 2016–17 European outbreak of H5N8 HPAIV (Clade 2.3.4.4b) affected a wider range of 
avian species than the previous H5N8 outbreak (2014–15), including an incursion of H5N8 HPAIV into 
gamebirds in England. Natural infection of captive-reared pheasants (Phasianus colchicus) led 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, torticollis, ataxia). 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 diphtheroid plaques 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 (including several fomite pathways) 
contributed to virus spread between premises. 
 
 
Burger, G. V.  1964.  Survival of ring-necked pheasants released on a Wisconsin shooting preserve.  

Journal of Wildlife Management 28:711-721. 
 
Abstract:  Of 2,386 banded ring-necked pheasants (Phasianus colchicus) released under the gun and shot 
on a private, 1,942-acre 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. Preserve hunters 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 hunters within 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 calculated disappearance 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 annual loss of 54 percent. Of 226 known-cause deaths, release shock was blamed for 
28 percent, shot wounds and predation for 29 and 42 percent, respectively. Feral cats (Felis domestica), 
Cooper's hawks (Accipiter cooperii), and foxes (Vulpes fulva and Urocyon cinereoargenteus) were major 
predators. Concentrations of newly released, pen-reared birds probably aggravated predation. Total 
nonhunting mortality was not fixed, but apparently was responsible, rather than egress, for the 
postrelease disappearance of most pheasants. 
 
 
Burger, G. V.  1966.  Observations on aggressive behavior of male ring-necked pheasants in Wisconsin.  

Journal of Wildlife Management 30:57-64. 
 
Abstract: The locations of crowing cock pheasants (Phasianus colchicus) were mapped during sunrise 
crowing periods on a 1,100-acre study area, establishing population estimates of 51 cocks in 1956 and 
79 in 1957. Some cocks began crowing in late February; most were crowing by mid-April and had ceased 
by the end of June. Sixty-three mapped territories 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 were clearly 
oriented in time and space. Open ground appeared to be a requisite for territories, and there was a 
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preference for well-interspersed cover. The occurrence of nonterritorial males was associated with 
higher population densities. Nonterritorial cocks are distinguished from unmated cocks. 
 
 
Burger, G. V.  1988.  100 years of ringnecks: an historical perspective on pheasants in North America.  

Pages 1-26 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 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 100 years.  Pheasants epitomize the term 
“farm game.”  They thrive best on fertile soils in areas of mixed farming managed at moderate intensity.  
Today, over much of their range, pheasant are greatly reduced in numbers compared with 50, 30, or 
even 10 years ago.  They 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 is thus and agricultural 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, habitat, and 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.  Using pheasant band recoveries to evaluate habitat on 

shooting preserves.  Journal of Wildlife Management 36:146-149. 
 
Abstract: Band recoveries from 4,376 pheasants (Phasianus colchicus), banded and released over three 
hunting seasons on a put-and-take shooting preserve, 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, where perennial 
cover was sparse or deteriorating, or where cover bordering the hunting unit was adequate to attract 
and hold birds. Recoveries were highest where good soil fertility and adequate perennial plantings 
existed and were maintained regularly by management practices. 
 
 
Burroughs, R. D., and L. Dayton.  1941.  Hunting records for the Prairie Farm, Saginaw County, 

Michigan, 1937-1939.  Journal of Wildlife Management 5:159-167. 
 
Abstract:  1. The Michigan Department of Conservation has obtained accurate hunting records on 8,400 
acres of isolated farm and waste land located in Saginaw county during a three-year period-1937-1939. 
2. The hunting pressure has increased each year. In 1937 a total of 8,168 gun hours was spent in the 
field; in 1938, 14,068; 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 1937 was 47; 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 unit-area does not appear to have seriously disturbed the pheasant sex-ratio or affected the 
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productivity of the area. 7. Reduction in the amount of undeveloped 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 using 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 relations as well as game management. 
 
 
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 22:446-449. 
 
Abstract:  In August 1949, one of us investigated a mortality problem occurring in a flock of 12,050 
young pheasants that were being held on a 10.9-acre 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 29, 1949. On August 14 an unusual mortality became evident and continued until August 23 
when the birds were treated with sulfaquinoxaline sodium at the rate of 1 fluid ounce per gallon of 
water and the survivors were moved to a 15-acre field on which no birds 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 all in 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, the necrotic 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, and only a few coccidia, probably Eimeria sp., were found. 
 
 
Buss, I. O., R. K. Meyer, and C. Kabat.  1951.  Wisconsin pheasant reproduction studies based on 

ovulated follicle technique.  Journal of Wildlife Management 15:32-46. 
 
Abstract:  The date of first egg 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 game-farm and wild hens observed began laying by mid-April 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 initiated egg-laying was not directly related 
to the phenomena which 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. Wild hens have a laying pattern similar to 
game-farm 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 years.  Comparison of populations on 
two dissimilar areas in 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 range conditions on the two areas.  
(See also Buss, I. O.  1952.  Corrections: Wisconsin pheasant reproduction studies based on ovulated 
follicle technique.  Journal of Wildlife Management 16:94.) 
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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 33:583-589. 

 
Abstract:  Although a few isolated incidences of lead shot ingestion have been reported in ring-necked 
pheasants (Phasianus colchicus) in Great Britain, no studies have investigated the prevalence of shot 
ingestion in this species. In this study we investigated the extent of lead exposure in ring-necked 
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 437 ring-necked pheasant gizzards 
collected from birds shot on 32 shooting estates during spring 1996 and 1997 and during the hunting 
seasons of 1999-2000 and 2001-2002. We determined wing-bone-lead concentrations in 98 female birds 
collected in 1997. Gizzard examinations showed an overall ingestion incidence rate of 3.0%. We found 
no differences in ingestion rates among years, seasons, and sexes. Female pheasants had bone-lead 
levels ranging from 7-445 ppm (𝑥̅ = 48.8 + 8.8) dry weight. The birds that had lead in their gizzards in 
1997 also had high concentrations 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 need to consider 
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 21:392-397. 
 
Abstract:  Pheasant cock-crowing counts made by groups of people selected with no regard for their 
previous experience at counting showed very poor agreement. Cock-crowing counts made by two 
experienced counters were generally higher and agreed among themselves more frequently than 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 greater at stations with interference present than at stations where it 
was absent. Three groups making single-species 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 species. 
 
 
Carroll, J. P.  1988.  Egg-flotation to estimate incubation stage of ring-necked pheasants.  Wildlife 

Society Bulletin 16:327-329. 
 
Abstract:  The ability to accurately estimate incubation stage and thus determine nest initiation and 
expected hatch dates of eggs is necessary in some types of research.  The technique has not been fully 
evaluated in the field; therefore, I tested the reliability of Westerskov's (1950) egg-flotation technique to 
estimate incubation age of pheasant clutches.  Actual day of incubation and those predicted from 20 
first-time measurements were related (r = 0.83, 19 df, P < 0.001); the model accounted for 69.6% of the 
variability in predicting incubation age.  Recalibration of Westerskov's (1950) categories may be 
necessary to reduce error in field estimates of incubation length. Desired precision of egg-flotation 
estimates also needs to be assessed before using this technique to age pheasant eggs. If precision 
greater than +3 days is necessary, then the technique needs to be refined or some other method of 
aging eggs must be used. 
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Chambers, G. D., K. C. Sadler, and R. P. Breitenbach.  1966.  Effects of dietary calcium levels on egg 
production and bone structure in pheasants.  Journal of Wildlife Management 30:65-73. 

 
Abstract:  Captive pheasant (Phasianus colchicus) hens 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 levels of calcium. 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 adequate calcium 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 in low-calcium habitat. To determine whether calcium 
supplies are adequate it is suggested that breeding females from areas of low populations be examined 
for evidence of osteoporosis. 
 
 
Chesness, R. A., and M. M. Nelson.  1964.  Illegal kill of hen pheasants in Minnesota.  Journal of 

Wildlife Management 28:249-253. 
 
Abstract:  Calculations based on information obtained by interviewing hunters suggest that in recent 
years 3-6 percent of the preseason hen pheasant (Phasianus colchicus) population has been killed in 
Minnesota during cock-only hunting seasons.  Calculations based on X-ray 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; however, the X-ray 
method probably provides the most accurate measure of illegal hen kill. 
 
 
Chesness, R. A., M. M. Nelson, and W. H. Longley.  1968.  The effect of predator removal on pheasant 

reproductive success.  Journal of Wildlife Management 32:683-697. 
 
Abstract:  Effects of nest predation on pheasant (Phasianus colchicus) production were studied on two 
areas in southern Minnesota during 1960-64. Principal nest predators were striped skunks (Mephitis 
mephitis), spotted skunks (Spilogale putorius), raccoons (Procyon lotor), and crows (Corvus 
brachyrhynchos). During the nesting seasons of 1960-62, 434 predators were removed from the 2,560- 
acre Trapped Area; none were removed from the 4,080-acre Untrapped Area.  Searches 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, hatching success 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, especially those located 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, showing roughly 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- 
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son, (2) that predation was highest among poorly concealed nests, and (3) that there were no carry- 
over benefits one year after predator removal. Late summer pheasant censuses were inconclusive, 
probably because of inadequate sampling and because ingress and egress 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 concluded that, 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 population. 
 
 
Chiatante, G., and A. Meriggi.  2022.  Habitat selection and density of common pheasant (Phasianus 

colchicus) in Northern Italy: effects of land use cover and landscape configuration.  European 
Journal of Wildlife Research 68:26. 

 
Abstract:  Knowing the ecology of game species is important to define sustainable hunting pressure and 
to plan management actions aimed to maintain viable populations. Common pheasant (Phasianus 
colchicus) is one of the main gamebird species in Europe and North America, despite its native range 
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 breeding season, 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 information-theoretic approach. 
Densities were estimated through both conventional and multiple-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 refuges 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 pheasant occurrence. We found pheasants 
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 managers to plan habitat improvement actions useful to maintain self-sustaining 
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 success of ring-necked 

pheasants in northern Iowa. Journal of Field Ornithology 70:380–392. 
 
Abstract:  We used radio telemetry from 1990-1994 to compare reproduction of 185 female pheasants 
in a diverse landscape with 25% perennial grassland habitat in Palo Alto County, Iowa, with that of 72 
pheasants on an intensively farmed landscape with 9% grassland in Kossuth County, Iowa. Median dates 
of the beginning of incubation of first nests were almost identical on the areas, but median incubation 
date of renests was earlier 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 success of renests was 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 
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of the study landscape. 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 to small or 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 72:1605-1613. 
 
Abstract:  A large literature exists on population dynamics of ring-necked pheasant (Phasianus colchicus) 
in North America, but there has not been an attempt to formulate a matrix model nor a sensitivity 
analysis of the relationships between vital rates and population finite growth rate (λ) that can be used to 
guide management. We summarized demographic data available from a 5-year field study in Iowa, USA, 
collected in Kossuth County (low composition of perennial habitat) and Palo Alto County (high 
composition of perennial habitat) into a 2-stage (young and adult) matrix projection model. We 
estimated λ1 (the dominant eigenvalue of the deterministic matrix), the stable age distribution (w), 
relative reproductive value vector (v), other demographic parameters, and λiid, a bootstrap estimate of 
growth that includes interannual variation in life history parameters. We analyzed the relative 
importance of vital rates on population growth rate using sensitivity and elasticity of both matrix 
elements and lower-level parameters such as winter survival and nest success. We first characterized 
general life history using averaged data from both areas and all years that yielded λ1 = 1.086, and a 
stable stage distribution of w = (0.79 / 0.21). Minimum success of the initial nesting attempt (H1) that 
would maintain λ > 1 under average conditions was estimated to be 42%. Changes in λ1 were most 
sensitive to survival of chicks during brood rearing (SB), followed in importance by survival during the 
subsequent winter (SW), followed by H1. We followed the general analyses with analyses that helped us 
to focus on the differences in the landscapes of northwest Iowa. λiid was >1 in only 9% of simulations of 
data from Kossuth whereas estimated λiid was >1 in 88% of simulations from Palo Alto. Our analyses of 
the relative importance and interactions between SB , SW, and total recruitment (M, including H1 and 
renesting), if combined with data more specific to a local area, would guide management aimed at 
affecting multiple life history stages whose relative importance will vary across the landscape. 
 
 
Clark, W. R., R. A. Schmitz, and T. R. Bogenschutz. 1999. Site selection and nest success of ring-necked 

pheasants as a function of location in Iowa landscapes. Journal of Wildlife Management 
63:976–989. 

 
Abstract: Wildlife managers in the midwestern United States implicitly recognize that large-scale 
changes in land use have been a major factor in the nesting ecology of the ring-necked pheasant 
(Phasianus colchicus), but 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 1990-94 breeding seasons in Iowa to study nest-site selection and nest success. We 
quantified habitat and landscape metrics within the 485-m radius of a home range around nests by 
using aerial imagery and FRAGSTATS. We screened potential landscape variables by using principal 
component and classification and regression tree (CART) analyses before developing logistic regression 
models to predict nest-site selection and success as a function of landscape conditions. A 5-variable 
logistic regression model incorporating nesting patch size, mean grassland patch size, landscape core 
area, landscape shape index, and distance to edge predicted nest-site locations at a 77% posterior 



85 
 

concordant rate. The CART analyses suggested nest success was best modeled by splitting nest 
observations into nests in patches <15.6 ha and >15.6 ha. For nests in patches <15.6 ha, a logistic 
regression model with site cover type and mean core area index predicted nest success with a 73% 
posterior concordant rate (P < 0.001). For nests 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 (conditional odds ratio = 
1.003, 95% CI = 0.997-1.009). Our models suggest managers should strive to provide undisturbed 
grassland blocks >15 ha for nesting pheasants, but our observation was that success was highest in fields 
4 times that size. Furthermore, cover in several 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 on ring-necked 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.  Long-term and widespread changes in agricultural practices influence ring-
necked pheasant abundance in California.  Ecology and Evolution 7:2546-2559. 

 
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 to 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 1948–2010, ring-necked pheasants (Phasianus colchicus) in 
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 related to 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 practices over the last 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 
early years of study but this effect decreased 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 crops (e.g., nut trees). 
An additional analysis using a restricted data set (1990–2013) indicated recent negative impacts on 
pheasant numbers associated with land use practices were also associated with relatively high levels of 
pesticide application. Our results may 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 approach is not limited to 
pheasants and could be applied to other taxa for which multiple survey data sources exist. 
 
 
Conner, L. M., and G. Morris.  2015.  Impacts of mesopredator control on conservation of 

mesopredators and their prey.  PLoS ONE 10:e0137169. 
 
Abstract:  Declining large carnivore populations, increased habitat fragmentation, declining interests in 
fur trapping, and other anthropogenic factors can all lead to increased mesopredator populations and 
these may negatively impact biodiversity. Lethal mesopredator control potentially mitigates some of 
these effects but can be controversial, largely because impacts on mesopredator populations have not 
been evaluated. Estimating these impacts may reduce controversies while increasing our understanding 
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of when lethal control may be beneficial. Therefore, we analyzed published mesopredator removal data 
to determine if mesopredator removal rates changed over time. Removals of medium,(e.g., raccoons 
(Procyon lotor) or red foxes (Vulpes vulpes), and large, i.e., bobcats (Lynx rufus) or coyotes (Canis 
latrans), mesopredators were consistent from year to year and over the duration of study (i.e., number 
removed during the first and last years of studies were similar). In contrast, removals of small 
mesopredators, e.g., weasels (Mustela spp.) or spotted skunks (Spilogale putorius), declined over the 
duration of study. Study area size, number of species targeted for removal, and duration of removal 
effort were poor predictors of removal rates. Our analyses suggest that: (1) control, as typically 
implemented, is unlikely to cause negative long-term impacts on populations of medium and large 
mesopredators but may negatively impact small mesopredators, (2) if mesopredator control benefits 
prey, recurring removals will generally be needed to maintain benefits, and (3) timing of removals will 
be important to achieve management goals. We suggest that mesopredator control efforts are 
frequently spatially structured harvests from continuously distributed populations. This may explain (1) 
why removal of small mesopredators declined over time; whereas, medium and large mesopredator 
removals remained consistent, and (2) why some prey failed to respond to mesopredator control 
efforts. 
 
 
Craighead, J. J., and M. G. Hornocker.  1962.  A comparison of methods for obtaining mortality records 

of ring-necked pheasants.  Journal of Wildlife Management 26:224-226. 
 
Abstract:  A method 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 from natural causes than did leg-band recoveries.  Eighty-six and 84 percent of all 
first-year non-hunting recoveries from 2 releases of banded pheasants were obtained by using a highly 
visible colored neck marker. Death records from recovery of neck markers were over 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. 
 
 
Crispens, C. G, Jr.  1956.  Prolactin: an evaluation of its use in ring-necked pheasant propagation.  

Journal of Wildlife Management 20:453-455. 
 
Abstract:  An evaluation of the adoption method of ring-necked 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 ring-necked pheasants indicated that a minimum of 6 mg of prolactin per day for 
three days was sufficient to produce broodiness. One hundred and twelve pen-reared pheasant hens 
and 11 wild pheasant hens received injections of prolactin during the final investigations. Eighty-two of 
these birds became broody and were released with 820 pheasant chicks on the Delaware Reservoir 
Area. Twenty-eight chicks were found dead after the releases, leaving a total of 792 chicks still alive 
after one night in the field. Returns from hunter-checking stations operated during the small-game 
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 high rate of dispersal of birds off of the area. 
 
 



87 
 

Cronan, J. M.  1964.  Pheasant depredation on potatoes.  Journal of Wildlife Management 28:165-166. 
 
Abstract:  In August, 1962, farmers in Newport County complained to the Rhode Island Division of Fish 
and Game that pheasants (Phasianus colchicus) were damaging potato crops.  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 pecked. The amount of feeding on each tuber 
varied from a few pecks to consumption of the entire tuber, leaving only the skin. Unfortunately, even 
one peck mark makes a tuber unmarketable. Most of the tubers eaten were from plants partially 
defoliated by disease. 
 
 
Curland, N., F. Gethöffer, A. van Neer, L. Ziegler, U. Heffels-Redmann, M. Lierz, W. Baumgärtner, P. 

Wohlsein, I. Völker, S. Lapp, A. Bello, V. M. Pfankuche, S. Braune, M. Runge, A. Moss, S. 
Rautenschlein, A. Jung, L. Teske, C. Strube, J. Schulz, R. Bodewes, A. D. M. E. Osterhaus, and U. 
Siebert.  2018.  Investigation into diseases in free-ranging ring-necked pheasants (Phasianus 
colchicus) in northwestern Germany during population decline with special reference to 
infectious pathogens.  European Journal of Wildlife Research 64:12. 

 
Abstract: The population of ring-necked pheasants (Phasianus colchicus) is decreasing all over Germany 
since the years 2008/2009. Besides impacts of habitat changes caused by current rates of land 
conversion, climatic influences or predators, a contribution of infectious pathogens needs also to be 
considered. Infectious and non-infectious diseases in free-living populations of ring-necked pheasants 
have been scarcely investigated so far. In the present study, carcasses of 258 deceased free-ranging 
pheasants of different age groups, predominantly adult pheasants, collected over a period of 4 years in 
the states of Lower Saxony, North Rhine–Westphalia and Schleswig-Holstein, were examined 
pathomorphologically, parasitologically, 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 musculature (19.0%), 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 (16.8%), 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 (AIV), paramyxovirus type 1 (PMV-1), avian encephalomyelitis virus (AEV), and chlamydia 
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 reproduction effectivity or a certain age group of pheasants (e.g., chicks) 
which were not presented in the study. 
 
 
Dahlgren, D. K., E. J. Blomberg, C. A. Hagen, and R. D. Elmore.  2021.  Upland game bird harvest 

management.  In K. L. Pope and L. A Powell.  Harvest of fish and wildlife.  CRC Press, Boca 
Raton, Florida, USA. 

 
Abstract:  Twenty-four species of upland game birds have hunting seasons that are primarily managed 
by state wildlife agencies. This chapter provides an overview of types of regulations used to manage 
harvest of upland game birds, and the authors discuss unique life-history traits for the species group 
that affects population dynamics and potential impact of harvest mortality. The authors also examine 
the implications of a declining base of hunters for these species. Currently, management for upland 
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game birds does not fully address elements of uncertainty in the decision-making process. The chapter 
provides an example of adaptive harvest management using Oregon’s process for greater sage-grouse 
(Centrocercus urophasianus), and the authors examine the potential for a paradigm shift toward more 
extensive use of adaptive management to support management decisions for upland game birds. 
 
 
Dahlgren, R. B.  1988.  Distribution and abundance of the ring-necked pheasant in North America.  

Pages 29-43 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 Wildlife Society, 
Bloomington, IN, 345 pp. 

 
Abstract:  Pheasants (Phasianus colchicus) became established in North America in most of the present 
range by 1920. Peak abundance occurred from the late 1930's to the mid-1960's. However, since the 
late 1940's, pheasants have prospered more in the southern than in more northern parts of their range, 
and most notably in southern Iowa, Missouri, and parts of Texas in recent years. After 1971, pheasant 
populations entered a general decline that approximated 33% for the Midwest and 67% for the rest of 
the continent by 1986. Little change can be seen in pheasant distribution since 1941. The estimated 
continental pheasant population averaged about 31-33 million birds over the past decade, and probably 
is no larger (if as large) today as that of the Dakotas in the early 1940'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 36:524-533. 
 
Abstract: Eleven-week-old pheasants (Phasianus colchicus) were given one capsule per day containing 
10, 20, or 210 mg polychlorinated biphenyls (PCB, Aroclor 1254) Other pheasants, 6-9 months old, were 
given capsules containing 50 or 100 mg PCB every 3.5 days for 6 weeks. One group of birds was starved 
for use in histologic comparisons. Brain, liver, and breast-muscle samples were removed from some 
birds for residue analysis. Some birds were necropsied, their organ weights recorded, and slides made of 
selected tissues for histologic examination. Birds were killed by PCB at 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 210-mg capsule, and one bird on 10 mg daily survived for 8 months, at which 
time it was sacrificed. The heaviest birds lived the longest and lost the greatest percentage of their 
weights before death. Although birds given 210 mg daily stopped eating, birds that were starved took 
longer to die and lost a greater percentage of their weights before death. Birds that died from 210 mg 
daily had PCB brain residue levels averaging 520 ppm + 110 ppm standard deviation, liver levels of 2,500 
+ 2,000 ppm, and muscle levels of 140 + 53 ppm. Treated birds on 210 mg that 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 of sacrificed birds were: brain, 370 + 65 ppm; liver, 
1,900 + 1,300 ppm; and muscle, 83 + 17 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., Y. A. Greichus, and R. L. Linder.  1971.  Storage and excretion of polychlorinated 

biphenyls in the pheasant.  Journal of Wildlife Management 35:823-828. 
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Abstract: The average recovery of polychlorinated biphenyls (PCB) from tissue of pheasants (Phasianus 
colchicus) injected with 2, 20, and 200 ppm (based on live weight) Aroclor 1254 was 95 percent, with a 
standard deviation of +9 percent as determined by analysis with gas chromatography. Of a single 50-mg 
capsule given to each of four adult hens in a state of low egg production, 94 percent was absorbed. Of 
the PCB absorbed, 4.0 mg was excreted in the feces and 4.2 mg was excreted in the eggs over the next 
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 the 28-day period. Egg 
production can be an important means of excretion of PCB. In hens given a single capsule the largest 
amount, 1.5 mg PCB per egg, was excreted in eggs laid the second 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 by whole-body 
analysis after 28 days. 
 
 
Dahlgren, R. B., and R. L. Linder.  1970.  Eggshell thickness in pheasants given dieldrin.  Journal of 

Wildlife Management 34:226-228. 
 
Abstract:  For 16 weeks, penned breeding hen pheasants (Phasianus colchicus) were 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 differences (P > 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 35:315-319. 
 
Abstract: Cock pheasants (Phasianus colchicus) were given single capsules weekly containing either 0 or 
25 mg polychlorinated biphenyls (PCB) for 17 weeks in the spring of 1970. Hen pheasants mated 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 significantly (P < 0.05), and the number of 
eggs that were pipped but not hatched was increased significantly (P < 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. Behavior, on a visual cliff, 
of chicks hatched from hens given 50 mg weekly was significantly different (P < 0.01), 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 of age was significantly greater (P < 0.01) in the offspring of hens 
receiving 50 mg PCB weekly, and surviving chicks of this group were significantly lighter (P < 0.05) in 
weight than other groups at 6 weeks of age. 
 
 
Dahlgren, R. B., and R. L. Linder.  1974.  Effects of dieldrin in penned pheasants through the third 

generation.  Journal of Wildlife Management 38:320-330. 
 
Abstract:  In 1968 and 1969, single capsules containing lactose or lactose and dieldrin were given weekly 
to pheasants (Phasianus colchicus); 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 dieldrin administered, 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 
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treatment, and were erratic among groups and years. Survival of chicks to 4, 5, or 6 weeks of age was 
affected (P < 0.01) by dieldrin administered to hen parents; offspring of second- and third-generation 
hens did not differ in survival in relation to treatment (P > 0.05). Offspring of parents given dieldrin 
chose the deep side of a visual cliff more often than control chicks (P < 0.05), as did their progeny in the 
second and third generations. Offspring of parents given dieldrin were more easily caught by hand (P < 
0.01); this effect was also found in the second and third generation. Behavior, both on the visual cliff 
and in response to hand catching, was generally most affected where both parents or ancestors had 
been given dieldrin, and less, but still affected, where either parent or ancestor had been given dieldrin. 
A genetic mechanism may have been involved in effecting aberrant behavior patterns. 
 
 
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 34:957-959. 
 
Abstract: The offspring of pheasants (Phasianus colchicus) which 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 young pheasants 
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 on pheasants previously given 

polychlorinated biphenyls.  Journal of Wildlife Management 36:974-978. 
 
Abstract: Adult hen pheasants (Phasianus colchicus) that received 16 capsules each containing 50 mg of 
polychlorinated biphenyls (PCB), Aroclor 1254, once a week and those given seven capsules each 
containing 50 mg of PCB at 3.5-day intervals, were alternately starved for 2 or 3 days and then fed for 2 
days. Controls treated similarly lived longer than birds treated with PCB. Brain residues of PCB in treated 
birds were considerably higher (highest > 240 ppm) in birds stressed by starvation when compared with 
PCB-treated birds that were not starved (highest 24 ppm). Stresses that cause loss of weight can be 
dangerous to birds having a body burden of PCB. 
 
Dale, F. H.  1942.  Influence of rainfall and soil on Hungarian partridges and pheasants in southeastern 

Michigan.  Journal of Wildlife Management 6:17-18. 
 
Abstract:  Changes in populations of game birds on lake-bed 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 elsewhere.  Under dry conditions, pheasants showed 
little increase on the level lake-bed soils, while Hungarian partridges evidently found conditions suitable 
and increased during the seven-year 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 
moderately 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 wet conditions 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 is likely 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 
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habitat requirements of the two species, it seems likely that the increase in pheasants and the decrease 
in Hungarians on lake-bed soils of southeastern Michigan in the latter part of the decade 1930-39 was 
influenced largely by the heavier summer precipitation of that period. 
 
 
Dale, F. H.  1951.  The refuge in pheasant management.  Journal of Wildlife Management 15:337-346. 
 
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 been reported, 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 effective 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 population is measured 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 more effective 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 reasonable goals of 
management. 
 
 
Dale, F. H.  1952.  Sex ratios in pheasant research and management.  Journal of Wildlife Management 

16:156-163. 
 
Abstract:  Sex ratios are of primary importance in interpretation of extensive studies of pheasant 
populations.  They are necessary for converting crowing-cock 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 estimate sex 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 the boundaries 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 studies and the lack 
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 ring-necked pheasant.  Journal of Wildlife 

Management 19:325-331. 
 
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 
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of pheasants in the non-calcareous Piedmont area. Pheasants at the 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 powdered 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 
to ovulate more than a very few eggs. The precise role of calcium in permitting 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 in non-calcareous 
areas may well explain the failure of the pheasant in many parts of North America. 
 
 
Dalke, P. D.  1937.  Food habits of adult pheasants in Michigan based on crop analysis method.  

Ecology 18:199-213. 
 
Abstract:  1. Pheasants feed little during the middle of the day, summer or winter.  2. The 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 food.  3. 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 winter.  4. The 
pheasant is an omnivorous feeder; the greatest variety of seeds and fruits eaten occurred in October 
when 106 species were recorded.  5. 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 cent of all the 
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 consistently, but their percentage is small (7.48), since the 
habitat of these species are restricted to a relatively small proportion of the pheasant range.  7. Adult 
pheasants are not large consumers of insects and other invertebrates in comparison with plant food 
eaten. The common belief that grasshoppers are 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 2:53-54. 
 
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 commonly to consist 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 regularly by birds from 
one day to three weeks of age, after which the consumption of grit becomes sporadic. Pheasants 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 mature pheasants. 
 
 
Dalke, P. D.  1943.  Effect of winter weather on the feeding habits of pheasants in southern Michigan.  

Journal of Wildlife Management 7:343-344. 
 



93 
 

Abstract:  Winter weather, especially storms, is considered dangerous to ring-necked 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 Michigan during 1929-1933. The normal daily range of the 
birds is restricted, but some feeding occurs; of 193 pheasants observed 110 (57%) made at tempts to 
feed, while 83 were entirely inactive. More fed on grass than on any other item during periods of heavy 
snow. 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 grass.  An indirect effect of sleet storms and wet 
snow upon feeding is the "balling up" of slush and ice on 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 with notes on damage to 

corn by pheasants and other wildlife.  Journal of Wildlife Management 12:392-398. 
 
Abstract:  Experiments with selected repellent materials and commercial repellents applied to seed corn 
gave unsatisfactory results in experiments with caged birds 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 
conditions, 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 refuge areas. 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 by 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 throughout a field. 
 
 
Decker, D. J., C. A. Jacobson, and T. L. Brown.  2006.  Situation-specific “impact dependency” as a 

determinant of management acceptability: insights from wolf and grizzly bear management in 
Alaska.  Wildlife Society Bulletin 34:426–432. 

 
Abstract:  With increasing negative wildlife-related impacts on humans, public expectations of agency 
roles are transitioning and wildlife managers are becoming more concerned about public acceptance of 
management interventions, particularly lethal measures. One goal of human dimensions research in 
wildlife is to provide managers with a better understanding of the relationship among stakeholders' 
values, beliefs, and acceptance of management actions. We used data obtained from a survey of Alaska 
residents on managing wolf (Canis lupus) and grizzly bear (Ursus arctos) predation on moose (Alces 
alces) and caribou (Rangifer tarandus) to explore 2 general questions: 1) is opposition to lethal control 
of wildlife context-free (an individual is opposed to lethal control regardless of circumstance) or context 
specific (an individual's support or opposition to lethal control depends on circumstances)? And 2) does 
perceived impacts of wildlife on humans make a difference in an individual's expression of support or 
opposition to lethal actions? We found that support for lethal methods for management of wolves and 
grizzly bears to minimize predation on moose and caribou was influenced by the impact that predation 
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was perceived to have on humans' access to moose and caribou, whether access was a concern 
primarily for food or recreational hunting. Specifically, respondents were more likely to support the use 
of lethal methods to control predation in situations where the effect of predation on moose and caribou 
had the greatest subsequent impact on humans' access to these big game resources. Conversely, lethal 
control of predators was less likely to be supported in situations where the impact of predators on 
moose and caribou was perceived to be less severe with respect to human needs. We use the phrase 
"impact dependency" to highlight the importance of context-specific influences on public evaluations of 
management actions. Although inherent characteristics of potential management interventions (e.g., 
relative humaneness, cost, efficiency, etc.) are important considerations in decision making, our findings 
suggest that researchers and managers also should consider how public support or opposition for a 
particular management action is influenced by public perceptions of the nature of impacts being 
experienced by people. 
 
 
Delibes-Mateos, M., S. Diaz-Fernandez, P. Ferreras, J. Vinuela, and B. Arroyo.  2013.  The role of 

economic and social factors driving predator control in small-game estates in central Spain.  
Ecology and Society 18:28. 

 
Abstract:  One of the most important human-wildlife conflicts in the world is that where predators are 
involved. Predators may compete with us for the same resources, such as game species. As a 
consequence, predators have been frequently controlled by game managers, which has negatively 
affected many predator populations worldwide. The understanding of human-wildlife conflicts requires 
a multidisciplinary framework that is rarely considered. We aim to evaluate the attitudes and behavior 
of game managers with regard to predator management in central Spain, as well as to explore factors 
that lead to these attitudes and behavior. Data were gathered through face-to-face interviews with 
game managers from 59 small-game hunting estates within central Spain. Predator control was 
employed in 90% of the estates, but control intensity was very variable among estates. Economic 
interests and perceptions about predators apparently influenced variation in control intensity. The main 
methods employed were cage-traps and shooting, but some illegal practices (e.g., leg-hold traps or 
snares without stopping devices) were also admittedly used for carnivores. Most managers considered 
that efficacy of legal methods for control of foxes (Vulpes vulpes) was very limited. Overall, nonselective 
methods, such as some types of snares, were more frequently employed in commercial than in 
noncommercial estates. Most managers believed that predators had an important effect on prey, and 
therefore that not doing it would lead to smaller hunting bags. Only managers from commercial hunting 
estates used stronger discourses such as that hunting would be impossible without carrying out 
predator control, which suggests that their tolerance for predators was lower than that of managers 
whose main motivation was not economic. Most managers considered that predator control was 
effective to reduce the number of predators, but only in the short term. Therefore, they highlighted the 
need of maintaining predator control every year. Our results highlight the important role that both 
social and economic factors (even stronger than ecological factors) play driving predator control, and 
therefore the need of incorporating these factors when making decisions to mitigate the human-
predator conflict. 
 
 
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 45:1689-1694. 
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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 decades, biodiversity on European 
farmland has fallen dramatically due to agricultural intensification. Agri-environment schemes 
(AES) have been implemented across the EU, in part at least, to combat these declines. Significant 
numbers of turbines are, and will be, built 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 turbine location 
(controlling for other effects such as boundary location and crop type) did not affect the distribution of 
four functional groups of wintering farmland birds (seed-eaters, corvids, gamebirds and Eurasian 
skylarks) at differing distances from wind turbines ranging from 0–150 m to 600–750 m. The only species 
for which distribution was related to the presence of wind turbines was the largest and least 
manoeuvrable (common pheasant Phasianus colchicus L.).  4. In a further analysis of data collected at 0–
75 m and 75–150 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 numbers of wind 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 and policy-makers. 
However, our work is only a first step, as there may be potential influences of wind turbines on bird 
distribution during the breeding season. 
 
 
Diefenbach, D. R., C. F. Riegner, and T. S. Hardisky.  2000.  Harvest and reporting rates of game-farm 

ring-necked pheasants.  Wildlife Society Bulletin 28:1050-1059. 
 
Abstract:  Many state natural resource agencies release ring-necked pheasants (Phasianus colchicus) for 
hunting, but the effectiveness of these programs has never been evaluated on a statewide basis. We 
conducted a reward-band 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 bands worth $0-$400. Rewards >$75 produced 100% 
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 land. 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 either-sex zone was 15.5%. In the late season, pheasants released on public land 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 1998-99, 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% (82,017 birds) of pheasants 
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 either-sex zone in Pennsylvania 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 ascertain their 
opinions and desires regarding releases of game-farm pheasants. 
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Dienes, Z. R.  2022.  Multi-state analysis of August roadside surveys for monitoring ring-necked 
pheasant and northern bobwhite populations.  Thesis, Iowa 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 roadside surveys were developed in 1936 in Iowa for 
monitoring populations of upland game species such as ring-necked pheasants (Phasianus colchicus) and 
northern bobwhite (Colinus virginianus). Wildlife agencies implementing August roadside surveys 
typically survey 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 inter-annual population 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 ring-necked pheasant 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 brood population 
change in state monitoring regimes. For objectives 1 and 2, I collaborated with state wildlife agencies 
across the U.S. to conduct repeated August roadside surveys on 203 routes across 13 states during 2019 
– 2021 to count pheasant and northern bobwhite broods. We used a single-species N-mixture model in 
a Bayesian framework to examine factors influencing detection probability. Average detection 
probability of pheasant broods was 0.29 (95% CrI: 0.25, 0.33) and 0.18 (95% CrI: 0.13, 0.23) for northern 
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 factors in our study. For objective 3, we used 
repeated August roadside survey data collected in Kansas during 2012–2019. We used 3 modeling 
approaches to estimate abundance: an open population N-mixture model in a Bayesian framework and 
generalized linear models using 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 N-mixture model was 0.27 (95% CrI: 0.21 – 0.34) and negatively 
associated with dewpoint depression (log odds ratio: -0.19, 95% CrI: -0.31, -0.07). Annual mean broods 
per 50 km estimated from the N-mixture model were consistently higher than the estimates from either 
of the generalized linear models. However, there was no significant difference in annual population 
change between the 3 models. My research shows that N-mixture models can be used with survey 
replication to account for detection probability to improve estimates of abundance for pheasant and 
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 replication 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 by long-term 
changes in weather and 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 
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relationship between gut microbiota and host genetic variation has not yet been elucidated. In this 
study, we chose five pheasant lineages—Ring-necked pheasant (RN), Manchurian pheasant (MX), 
Phasianus versicolor (PV), Shenhong pheasant (SP), and Melanistic mutant pheasant (MM)—to 
investigate the gut microbial composition of pheasants and its relationship with host genetic variation. 
Microbial classifications revealed 29 phyla and 241 genera presented in pheasants, with the dominant 
phylum of Firmicutes and the genus of Lactobacillus. Statistical 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 was Streptococcus, which was significantly lower in PV (p = 0.024). 
Conversely, Lactobacillus was the major genera in PV and MX. Moreover, the 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 the microbial 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. 
 
 
Dinkins, J. B., M. R. Conover, C. P. Kirol, J. L. Beck, and S. N. Frey.  2016.  Effects of common raven and 

coyote removal and temporal variation in climate on greater sage-grouse nesting success.  
Biological Conservation 202:50-58. 

 
Abstract:  Predator removal has been simultaneously proposed and criticized as a mitigation measure 
for low reproductive rates of prey species, including greater sage-grouse (Centrocercus urophasianus; 
hereafter “sage-grouse”). Depredation of sage-grouse nests can limit their productivity. In Wyoming, 
lethal removal of common ravens (Corvus corax: hereafter “ravens”) and coyotes (Canis latrans) has 
been conducted by USDA/APHIS/Wildlife Services (WS) for the protection of livestock. During 2008–
2011, we evaluated sage-grouse nest success in study sites (1) where WS initiated a raven removal 
program, (2) WS removed coyotes, and (3) WS did not manipulate ravens and/or coyotes. Precipitation 
and temperature were analyzed individually and as interactive effects with coyote removal numbers as 
sources of annual variation in nest success. Over the course of our study, raven densities decreased at 
study sites with WS raven removal, while sage-grouse nest success in those study sites was higher during 
years with reduced raven density. Temperature effects on nest success were dependent on timing with 
successful nests having cooler temperatures prior to the nesting season (conditions promoting water 
retention and grass growth) and warmer temperatures the week before nest fate (conducive to 
degradation of sage-grouse odorants used by mammalian predators). Lower nest success was associated 
with more lethally removed coyotes interacting with greater precipitation suggesting mesopredator 
release. Raven removal may have a place in sage-grouse management as an interim mitigation measure 
when sage-grouse populations are subjected to high densities of ravens. However, long-term solutions 
are necessary, such as reducing supplemental food sources and perch structures used by ravens. 
 
 
Docken, N. R.  2011.  Effects of block predator management on duck and pheasant nest success in 

eastern South Dakota.  Thesis.  South Dakota State University, Brookings, USA. 
 
Abstract:  Nest success is the biggest limiting factor governing waterfowl production in the Prairie 
Pothole Region which supports greater than 50% of North America’s breeding duck population. 
Depredation by predators accounts for 80% or more of nest losses each year (Klett 1988). Township size 
block predator management (BPM) has been effective at increasing duck nest success in North Dakota 
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and Canada, but no BPM work has been done in South Dakota. There has also been no research on the 
effects of BPM on pheasants. The objectives of this study were to evaluate the effectiveness of 
increasing duck and pheasant nest success with the aid of trapping as a management tool. Trappers 
hired by the Delta Waterfowl Foundation removed mammalian predators in northeast South Dakota on 
2 36-square mile blocks from March 15-July15 in 2007 and 2009, and 3 blocks in 2008. Trappers 
removed 2,578 mammalian predators during this study, with raccoons (Procyon lotor) and striped skunk 
(Mephitis mephitis) making up 58% of their catch. Trapped blocks along with a representative control 
block were searched for nests and monitored weekly to determine nest fate. I found 2,706 duck nests 
and 717 pheasant nests during this study. Mayfield nest success (as modified by Johnson1979) results 
for ducks ranged from 17.1% to 57.8% in trapped areas and 10.2% to 61.9% in control areas. Mean 
Mayfield nest success for ducks was not significantly different between treatments (F1,8 = 0.93, P = 0.36), 
year (F2,8 = 2.01, P = 0.20), or year-treatment (F2,8 = 0.35, P = 0.72) interactions. Mayfield nest success for 
pheasants ranged from 5.0% to 47.9.0% in trapped areas and 4.1% to 51.7% in control areas. Mean 
Mayfield nest success for pheasants was not significantly different between treatment (F1,8 = 0.17, P = 
0.69), year (F2,8 = 1.47, P = 0.29), or year-treatment (F2,8 = 0.41, P = 0.68) interactions. Positive trends 
related to trapping in South Dakota were site and year specific for both ducks and pheasants. Future 
predator management in South Dakota should focus on areas of marginal nesting cover and should 
evaluate existing predator communities to maximize results. 
 
 
Douglas, M. R., W. J. B. Anthonysamy, S. M. Mussmann, M. A. Davis, W. Louis, and M. E. Douglas.  

2020.  Multi-targeted management of upland game birds at the agroecosystem interface in 
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. Single-species recovery thus becomes a focus (often 
with socio-political implications), whereas a more economical approach would be the transition to multi-
targeted management (= MTM). This challenge is best represented in Midwestern North America where 
biodiversity has been impacted by 300+ years of 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 Illinois upland gamebirds: common pheasant (Phasianus 
colchicus; pheasant), northern bobwhite quail (Colinus virginianus; quail), and threatened-endangered 
(T&E) greater prairie chicken (Tympanuchus cupido pinnatus; prairie chicken). We first genotyped our 
study pheasant at 19 microsatellite DNA loci and identified three captive breeding stocks (N = 143; IL 
Department of Natural Resources) as being significantly bottlenecked, with relatedness >1st-cousin (μR 
= 0.158). ‘Wild’ (non-stocked) pheasant [N = 543; 14 Pheasant-Habitat-Areas (PHAs)] were also 
bottlenecked, significantly interrelated (μR = 0.150) and differentiated (μFST = 0.047), yet distinct from 
propagation stock. PHAs that encompassed significantly with larger areas also reflected greater effective 
population sizes (μNE = 43; P<0.007). We juxtaposed these data against previously published results for 
prairie chicken and quail, and found population genetic structure driven by drift, habitat/climate 
impacts, and gender-biased selection via hunter-harvest. Each species (hunter-harvested 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 land-sharing/sparing portfolio that differs markedly from the 
Conservation Reserve Program (CRP), where sequestered land decreases as agricultural prices escalate. 
Cost-savings for an MTM would accrue by synchronizing single-species management with a dwindling 
hunter-harvest program, and by eliminating propagation/stocking programs. This would sustain not only 
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native grasslands and their resident species, but also accelerate conservation at the wildlife-
agroecosystem interface. 
 
 
Doxon, E. D., and J. P. Carroll.  2010.  Feeding ecology of ring-necked pheasant and northern bobwhite 

chicks in Conservation Reserve Program fields.  Journal of Wildlife Management 74:249-256. 
 
Abstract:  Gamebird chick survival is dependent on invertebrate availability, and the ability to access 
insect prey is an important characteristic defining brood habitat quality. Different mixes of warm-season 
grasses and forbs were established to improve the habitat quality of fields enrolled in the Conservation 
Reserve Program (CRP) for gamebirds in the Southern Plains. We analyzed the feeding ecology of 
human-imprinted, 4- to 10-day-old ring-necked pheasant (Phasianus colchicus) and northern bobwhite 
(Colinus virginianus) chicks in wheat fields and 4 types of conservation practices (CP) fields enrolled in 
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. Vegetation characteristics 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 breadth for both species. Although herbicide-treated wheat fields had low feeding rates, we 
determined non-herbicide-treated fields (i.e., weedy wheat) provided easy mobility and feeding rates 
similar to CRP fields. We suggest that management of vegetation to benefit gamebirds does not affect 
species equally. Feeding rates of bobwhite chicks were sensitive to vegetation-influenced mobility. 
Management of CRP fields for both pheasant and bobwhite chicks can be reconciled by practices that 
permit more open space at ground level, such as light disking or burning, to permit easier movement for 
chicks.  
 
 
Draycott, R. A. H., A. N. Hoodless, M. I. A. Woodburn, R. B. Sage.  2008.  Nest predation of Common 

Pheasants Phasianus colchicus.  Ibis 150:37-44. 
 
Abstract:  The Common Pheasant Phasianus colchicus is currently the most abundant, widespread and 
economically important gamebird in Europe. The Game and Wildlife Conservation Trust has undertaken 
several recent studies of Pheasant breeding ecology to improve the management of this species. 
Although predation is often the most important cause of nest failure in declining ground-nesting birds in 
agricultural landscapes, the causes of predation and the identity of predators are often unknown. In this 
paper, we analyse data from approximately 450 nests of radiotagged hen Pheasants collected from six 
sites between 1990 and 2003 and present results on the fate and survival rates of Pheasant nests in 
relation to habitat, predation control and other covariates. Survival rates during the laying stage and 
incubation stage were 28 and 37%, respectively, and overall nest survival was 10%. Nest predation rates 
were significantly lower on two sites where intensive predation control was undertaken than on four 
sites with only low levels of predation control. Red Foxes Vulpes vulpes and corvids were the most 
important nest predators, accounting for at least half of all predation events. We assess these results in 
the context of other ground-nesting farmland birds. 
 
 
Duebbert, H. F., and H. A. Kantrud.  1974.  Upland duck nesting related to land use and predator 

reduction.  Journal of Wildlife Management 38:257-265. 
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Abstract:  Duck nesting was studied during 1971 in north-central South Dakota under four conditions: in 
idle, five or six year old fields of domestic grass-legume mixtures in an area where predators including 
the red fox (Vulpes fulva), raccoon (Procyon lotor), striped skunk (Mephitis mephitis), and badger 
(Taxidea taxus) were (1) reduced and (2) not reduced. Nesting was also studied in tracts of active 
agricultural land (primarily croplands and pastures) where predators were (3) reduced, and (4) not 
reduced. Under condition (1), 260 nests were found on 0.87 km2 (299 nests/km2), eggs hatched in 92 
percent of the nests and production was 22.0 ducklings/hectare. Under condition (2), 187 nests were 
found on 2.22 km2 (84 nests/km2), nest success was 68 percent and 4.7 ducklings/hectare were 
produced. On active agricultural land subject to predator reduction (condition 3), 64 nests were found 
on 5.14 km2 (12 nests/km2). Eggs in 85 percent of the nests hatched and production was 0.7 
duckling/hectare. On active agricultural land not subject to predator reduction (condition 4), 58 nests 
were found on 4.01 km2 (14 nests/km2), nest success was 51 percent and 0.5 duckling/hectare was 
produced. Idle, 16 to 65- hectare (40 to 160-acre) stands of cool-season, introduced grasses in 
combination with legumes produced maximum numbers of upland nesting ducks. 
 
 
Duebbert, H. F., and J. T. Lokemoen.  1980.  High duck nesting success in a predator-reduced 

environment.  Journal of Wildlife Management 44:428-437. 
 
Abstract:  Duck nesting and production were studied during 1969-74 on a 51-ha field of undisturbed 
grass-legume cover and a surrounding 8.13-km2 area in north-central South Dakota. The principal 
mammalian predators of ducks were reduced within a 259-km2 zone from May 1969 through August 
1971. Dabbling duck nest densities, hatching success, and breeding populations attained high levels. 
Seven duck species produced 1,062 nests on the 51-ha field during 6 years; 864 (81%) hatched, 146 
(14%) destroyed, and 52 (5%) had other fates. During 1970-72, when predator reduction was most 
effective, hatching success for 756 nests was 94%. The number of mallard (Anas platyrhynchos) nests 
increased from 37 (0.7/ha) in 1969 to 181 (3.5/ha) in 1972. Mallard pairs increased from 2.8/km2 to 
16.8/km2 on the 8.13-km2 area during the same period. A minimum of 7,250 ducklings hatched on the 
51-ha field the 6 years, including 2,342 ducklings in 1972. Exceptionally high duck nesting densities and 
rates occurred when predators were controlled. 
 
 
Dumke, R. T., and C. M. Pils.  1973.  Mortality of radio-tagged pheasants on the Waterloo Wildlife 

Area.  Wisconsin Department of Natural Resources Technical Bulletin 72, Madison.  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 conclusions 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 Waterloo. This 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 offsetting the 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. However, these 
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 
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balance and the factors that make pheasants susceptible to predators; 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 43:705-716. 
 
Abstract:  Renesting and the dynamics of nest site selection by 74 ring-necked pheasants (Phasianus 
colchicus) were studied by radio telemetry during 4 breeding seasons, 1968-71. Hens surviving the 
reproductive season established 1.8 nests (range 1-4); overall nest success was 31%. Sixty-nine 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 produced 40% of 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) favored retired cropland, wetlands, strip cover, or hayfields for nesting cover. Seventy-nine 
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 sites for renesting. Average distance between 
successive nests was 396 m (range 63-2,264). 
 
 
Dupuie, J. N.  2018.  Ring-necked pheasant responses to wind energy in Iowa.  Thesis.  Iowa State 

University, Ames, USA. 
 
Abstract: An important Iowa gamebird, Ring-necked Pheasants (Phasianus colchichus) are of value to 
wildlife managers, who seek to maintain and increase their populations in Iowa. There are a number of 
challenges facing pheasants in Iowa, and this thesis seeks to inform some of the effort to overcome 
those challenges, particularly in areas of Iowa with wind farms. We took a large scale view to identify 
counties that have historically been favorable for pheasants, a smaller scale view to address concerns 
about wind energy development effects on pheasants, and evaluated an alternative method for 
conducting pheasant surveys. Our results suggest that male Ring-necked Pheasants are virtually 
unaffected by Iowa wind turbines. We altered the protocol for a prevailing method of conducting 
crowing surveys by 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 a long term dataset of pheasant roadside 
survey data collected by the Iowa Department of Natural Resources. We used this information to 
identify counties in Iowa that supported resilient (abundant and consistent) populations of pheasants. 
We addressed concerns surrounding an energy production method that is generally considered to be 
good for the environment but raises questions about wildlife impacts and highlighted counties in Iowa 
that are hotspots for pheasant production and retention. 
 
 
Dustman, E. H.  1950.  Effects of alfalfa mill cutting on pheasants and other wildlife in Wood County, 

Ohio.  Journal of Wildlife Management 14:225-234. 
 
Abstract:  1. The effect of alfalfa mill mowing on pheasants and other wildlife in Wood County, Ohio is 
given for the years 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 sample of 784 acres of alfalfa (representing 1st, 
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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 checked. 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 samples obtained, 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 cutter-bar than were laying hens. In 1947, 50 per cent of the incubating hens included 
in the sample were known to have been killed or crippled, but laying and non-incubating 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 classes of juvenile pheasants 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 
second 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 and day mowing 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 mill-cut alfalfa than in farmer cut alfalfa. On the basis of casualties per 100 acres cut, there 
were 5 times more pheasant casualties in mill-cut than in farmer-cut alfalfa. 12. Seven species of 
mammals, seven of passerine birds, two of amphibians, and one species of reptile were represented in 
the mowing mortality. 
 
 
Dwight, I. A., P. S. Coates, S. T. Stoute, C. G. Senties-Cue, R. V. Gharpure, and M. E. Pitesky.  2018.  

Serologic surveillance of wild and pen-reared ring-necked pheasants (Phasianus colchicus) as a 
method of understanding disease reservoirs.  Journal of Wildlife Diseases 54:414-418. 

 
Abstract: We investigated exposure to infectious diseases in wild (n=33) and pen-reared (n=12) Ring-
necked Pheasants (Phasianus colchicus) in the Central Valley 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 pen-reared pheasants. 
 
 
Dwight, I. A., P. S. Coates, J. H. Vogt, 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 of ring-
necked pheasant (Phasianus colchicus) in the Sacramento Valley, Sacrament-San Joaquin River 
Delta, and Klamath Basin, Northern California – five-year summary, 2013-2017.  U.S. 
Geological Survey Open-File Report 2019–1062, 90 p. 

 
Abstract: The U.S. Geological Survey Western Ecological Research Center, Pheasants Forever, Mandeville 
Island Duck Club, and the California Department of Fish and Wildlife collaborated in a reconnaissance 
study to monitor populations of ring-necked pheasant (Phasianus colchicus) using radio-telemetry in the 
Sacramento Valley, Sacramento-San Joaquin River Delta, and Klamath Basin of northern California. The 
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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 
2013–17, we radio- or Global Positioning System-marked 227 female pheasant across six study sites. 
Data collection was focused on investigating nest-site and brood-rearing habitat selection, examining 
avian predator composition, and estimating population vital rates to improve 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 during 2013–17 
was 27.6 percent (95-percent confidence interval [CI], 21.9–33.6), and the cumulative nest and brood 
survival probabilities were 34.5 percent (95-percent CI, 27.0–42.2) and 54.2 percent (95-percent CI, 
43.7–63.5), respectively. Evidence from microhabitat surveys completed at nest-sites, 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. However, females at nest-sites 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 nest survival, which 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 spatial scales (that is, macro-habitat) 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 interpreted with caution, as these findings 
are preliminary. 
 
 
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 Central 
Valley of California.  Wildlife Research 47:391-403. 

 
Abstract:  The ring-necked pheasant (Phasianus colchicus) has experienced considerable population 
declines in recent decades, especially in agricultural environments of the Central Valley of California. 
Although large-scale 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 microhabitat factors that contribute to wild pheasant fitness 
by linking individual-level selection of each microhabitat characteristic to the survival of their nests 
within the California Central Valley.  We radio- or GPS-marked 190 female ring-necked pheasants within 
five study areas and measured nest-site characteristics and nest fates during 2013–2017. Specifically, we 
modeled microhabitat selection using vegetation covariates measured at nest sites and random sites 
and then modeled nest survival as a function of selecting each microhabitat characteristic.  Female 
pheasants tended to select nest sites with greater proportions of herbaceous cover and avoided areas 
with greater proportions of bare-ground. Specifically, perennial grass cover was the most explanatory 
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 were more 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 sites.  Focusing management 
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 productivity. This is especially important if cover is limited during specific times of the 
nesting period. Understanding how microhabitat selection influences fitness can help land managers 
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develop strategies to increase the sustainability of hunted populations of this popular game-bird 
species. 
 
 
Dwight, I. A., P. S. Coates, S. T. Stoute, and M. E. Pitesky.  2021.  Health surveillance of a potential 

bridge host: pathogen exposure risks posed to avian populations augmented with captive‐
bred pheasants.  Transboundary and Emerging Diseases 69:1095-1107. 

 
Abstract:  Augmentation of wild populations with captive-bred individuals presents an inherent risk of 
co-introducing novel pathogens to naïve species, but it can be an important tool for supplementing 
small or declining populations. Game species used for human enterprise and recreation such as the ring-
necked pheasant (Phasianus colchicus) are commonly raised in captivity and released onto public and 
private wildlands as a method of augmenting naturalized pheasant populations. This study presents 
findings on pathogen exposure from three sources of serological data collected in California during 
2014–2017 including (a) 71 pen-reared pheasants sampled across seven game bird breeding farms, (b) 
six previously released pen-reared pheasants captured at two study sites where wild pheasants occurred 
and (c) 79 wild pheasants captured across six study sites. In both pen-reared and wild pheasants, 
antibodies were detected against haemorrhagic enteritis virus (HEV), infectious laryngotracheitis (ILT), 
infectious bursal disease virus (IBDV), paramyxovirus type 1 (PMV-1) and Pasteurella multocida (PM). 
Previously released pen-reared pheasants were seropositive for HEV, ILT, and PM. Generalized linear 
mixed models accounting for intraclass correlation within groups indicated that pen-reared 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 pen-reared pheasants sampled from five of the 
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 indistinguishable. 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 used some form of vaccination. 
Biosecurity practices varied by farm, but the largest farm implemented the strictest practices. 
 
 
Edminster, F. C.  1939.  The effect of predator control on ruffed grouse populations in New York.  

Journal of Wildlife Management 3:345-352. 
 
Abstract:  From the data at hand, we must conclude that predator control of either type tested, while 
sometimes markedly effective at reducing nest loss, did not produce a higher shootable fall population 
of grouse during years of high grouse abundance.  In years of low grouse abundance during the upswing 
of the cycle, the evidence shows that predator control may appreciably increase the fall grouse 
population.  But even under these conditions, with the grouse population increasing anyway, the 
justification for predator control is very doubtful.  Whatever control might be justified would have to be 
far more discriminatory than that under which our results were obtained.  The effectiveness of predator 
control in increasing grouse numbers during periods of cyclic grouse decline was not studied. 
 
 
Edwards, W. R.  1988.  Realities of "population regulation" and harvest management.  Pages 307-335 

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 Wildlife Society, Bloomington, IN, 
345 pp. 
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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 pheasants are 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 transitions from livestock to cash grain farming, and (4) increase toward the 
ends of decades and decrease in mid-decades (i.e., be cyclic). Pheasant abundance relates to land use 
and is primarily survival dependent; dispersal, however, is an important factor in local 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 as possible 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. Illegal and accidental kill of hens often 
approximates 15% or more, leaving little margin for safety. Legal hen seasons appear to be warranted 
rarely if at all. Cocks-only seasons of 40-60 days are "reasonable." Devising a framework to increase 
harvest, except at high levels of abundance, would be extremely difficult. 
 
 
Edwards. W. R., P. J. Mikolaj, and E. A. Leite.  1964.  Implications from winter-spring weights of 

pheasants.  Journal of Wildlife Management 28:270-279. 
 
Abstract:  Ecological implications regarding reproductive condition were obtained from weights of 
pheasants (Phasianus colchicus) killed 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 high of 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.  On the basis 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 spring, 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. 
 
 
Edwards, W. R., and R. J. Smith.  1972.  Pecking as a mortality factor in penned ring-necked pheasant 

chicks.  Journal of Wildlife Management 36:972-974. 
 
Abstract:  Pecking of chicks by adult hen pheasants (Phasianus colchicus) accounted for a known 
mortality of 2 to 14 percent of chicks hatched in pens 0.825 to 40 acres in size in a series of studies 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. 
 
 
Eggebo, S. L., K. F. Higgins, D. E. Naugle, and F. R. Quamen. 2003. Effects of CRP field age and cover 

type on ring-necked pheasants in eastern South Dakota. Wildlife Society Bulletin 31: 779-785. 
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Abstract:  Loss of native grasslands to tillage has increased the importance of Conservation Reserve 
Program (CRP) grasslands to maintain ring-necked pheasant (Phasianus colchicus) populations. Despite 
the importance of CRP to pheasants, little is known about the effects of CRP field age and cover type on 
pheasant abundance 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 [10-13 yrs] vs. new [1-3 yrs] grasslands) and cover type (CP1 [cool-season grasslands] vs. CP2 
[warm-season grass-lands]) in eastern South Dakota and used crowing counts and roadside brood 
counts to index ring-necked pheasant abundance and productivity. Field-age and cover-type effects on 
pheasant abundance and productivity were largely the result of differences in vegetation structure 
among fields. More crowing pheasants were recorded in old cool-season CRP fields than any other age 
or cover type, and more broods were recorded in cool- than warm-season CRP fields. Extending existing 
CRP contracts another 5-10 years would provide the time necessary for new fields to acquire the 
vegetative structure used most by pheasants without a gap in habitat availability. Cool-season grass-
legume mixtures (CP1) that support higher pheasant productivity should be given equal or higher ratings 
than warm-season (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 mosaic of cool- 
and warm-season CRP grassland habitats. 
 
 
Einarsen, A. S.  1945.  Quadrat inventory of pheasant trends in Oregon.  Journal of Wildlife 

Management 9:121-131. 
 
Abstract:  1. Methods to determine trends in pheasant populations have been sought to aid in improving 
game bird management in Oregon. The quadrat inventory 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 impractical 
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 base maps, and a field record book for entering 
details about each quadrat was necessary. 4. Experience indicates that a quad rat 1 mile long by I mile 
wide, in average pheasant habitat, should be selected. The observer walks the perimeter of the quadrat 
and counts 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 
between 11 a.m. and 2 p.m. on hot days, and the first wet and 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 500,000 habitat acres. 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 of the density of human population or of human interference, as shown by 
quadrat 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 include the time 
involved to cover the quadrats and the necessity for enough samples to obtain accurate results; 150 
quadrats are run periodically in the Willamette Valley. 
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Eklund, C. R.  1942.  Ecological and mortality factors affecting the nesting of the Chinese pheasant in 

the Willamette Valley, Oregon.  Journal of Wildlife Management 6:225-230. 
 
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 favored habitats in 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 small-game management areas. Other predators did 
not cause sufficient nest mortality to warrant their control.  4. Rainfall was probably one of the greatest 
factors in mortality to pheasant chicks, but it is doubtful whether it caused nest abandonment, except in 
case 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 was shown 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. 
 
 
Elder, W. H., and C. M. Kirkpatrick.  1952.  Predator control in the light of recent wildlife management 

concepts.  Wilson Bulletin 64:126-128. 
 
Abstract:  Now that we have been provided with the concept of inversity as a widely operating 
population phenomenon, as well as some new angles of the predation equation, it becomes increasingly 
clear that the old dichotomy of "harmful" and “beneficial” is a meaningless and fallacious classification 
of living things. The division of all plant and animal species into two exclusive categories supposedly 
having an economic basis is deeply rooted in many fields of biology. That it is still used by authors of 
student texts, in botany, in entomology, in Farmers' Bulletins, etc., seems most deplorable.  Unless we 
insist upon the forcible excision of this relic of past thinking from all our biological books, we will 
continue to raise generations which classify living things only on an economic standard. 
 
 
Eliason, S. L.  2020.  A place to hunt: some observations on access to wildlife resources in the western 

United States.  Human Dimensions of Wildlife 10.1080/10871209.2020.1839604. 
 
Abstract:  Recreational hunting is facing a number of challenges in the twenty-first century. In this essay, 
I maintain the inability of hunters to find a good quality place to hunt is the 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 
experience with 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. Several alternatives 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 Illinois.  Journal of 

Wildlife Management 27:225-239. 
 
Abstract:  Releases of 1,726 pheasants (Phasianus colchicus) of 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 Illinois. 
Pheasants on the Neoga 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 breeding season, 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 high 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 breeding season 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 these populations than factors affecting reproduction. 
 
 
Ellis-Felege, S. N., M. J. Conroy, W. E. Palmer, and J. P. Carroll.  2012.  Predator reduction results in 

compensatory shifts in losses of avian ground nests.  Journal of Applied Ecology 49:661-669. 
 
Abstract:  1. Nesting birds can be vulnerable to predation. Wildlife managers sometimes manipulate 
predator communities to enhance avian productivity and abundance. Managers need to know the 
predation risk from different predator species responsible for nest failures to maximize success. This 
issue is especially important when considering reductions in only a part of the predator community in 
com-plex ecosystems. 2.  We conducted a 7-year crossover experiment at four study sites to examine 
the effect of meso-mammalian predator control on nest success of northern bobwhite Colinus 
virginianus in the south-eastern USA. Nests were monitored using 24-h near-infrared video. We 
hypothesized that nest failures caused by different predator guilds may not be independent and may 
lead to compensation by other predators as one predator guild was reduced.  3. We compared levels of 
bobwhite nest predation by mesomammals, snakes and other predators in years with and without 
mesomammal control.4. Control of mesomammal predators reduced the levels of mesomammal nest 
predation, but predation levels by snakes and other predators increased such that total nest mortality 
was not reduced. Nest mortality among predator groups was best described as compensatory, and total 
nest mortality differed among sites. 5. Synthesis and applications. Our findings suggest that reductions 
in predation risk from one predator guild can be compensated by an increased risk from other predators 
in complex ecosystems. Predator removal within one group may not translate to additive increases in 
overall nest success, but rather results in shifts in the identity of predators responsible for nest failures. 
Management efforts focused on manipulating predator communities to enhance avian reproduction are 
encouraged to examine cause-specific nest fates to determine the effectiveness of predator reduction 
programmes. 
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Emmet, R. L., T. J. Benson, M. L. Allen, and K. W. Stodola. 2023. Integrating multiple data sources 

improves prediction and inference for upland game bird occupancy models. Ornithological 
Applications 125(2):duad005. 

 
Abstract:  Bird populations have declined across North America over the past several decades. Bird 
monitoring programs are essential for monitoring populations, but often must strike a balance between 
efficiency of data collection and spatial biases. Species- or habitat-specialist-specific monitoring 
programs may be helpful for increasing efficiency of sampling and understanding effects of management 
actions, but may be subject to preferential sampling bias if they are used to assess large-scale occupancy 
or abundance and monitoring is largely focused in high-quality habitat. More general monitoring 
programs, such as the North American Breeding Bird Survey (BBS) and eBird, may not preferentially 
sample specialists’ habitats but are subject to other forms of bias and often do not efficiently sample 
specialists’ habitats. We used an integrated occupancy model combining data from eBird, BBS, and 
Illinois state surveys of upland game bird habitat areas to estimate drivers of Northern Bobwhite 
(Colinus virginianus) and Ring-Necked Pheasant (Phasianus colchicus) occupancy and compare inference 
from single-visit, multi-visit, and integrated monitoring programs. We fit sets of candidate models using 
every combination of the 3 datasets except for eBird by itself, to better understand how differences in 
spatial biases between programs affect ecological inference. We found that, for both bobwhite and 
pheasant, state surveys of upland habitat increased the predictive ability of models, and BBS data 
usually improved inference on occupancy parameters when it was integrated with other data sources. 
Integrating multiple data sources partially resolved the spatial gaps in each monitoring program, while 
also increasing precision of parameter estimates. Integrated models may be capable of combining the 
higher sampling efficiency of targeted monitoring programs with the more even spatial coverage of 
broad-scale monitoring programs. 
 
 
English, P. F.  1941.  Hatchability of pheasant eggs in relation to some known temperatures.  Journal of 

Wildlife Management 5:213-215. 
 
Abstract:  From 1931 to 1933 the writer carried on a study of the Ring-necked Pheasant (Phasianus 
colchicus torquatus) on the Williamston Cooperative Game Management Project.  In 1933 an attempt 
was made to determine what effect certain temperatures had upon fertile eggs.  Hatchability varied only 
slightly in all ranges of 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 were as great as, 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 thunder-and-lightning storms occurred while the eggs were 
being incubated, but no deleterious effects 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 of bumblefoot in the ring-necked 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. The birds were 
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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 sub mitted to 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. 
 
 
Erickson, R. E., and J. E. Wiebe.  1973.  Pheasants, economics and land retirement programs in South 

Dakota.  Wildlife Society Bulletin 1:22-27. 
 
Abstract: During the era of the Soil Bank program in South Dakota, numbers of nonresident pheasant 
hunters were correlated significantly with pheasant populations, 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 million 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. 
 
 
Errington, F., and D. Gewertz.  2015.  Pheasant capitalism: auditing South Dakota’s state bird.  

American Ethnologist 42:399-414. 
 
Abstract:  The Chinese ring-necked pheasant was named South Dakota’s state bird in 1943. Today this 
“immigrant that made good” remains important to South Dakotans who believe that having their state’s 
symbol to hunt is both part of the good life and indicative that “culture” and “nature” remain in balance. 
Given ever-more-intensive monocropping, however, the pheasant is in trouble. With its habitat 
disappearing and its numbers significantly declining, many worry about a pending “ecological rift.” In an 
effort to recover pheasant numbers without offending agricultural interests, the state’s governor held a 
“summit” that produced various “win-win” proposals, among them, ways to make the propagation of 
nature in the form of pheasant habitat profitable. In this social history of the pheasant in South Dakota, 
we use historical-materialist and phenomenological perspectives to explore 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 6:165-181. 
 
Abstract:  This paper was prepared to assist 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 can be expected 
for a consider able variety of higher vertebrates, and an analysis of productivity of a hypothetical species 
(similar in behavior to the ring-necked pheasant) is outlined as an illustration of technique. 
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Errington, P. L.  1945.  Some contributions of a fifteen-year local study of the northern bobwhite to a 
knowledge of population phenomena.  Ecological Monographs 15:1-34. 

 
Abstract (abbreviated):  A 15-year ecological study on an area of 4,500 acres near Prairie du Sac, Wis., 
was centered upon the bobwhite quail but also dealt with a number of associated species, especially 
other wild Galliformes, predators, and "buffers."  It was found that year-to-year differences in many 
 of the conventionally regarded "limiting factors" had no perceptible influence on basic population 
trends. Although severe mortality frequently resulted from starvation and weather emergencies, and 
through the medium of predation, the outstandingly influential factor in the population mechanics of 
north-central states bobwhites was seen to be their own density relations as modified by what may be 
termed depression phases.  The data available from Prairie du Sac, other north-central areas, and the 
literature showed a very strong tendency for bobwhite population gains in a specific locality, spring to 
fall, to be in inverse ratio to spring densities. These rates of gain plotted against densities on coordinate 
paper tended to define reverse sigmoid curves, seemingly irrespective of most variations in 
temperature, rainfall, farming practices, and kinds and numbers of associated wild species, including 
predators. Rates of summer gain of bobwhites in relation to density were subject to depression through 
the presence of introduced wild Galliformes (such as ring-necked pheasants, which, as bobwhite 
competitors, may be thought of somewhat in the sense of extra bobwhites); but the most pronounced 
depressions of summer gains occurred through the evident operation of the phases.  Inverse ratios in 
summer gains and operational levels of winter thresholds showed what looked like phase linkages. 
 
 
Errington, P. L., and F. N. Hamerstrom, Jr.  1937.  The evaluation of nesting losses and juvenile 

mortality of the ring-necked pheasant.  Journal of Wildlife Management 1:3-20. 
  
Abstract:  The ring-necked 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 Iowa, and during 
this time the vast majority of the clutches destined to produce 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 renesting 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% were failures. Correcting the data by 
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 59.0% 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 numbers, from 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 in half-month intervals during the breeding 
season, those showing relative 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 appraised quality 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 confirming others of our studies. 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 true that broods brought off at any 
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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 been subjected 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 interrelationships between breeding 
pheasants, their existing habitats, and the usual predators upon their eggs and young, are naturally 
stable and self-adjusting, and in view of the paucity of our knowledge, management suggestions could 
well be made with caution. Increasing the 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 dynamics of pheasant abundance 

during the transition of intensive row-cropping in Illinois.  Pages 111-127 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 Wildlife Society, Bloomington, IN, 345 pp. 

 
Abstract: Survival of wild ring-necked pheasants (Phasianus colchicus) in east-central Illinois was studied 
during 1962-1972 – a period of abrupt change in agriculture and declining pheasant abundance. During 
the phase-out of the Federal Feed Grain Program of the 1960's, increasing farm disturbances and 
reduced interspersion of prime cover types rendered the fall-winter landscape less hospitable for 
pheasants. In general, pheasants were found to have variable year-to-year patterns of survival and 
reproduction, reflecting complex interactions of weather, characteristics of cover, farming practices, and 
pheasant movements. Dispersal was similar between age classes. However, fall-to-early winter survival 
of juvenile hens was typically only one-half to 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 winter. Likelihood 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 more likely to cope with these changes. Had juvenile hens survived as well as adults, 
numbers of pheasants in winter would have been nearly one-third higher. 
 
 
Etter, S. L., J. E. Warnock, and G. B. Joselyn.  1970.  Modified wing molt criteria for estimating the ages 

of wild juvenile pheasants.  Journal of Wildlife Management 34:620-626. 
 
Abstract:  Comparison of the growth rate of the primary wing feathers of recaptured wild Illinois 
pheasants (Phasianus colchicus) with that of pen-reared birds (Trautman 1950) indicated that the 10th 
(outermost) primary feathers of wild pheasants grew faster than did those of pen-reared birds. 
Suggested modifications of Trautman's age criteria based upon the rate of growth of the 10th primaries 
of recaptured birds 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 using unmodified criteria. 
 
 
Evans, R. D., and C. W. Wolfe, Jr.  1967.  Effects of nest searching on fates of pheasant nests.  Journal 

of Wildlife Management 31:754-759. 
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Abstract:  Data from 1,276 pheasant (Phasianus colchicus) nests were examined to determine the effect 
of nest searching on nest fate.  Nests were divided into three groups: Group I, nests visited while a hen 
was present and flushed at least once; Group II, nests visited while a hen was present but never flushed; 
and Group III, nests terminated before discovery.  Group II had the highest percent success (48.4).  
Group I 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 increased by flushing.  When selected 
data from Group I and II were combined, the resultant values approximated the corresponding values 
for Group III and indicated the nesting study had a negligible effect on the eventual fate of the nests. 
 
 
Evard, J. O.  1996.  Winter weather and pheasant populations and harvests in northwest Wisconsin.  

Wisconsin Department of Natural Resources Research Report 171, Madison, USA. 
 
Abstract:  A study was conducted during 1982-91 in northwest Wisconsin to examine the effects of 
winter weather on spring ring-necked pheasant (Phasianus colchicus) populations and subsequent fall 
harvests and to determine pheasant harvest characteristics. The 502 mile2 study area was located in St. 
Croix and southern Polk counties, on the northern limit of pheasant 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, including 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 season-long hunting diaries. Little food, in the 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 temperatures and increased following mild winters. There was a 
relationship between winter weather and spring crowing-cock trends and between spring crowing-cock 
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. 
 
 
Fant, R. J.  1957.  Criteria for aging pheasant embryos.  Journal of Wildlife Management 21:324-328. 
 
Abstract:  The mortality 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. Klongdan, and R. C. Nomsen. 1977. The ring-necked pheasant in Iowa.  Iowa 

Conservation Commission, Des Moines, Iowa. 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 2:82-95. 
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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 lion Panthera leo, nicknamed 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 welfare and economics.  The reaction to the Cecil 
event provides a perspective for scrutinizing sport hunting more widely. In this article we explore 
parallels between lion trophy hunting in Africa (which can involve either wild or captive‐bred lions) and 
shooting of common pheasant Phasianus colchicus, a sport which is largely sustained in the UK by the 
annual release of over 40 million captive‐bred birds.  These two forms of sport hunting share common 
themes that are likely to be influential for the future of sport hunting 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 in debates 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 implications 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. 
 
 
Fichter, E., G. Schildman, and J. H. Sather.  1955.  Some feeding patterns of coyotes in Nebraska.  

Ecological Monographs 25:1-37. 
 
Abstract (abbreviated):  Declines in pheasant populations in Nebraska during the middle 1940's were 
attributed by many sportsmen to predation by the coyote which was abundant. A study, planned in 
distinct but dove-tailed exploratory and experimental phases, was undertaken to gather biotic data by 
which to judge the justifiability of spending sportsmen's dollars in control of coyotes. Only the 
exploratory phase of the investigation materialized.  Field observations were conducted from February 
1947 to March 1952. Stomachs and seats of coyotes were collected from February 1947 until late in 
March 1951. Analyses of 2,500 scats and of the contents of 747 stomachs were made.  Coyotes relied 
upon small wild mammals, principally rabbits, mice, and pocket gophers, for the great preponderance of 
their food. Rabbits (cottontails and jack rabbits) furnished the preponderance of food in the loess land 
types and the drift hills, especially in the latter where cottontails were abundant.  The pheasant 
provided an important food item for coyotes in loess hills and plains. An expected spring peak in 
utilization because of supposedly increased vulnerability of hens on nests did not develop. Some early 
nests appeared to have been destroyed by coyotes, possibly due to conditions of the nesting cover. 
Grouse were not noteworthy in the diet of the coyote except during the severe winter of 1948-49. Data 
presented in this report furnish no measurements of net effects of predation on any prey species; they 
are significant only in relation to further and experimental studies. 
 
 
Flis, M., and G. Rytlewski.  2025.  Pheasant in Poland – an alien species, but is it invasive?  Animal 

Science and Genetics 21:53-60. 
 
Abstract:  This article provides an overview of the history of pheasants, focusing on their significance in 
Europe and Poland. Although the pheasant is not a native species and is considered alien, it remains a 
very important element of the game bird fauna in Poland and can certainly be described as established. 
Pheasants are a mixture of species and subspecies that permanently influence ecosystems and their 
biodiversity. There is no evidence that pheasants are invasive towards other fauna species. Therefore, 
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the current management measures for this species by hunters were rational and justified. However, 
newly introduced regulations have significantly hindered the possibility of reintroductions, which has 
radically affected their numbers and the possibility of breeding these birds in captivity. Therefore, it 
should be noted that, as an institution, the state’s regulatory actions do not create opportunities to 
increase biodiversity; in fact, they significantly hinder hunters’ activities in this area and limit pro-
ecological initiatives. 
 
 
Fino, S. R., L. M. Gigliotti, A. T. Pearse, and J. D. Stafford.  2023.  Landowner and biologist perceptions 

of game bird predators and management.  Wildlife Society Bulletin 47:e1443. 
 
Abstract:  Nest survival has been identified as one of the most influential vital rates causing population 
change in game birds, and depredation, often influenced by habitat loss and fragmentation, is the 
primary cause of nest failure of upland game birds. We were interested in quantifying and comparing 
the perspectives of landowners and biologists in South Dakota regarding complex predator-prey 
interactions to improve communication and management efficacy. We developed a questionnaire 
regarding the following: 1) general attitude statements about game bird species; 2) perceived impacts of 
9 factors (e.g., development, pollution, predators) and 13 potential predators on game bird abundances; 
and 3) attitude statements regarding use of lethal predator control and nesting habitat management 
practices. A cluster analysis using landowner attitude statements about predator management identified 
3 landowner segments that had strong (most supportive; 37%), moderate (moderately supportive; 35%), 
or weak (least supportive; 28%) attitude statements about lethal predator control. Landowner segments 
most supportive and moderately supportive of predator control rated predators as the primary negative 
factor impacting game bird abundances and agreed that predators were the primary cause of game bird 
abundance declines, whereas the landowner segment least supportive of predator control rated habitat 
loss as the top factor and disagreed that predators were the primary cause of game bird declines. 
Biologists rated habitat loss as the top factor negatively impacting game bird abundances and disagreed 
that predators were the primary cause of game bird abundance declines. Thus, when considering the 
effectiveness of strategies to reduce nest depredation, most landowners focused on the direct cause of 
nest failures (predators), whereas biologists focused on an indirect cause (habitat loss). Perception 
differences among these groups emphasizes the need for better communication on proximate and 
ultimate factors affecting game bird populations and how these differences may impact management 
decisions. 
 
 
Fisher, H. I., R. W. Hiatt, and W. Bergeson.  1947.  The validity of the roadside census as applied to 

pheasants.  Journal of Wildlife Management 11:205-226. 
 
Abstract:  It is apparent that great variation exists in the results obtained in censusing pheasants by the 
roadside method. 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 them to be 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 of bi-weekly averages show results more in line with known 
annual population changes, but they involve taking successive censuses over a period of at least six 
weeks and consequently are more time-consuming and expensive than are other types of less-fallible 
census techniques. Even within a period of one month the results of individual 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 appears that 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. Heffels-Redmann, P. Wohlsein, U. 

Siebert, and M. Lierz.  2022.  Occurrence and relevance of Mycoplasma spp. in free-ranging 
pheasants from northwestern Germany.  European Journal of Wildlife Research 68:7. 

 
Abstract:  Since 2008/2009, the population of free-ranging ring-necked pheasants was recorded to 
decrease all over Germany. Various Mycoplasma (M.) spp. are causing severe respiratory signs in captive 
game bird species. Furthermore, M. gallisepticum is responsible for massive die-offs 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 this study, 150 free-ranging 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 presence of mycoplasmas 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 positive for 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 culture. Mycoplasma 
gallinaceum (n = 50), M. pullorum (n = 45), M. glycophilum (n = 43), M. iners (n = 11), and M. gallinarum 
(n = 5) were frequently isolated. In 45 cases (45.9%), multiple Mycoplasma spp. were isolated from one 
sample. All examined samples tested negative for M. gallisepticum. Of 51 skin samples investigated for 
mycoplasmas, 24 (47.1%) showed inflammatory skin alterations in histology, and 58.3% (14/24) of these 
samples tested positive for Mycoplasma spp. additionally. Overall, there was a significant correlation 
between inflammatory altered skin samples and the detection of mycoplasmas in periorbital skin 
samples. Based on the present results, the isolated Mycoplasma spp. 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 10:589-601. 

 
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 often-cited reason for nonparticipation, 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 public-access sites. Given 
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 postseason surveys, we conducted on-site assessments of hunter 
perceptions of habitat quality, game abundance, ease of access, and crowding as well as whether the 
experience met the hunters’ expectations and their likelihood to return to hunt. Over 3 y, we 
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 (84.3%) who were, on average, 41.2 y old. The 
perception of public-access 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. Similar to 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 encompass a range of 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 public-access programs. 
 
 
Fontaine, J. J., C. F. Jorgensen, 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 41:194-204. 

 
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 extrapolate species-habitat 
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 larger policy framework. To illustrate the capabilities of species 
distribution modeling in scenario planning for wildlife populations, we projected an existing distribution 
model for ring-necked pheasants (Phasianus colchicus) onto a series of alternative future landscape 
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 management areas. 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 32:36-46. 
 
Abstract: Measurements of temperature and humidity within different vegetative cover types in Illinois 
pheasant range were made, and absolute humidity parameters calculated. Preferred nesting cover of 
pheasants (Phasianus colchicus) has been found to be strip cover (such 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 high in 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 geographical variation over 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 33:802-810. 
 
Abstract: A program of habitat manipulation seemed to maintain ring-necked pheasant (Phasianus 
colchicus) populations and hunting success on a 16,000-acre 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 grass (Phalaris arundinacea), Blackwell switchgrass (Panicum virgatum), 
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and brome grass (Bromus inermis) produced the most satisfactory type of nesting cover. On muck or 
peat soils, canary-grass and timothy (Phleum pratense) gave best results. Spring seeding was most 
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 sorghums (Sorgum bicolor) and sorghum-sudan grass hybrids (S. bicolor X S. 
sudanense), 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.  1982.  The impact of organized landowner-sportsman small carnivore harvest upon 

red fox, raccoon, badger, skunk and pheasant populations.  South Dakota Game, Fish and 
Parks Federal Aid Completion Report No. 82-3. 

 
Abstract:  An intensive small carnivore trapping reduction program where landowners and other local 
urban dwellers were motivated to trap was not effective in increasing pheasants as no significant 
difference (P > 0.05) occurred between treatments in pheasant populations over the four study years.  
No significant differences (P > 0.05) occurred between experimental and check areas for all species 
combined harvest and mortality.  Overall decrease in combined species and combined study area 
harvest and mortality under heavy trapping pressure from 1974 to 1977 was only 13 percent.  Important 
changes occurred from 1974 to 1976 in composition of total harvest and mortality when considering 
individual species.  Red fox decreased from 33 to 24 percent of the total, badger decreased from 17 
percent to 12 percent of the total, raccoon remained about the same (22%) and skunk increased from 
26 to 40 percent of the total.  Civet stayed the same (2%).  Red fox were most affected by heavy 
trapping pressure and decreased significantly (P < 0.005) from 1974 to 1977 (-51%).  Badger were 
secondly most affected by heavy trapping pressure.  A significant (P < 0.005) decrease (-52%) occurred in 
badger from 1976 to1977 and from 1976 to 1978 (-73%).  Raccoon populations were not significantly (-
5%) affected by trapping as no significant differences (P > 0.05) occurred between years.  All study area 
combined skunk and civet populations increased 23 percent from 1974 to 1977 under heavy trapping 
pressure but this was not significant (P > 0.05).  The best survey used to determine population indices 
for all small carnivore species combined was the September scent post survey with only 20 percent 
mean error at the 85 percent confidence level.  April all-species-combined spotlight survey data were 
reliable at 20 percent mean error and 80 percent confidence. 
 
 
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 42:40-45. 
 
Abstract:  Wing-clipped wild pheasants (Phasianus colchicus) were 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, or 900 mg of a fertilizer mixture. Six-
week-old chicks in outside pens and 3-day-old chicks in battery brooders were given fertilizer pellets 
mixed with a commercial ration. No differences (P > 0.05) due to fertilizer ingestion occurred in nesting 
success, egg production, pipping rates, eggshell thickness, clutch 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 did not appreciably 
affect the pheasants although some mortality did occur. 
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Fredrickson, L. F., and C. G. Trautman.  1978.  Use of drugs for capturing and handling pheasants.  

Journal of Wildlife Management 42:690-693. 
 
Abstract:  The objective was to determine whether 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, (tribromoethanol, tranimul, methoxymol, metomidate, and sodium 
pentobarbital) were tested on penned pheasants (Phasianus colchicus) to evaluate their usefulness for 
pheasant capture and transportation.  Of all the drugs tested it appears that only tribromoethanol has 
promise for capturing wild pheasants and tranquilizing penned pheasants 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 corn (57-85 g) so several birds can feed at the 
same time. During 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 nets. 
 
 
Frey, S. N., S. Majors, M. R. Conover, T. A. Messmer, and D. L. Mitchell.  2003.  Effect of predator 

control on ring-necked pheasant populations.  Wildlife Society Bulletin 31:727-735. 
 
Abstract:  Increased predation by mammalian predators has contributed to declining ring-pheasant 
(Phasianus colchicus) populations in many areas of the United States, including the Intermountain West. 
To reduce the impacts of predation, managers of upland-management areas usually reduce predator 
numbers, improve nesting habitat to increase pheasant production, or provide a combination of both 
techniques. Many of these are 5-20 km2 in size because they often are former dryland grain farms that 
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 pheasant-hunter 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 was 10.4 km2, there were no differences in mammalian-predator 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 plots.  In site 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 (10.4 km2) but might be more 
successful in larger areas. 
 
 
Fried, L. A.  1940.  The food habits of the ring-necked pheasant in Minnesota.  Journal of Wildlife 

Management 4:27-36. 
 
Abstract:  1. In Minnesota the ring-necked pheasant is chiefly a granivorous bird, preferring cultivated 
grains at all times of the year.  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 diet.  3. Damage to newly planted and 
growing corn by the pheasant has been greatly exaggerated; less than one per cent 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 perfect corn.  5. While 



120 
 

winter feeding probably saved 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 some 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 small.  7. The most common weed seeds taken were those of green and yellow foxtails, 
common ragweed, and wild buckwheat. Together, these made 78.7% of all weed seeds eaten.  8. 
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 were in the egg and 
nymphal stages, respectively. 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.  Journal of Wildlife Management 

18:255-259. 
 
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 obviously increases hunter congestion and possibly further aggravates farmer-sportsman 
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 other data showed no reduction in the total 
opening day kill. There is no evidence to show that hunting pressure was reduced 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 given 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 responsible for the low pressure 
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 former 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 assignment of 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, administrators 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 2008/2009. After the economic downturn, the 
number of gamebird preserves decreased. To understand the health issues faced by captive gamebird 
raisers while the industry was thriving, a 25-year retrospective study of gamebird submissions to the 
Michigan State University Veterinary 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 quail were the next 
most predominant species. Causes for submission included parasitic, bacterial, viral, and miscellaneous 
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causes. Parasitic diseases were predominant, with coccidiosis being the leading diagnosis in pheasants 
and partridges and Capillaria spp. infestation 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. Rotaviral enteritis 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 should be 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 use by ring-necked 

pheasants during two disparate winters in South Dakota. Journal of Wildlife Management 
63:711-722. 

 
Abstract:  Severe winter weather in the Northern Great Plains of North America can alter availability of 
winter cover and cause increased mortality of ring-necked pheasants (Phasianus colchicus). We 
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 female ring-necked pheasants at 
the onset of the 1996- 97 winter and monitored survivors through spring at 3 sites in eastern South 
Dakota. We also monitored 58 female ring-necked pheasants at the same sites during the 1995-96 
winter, a winter characterized by below average temperature and average snowfall (winter severity 
rank: 35th). Survival of radiomarked hens in 1995- 96 (0.61 [SE = 0.07]) was higher (P < 0.001) than that 
in 1996-97 (0.03 [SE = 0.02]). Mortality due to predation was higher (P - 0.042) than mortality due to 
weather in both winters. Mortality due to weather did not differ (P = 0.787) between winters. However, 
31 of 41 deaths occurred during blizzard periods in 1996-97, indicating severe weather increased the 
vulnerability of pheasants to predation. Radiomarked hens showed the highest preference for tall grass 
(>75 cm), cattail (Typha spp.) wetland, and corn food plot habitats in winter 1995-96, and early winter 
1996-97. Shelterbelt and corn food plot ranked highest for pheasants that survived to the second half of 
the 1996-97 winter. We conclude that shelterbelt and food plot habitats are essential to the survival of 
pheasants in eastern South Dakota during extreme winter weather conditions. 
 
 
Gao, Y., J. Lang, C. Wang, T. van Kolfschoten, and H. Wang. 2024. Intensive exploitation of pheasants 

at the Early Holocene site of Xiaogao in Northern China. Archeological and Anthropological 
Sciences 16:69. 

 
Abstract:  During the Early Holocene, northern China witnessed revolutionary changes, such as the 
emergence of sedentary lifestyles, the domestication of animals and plants, the spread of pottery 
making, and a radical restructuring of social relationships. During this period, the avifauna became an 
increasingly significant component of the diversified small game resources. This paper presents the 
results of a study of remains of pheasants, assigned to Phasianinae, recovered at the Xiaogao site in 
Shandong Province, northern China. The data show that the occupants of Xiaogao seasonally hunted 
predominantly male pheasants and systematically butchered them. They became familiar with the 
ecology and ethology of pheasants, and they were able to consciously and purposefully intensify the 
utilization of pheasants to a maximum foraging efficiency. Animal exploitation behaviors are 
manifestations and results of niche-construction efforts by human societies. This emphasizes humans’ 
capacity to actively exploit wild animal and plant resources and modify the environment and ecosystem 
to produce stable and sustainable subsistence economies. 
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Gardner, A. L.  1982.  Virginia opossum.  Pages 3-36 in J. A. Chapman and G. A. Feldhamer (eds.).  Wild 

mammals of North America: biology, management, and economics.  Johns Hopkins University 
Press, Baltimore, Maryland, USA.  1147pp. 

 
(No abstract available) 
 
 
Garrettson, P. R., and F. C. Rohwer.  2001.  Effects of mammalian predator removal on production of 

upland-nesting ducks in North Dakota.  Journal of Wildlife Management 65:398-405. 
 
Abstract:  In the Prairie Pothole Region, high predation rates often reduce duck nest success below the 
15-20% deemed necessary for population stability. Lethal removal of mammalian predators is 1 
potential management option, but little reliable information exists on the efficacy of this technique. We 
trapped 8 41.5 km2 blocks during April-July 1994-1996, and found higher nest success on trapped sites 
(mean = 42%; 37-46%, 95% CI) than on untrapped sites (mean = 23%; 19-25%, 95% CI). We found that 
daily survival rates increase with nest age and later initiation date, and we adjusted for this 
heterogeneity when we calculated nest success. There were no year or year x treatment effects on nest 
success. From 1 year to the next, pair numbers tended to increase more on trapped sites than on 
untrapped sites for all dabbling ducks combined. Removal of mammalian predators increases duck nest 
success, but its use as a management tool will also depend on its acceptance by the public. 
 
 
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 value-added) and consumer welfare values. The combination 
of the two economic methods as it pertains to the CRP is a novel approach 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 CRP and 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 the state economy. 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 impacts, one 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 highlight the economic 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 to occur. 
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Gates, J. M.  1966a.  Crowing counts as indices to cock pheasant populations in Wisconsin.  Journal of 
Wildlife Management 30:735-744. 

 
Abstract:  Reliability of the crowing count was investigated in 1959-64 on an area of known pheasant 
populations in east-central 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 the cock population 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 increased 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 of year-to-year population 
change in the present study. Since population levels often differ to 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 order to minimize sampling error is stressed. Under Wisconsin conditions, the crowing 
count appeared to be reliable as an annual index to cock pheasant populations. 
 
 
Gates, J. M.  1966b.  Validity of spur appearance as an age criterion in the pheasant.  Journal of 

Wildlife Management 30:81-85. 
 
Abstract:  The reliability of age determination based on spur appearance in the pheasant (Phasianus 
colchicus) was investigated by (1) comparing results of the spur method with the bursal method (2) 
testing with known-age 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 known-age spur tests, in which the actual age ratio represented 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 interpret so differently 
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.  Seasonal movement, winter habitat use, and population 

distribution of an east central Wisconsin pheasant population.  Wisconsin Department of 
Natural Resources Technical Bulletin 76, Madison.  55pp. 

 
Abstract:  Year-round patterns of pheasant movement and seasonal 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 pheasant 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 cocks were 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 had well-defined traditions 
for specific wintering areas, and 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. Traditional wintering areas attracted 
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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. Distribution of winter 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 shrub-carr. Among hens, body condition at winter's end 
varied significantly from year to year depending on food availability and energy demands of the 
preceding winter. Late-winter variation in hen condition had an important bearing on subsequent rates 
of reproduction and survival. Spring dispersal from winter cover showed cocks departing ahead of hens, 
and adult hens preceding young hens. Spring dispersal of adults was interpreted as goal-oriented 
homing to specific breeding areas. Because of lower reproductive success on uplands, egress of hens 
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 square mile 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. 
 
 
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 began in mid-April in an 
average year, peaked in early May, and terminated in mid-May. Clutches established after mid-May 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 dependent 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 vegetation in 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 Wisconsin pheasant 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 losses in hayfields. Nest success was 
highest in unharvested bay, followed 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. Farming operations 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 predators. A significant 
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 chick 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 contributed 63 percent 
of successful production in an average year, higher than all other types. Sharpness of hatching curves in 
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Wisconsin may depend on the extent to which hayfields attract initial nesting attempts, an attraction 
which is stronger when nesting is 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 about 3 percent of 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 of mid-season broods. 
Chicks from earlier in the season were older and less vulnerable to mowing; late-hatched 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 high of 1.9 in 1964. Reproductive success depended chiefly 
on ben survival during nesting, and was principally controlled 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 Wildlife Management 30:612-617. 
 
Abstract:  A pheasant (Phasianus colchicus) nesting study was conducted on 12 square miles of 
intensively farmed land in east-central Wisconsin during 1961-64. Under the Government Feed Grain 
Program during this period, 4.3 percent of the area was retired from agricultural production, of which 
about half was occupied by cover types suitable for pheasant nesting. At least a 10-percent increase in 
pheasant production could be attributed to the Program. Nest densities and hatching success 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 quality of nesting cover be increased; (2) that clipping be delayed 
until after mid-July and only necessary clipping be done; and (3) that longer-term contracts for land 
retirement be provided. 
 
 
Gates, J. M., and E. E. Woehler.  1968.  Winter weight loss related to subsequent weights and 

reproduction in penned pheasant hens.  Journal of Wildlife Management 32:234-247. 
 
Abstract:  Below-normal body weights in late winter among captive ring-necked pheasant (Phasianus 
colchicus) hens held at the Wisconsin State Game 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 weights, even though 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 
consequences of late winter depletion of body reserves. 
 
 
Gatti, R. C., R. T. Dumke, and C. M. Pils.  1989.  Habitat use and movements of female ring-necked 

pheasants during fall and winter.  Journal of Wildlife Management 53:462-475. 
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Abstract:  We studied diurnal habitat use and movements of 56 female ring-necked pheasants 
(Phasianus colchicus) on private and public lands in southern Wisconsin from September through April 
1968-71 using radio telemetry. Habitat use of female pheasants was a function of month, year, female 
age, and snow cover depth, but not female survival through April. Females preferred food patches and 
brush, and avoided pastures and active croplands in all 7 months. Shrub-carr wetlands were preferred 
by females in all months except October, 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. Monthly home-range 
sizes averaged 32 ha. Home-range size during 10-day 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 preyed-upon females had larger ranges than surviving females. Home-range size was 
positively related to corn harvesting and pheasant hunting pressure, and negatively related to snow 
cover depth. Females began a directional move (mean = 1,150 m) to winter cover in late September. 
Distance to winter cover was also a function of female age, female fate, 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 did not cause 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 
concentration and independent moves between adults and juveniles. 
 
 
Gatti, R. C., and D. R. Schneider.  2015.  Relations of ring-necked pheasant abundance to land cover 

patterns in south-central Wisconsin.  Wisconsin Department of Natural Resources Research 
Report 197, Madison, USA. 

 
Abstract:  We explored the importance of habitat to the abundance of ring-necked pheasants (Phasianus 
colchicus) in order to assess the underlying assumption of grassland and wetland restoration in the 
Glacial Habitat Restoration Area (GHRA). The GHRA is a landscape-scale program which began in 1991 
and covers 2,262-km2 (873 mi2) in an active agricultural landscape of south-central Wisconsin. We 
counted ring-necked pheasant males from roadside stops and mapped all land cover within 22 pheasant 
survey units, each 32.5 km2 (12.6 mi2) in size and centered on shrub/cattail (Typha spp.) winter cover. 
We modeled the coverage of nine classes of land cover and 13 measures of spatial pattern of habitat to 
explain pheasant counts in 1999 and 2000, early into the GHRA habitat restoration program. Our 
objective was to gain insight into pheasant-habitat relationships as a snap-shot in time among sites that 
might support ongoing habitat restoration efforts across the entire GHRA over time. When only habitat 
variables were considered, the most parsimonious model included only the coverage of agricultural land 
within 402 m of winter cover (AGPWC), and the coverage of winter cover in blocks >8.1 ha. When spatial 
pattern metrics were also considered, the most parsimonious model incorporated the interspersion and 
juxtaposition of agricultural fields (INJUXAG), the number of disjunct core areas of winter cover >10 m 
from the edge (NDCAWC), and landscape-level contrast between the structure of patch edges (LTECI). 
The top five ranked models all included INJUXAG and only included variables of spatial pattern metrics; 
four of these models also included NDCAWC, three models included LTECI, and three models included 
the mean shape complexity of agricultural fields (FRACMNAG). Pheasant abundance was positively 
related to AGPWC, FRACMNAG, the total coverage of agricultural fields, NDCAWC, and INJUXAG, but 
negatively related to LTECI. We found no evidence that the abundance of secure nest cover and 
pheasants were positively related, which is the primary assumption behind habitat restoration in the 
GHRA. The broad 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 may not restore pheasant populations 
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in southern Wisconsin. Because spatial pattern metrics of habitat were more important than coverage of 
habitat classes, we suggest that habitat configuration should be considered for pheasant management, 
although this would benefit from further study. The greater importance of winter cover and winter food 
over nest cover to pheasant abundance may suggest a different direction for pheasant management in 
south-central Wisconsin. 
 
 
Geaumont, B. A., K. K. Sedivec, and C. S. Schauer.  2010.  Ring-necked pheasant parasitism of sharp-

tailed grouse nests in southwest North Dakota.  The Prairie Naturalist 42:73-75. 
Abstract:  We located and monitored sharp-tailed grouse nests as part of a ring-necked pheasant project 
that occurred from 2006 to 2009, and used chain-dragging to find nests of both species.  Eight of 10 
(80%) sharp-tailed grouse nests monitored contained one or more pheasant eggs and were considered 
parasitized.  Of the 10 nests, 1 parasitized nest was abandoned and not included in calculating apparent 
nest success. Overall, the 9 remaining nests were 44% (4/9 hatched) successful at hatching at least 1 
grouse egg. Two unparasitized nests had 50% success with the successful nest hatching 16 of 16 eggs. 
Seven parasitized nests were 43% (3/7 hatched) successful at hatching at least one grouse egg and 57% 
(4/7 hatched) successful at hatching at least one pheasant egg. In successful parasitized nests which 
hatched at least one pheasant or grouse chick, 25 of 52 grouse eggs (range 0-10 per clutch, SE = 2.25) 
hatched, while 14 of 16 (range 3-4 per clutch, SE = 0.29) pheasant eggs hatched. 
 
 
Geaumont, B. A., K. K. Sedivec, and C. S. Schauer.  2017.  Ring-necked pheasant use of post-

Conservation Reserve Program lands.  Rangeland Ecology and Management 70:569-575. 
 
Abstract:  The Conservation Reserve Program(CRP) has provided millions of ha of cover for numerous 
wildlife species. Many CRP 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 of ring-necked pheasant 
(Phasianus colchicus) to future changes in land use. We selected four land uses that may potentially 
occur on CRP lands being converted back to agriculture: 1) season-long grazing, 2) hay land, 3) no-till 
corn (Zea mays), and 4) no-till barley (Hordeum spp.). As a control, 32 ha of CRP grasslands were left idle 
to mimic land in CRP. Using data from 193 ring-necked pheasant nests, we found nest density was 
different among land uses (P < 0.01). The control and season-long grazing treatment did not differ from 
one another (P = 0.42; 0.43 and 0.24 nests∙ha−1, respectively), but both had greater nest densities 
than no-till corn and no-till barley treatments (P < 0.01; 0.04 and 0.03 nests∙ha−1, respectively). The nest 
density in the hay treatment (0.16 ± 0.04 nests∙ha−1) and control were different (P = 0.02). Ring-necked 
pheasant nest 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 visual obstruction, increased as a nest aged and 
throughout the nesting season, and were negatively affected by precipitation events. Our results 
suggest that maintaining CRP-type grasslands will be beneficial for ring-necked pheasants because of the 
nesting cover they provide. However, the conversion of CRP to livestock production may be a viable 
option that provides nesting opportunities for ring-necked pheasant, given vertical structure is available 
for nesting hens. 
 
 
Gehrt, S. D., and W. R. Clark.  2003.  Raccoons, coyotes, and reflections on the mesopredator release 

hypothesis.  Wildlife Society Bulletin 836-842. 
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Abstract: Nest success of many Neotropical migrants appears to have declined in recent years 
throughout much of North America, and mammalian predators have been implicated as contributors to 
this decline. The mesopredator release hypothesis (MRH) is becoming increasingly popular as an 
explanation for this trend. The point of our paper is to stimulate rigorous evaluation of the MRH, beyond 
correlations of track indices and nest success, for a variety of systems and species, and eliminate 
alternative explanations. It is perhaps worthwhile to consider that correlative evidence is only weak 
support for cause and effect (Johnson 2002). Controlled, manipulative experiments similar to Henke and 
Bryant (1999) are sorely lacking. To truly evaluate the validity of MRH for a coyote-mesopredator-bird 
system, the effects of coyote removal on mesopredator abundance and the mechanism for interference 
competition should be evaluated, in addition to concomitant nesting success of avian species. 
 
 
George, R. R., A. L. Farris, C. C. Schwartz, D. D. Humburg, and J. C. Coffey.  1979.  Native prairie grass 

pastures as nest cover for upland birds.  Wildlife Society Bulletin 7:4-9. 
 
Abstract:  Pastures seeded to pure stands of switchgrass (Panicum virgatum), Indian grass (Sor- 
ghastrum nutans), and big bluestem (Andropogon gerardi) and properly managed as warm-season 
livestock forage provided suitable nest cover for ring-necked pheasants (Phasianus colchicus) and other 
species of upland birds. Under good management, switchgrass plots produced 3.1 successful pheasant 
nests/10 ha. Privately owned switchgrass pastures produced 0.7 successful pheasant nests/10 ha even 
when grazed early due to drought. In contrast, privately owned alfalfa (Medicago sativa) and orchard 
grass (Dactylis glomerata) hay meadows (typical of existing nest cover in Iowa) produced no successful 
pheasant nests in 1976 due to early season hay cutting. Bobwhite quail (Colinus virginianus), mourning 
doves (Zenaida macroura), and several species of passerine birds also nested in 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 ring-necked pheasant populations.  Wildlife Society Bulletin 8:279-283. 
 
Abstract:  Comparison of ring-necked pheasant (Phasianus colchicus) spring roadside census data from 
the northern 2 tiers of counties in Iowa and the southern 2 tiers of counties in Minnesota over a 14-year 
period (1964-77) revealed no significant differences (t = 0.45, P > 0.50) in population trends despite 
consistently longer hunting seasons in Iowa. Both Minnesota and Iowa spring and summer pheasant 
indexes decreased exponentially from 1964 through 1977, due to habitat loss resulting from land-use 
changes and intensive farming. 
 
 
Gethings, O. J.  2018.  The influence of Syngamus trachea on pheasant populations.  Dissertation, 

Harper Adams University, United Kingdom. 
 
Abstract:  Syngamus trachea is a highly pathogenic parasite affecting managed pheasant populatons 
within the U.K. Morbidity and 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 spatio-temporal factors influencing disease occurrence on pheasant 
estates, and to determine what direct effect, if any, S. trachea is having on pheasant populations. 
Several factors influenced within and between-year disease transmission; the most important being pen 
age, average stocking density and soil moisture. Both stocking density and pen age were positively 
correlated with the number of eggs per gram of soil, whereas soil moisture was best modelled by means 
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of polynomial regression. Larval recovery was both moisture and temperature dependent, with 
increased movement and abundance of hatched larvae on herbage, which in turn, facilitated 
transmission. Infection status, i.e. positive faecal egg counts, was associated with larval abundance. The 
infectious stages of S. trachea were highly spatially aggregated, with feeders acting as a spatial focus for 
disease transmission in release pens. This relationship was highly linear, with a steep decline in the 
number of eggs per gram of soil within the first 2 m’s from the feeder. Syngamus trachea was previously 
thought to be relatively benign, however it was demonstrated that even sub-clinical infections were 
sufficient to reduce body condition in managed pheasants. It is clear that S. trachea is pervasive among 
managed pheasant populations, and the implications for survival and reproduction are likely to be 
significant in the absence of anthelmintic treatment. The finding of spatial foci upon estates provides a 
simple, low-cost solution to managing environmental contamination that should be incorporated into 
gamekeeper’s disease management plans. 
 
 
Gethoffer, F., N. Curland, U. Voigt, B. Woelfing, T. Ludwig, U. Heffels-Redmann, H. M. Hafez, M. Lierz, 

and U. Seibert.  2022.  Seroprevalences of specific antibodies against avian pathogens in free-
ranging ring-necked pheasants (Phasianus colchicus) in Northwestern Germany.  PLoS ONE 
16:e0255434. 

 
Abstract:  Infectious diseases in captive pheasants (Phasianus colchicus) are well known, but there is a 
lack of knowledge about occurrence and distribution of pathogens in free-ranging pheasants in 
Germany. We investigated 604 sera from hunted 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 (AIV) of subtypes H5, H7, H9, paramyxovirus type 1 (PMV-1), avian 
encephalomyelitis virus (AEV), infectious bursitis disease virus (IBDV), infectious bronchitis virus (IBV), 
infectious laryngotracheitis virus (ILTV), avian metapneumovirus (aMPV) and Salmonella sp., 
Mycoplasma synoviae (MS) and Mycoplasma gallisepticum (MG). In addition, 178 caeca were 
investigated for Histomonas meleagridis. The 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 area 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 antibodies against PMV-1 could not be 
detected and antibodies against AIV-H5, -H7 and -H9 and Mycoplasma spp. were detected in very few 
cases. 
 
 
Giesel, J. T., D. Brazeau, R. Koppelman, and D. Shiver.  1997.  Ring-necked pheasant population genetic 

structure.  Journal of Wildlife Management 61:1332-1338. 
 
Abstract:  We investigated genetic variability in 34 ring-necked pheasants (Phasianus colchicus) from 
north eastern Iowa using randomly amplified polymorphic DNA (RAPD). We collected pheasants from 5 
Conservation Reserve Program (CRP) habitats or longer-standing patches of overwintering and breeding 
habitats. Each habitat patch was separated from the others by 5-30 km of unsuitable breeding habitat. 
Significant genetic differentiation was found in 9 of the 10 possible inter-patch 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 fragmented. 
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Gilbertson, D. E., and E. J. Hugghins.  1964.  Helminth infections in pheasants from Brown County, 
South Dakota.  Journal of Wildlife Management 28:543-546. 

 
Abstract:  The viscera of 262 wild ring-necked pheasants (Phasianus colchicus) were examined for 
helminth parasites. All of the birds were taken in Brown County, South Dakota, during various months of 
1961. The collection consisted of 92 adults, 165 juveniles (young-of-the-year), and 5 birds of 
undetermined age. Parasitic worms were found in 97 (37.02 percent) of the pheasants, with 86 
harboring only a single species of helminth. The cecal worm (Heterakis gallinarum) was 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. The tapeworm (Choanotaenia 
infundibulum) was found in 15 birds (5.73 percent), but did not occur in any of the 106 birds taken 
during the winter. The intestinal nematode (Ascaridia galli) was found in one bird. 
 
 
Gill, J. A., and B. J. Verts.  1970.  Tolerances of two populations of ring-necked pheasants to DDT.  

Journal of Wildlife Management 34:630-636. 
 
Abstract: Tolerance to DDT of a population of ring-necked pheasants (Phasianus colchicus) occupying an 
area to which DDT was applied for 8 years, and of a population inhabiting a nearby area with no history 
of insecticide use was investigated during 1966-68. Median lethal concentrations (LC-50) of technical 
DDT in diets of week-old chicks indicated that progeny from the unexposed population were significantly 
more tolerant to DDT than progeny from the exposed population (P < 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 of generations 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, J. A., B. J. Verts, and A. G. Christensen.  1970.  Toxicities of DDE and some other analogs of DDT to 

pheasants.  Journal of Wildlife Management 34:223-226. 
 
Abstract:  Median lethal concentrations of p,p'-DDT, p,p'-DDD, p,p'-DDE, and a formulation of technical 
DDT in the diets of 7-day-old ring-necked pheasants (Phasianus colchicus) were 550 ppm, 522 ppm, 
1,086 ppm, and 93S ppm, respectively. The median lethal concentration of o,p'-DDT was not established, 
but was determined to be in excess of 5,000 ppm. On the basis of the relative toxicities of these 
chemicals, degradation of p,p'-DDT to p,p'-DDE in the environment would appear to enhance the 
survival of exposed birds. Because p,p'-DDE is reported to reduce the productivity in some species of 
birds, an advantage gained by the individual through degradation of p,p'-DDT might not be an advantage 
to populations. 
 
 
Ginn, W. E.  1947.  Band returns from Indiana club-reared pheasants.  Journal of Wildlife Management 

11:226-231. 
 
Abstract:  During the period between 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 December 6, 1943, 
representing 4.4 per cent of the total release. Assuming an equal cock-hen ratio, 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 pheasants 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: pre-hunting season, 20.8; open hunting season, 75.4; post-
hunting season, 2.5; and second year, 1.4. Distances traveled by 325 pen-reared 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; 38.2 per 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, J. H., and K. J. Haroldson.  2007.  Using regional wildlife surveys to assess the CRP: scale and 

data quality issues.  Journal of Field Ornithology 78:140–151. 
 
Abstract:  Evidence that the Conservation Reserve Program (CRP) has resulted in large-scale increases in 
populations of grassland birds is limited. Detecting large-scale 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 many factors influencing wildlife populations. Trying to isolate and 
quantify the contribution of CRP to large-scale population changes under these conditions is extremely 
difficult and tenuous. Data-quality issues affecting many large-scale monitoring programs exacerbate 
the problem. We use a case study of land-use and pheasant-monitoring data in Minnesota from 1974–
1997 to illustrate these problems. In our example, roadside counts of Ring-necked Pheasants (Phasianus 
colchicus) were correlated positively with percent of CRP grasslands within 1.6 km of survey routes, but 
the predicted change in mean pheasant counts (pre-CRP vs. CRP) was negative in three of five regions 
despite the addition of up to 8% CRP grasslands. We also documented concurrent losses (1.8%–6.1% per 
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, including commodity provisions that lead to conversion of 
pasture, hayland, and small grains to row crops. 
 
 
Giudice, J. H. and J. T. Ratti. 2020. Ring-necked Pheasant (Phasianus colchicus), version 1.0. In S. M. 

Billerman, editor.  Birds of the world.  Cornell Lab of Ornithology, Ithaca, NY, USA. 
 
(Abstract and content behind paywall.) 
 
 
Giudice, J. H., K. J. Haroldson, A. Harwood, and B. R. McMillan.  2013.  Using time-of-detection to 

evaluate detectability assumptions in temporally replicated aural count indices: an example 
with Ring-necked Pheasants.  Journal of Field Ornithology.  84:98-112. 

 
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 time or comparison 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 time-of-detection method to temporally replicated (within season) aural counts of 
crowing male Ring-necked Pheasants (Phasianus colchicus) at 18 sites in southern Minnesota in 2007 to 
evaluate the detectability assumptions. More specifically, we used the time-of-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 probability in our case study was 0.533 (SE = 0.030) and estimated spatial variation in E(p) was 
0.081 (95% CI: 0.057–0.126). On average, both adjusted (for p hat) and unadjusted counts of crowing 
males qualitatively described the simulated relationship between pheasant abundance and grassland 
abundance, but the bias-variance 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 
population-estimation procedures (e.g., mark-recapture, 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 example, the time-of-
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 the time-of-
detection method to estimate absolute abundances 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 
home ranges may overlap several sampling sites), temporally replicated counts, and inexact sampling 
coverage. 
 
 
Godar, A. J.  2020.  Ring-necked pheasant population and space use response to landscapes including 

spring cover crops.  Dissertation.  Kansas State University, Manhattan. 
 
Abstract:  Planting spring cover crops as part of a crop rotation is a potential management practice to 
increase nesting and brood-rearing habitat for grassland birds in agricultural landscapes.  Managers 
consider spring cover crops beneficial for wildlife populations while providing agricultural benefits by 
converting fallow fields to green fields during the breeding season.  Populations of ring-necked 
pheasants (Phasianus colchicus) are declining in Kansas, USA primarily due to intensification of row-crop 
agriculture reducing availability of quality habitat. Use of spring cover crops may increase recruitment of 
ring-necked pheasants by providing nesting and brood-rearing habitats when the field would normally 
be fallow. Plant composition of spring cover crop seed mixes varies based on the relative amount of 
small grains, grasses, and forbs. To maximize the influence of cover crops on local wildlife, an 
understanding of how wildlife species use landscapes containing cover crops and the potential role of 
cover crops on population growth is required. My objectives were to (1) estimate the effect of spring 
cover crops on ring-necked pheasant population demography, (2) measure brood habitat and resource 
selection, (3) measure hen habitat and resource selection during the breeding season, and (4) test 
vegetation and insect composition among cover crop mixes and across other cover types.  I compared 
ring-necked pheasant, plant, and insect response among three cover crop seed mixes and chemical 
fallow control treatments in 26 study sites on private land in four counties in western Kansas during 
2017-2019. The three cover crop mixes were GreenSpring© (73 kg/ha; cool-season peas [Pisum sativum] 
and oats [Avena sativa]; 321.4 ha), Chick Magnet© (28 kg/ha; warm-season, broad-leafed forbs; 322.8 
ha), and a Custom Wildlife Mix (41 kg/ha; multispecies mix for wildlife; 334.6 ha). In Conservation 
Reserve Program (CRP) fields within 2 km of treatments fields, I captured pheasants via nightlighting. 
Captured female pheasants (n = 139) were outfitted with a 15-g necklace-style very-high-frequency 
transmitter with an 8-hr mortality switch and a unique numbered aluminum leg band. Radio-collared 
individuals were monitored a minimum of twice a week from capture through September each year to 
measure movements and habitat use through nesting, brood rearing, and brood break-up periods. 
When conditions allowed, nesting females were monitored daily to determine nest success and nest 
hatch day. I conducted weekly vegetation surveys and biweekly insect sweep surveys in cover crop fields 
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and surrounding potential habitat patches (i.e., CRP, native pasture, wheat, and other crop fields). I 
estimated home ranges for hens with ≥30 locations during the breeding season (= 91.05 ha, SE = 14.43, 
n = 55). Selection of cover types was based on use versus availability of different cover types within each 
home range. Every location was assigned a cover type and 2 weekly locations were randomly selected 
for vegetation and insect surveys with a paired random location. I found that (1) pheasant population 
growth increased in cover crop fields, (2) broods used cover crop fields, (3) pheasants selected for CRP 
cover types across all time periods, but resource selection varied based on availability of resources and 
physiological requirements, and (4) cover crop fields provided more cover and insects than chemical 
fallow fields. Insect (Wilks λ = 0.07, F5,376 = 18.66, P < 0.0001, n = 382) and vegetation measurements 
(Wilks λ = 0.15, F5,3247 = 256.94, P < 0.0001, n = 3,316) varied by cover type. Chick Magnet provided 
the most forb cover of all cover types and the greatest average count of insects. Pheasant hens showed 
strong selection for CRP (2nd order: λ = 0.203, P = 0.001; 3rd order: λ = 0.204, P = 0.015). Broods used 
cover crops, crops 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 population but pheasant hens with cover crops within their home range 
showed greater population growth than those without cover crops within their home range. Cover crops 
placed closely to CRP land may increase local pheasant population growth. Spring cover crops help 
mitigate the negative effects of intensive agriculture practices on grassland birds by providing additional 
insect forage and connecting isolated habitat patches during the breeding season. 
 
 
Godar, A., A. Piernicky, D. Haukos, and J. Prendergast.  2023.  Ring-necked pheasant brood habitat 

selection and movements in an intensive agricultural landscape.  Prairie Naturalist 55:107-123. 
 
Abstract:  Management of row crops can greatly influence wildlife populations in an agriculturally 
intensive landscape. Many upland gamebird populations, including Phasianus colchicus L. (Ring-necked 
Pheasant; hereafter pheasant) are experiencing contemporary population declines in such landscapes 
throughout the Midwest United States. Reduced availability of quality brood habitat may be a factor in 
these declines. Alternative practices, such as spring cover crops, may increase brood survival and benefit 
local pheasant populations. Our objectives were to follow radio-tagged females and assess pheasant 
brood 1) movements among available habitat patches within landscapes including spring cover crops 
and Conservation Reserve Program (CRP) fields, 2) relative use of available cover types within a 
landscape, 3) selection of vegetation structure, vegetation composition, and invertebrate community 
structure by brood-rearing hens in landscapes dominated by row-crop agriculture, and 4) survival rates. 
Broods were found primarily in grassy areas (native grass, pasture, train track right-of-way, and grass 
strips) and spring cover crop fields even though cover crops were the least common cover type in all 
study areas. Brood movements were limited with broods staying near nest locations for 30 days after 
hatch. Though movements were small, broods were found in multiple cover types, averaging 2.8 out of 
6 available cover types. There was no difference between used and random locations for invertebrate 
metrics including total counts, biomass, and richness; order-specific biomass; and order-specific counts. 
Visual obstruction and vegetation composition were similar between used and random locations. Across 
our study sites, we found little support for point-site selection (i.e., within-patch 4th order selection) but 
significant support for patch-site selection by female pheasants attending broods. Spring cover crops 
(<5%) and CRP (<15%) comprised a small percentage of the landscape area, but were selected by 
females attending broods as each contained approximately 25% of brood locations. Apparent survival of 
pheasant broods was low compared to other studies. Female pheasants selected for spring cover crops 
and CRP when attending broods, both are alternatives to current row-crop farming practices. As 
pheasants continue to respond to changes in western Kansas landscapes, homogeneity of cover types 
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found in agricultural landscapes can be detrimental if practices continue to shift from quality pheasant 
habitat but can be advantageous if practices shift towards favorable management practices. 
 
 
Goransson, G., T. von Schantz, I. Froberg, A. Helgee, and H. Wittzell.  1990.  Male characteristics, 

viability and harem size in the pheasant, Phasianus colchicus.  Animal Behavior 40:89-104. 
 
Abstract:  A population of pheasants was studied for 4 years in southern Sweden to determine how 
sexual selection operates among males. Morphological characters, viability, dominance, territory 
quality, date of territorial establishment, harem size and reproductive success of males were measured; 
81 males and 101 females were radio-tracked. The spur length of males was the most important 
predictor of harem size. Phenotypic condition and viability were significantly related to spur length, the 
best single predictor of the reproductive success of males. These are the first data to show that a 
sexually selected male character correlates significantly with male viability. The results support models 
suggesting that viability-based processes can contribute to the evolution of mate choice and secondary 
sexual characters. 
 
 
Gordon, S., Jr.  1941.  A sampling technique for the determination of hunters’ activities and the 

economics thereof.  Journal of Wildlife Management 5:260-278. 
 
Abstract:  1. This paper reports a method of sampling hunter activity according to age, income, and 
occupational groups, that was carried on experimentally 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 
County and gathered statistics on some 300 licensed and non-licensed 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 the questions 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 consistency that is believed 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 furs valued 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 and game management 
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 information applicable to entire states can be obtained. 14. The cost 
of the experimental sur vey for field work alone was approximately $.60 for each completed interview. 
With experience, it is believed that costs of further surveys might be considerably reduced. 15. A 
suggested revision for the interview is made to achieve economy without reduction in accuracy. 
 
 
Graham, S. A., and G. Hesterberg.  1948.  The influence of climate on the ring-necked pheasant.  

Journal of Wildlife Management 12:9-14. 
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Abstract:  Numerous hypotheses have been suggested 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 and finally disappears. This certainly 
suggests that some climatic effect is operating.  Climatographs of a series of localities where the ring-
necked has been successful were compared with another series where the birds have been unsuccessful 
or only partly successful. There seemed to be no consistent similarity in the form of the graphs 
representing successful localities.  It seems entirely possible that the southern distribution of pheasants 
in the United States may be due to intense spring insolation of the exposed eggs 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 the limits of possible distribution toward the south. But within the favorable area 
other limiting factors would operate to make specific localities either favorable or unfavorable. 
 
 
Grahn, M.  1993.  Mortality in the pheasant Phasianus colchicus during the breeding season.  

Behavioral Ecology and Sociobiology 32:95-101. 
 
Abstract:  Mortality of wild radio-tagged pheasants was analysed over six breeding seasons (1984- 1987 
and 1989-1990) in the Revinge area in southernmost Sweden. The aim of the study was to compare 
morphology and behaviour of birds found dead with those that survived the breeding season (from the 
first week of April to 30 June). The pheasants were kept over winter in an outdoor enclosure, equipped 
with radio transmitters, and released during the first week of April. In all, 49 females and 43 males were 
found dead and the average breeding-season mortality was 25% in males and 26% in females (not 
including birds that disappeared). The main predators were goshawk Accipiter gentilis and red fox 
Vulpes vulpes. Mortality among males peaked in late April whereas female mortality was highest in late 
May. Measurements of morphology included: length of tail, tarsus and wing, body mass and for males, 
spur length. The only morphological trait that differed between sur- vivors and non-survivors was spur 
length in males; survivors had longer spurs. This difference was only found when allometric effects of 
age and body size on spur length were controlled for. Attractiveness and spacing behaviour of non-
surviving males were recorded by telemetry from release until the last day of life, and com- pared with 
the average performance of survivors in that year. Non-surviving males moved shorter distances be- 
tween days but did not differ from survivors in calling activity and attractiveness. Calling activity was 
higher in males that died early in the season compared to those dying late in the season. No differences 
were found be- tween surviving and non-surviving females. 
 
 
Grahn, M., G. Goransson, and T. von Schantz.  1993.  Territory acquisition and mating success in 

pheasants, Phasianus colchicus: an experiment.  Animal Behavior 46:721-730. 
 
Abstract:  In a field experiment, the territorial establishment of male pheasants in the Revinge area of 
southern Sweden was manipulated. This was done to estimate the influence of male-male competition 
for high quality territories on the males' prospective attraction of females. A collateral of the experiment 
was to evaluate whether differences in male spur length affected the males' ability to establish and 
maintain territories. Two groups of wild male pheasants with different average spur length, but 
otherwise similar in body measurements and age distribution, were compared regarding territoriality 
and attraction of females. By an earlier release from the over-wintering enclosure, the short-spurred 
birds were allowed to establish territories 3 weeks ahead of the long-spurred ones. Significantly fewer 
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males of the long-spurred group established a territory compared with the short-spurred group. 
Furthermore, the short-spurred males' home-range locations were not affected by the proximity to 
males of the long-spurred group. In only one case out of 14 did a male from the long-spurred group 
succeed in seizing a territory from a male in the short-spurred group. The two groups of males did not 
differ significantly in attraction of females. This result remained unchanged after controlling statistically 
for differences in spur-length between the two groups. 
 
 
Grahn, M., and T. von Schantz.  1994.  Fashion and age in pheasants: Age differences in mate choice.  

Proceedings of the Royal Society of London B 255:237-241. 
 
Abstract:  Commonly, younger males have less exaggerated secondary sexual characters than older 
males. In recent models of the evolution of ornamental traits through intersexual selection, it is often 
assumed that the ornaments confer a handicap to the bearers and thus reflect males' phenotypic 
condition. Hence, if younger males have a lower cost in growing their less exaggerated ornaments 
because of delayed development, it could be expected that those traits should be less revealing of 
condition in younger individuals. Consequently, in species where the development of ornaments is age 
dependent, females should pay less attention to condition-dependent traits when choosing among 
younger as compared with older males. This study on ring-necked pheasants shows that males' 
attraction of females, measured in the wild by radio-tracking, was less affected by spur length in 1-year-
old males than in older males. In addition, analysis of fluctuating asymmetry suggests that the shorter 
spurs of 1-year-old pheasants were less revealing of male quality. 
 
 
Greeley, F.  1962.  Effects of calcium deficiency on laying hen pheasants.  Journal of Wildlife 

Management 26:186-193. 
 
Abstract:  The failure of pheasants to become widely established on acid soils in the eastern United 
States, especially 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 percent of the 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 on a low-calcium diet lost more 
weight than hens which produced many eggs on a high-calcium diet. The bone-ash content and eggshell 
thickness of wild hens from thriving populations in central Illinois 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 
collected during the subsequent breeding season showed no evidence of a decline in bone-ash. 
 
 
Green, R. E., M. A. Taggart, D. J. Pain, N. A. Clark, L. Clewley, R. Cromie, B. Elliot, 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 ammunition for hunting common pheasants Phasianus colchicus in 
Britain.  Conservation Evidence Journal 18:1-9. 
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Abstract:  There are significant negative effects of exposure to spent lead ammunition on wildlife and 
human health. A joint statement was issued by nine UK shooting and rural organisations on 24th 
February 2020 intended to encourage a voluntary transition to non-lead shotgun ammunition within five 
years “in consideration of wildlife, the environment and to ensure a market for the healthiest game 
products”. We dissected carcasses of wild-shot common pheasants Phasianus colchicus sold or offered 
for human consumption in Britain in the shooting season between 1st October 2020 and 1st February 
2021 to recover shotgun pellets. The principal metallic element composing one pellet from each bird 
was identified using inductively coupled plasma atomic emission spectrometry. The results showed that 
99% of the 180 pheasants from which shotgun pellets were recovered had been killed using lead 
shotgun ammunition, compared with 100% in a much smaller study conducted in the 2008/2009 
shooting season. We conclude that the shooting and rural organisations’ joint statement, and their 
subsequent promotional actions, have not yet had a detectable effect on the ammunition types used by 
shooters supplying 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 pheasants (Phasianus colchicus) killed 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 principally of lead (Pb). Lead shotgun pellets often 
fragment on impact within the bodies of gamebirds, leaving small lead particles in the meat that are 
difficult for consumers to detect and remove and from which a greater proportion of lead is likely to be 
absorbed. Chronic exposure to even low levels of lead is associated with negative health effects in 
humans and especially in groups particularly vulnerable to the effects of lead, which include young 
children and pregnant women. Our study used a high-resolution computerised tomography X-ray 
scanner to locate, in three dimensions, metal fragments embedded within carcasses of eight pheasants 
sold for human consumption in the UK. Small radio-dense fragments (<2 mm diameter), assumed to be 
metallic lead, were present in 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 discarding a large proportion 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 most damaged tissue. 
 
 
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 36:700-705. 
 
Abstract:  Wild Illinois pheasants (Phasianus colchicus) captured in fall and winter, 1969-70 and 1970-71, 
and separated into juvenile and adult age-classes on the basis of bursa depths, were used to evaluate 
proximal (innermost or Number 1) primary measurements as age criteria. The proximal primary shaft 
diameters (PPSD) of 307 cocks, collected during fall, separated into juvenile and adult age-classes at 
3.210 mm (0.1264 inch) with 92 percent reliability. A sample of 46 cocks, collected during winter, 
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 winter, separation occurred at 2.858 mm (0.1125 inch) with 92 percent 
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reliability. The reliability of PPSD as separation criteria could not be enhanced by taking into account the 
lengths of the proximal primaries. Oven-drying of proximal primaries was necessary to obtain 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 significant difference. The fully grown PPSD of juveniles of 
both sexes, as measured in fall, were 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 PPSD of juveniles in winter suggested 
lower fall-to-winter survival rates of late-hatched juveniles (with large proximal primaries), compared 
with early-hatched juveniles. 
 
 
Greenwood, R. J., A. B. Sargeant, and D. H. Johnson.  1985.  Evaluation of mark-recapture for 

estimating striped skunk abundance.  Journal of Wildlife Management 49:332-340. 
 
Abstract:  The mark-recapture method for estimating striped skunk (Mephitis mephitis) abundance was 
evaluated by systematically livetrapping a radio-equipped population on a 31.4-km2 study area in North 
Dakota during late April of 1977 and 1978. The study population was 10 females and 13 males in 1977 
and 20 females and 8 males in 1978. Skunks were almost exclusively nocturnal. Males traveled greater 
nightly distances than females (3.3 vs. 2.6 km, P < 0.05) and had larger home ranges (308 vs. 242 ha) 
although not significantly so. Increased windchill reduced night-time activity. The population was 
demographically but not geographically closed. Frequency of capture was positively correlated with time 
skunks spent on the study area. Little variation in capture probabilities was found among trap-nights. 
Skunks exhibited neither trap-proneness nor shyness. Capture rates in 1977 were higher for males than 
for females; the reverse occurred in 1978. Variation in individual capture rates was indicated among 
males in 1977 and among females in 1978. Ten estimators produced generally similar results, but all 
underestimated true population size. Underestimation was a function of the number of untrapped 
skunks, primarily those that spent limited time on the study area. The jackknife method produced the 
best estimates of skunk abundance 
 
 
Grove, R. A., D. R. Buhler, C. J. Henny, and A. D. Drew.  1998.  Declining ring-necked pheasants in the 

Klamath Basin, California: I.  Insecticide exposure.  Ecotoxicology 7:305-312. 
 
Abstract:  A study of organophosphorus (OP) insecticide exposure was conducted on a declining 
population of ring-necked pheasants (Phasianus colchicus) associated 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 
intensive farming 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 radio-equipped hens were 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 were radio-equipped, 
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 young were acutely intoxicated. However, the loss of insects killed 
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by insecticide use may have contributed to food shortages of young pheasants, indirectly influencing 
survival. 
 
 
Gruntorad, M. P., J. J. Lusk, and C. J. Chizinski. 2024. Annual variation in attribute importance to 

upland game hunter satisfaction in Nebraska. Journal of Wildlife Management 89:e22666. 
 
Abstract: To sustain recreational hunting participation, we need to identify what makes a hunting 
experience satisfying. Merely identifying which factors are important to hunter satisfaction may be 
insufficient, however, as factor importance could vary across consecutive hunting seasons. Using online 
surveys, completed by individuals who hunted upland game in Nebraska, USA, from 2018 to 2022, we 
applied importance grid analysis (IGA) and penalty–reward contrast analysis (PRCA) to examine how 
activity‐specific factors influenced satisfaction across 5 consecutive hunting seasons. Results suggested 
consistent differences between the explicit (perceived importance) and implicit (performance) 
importance of factors for each hunting season. Factors related to seeing birds and harvest held greater 
implicit importance than expected based on explicit importance ratings (τ > 0.55, P < 0.05), whereas 
factors relating to access and other hunters held relatively lower implicit importance (τ < 0.31, P < 0.05). 
The PRCA method consistently identified seeing game birds as a minimum requirement to upland game 
hunting (penalty β < −0.26, P < 0.01). However, factors relating to harvest, access, and other hunters 
emerged as important only within certain seasons. Using IGA and PRCA provided valuable insights about 
the importance of hunters seeing game birds, and how aspects of different hunting seasons may 
improve satisfaction for hunters. 
 
 
Gruntorad, M. P., J. J. Lusk, M. P. Vrtiska, and C. J. Chizinski.  2020.  Identifying factors influencing 

hunter satisfaction across hunting activities in Nebraska.  Human Dimensions of Wildlife 
25:215-231.  

 
Abstract:  Using an online survey completed by individuals who hunted deer, waterfowl, upland game, 
or spring turkey in Nebraska during the 2017–2018 hunting seasons, we applied importance-grid 
analysis (IGA) and penalty-reward-contrast analysis (PRCA) to examine how activity-related attributes 
are related to satisfaction for each type of hunting activity. Effective response rates for the deer, 
waterfowl, small and upland-game, and spring turkey hunting surveys were 23%, 16%, 19%, and 27%, 
respectively. Results suggested that among hunting activities, different attributes were related to their 
sense of satisfaction. PRCA identified “seeing game animals” as a minimum requirement for 
participation in all activities except waterfowl hunting. “Seeing game birds” and “harvesting the daily 
bag limit” were identified as attributes that related to satisfaction and dissatisfaction among waterfowl 
hunters. Our study provides insights into factors that are important to satisfaction for each hunting 
activity. 
 
 
Gugala, D., M. Flis, and E. R. Grela.  2019.  The effect of zinc, iron, calcium, and copper from organic 

sources in pheasant diet on the performance, hatching, minerals, and fatty acid composition 
of eggs.  Poultry Science 98:4640-4647.  

 
Abstract: The paper presents findings about how the substitution of calcium, iron, zinc, and copper salts 
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 
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yolk. 4 groups were created for the experiment: 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% chelate share was not 
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 ad libitum, with free access to water. Their feed intake was 
recorded each day. The birds were weighed at the beginning and end of the egg-laying period. The eggs 
were collected throughout the egg-laying period, and the eggs gathered at the culmination of the egg-
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 cholesterol 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 egg-laying performance, with a concurrent fall in the size and weight of 
the eggs. The highest egg-laying 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 
corresponded with the highest incubation yield and hatchling 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 
salts, 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 of n-6 and n-3 polyunsaturated fatty acids (PUFAs), with a far 
more advantageous n-6/n-3 proportion. No differences 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. 
 
 
Guthery, F. S., and J. H. Shaw.  2013.  Density dependence: applications in wildlife management.  

Journal of Wildlife Management 77:33-38. 
 
Abstract:  Knowledge of density-dependent 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 density-dependent effects on population growth, harvest management under the logistic model, 
and management to increase or decrease survival and production. Empirical data show density-
dependent growth for white-tailed deer (Odocoileus virginianus), reindeer (Rangifer tarandus), ring-
necked pheasants (Phasianus colchicus), and northern bobwhites (Colinus virginianus), although 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 
and complexity in density-dependent processes. Under density dependence, managing to increase 
production or survival may be self-defeating because an increase in 1 demographic variable entails a 
decrease in the other for sustaining populations (λ = 1). The problem can be addressed by providing 
space for population growth (λ > 1), at least until growth re-establishes the density-dependent response 
(λ = 1). 
 
 
Guthery, F. S., and R. W. Whiteside.  1984.  Playas important to pheasants on the Texas High Plains.  

Wildlife Society Bulletin 12:40-43. 
 
Abstract:  This study quantified the relationships between pre-hunt pheasant populations and habitat 
availability in irrigated portions of the Southern High Plains of Texas.  Pheasant numbers varied among 
the study playas during both pre- and post-hunt periods. The highest habitat-specific (playa) density 
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recorded was 10.9 birds/ha.  Pheasant populations were related to areas of cattail-bulrush community 
and large grains (Table 2).  Playas with greater areas of large grains, mainly corn, likely received more 
irrigation runoff water, which was necessary to maintain the cattail-bulrush community in our study 
area.  Under the prevailing conditions, minimum requirements for pre-hunt populations of 200 or more 
associated with a playa appear to be at least 5 ha of the cattail-bulrush 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, and S. M. Meyers.  1987.  Relationships of habitat structure to nest 

success of ring-necked pheasants.  Journal of Wildlife Management 51:421-425. 
 
Abstract: Rates of predation on nests of pen-reared ring-necked pheasants (Phasianus colchicus), 
released in spring, were compared between strip and non-strip habitats in the Willamette Valley, 
Oregon, from 1980 to 1983. Nests in strip habitats had rates of predation 4 x greater than nests in non-
strip habitats. Differences between successful and depredated nests were related primarily to 
differences in habitat pattern rather than vegetative components or vertical cover at nest sites. 
 
 
Haensly, T. F., S. M. Meyers, J. A. Crawford, and W. J. Castillo.  1985.  Treatments affecting post-

release survival and productivity of pen-reared ring-necked pheasants.  Wildlife Society 
Bulletin 13:521-528. 

 
Abstract:  Reduction of physiological stress, modification of behavior, different genetic stocks, and 
different times of release were tested to deter mine if survival and productivity could be increased for 
pen-reared pheasant hens released in spring. From 1980 to 1983, 468 radio-tagged hens were released 
in western Oregon. Delaying release from mid-April to late April/mid-May increased survival of hens and 
recruitment of young. Changes in available cover likely affected these increases. Limited evidence 
indicated rearing game-farm birds with progeny of wild-trapped birds increased survival of hens. 
Releases of hens in spring were not a cost-effective means to produce roosters for hunting in fall despite 
increased survival, nest success, and recruitment. 
 
 
Hall, A. D. W.  2020.  Improving sustainability and monitoring within the UK pheasant release system.  

Dissertation.  University of Exeter, United Kingdom. 
 
Abstract:  Between 39-57 million pheasants (Phasianus colchicus) are 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, releases at high densities 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 affecting the shooting industry, increase knowledge and understanding of the impacts 
of pheasant releases on wildlife, and ensure that methods of monitoring pheasant populations are 
robust and reliable.  I showed that two separate rearing enhancements can be combined within 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 providing an improved diet during rearing that resulted in 
improved pheasant survival post-release, enabling more to contribute to the harvest. Enhanced 
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pheasants were harvested at rates 16-17% higher than Control pheasants on shoots releasing <601 or 
>2000 pheasants but 6% lower on shoots releasing 601-2000 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 proportionally more Control. Enhanced Rearing 
was cost-effective, only increasing the average cost per pheasant by 2.6%. Enhanced pheasants also flew 
higher, had larger hearts, larger breast muscles, thicker tarsi, gained weight more slowly over time, and 
impact invertebrates 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 population as a whole does not change 
over the course of the shooting season.  Releasing pheasants can lower total invertebrate biomass, slug 
counts, and detritivore counts within the release pen by 4 weeks post-release when overall invertebrate 
abundance is high, but this effect is removed by 9 weeks post-release. Conversely, when overall 
invertebrate abundance is low, there is little effect of releasing pheasants on invertebrates within 
release pens 4 weeks post-release, but by 9 weeks post-release, pen interiors can have 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 release pen, reduced detritivore counts both inside and outside of the pen, and 
increase slug counts both inside and outside of the pen.  I created a correction factor that accounts for 
the deterioration rate of the Multi-Tag patagial wing tag which is widely used for marking gamebirds. 
This allows past and future datasets using this tag to increase the accuracy of their findings. Even with 
the correction factor, I recommend that Multi-Tags not be used for long-term (>1 year) studies. I 
improved the accuracy of aging pheasants using proximal primary feather features by 1.3% by adding 
feather mass as an additional variable to length and diameter. I also found that machine learning may be 
overall less effective at aging pheasants via the proximal primary method alone. Finally, I discussed the 
implications of my findings and how they could impact wildlife conservation, pheasant and shoot 
management, and monitoring gamebird populations. I also identified several areas for potential future 
study. 
 
 
Hall, A., R. A. Sage, and J. R. Madden.  2021.  The effects of released pheasants on invertebrate 

populations in and around woodland release sites.  Ecology and Evolution 11:13559-13569. 
 
Abstract:  The release of gamebirds for recreational shooting exerts a series of effects on the ecosystems 
into which they are placed. Pheasants (Phasianus colchicus) are omnivorous and eat invertebrates, 
especially when young or, if females, when breeding. Consequently, the release of large numbers of 
pheasants into woodland release pens may affect local 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 prior to releases in 
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 had prior experience of eating invertebrates. While 
accounting for overall seasonal declines in invertebrates trapped, we detected changes for total 
invertebrate biomass and total counts indicative of released pheasants causing local decreases inside 
pens, either 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 their earlier 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 
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believed to be especially 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 have on invertebrate 
communities at release sites in woodlands are complex and that long-term and taxon-specific 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 young pen-reared pheasants.  

Journal of Wildlife Management 35:429-434. 
 
Abstract:  Three levels of encapsulated aldrin (0.5, 1.0, and 1.5 mg) were administered weekly to pen-
reared pheasants (Phasianus colchicus) from 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 of pheasants between 5 and 21 weeks of age was depressed (P < 0.01) 
by administration of weekly aldrin dosages of 1.0 and 1.5 mg. Dieldrin values in brains and bodies 
increased proportionately with treatment levels during the period of administration, whereas aldrin 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 caused the death of 11 of 22, S-week-old pheasants within 48 hours. Mean levels of aldrin 
plus dieldrin in these 11 birds were:  brains, 2.72 ppm (2.13-4.25 ppm range); bodies, 2.38 ppm (1.45-
4.35); and feathers, 0.81 ppm (0.56-1.43). 
 
 
Hallett, D. L., W. R. Edwards, and G. V. Burger (eds.).  1988.  Pheasants: symptoms of wildlife problems 

on agricultural lands.  North Central Section of the Wildlife Society, Bloomington, Indiana, 345 
pp. 

 
Contents: 

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

• Distribution and Abundance of the Ring-Necked Pheasant in North America - Robert B. Dahlgren 
(p. 29-43) 

• Federal Pheasants-Impact of Federal Agricultural Programs on Pheasant Habitat, 1934-1985 - 
Alfred H. Berner (p. 45-93) 

• Wildlife Opportunities Within Federal Agricultural Programs - Stephen J. Brady and Rex Hamilton 
(p. 95-109) 

• The Dynamics of Pheasant Abundance During the Transition of Intensive Row-Cropping in Illinois 
- Stanley L. Etter, Richard E. Warner, G. Blair Joselyn, and John E. Warnock (p. 111-127) 

• Habitat Management: How Well Do We Recognize the Pheasant Facts of Life? - Richard E. 
Warner (p. 129-146) 

• A Population Model as an Aid to Pheasant Management - David A. Hill and Peter A. Robertson 
(p. 149-163) 

• Pheasant Survival and the Role of Predation - LeRoy R. Petersen, Robert T. Dumke, and John M. 
Gates (p. 165-196) 

• Genetic Management of North American Pheasants - Richard E. Warner and David P. Philipp (p. 
199-212) 
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• Dimensions of Quality Pheasant Hunting - Thomas A. Heberlein (p. 215-226) 

• South Dakota Fee Hunting: More Headaches or More Pheasants - Kenneth E. Solomon (p. 229-
238) 

• Pheasants Forever, Quail Unlimited: The Role of Species Constituency Groups in Upland Wildlife 
Management - James B. Wooley Jr., Roger Wells, and William R. Edwards (p. 241-250) 

• Potential Impacts of Ring-Necked Pheasants on Other Game Birds - Richard O. Kimmel (p. 253-
265) 

• An Evaluation of Methods for Controlling Pheasants on Illinois Prairie-Chicken Sanctuaries - 
Ronald L. Westemeier (p. 267-288) 

• Sichuans, Pheasants of the Future? Learning from Past Release Programs - Harold H. Prince, Pete 
Squibb, and Glenn Y. Belyea (p. 291-305) 

• Realities of "Population Regulation" and Harvest Management - William R. Edwards (p. 307-335) 

• A Perspective on the Symposium and on Pheasants - William R. Edwards (p. 337-345) 
 
 
Hansen, L., P. Feather, and D. Shank.  1999.  Valuation of agriculture’s multi-site environmental 

impacts: an application to pheasant hunting.  Agricultural and Resource Economics Review 
28:199-207. 

 
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 for pheasant hunting was estimated using a recently 
developed multi-site 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 
environmental 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 subtle changes 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 37:454-461. 
 
Abstract:  Movement trends and cover preferences of 13 ring-necked pheasant (Phasianus colchicus) 
hens, 8 of which produced broods, were studied by radiotelemetry from June to October in 1969 and 
1970. The average minimum home-range size was 90 acres (SD + 48), the length of major axis of home 
ranges was 0.71 + 0.28 mile, and the average minimum activity radius was 0.16 + 0.09 mile. Home 
ranges were smallest during the peak of hatch (15-30 June) and in October, and largest during the sown 
small-grain harvest (16-31 August). Alfalfa was the most extensively used cover type both day and night, 
and was preferred in all months of study. Sown small-grain fields, corn fields, and shelter belts were 
intermittently preferred for nesting or roosting. 
 
 
Harding, E. K., D. F. Doak, and J. D. Albertson.  2001.  Evaluating the effectiveness of predator control: 

the non-native red fox as a case study.  Conservation Biology 15:1114-1122. 
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Abstract:  Non-native vertebrate predators pose a severe threat to many native species, and a variety of 
management programs are aimed at reducing predator effects. We sought to assess the effects of 
predator-control programs by analyzing changes in prey and predator populations based on data 
commonly collected in these programs. We examined data from a predator-control program that 
primarily targets the introduced red fox (Vulpes vulpes regalis) in central California. Red foxes negatively 
affect populations of native waterbirds, particularly the endangered California Clapper Rail (Rallus 
longirostris obsoletus). Using a combination of matrix population modeling, simple difference equations, 
and statistical analysis, we analyzed data on removed predators and monitored prey populations. Past 
control efforts succeeded in depressing fox numbers in local areas over 3-month intervals, and there 
was a significant, positive relationship between the growth rate of local Clapper Rail populations and the 
successful trapping of red foxes in the preceding year. By modeling the effect of different fox-removal 
rates, we found that a stable or declining population could be achieved by removing a minimum of 50% 
of the adults and 25% of the juveniles. Under trapping rates of 50- 70%, the proportion of the fox 
population composed of immigrants averaged 20-52%. In contrast to the current management 
approach, elasticity analyses suggested that changes in adult survival rates had relatively little effect on 
long-term population growth. Overall, our approach indicated that predator control was effective in the 
short term, but for longer-term success it may be necessary to redirect efforts to control juvenile and 
immigrant foxes. Our analytical approach is potentially useful for evaluating current control programs 
aimed at reducing the effects of predators on native species. 
 
 
Haroldson, K. J., R. O. Kimmel, M. R. Riggs, and A. H. Berner.  2006.  Association of ring-necked 

pheasant, gray partridge, and meadowlark abundance to Conservation Reserve Program 
grasslands. Journal of Wildlife Management 70:1276–1284. 

 
Abstract:  Wildlife managers and farm program 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 ring-necked pheasants (Phasianus colchicus), gray partridge (Perdix perdix), and 
meadowlarks (Sturnella spp.) in south-central Minnesota, USA, over a 10-year CRP enrollment 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. Pheasant indices also varied by year, 
and the magnitude of year effects were equivalent to a change in grass abundance of 26-36%. 
Regardless of the amount of grass habitat available, partridge indices in our study declined dramatically 
from a peak in 1990 to a low in 1994-1995. 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 CRP grassland in 
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 fluctuate dramatically over time with little apparent change 
in habitat abundance. 
 
 
Harper, J. A.  1963.  Calcium in grit consumed by juvenile pheasants in east-central Illinois.  Journal of 

Wildlife Management 27:362-367. 
 
Abstract: The total amount of grit from the gizzards of 127 wild young pheasants (Phasianus colchicus) 
increased whereas the percentage of calcitic grit, and thus calcium, decreased, progressively, as the 
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birds increased in age from 2 to 10 months. The amount of calcitic grit found in the gizzards ranged from 
13.9 percent to less than 0.1 percent of the total grit for birds 7-8 weeks and 9-10 months old, 
respectively. Grit from gizzards of birds 6-8 weeks old contained 4.9 percent calcium whereas grit from 
birds older than 4 months contained less than 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 they selected calcareous 
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 dolomitic limestone, 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 pheasants in east-central Illinois.  Journal of 

Wildlife Management 28:264-270. 
 
Abstract:  This paper discusses the amount of calcium occurring in the grit from gizzards of 178 wild, 
adult pheasant hens (Phasianus colchicus) collected in east-central Illinois during the 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.  Dolomitic grit was found in gizzards of hens in almost negligible quantities during April-
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 known egg-laying 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 between 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 the 23-day incubation 
period.  Calcium in gizzard grit of hens was less than 1.0 percent during the brooding 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 gizzard 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 noncalcareous grit but also to ingest selectively calcium-rich 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 

Illinois.  Journal of Wildlife Management 28:722-731. 
 
Abstract: The role of deficient calcium as a factor limiting the distribution of pheasants (Phasianus 
colchicus) in Illinois was investigated by comparing the availability of calcium and its subsequent 
ingestion by wild pheasants on an area (Neoga) of old glacial till originating from the Illinoian 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 the calcitic 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 very similar. The number and hatchability of eggs per incubated clutch, the production of chicks 
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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 pheasants, particularly 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, are apparently 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 and fragmentation are the greatest threats to wildlife conservation.  Grasslands 
are among the most threatened ecosystems worldwide. The large-scale conversion of North American 
grasslands to cultivation has been strongly associated with declines of grassland bird populations. The 
ring-necked pheasant (Phasianus colchicus) is a common grassland bird which is negatively impacted by 
the conversion of grassland to cropland. Though pheasants are non-native to South Dakota, they have 
become naturalized in most of the state. 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 of 3 years (2017-2019), we i) 
examined pheasant space use in multiple seasons, ii) quantified nest-site selection and brood-site 
selection, and iii) estimated adult survival during breeding season. Additionally, we used annual count 
data from pheasant brood routes from 1993-2016 to identify high (HotSpot) and low (ColdSpot) 
pheasant productivity areas and their landscape attributes. Lastly, we used survey data from 2011-2019 
and N-mixture modeling to identify landscape attributes influencing pheasant abundance.  We found 
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 grain, and connectivity of rowcrop patches. 
Pheasants’ space use varied slightly among seasons. Pheasants preferred grassland, Conservation 
Reserve Program (CRP), and road-side cover during both winter and breeding seasons. During winter, 
pheasant space use was also impacted by distribution of wetland, forest and rowcrop in the landscape. 
Our result demonstrated the importance of vegetation structure and percent grass cover on nest-site 
selection at the microhabitat scale. At the macrohabitat scale, pheasant nest-site selection 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 negatively impacted by percent litter cover and estimated nest survival was 68% 
(95% CI = 57%-77%). Proximity to rowcrop and small grain best explained nest survival at macrohabitat 
scale and estimated nest survival was 46% (95% CI = 33%-60%). We found that at a local scale, brood-
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. Broods in our study area had low survival (0.22; 95% CI = 0.10-0.52). Average 
daily temperature and precipitation during first two weeks since hatch best explained brood survival. 
We estimated pre-nesting and nesting season adult survival as 0.85 (95% CI = 0.80-0.91) and 0.72 (95% 
CI = 0.66-0.81), respectively. Our survival analysis suggested habitat heterogeneity to be an important 
predictor of adult survival. Area of CRP grassland, proximity to road, and proximity to small grain 
positively influenced survival during the breeding season. Adult survival was negatively impacted by 
relative abundance of mammalian predators in the area.  We recommend that managers work closely 
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with landowners and facilitate public x private landscape conservation cooperatives to balance the 
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 pheasants; 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 managing 
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 amount for 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 dynamic landscapes 
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. We used pheasants (Phasianus colchicus) across 
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 24-year period to identify high (HotSpot) and low (ColdSpot) 
pheasant population productivity areas. We then applied classification and regression tree modeling to 
evaluate landscape attributes associated with pheasant productivity 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 demonstrated non-significant or weak effects of 
fragmentation per se 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 managers should focus 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. 
 
 
Harsh, S., R. C. Lonsinger, H. R. Kauth, and A. J. Gregory.  2024.  Seasonal resource selection of a 

grassland bird in a dynamic landscape: Importance of a heterogeneous landscape.  Ecosphere 
15:e70108. 

 
Abstract:  Habitat loss and fragmentation are a growing threat to wildlife, and a better understanding of 
these landscape processes is needed to mitigate their effects on species populations. Grassland biomes 
are among the most imperiled ecosystems in the world, and grassland birds are experiencing significant 
population declines in North America. Understanding how species respond to differences in resource 
availabilities across spatiotemporal extents is critical to determining animals' distributions. Here, we 
investigated the relationship of landscape attributes to spatiotemporal distribution of a grassland bird, 
the ring-necked pheasant (Phasianus colchicus), which has experienced population declines in the 
Midwest, USA. Pheasant declines have been attributed to two anthropogenic stressors, land use change 
and climate change. In this study, we evaluated the effect of landscape attributes (composition and 
configuration) on the home-range size and resource selection of pheasants. We used a 95% fixed kernel 
estimator to estimate home-range size and identified scales at which landscape features influenced 
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home-range sizes. We quantified landscape features within radii of 250, 500, and 1000 m (i.e., local to 
broader spatial scales) from the home-range center. We also used resource selection functions to 
predict the home-range placement (second order) and resource selection within home ranges (third 
order) of pheasants during winter, pre-nesting, and nesting seasons. We developed multi-scale 
predictions of pheasant resource selection and identified wetlands, grasslands, Conservation Reserve 
Program (CRP) grasslands, and small grains as land cover types used by pheasants to fulfill their life 
requirements. Our results indicated home ranges were more likely to be in a landscape with more CRP, 
wetlands, and grasslands; more connected grasslands; and a greater number of grassland patches. 
Pheasants also selected heterogeneous landscape and avoided row crops at both orders of selection. 
Maintaining habitat heterogeneity, by managing landscapes composed of a high proportion of 
grasslands and CRP surrounded by small grains and wetlands, could enhance the benefits of local 
management practices for pheasants. Collectively, insights obtained from our study can advance habitat 
conservation efforts for similar grassland birds and consequently are of broad utility to biologists and 
wildlife managers. 
 
 
Harsh, S., R. C. Lonsinger, H. R. Kauth, and A. J. Gregory.  2025.  Weather, habitat area, connectivity, 

and number of patches influence breeding ecology of ring-necked pheasants.  Journal of 
Wildlife Management 89:e70003. 

 
Abstract:  Understanding habitat selection is critical in habitat prioritization for species of conservation 
and management concern. Information on habitat selection is particularly important for grassland bird 
species whose populations have suffered steep declines over the last few decades. We assessed ring-
necked pheasants' (Phasianus colchicus) habitat selection in a dynamic agricultural landscape. The 
population dynamics of pheasants are partially related to nest survival, which may be influenced by the 
quality of nesting habitat. Consequently, knowledge of vegetation composition and structural 
characteristics associated with the selection and survival of nests would help inform management 
decisions to improve nest success. We monitored nests from 103 radio-collared pheasants inhabiting an 
agricultural landscape in South Dakota, USA, from 2017–2019 to determine the effect of landscape 
composition and configuration on nest-site selection and nest survival. We explored nesting behavior at 
2 orders of selection: resource selection within the home range (third order) and selection of specific 
resource items from a resource patch (fourth order). Proportion of row crop and connectivity of row 
crop was negatively associated with nest-site selection at the third order. At the fourth order, pheasants 
tended to select for taller vegetation and greater percent grass cover than at paired random sites. 
Pheasants also selected areas with more grasslands. A 1% increase in grass cover and proportion of 
grassland increased the odds of nest-site selection by 1% and 2%, respectively. Connectivity of row crop 
patches was negatively associated with daily nest survival. We also evaluated factors affecting pheasant 
brood-site selection. A 1-unit increase in grass cover and Hemiptera biomass increased the odds of 
brood-site selection by 4%. The probability of brood-site selection also increased with fewer row crop 
patches. Weather played a crucial role in driving nest survival. The consideration of local weather trends 
and regional variation in habitat can inform habitat management for pheasants. Pheasant populations 
may benefit from research that identifies thermal landscapes and land management techniques that 
promote cooler microclimates for nesting and brood-rearing activities. 
 
 
Hartesveldt, R. J.  1951.  The effect of climate on pheasant range in Hawaii.  Journal of Wildlife 

Management 15:330-332. 
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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 range that is apparently 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 climates to elevations over 9,000 feet and they are also found in the subtropical lowlands 
where year-round 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 mainland pheasant range.  Pheasants may 
be able to successfully nest in these warm, wet conditions due to an abundance of well-shaded nesting 
sites that occur on thin, well-drained soils that prevent most nest flooding. 
 
 
Hawkins, A. S.  1937.  Winter feeding at Faville Grove, 1935-1937.  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 not cold. 2. Corn 
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 game birds 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 long periods 
without causing mortality among game birds. 6. Poison sumac, burdock, stick-tights, 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 the tray must 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. 
 
 
Heathcote, R. J. P., M. A. Whiteside, C. E. Beardsworth, J. O. Van Horik, P. R. Laker, S. Toledo, Y. 

Orchan, R. Nathan, and J. R. Madden. 2023. Spatial memory predicts home range size and 
predation risk in pheasants. Nature Ecology and Evolution 7:461-471. 

 
Abstract:  Most animals confine their activities to a discrete home range, long assumed to reflect the 
fitness benefits of obtaining spatial knowledge about the landscape. However, few empirical studies 
have linked spatial memory to home range development or determined how selection operates on 
spatial memory via the latter’s role in mediating space use. We assayed the cognitive ability of juvenile 
pheasants (Phasianus colchicus) reared under identical conditions before releasing them into the wild. 
Then, we used high-throughput tracking to record their movements as they developed their home 
ranges, and determined the location, timing and cause of mortality events. Individuals with greater 
spatial reference memory developed larger home ranges. Mortality risk from predators was highest at 
the periphery of an individual’s home range in areas where they had less experience and opportunity to 
obtain spatial information. Predation risk was lower in individuals with greater spatial memory and 
larger core home ranges, suggesting selection may operate on spatial memory by increasing the ability 
to learn about predation risk across the landscape. Our results reveal that spatial memory, determined 
from abstract cognitive assays, shapes home range development and variation, and suggests predation 
risk selects for spatial memory via experience-dependent spatial variation in mortality. 
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Heberlein, T. A.  1988.  Dimensions of quality pheasant hunting.  Pages 215-226 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 Wildlife Society, Bloomington, IN, 345 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 (e.g., 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. low-quality 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, wildlife-related dimensions, including bagging game, were rated as desirable but not 
necessary for a quality hunt. 
 
 
Heinz, G. H., and L. W. Gysel.  1970.  Vocalization behavior of the ring-necked pheasant.  Auk 87:279-

295. 
 
Abstract:  This study was made to classify the behavioral significance and structure of Ring-necked 
Pheasant vocalizations. The results of 3 years of pen and field studies are summarized in Table 1. The 
calls in the vocal repertoire play an important role in the behavioral interactions of pheasants and 
convey information necessary in situations of danger, breeding, and care of the young. Spectrographic 
analysis of calls revealed that inter-individual variation in structure is greater than intra-individual 
variation, and it is often possible to distinguish individual birds on the basis of call structure.  Table 1 
shows only the best understood vocalizations; additional work is needed to clarify the role of other calls 
in pheasant behavior, as well as to evolve practical uses of calls to census, trap, and study the behavior 
of pheasants to understand better the importance of inter-individual variation in calls, and to describe 
more precisely and quantitatively stimulus response patterns involving vocalizations. 
 
 
Henden, J. A., D. Ehrich, E. M. Soininen, and R. A. Ims.  2021.  Accounting for food web dynamics when 

assessing the impact of mesopredator control on declining prey populations.  Journal of 
Applied Ecology 58:104-113. 

 
Abstract:  1. Increasing populations of mesopredators are suspected to cause declines in vulnerable 
wildlife to the extent that mesopredator decimation actions (culling) have become commonplace. 
Design constraints, especially a lack of spatial replication, often hamper the assessment of the impact of 
such actions. However, extensive temporal replication (i.e. time series) and accounting for potentially 
confounding variables may alleviate this problem. 2. In alpine-arctic tundra, the red fox Vulpes vulpes is 
increasing, while many bird species are declining, likely due to increased predation. Here, we assessed 
the impact of a long-term (12-year) and spatially extensive (~3,500 km2) red fox culling action on the 
red-listed willow ptarmigan Lagopus lagopus in the Norwegian Arctic. Ptarmigan populations were 
monitored annually in the impact area and in an adjacent no-action area, including a 5-year period 
before the action commenced. While logistical constraints prohibited monitoring of red fox population 
densities, the number of culled foxes and three influential food web covariates were monitored after 
the onset of the culling action. 3. A Before-After-Control-Impact-Paired-Series (BACIPS) analysis without 
food web covariates indicated that red fox culling curbed the decline of the population in the impact 
area, and that ptarmigan population density became ~25% higher than in the reference area. 4. Spatially 
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and temporally variable drivers within the food web confounded the simple BACIPS analysis. Accounting 
for three food web drivers as covariates in a linear mixed model after the onset of action, yielded a more 
unbiased impact estimate that amounted to ~40% higher ptarmigan population density (4.3 more 
ptarmigan/km2) in the red fox impact area. 5. Synthesis and applications. We provide the first evidence 
of the role of the recent expansion of red fox in the decline of bird populations in tundra. We also show 
that red fox culling may be able to curb such declines, given that management actions are large scale 
and long term. As mesopredator culling campaigns are often expensive and controversial, it is important 
that their impacts are accurately assessed. We demonstrate that the accuracy of impact assessments 
can be profoundly increased by monitoring drivers of food web dynamics that impinge on the target 
species so that such drivers can be included as covariates in the analysis. This applies in particular to 
declining bird populations in boreal and arctic food webs ruled by strong multi-annual interaction cycles.  
 
 
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 Management 34:267-274. 
 
Abstract: Juvenile game-farm pheasants (Phasianus colchicus) equipped with radio transmitters were 
released in optimal and marginal habitats in southern and central Minnesota, respectively. The releases 
were intended to study survival rates and causes of mortality of pheasants raised and stocked in the 
Minnesota day-old-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 days post-release, included predation (55), 
unknown (3), starvation (1), and farm machinery (1). The major predators included red-tailed hawk 
(Buteo jamaicensis), great-homed owl (Bubo virginianus), red fox (Vulpes fulva), and mink (Mustela 
vison). There was no difference in survival between birds released on the two habitat types. Survival of 
sexes was similar. Hens weighing less than the median weight on release survived better (P < 0.01) than 
hens weighing more than the median weight. No such weight-related differential mortality was 
observed for cock pheasants. Fox predation was higher than scat and digestive track analyses of fox food 
habits would have indicated. Game-farm birds dispersed very slowly and appeared to exploit habitat 
edges. Factors preventing their survival appeared to be concerned with deficiencies in the behavioral r 
 
 
Hiatt, R. W., and H. I. Fisher.  1947.  The reproductive cycle of ring-necked pheasants in Montana.  Auk 

64:528-548. 
 
Abstract:  The primary objectives of our study were (1) to investigate the gonadal cycle of both sexes in 
wild birds, and (2) to correlate anatomicald ata with data derived from field observationso n breeding 
behavior during the same season birds were collected for autopsy. However, the timely appearance of 
the two studies made on penreared birds provided the framework for another major objective, (3) to 
compare the gonadal cycle of wild birds with that of pen-reared birds. A secondary objective, highly 
significant from the viewpoint of management, was to secure evidence substantiating or refuting the 
assumption that pheasants rear a second brood during a single breeding season. 
 
 
Hilgarth, N.  1990.  Parasites and female choice in the ring-necked pheasant.  American Zoologist 

30:227-233. 
 
Abstract:  The Hamilton and Zuk hypothesis is based on several assumptions: 1) The parasites adversely 
affect host fitness, and susceptibility to parasites is heritable. 2) Expression of secondary sexual 
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characteristics is, at least to some extent, dependent on host condition and vigor, and therefore on host 
ability to control parasites. 3) Females evolve appropriate discriminatory preference for secondary 
sexual characteristics that best reveal susceptibility to parasites. This paper presents the results of 
experiments designed to test these assumptions, using the Ring-necked Pheasant, Phasianus colchicus. 
The results show that resistance to disease can be heritable. Preliminary analysis of the mate choice 
tests does not reveal that these resistant offspring have better developed secondary sexual characters, 
or that females prefer them. However, there is a correlation between display rate; coccidian parasite 
load, and female choice in male. 
 
 
Hill, D. A.  1985.  The feeding ecology and survival of pheasant chicks on arable farmland.  Journal of 

Applied Ecology 22:645-654. 
 
Abstract:  1) Pheasant broods were radio-tracked for approximately 20 days after hatching and 
their diet determined from faecal samples collected from nocturnal roost sites during the 
first 12 days; 2) Broods which moved over a large range suffered heavier mortality than those 
which remained within a relatively small area; 3) Broods preferred to forage in weedy areas, rough grass 
and winter barley, which all had a high arthropod biomass. Broods selected against woodland; 4) 
Carabid beetles and the larvae of sawfly and Lepidoptera were preferred food items. Hens ate similar 
arthropods to their chicks but in less quantity; 5) Variation in arthropod densities in the home range of 
radio-tagged broods explained 75% of the variation in chick survival. Chick survival was highest in those 
broods which had ingested the highest biomass of insects; and 6) Carabid beetles, chrysomelid beetles 
and the larvae of sawfly and Lepidoptera, explained 67% of the between-year variation in chick survival 
rate. The effects of weather are difficult to explain because of the intercorrelations of weather with the 
densities of some arthropods. 
 
 
Hill, D. A., and P. A. Robertson.  1988a.  A population model as an aid to pheasant management.  

Pages 149-163 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 Wildlife Society, 
Bloomington, IN, 345 pp. 

 
Abstract:  A preliminary statistical-dynamic model of pheasant (Phasianus colchicus) abundance was 
used to predict the effects of nest success, chick survival, density-dependent overwinter loss of females, 
and release of hand-reared pheasants on the dynamics of theoretical populations. In simulations using 
the model, pheasant numbers increased with higher nest success and chick survival, and annual releases 
of hand-reared birds reduced productivity of wild populations. Breeding success had little influence on 
subsequent breeding populations because of density-dependent overwinter loss in females and density-
dependent non-territoriality in males. Maximum sustainable yield was obtained with 20% harvest. 
Findings are discussed in light of current pressures on wild pheasants in Britain. 
 
 
Hill, D., and P. Robertson.  1988b.  The pheasant: ecology, management and conservation.  BSP 

Professional Books, Oxford, England. 

 
Contents: 

• Introduction 

• Study areas and techniques 
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• During the winter 

• Finding mates 

• Clutches 

• Broods 

• Reared pheasants in the wild 

• Shooting and its effect on populations 

• Management: past, present and future 

• Bridging the gap 
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Hiller, T. L., L. A. Powell, T. D. McCoy, and J. J. Lusk.  2009.  Long-term agricultural land-use trends in 

Nebraska, 1866-2007.  Great Plains Research 19:225-237. 
 
Abstract:  Although landscape changes from anthropogenic causes occur at much faster rates than those 
from natural processes (e.g., geological, vegetation succession), human perception of such changes is 
often subjective, inaccurate, or nonexistent. Given the large-scale land-use changes that have occurred 
throughout the Great Plains, the potential impacts of land-use changes on ecological systems, and the 
insight gained from knowledge of land-use trends (e.g., to compare to wildlife population trends), we 
synthesized information related to land-use trends in Nebraska during 1866–2007. We discussed and 
interpreted known and potential causes of short- and long-term land-use 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, whereas number of farms rapidly increased until about 1900, 
remained stable until about 1930, then rapidly decreased. Total area of cropland in Nebraska increased 
until the 1930s, but then showed long-term stability with large short-term fluctuations. Crop diversity 
was highest during 1955–1965, then slowly decreased; corn was always a dominant crop, but sorghum 
and oats were increasingly replaced by soybeans after the 1960s. Land-use changes were affected by 
farm policies and programs attempting to stabilize commodity 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 
redistribution. Although these causes of change will continue to affect Nebraska’s landscape, as well as 
that of other Great Plains states, new large-scale trends such as increasing energy demands (e.g., 
biofuels) may contribute to an already highly modified 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 39:529-535. 

 
Abstract:  Nebraska’s agricultural landscape underwent dramatic changes during the last half of the 20th 
century. Since 1986, the Conservation Reserve Program (CRP) has led to an increase in grassland cover, 
but pheasant (Phasianus colchicus) populations have been decreasing for decades. We hypothesized 
that if the CRP positively affected pheasant populations in Nebraska, USA, we should see effects 
reflected in pheasant population trend data. Thus, we examined one of the longest-running population 
time-series data sets in Nebraska, the rural mail-carrier survey. We averaged pheasant counts annually 
over the entire state during 1951–2007. We fit 4 simple demographic models to the statewide 
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population abundance index and used information-theoretic methods to select the model with the most 
support. We found strong evidence that a logistic model with a 2-period decline (transition year of 1986 
based on optimization) in carrying capacity described the data better than all other models (e.g., AICc ωi 

= 0.99). This model indicated an annual decline in our population index of approximately 15% until 1986, 
but then a slower annual decline of approximately 5% after 1986. The transition year (1986) 
corresponded with the date of implementation of the CRP. No other known effect occurred near the 
transition year and there is no evidence that other potential factors (e.g., disease, changes in predator 
communities) contributed to large-scale population declines during our study. The introduction of the 
CRP may have positively affected pheasant populations, but the effects are so far insufficient 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 Wildlife Management 34:160-165. 
 
Abstract:  Four isocaloric corn-soybean type diets containing 0.9, 1.8, 2.5, and 3.7 percent Ca were fed to 
young pheasant hens (Phasianus colchicus) during an 18-week experimental period. All the diets 
contained 26.0 percent protein and 0.6 percent available P. Each dietary treatment group was made up 
of 4 replicated pens containing one cock and 12 hens, except for one pen which contained 11 hens. The 
highest rate of egg production was obtained with pheasants fed a diet containing 2.5 percent calcium. 
The rate of egg production was significantly lower (P < 0.05) for the pheasants fed the diets containing 
0.9 and 3.7 percent Ca. The greatest decline in the rate of egg production occurred with hens 
maintained on the diet containing 3.7 percent Ca. There were no significant differences (P > 0.05) in egg 
weight, eggshell-membrane thickness, or femur bone ash content with regard to the pheasant hens fed 
the four diets. Feed consumption was significantly lower (P < 0.01) for the hens consuming the diet 
containing 1.8 percent Ca. Hens in all treatment groups gained body weight during the experimental 
period. Egg fertility and hatchability results were variable within and between treatment 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 10.1080/10871209.2020.1858208. 

 
Abstract:  Motivations for hunting and fishing extend beyond harvesting game and include social, 
psychological, emotional, and physical benefits. We used data from a web-based questionnaire to 
compare relationships between preferred hunting or fishing activity types, state of residence, and 
motivations of hunters and anglers across the central United States (U.S.). Exploratory factor analysis 
yielded four motivation factors: nature, social, food, and challenge. Differences in terms of state were 
negligible across all motivation factors (η2p < .01), indicating similarity across states. Nature (η2p < .01) 
and social (η2p <.01) factors were the first and second most important factors across activity types. We 
observed larger differences among the challenge (η2p = .03), and food (η2p = .15) factors, primarily 
driven by big game hunters. Big game hunters rated the food motivation factor greater than the other 
activity types. Overall, our results indicate that there might be a greater universality in these motivation 
factors among activity types and locations in the U.S. 
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Homan, H. J., G. M. Linz, and W. J. Bleier.  2000.  Winter habitat use and survival of female ring-necked 
pheasants (Phasianus colchicus) in southeastern North Dakota.  American Midland Naturalist 
143:463-480. 

 
Abstract:  From 1992 to 1995 we used radiotelemetry to monitor winter habitat selection and survival of 
female ring-necked pheasants (Phasianus colchicus) in southeastern North Dakota. We captured 100 
birds at nine sites in six study blocks centered on cattail-dominated (Typha spp.) semipermanent 
wetlands. Pheasants showed nonrandom habitat use at two hierarchical scales. At the second-order 
scale (23-km2 blocks) semipermanent wetlands were preferred during two winters in which habitat 
selection could be assessed (1992–1993 and 1994–1995). An additional second-order preference for 
grass-covered uplands was shown during the mild 1994–1995 winter. At the third-order scale (home-
range) pheasants preferred the edges of wetlands in 1992–1993 and 1994–1995. The central portions of 
wetlands were preferred in 1992–1993 and used proportionately in 1994–1995. Seasonal wetlands were 
avoided at the third order scale during 1992–1993 and 1994–1995. The average winter survival rate was 
0.41, with rates ranging from 0.04–0.86 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 ownership. 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. Linz, R. C. Carlson, and W. J. Bleier.  2003.  Spring distribution of ring-necked 

pheasants (Phasianus colchicus) following cattail reduction with glyphosate herbicide.  
Wildlife Research 30:159-166. 

 
Abstract:  To reduce blackbird (Icteridae) damage to field crops in the north-central United States, dense 
stands of cattail (Typha spp.) are thinned with glyphosate herbicide. The stands become unusable as 
roosting and loafing sites, which helps to protect susceptible crops nearby, particularly sunflower 
(Helianthus annus). Landscape-level impacts of cattail management on non-target avian species have 
not been studied. We measured use of upland breeding territories by male ring-necked pheasants 
(Phasianus colchicus) following cattail reduction in wetlands used by pheasants for overwintering. In 
August 1992, glyphosate was applied to all wetlands with ≥ 70% cattail coverage in four 23-km2 study 
blocks in south-eastern North Dakota. Four other blocks were used for controls. Habitat use was 
inferred from territorial crowing counts. No treatment effect or treatment*year interaction (all P ≥ 0.05) 
was evident during 2 years of post-treatment 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 additional cattail 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. We recommend 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 36:1306-1309. 
 
Abstract: One hundred forty-eight pheasants (Phasianus colchicus torquatus) from Idaho were tested by 
neutron activation analysis at the National Reactor Testing Station, Idaho, in August 1970 to check for 
possible mercury contamination. Seventy-five percent showed detectable mercury, 35 percent showed 
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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. Ninety-one per cent of the 
feather samples had mercury present if the corresponding muscle sample had mercury present. Seven 
feather samples had mercury present when the corresponding muscle 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 muscle appeared to cluster around three significantly different means: 0.276, 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.  1970.  The toxic effect of zinc phosphide baits on partridges and 

pheasants.  Journal of Wildlife Management 34:220-223. 
 
Abstract: The toxicity and acceptance of 2.5 percent zinc phosphide treated wheat (called Nera grains) 
to partridges (Perdix perdix) and pheasants (Phasianus colchicus), was determined. The preparation was 
found to be quite persistent in moist air and was highly poisonous, hence a real danger, to partridges 
and pheasants. 
 
 
Janke, A. K., Z. R. Deines, J. S. Taylor, P. M. Dixon, and T. Bogenschutz.  2026.  Environmental factors 

influencing detection of ring-necked pheasant broods during August roadside surveys.  Journal 
of Wildlife Management 90:e70180. 

 
Abstract:  The August roadside survey is a population index used to monitor trends in productivity and 
population status of ring-necked pheasant (Phasianus colchicus) in several states of the United States. 
Inter-annual population changes from roadside surveys have occasionally implied biologically 
implausible outcomes, hinting at survey bias and constrained utility of the index under certain 
environmental conditions. Research has shown correlations between environmental conditions and 
ring-necked pheasant detections but range-wide rigorous assessment of factors influencing detection 
probabilities has never been considered. We sought to evaluate environmental factors influencing 
detection probability of ring-necked pheasant broods across a large geographic scale, where August 
roadside surveys are an important monitoring tool. State wildlife resource agencies conducted 1,000 
August roadside surveys on 174 unique route-by-year combinations in 11 states during 2019–2021. We 
used a single-species N-mixture model in a Bayesian framework to examine factors influencing detection 
probability of broods. Wind speed and cloud cover negatively influenced detection probability of 
pheasant broods. Dewpoint depression, a proxy for morning dew conditions where higher values 
indicate less dew, had a significant negative effect on detection probability for pheasant broods. Soil 
moisture had a positive effect on the detection probability of pheasant broods. Observed variation in 
conditions across routes, among the years in our study, and across the geographic scale covered could 
constrain direct comparisons of uncorrected counts. Survey methodology can be adjusted to target 
mornings with few clouds, low winds, and favorable dew conditions to increase detection probability 
and consistency among surveys. However, soil moisture may be difficult to methodologically control for 
over larger scales of space and time. Posterior estimates from our model may be used to gauge intra- 
and inter-seasonal variation in conditions for detecting pheasant broods, which could improve inference 
from long-term population monitoring, especially across large spatial and temporal scales. 
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Janson, R. G.  1953.  Observations indicating egg-moving by nesting pheasants.  Journal of Wildlife 

Management 17:386. 
 
Abstract:  During a pheasant nesting study, conducted by Pittman-Robertson personnel of the South 
Dakota Department of Game, Fish and Parks, some attempts of hen pheasants to save their eggs from 
destruction by flooding were noted by the writer on a study area near Mobridge, South Dakota. 
 
 
Jarvis, R. L., and S. G. Simpson.  1978.  Habitat, survival, productivity, and abundance of pheasants in 

western Oregon, 1947-1975.  Journal of Wildlife Management 42:866-874. 
 
Abstract: Indices of survival, productivity, and density were derived from annual censuses of ring-necked 
pheasants (Phasianus colchicus) in the Willamette Valley from 1947 to 1975. Abundance of pheasants in 
spring was moderate and variable in the late 1940's and early 1950's (10-20 birds/40.5 ha), increased in 
the early 1960's (35-40/40.5 ha), and decreased in the early 1970's (3-8/40.5 ha). Amount of land in soil 
bank was closely correlated to abundance of pheasants in spring. Reproductive performance remained 
relatively constant from 1949 to 1975. Survival of adult females during summer and during winter were 
significantly correlated (r = 0.89) to annual percent change in total density of pheasants in spring. About 
25 to 30 percent of the pheasant habitat 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 of a 4-year 
study.  Final report prepared by Western EcoSystems Technology, Inc, for the Northern States 
Power Company, Minneapolis, Minnesota. 

 
Abstract:  Buffalo Ridge Wind Resource Area (WRA) is a 62-mile-long segment of the Bemis Moraine 
located in Lincoln and Pipestone counties in southwest Minnesota and Brookings County, South Dakota.  
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 or migration route, and that passerines usually migrate at 
altitudes above the turbine blades.  The 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 development in the 
WRA.  One-hundred-meter-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, 1996-1999 at turbine locations and at randomly selected stations within the WRA. Raptor 
and other large bird (RLB) 0.8-km radius point count surveys were conducted at randomly located points 
throughout the WRA to estimate the same parameters for these birds.  Analyses of both point count and 
RLB survey 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.  Multiflora rose hips as pheasant food.  Journal of Wildlife Management 15:221-

222. 
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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 probability of its occasional use.  At 
the conclusion of the study it was evident that the experimental birds not only survived the 27-day rose 
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. 
 
 
Johnson, R. N., and A. H. Berner.  1980.  Effects of radio transmitters on released cock pheasants.  

Journal of Wildlife Management 44:686-689. 
 
Abstract:  It is desirable to understand the possible effects of radio transmitters on pheasant survival; 
we used mock transmitters weighing 28 g to estimate effects.  Our results indicate that a 28-g radio pack 
does not affect dispersal, survival, or 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 a 28-g radio pack is to be used. According to Stokes 
(1954:109), cock pheasants generally attain this weight at about 12 weeks of age (891 + 10 g). 
 
Jones, G. F.  1950.  Observations of color-dyed pheasants.  Journal of Wildlife Management 14:81-82. 
 
Abstract:  During the spring of 1948, observations were obtained on color-dyed pheasants to determine 
dispersion and mortality of released birds.  Nineteen pheasants were dyed and released on the study 
tract. Eleven were dyed with the alcohol-water solution, and eight were dyed in one per cent acetic acid 
according to the recommendations of DuPont and other dye companies.  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 conditions 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 pheasants. It also 
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 pheasants. 
 
 
Jones, L. R., H. L. Black, M. R. Boudreau, R. D. Bracken, and N. P. Johnston.  2023.  Eggshell coloration 

is an indicator of dietary calcium in Common Pheasants (Phasianus colchicus).  Ibis 166:302-
307. 

 
Abstract:  According to the structural-function hypothesis, the eggshell pigment protoporphyrin, 
deposited at weak spots, can strengthen the shell structure when calcium is lacking in avian species. 
However, this hypothesis has not been tested in species that produce pigmented eggs of uniform 
ground colour without spotting patterns. We tested the structural-function hypothesis using 435 eggs 
produced on seven calcium diets (0.2–4.5%) given to Common Pheasants Phasianus colchicus, a species 
that produces a large number of eggs on a low-calcium diet with unspotted eggshells composed of a 
uniform ground colour of mainly protoporphyrin. We found that pheasants on the lowest calcium diet 
(0.2%), which had thinner eggshells, produced eggs containing more protoporphyrin-based coloration 
than four of six other diets, suggesting this species employs pigmentation as ground colour to 
strengthen eggshells when available calcium is low. Our results provide the first, at least partial support 
for a structural function for eggshell pigments producing ground colour without spotting in a species 
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that is often calcium-limited. This pattern may be more widespread in other ground-nesting taxa that 
also produce large numbers of eggs with protoporphyrin-based ground colour and are potentially 
limited by calcium during breeding. 
 
 
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 calcium-loading on egg production in ring-necked pheasants.  Journal of 
Wildlife Management 74:1295-1300. 

 
Abstract:  Ring-necked pheasants (Phasianus colchicus) are 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 in 
limiting distribution did not account for calcium-loading. We hypothesized that calcium-loading could 
override experimental calcium treatments of the diet. We measured egg production, egg characteristics, 
and femoral mineral content for pheasants that were not calcium-loaded on 7 diets differing in calcium 
from 0.2% to 4.5% and compared these results to a similar study on calcium-loaded pheasants. We 
predicted that calcium-loaded 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-calcium-loaded pheasants, but that the ash fraction in calcium-loaded pheasants would differ 
significantly between the beginning and end of the experiment. Egg production was higher in calcium 
loaded pheasants above 2% dietary calcium. Femur ash fraction was not different in non-calcium-loaded 
pheasants but differed significantly before and after the experiment and between high (>2%) and low 
(<2%) dietary levels in calcium-loaded pheasants. Calcium-loading may account for snort-term 
persistence or captive pheasants introduced on calcium-poor soils, followed by their eventual 
population failure. Managers may improve survival of captive pheasants before introduction by 
surveying habitat for adequate calcium and by calcium-loading. 
 
 
Jorgensen, C. F, L. A. Powell, J. J. Lusk, A. A. Bishop, and J. J. Fontaine.  2014.  Assessing landscape 

constraints on species abundance: does the neighborhood limit species response to local 
habitat conservation programs?  PLoS ONE 9(6): e99339. 

 
Abstract:  Landscapes in agricultural systems continue to undergo significant change, and the loss of 
biodiversity is an ever-increasing threat. Although habitat restoration is beneficial, management actions 
do not always result in the desired outcome.  Managers must understand why management actions fail; 
yet, past studies have focused on assessing habitat attributes at a single spatial scale, and often fail to 
consider the importance of ecological mechanisms that act across spatial scales. We located survey sites 
across southern Nebraska, USA and conducted point counts to estimate Ring-necked Pheasant 
abundance, an economically important species to the region, while simultaneously quantifying 
landscape effects using a geographic information system. To identify suitable areas for allocating limited 
management resources, we assessed land cover relationships to our counts using a Bayesian binomial-
Poisson hierarchical model to construct predictive Species Distribution Models of relative abundance. 
Our results indicated that landscape scale land cover variables severely constrained or, alternatively, 
facilitated the positive effects of local land management for Ring-necked Pheasants. 
 
 
Joselyn, G. B., and G. I. Tate.  1972.  Practical aspects of managing roadside cover for nesting 

pheasants.  Journal of Wildlife Management 36:1-11. 
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Abstract: A study to determine the feasibility of managing roadsides for nesting ring-necked pheasants 
(Phasianus colchicus) in the intensively farmed cash-grain region of east-central Illinois has been under 
way since 1962. Data for 6 years showed that the number of pheasants hatched on roadsides was 
substantially increased by the seeding of a grass-legume mixture in place of old bluegrass (Poa spp.) 
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 within, or abutting on, a 16-square-mile 
area (equivalent to 20 square miles) were seeded to bromegrass (Bromus spp.) and alfalfa (Medicago 
sativa) during August and September 1968. Of the 65 farm operators residing in the management unit, 
61 (94 percent) participated 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 the project was 
calculated at $10,124, or $139 per mile for one side of the road. Amortized over a 10-year 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 less than 10 percent of the 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 Illinois.  Journal of Wildlife Management 28:547-551. 
 
Abstract:  Data are presented on the beneficial effects of the Federal Feed Grain Program on the 
production of pheasants (Phasianus colchicus) on a 23,200-acre study area in Ford and McLean counties, 
east-central Illinois, in 1962 and 1963. One hundred 10-acre plots (4.3 percent of the study area) were 
cover-mapped to obtain a sample of land-use practices and were searched for pheasant nests in both 
years. Farmers with land on the study plots were interviewed to learn what crops would have been 
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 
acreage in small grain on the 100 plots would have been 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 mowing unharvested acres to make the program more 
effective for the production of pheasants in Illinois. 
 
 
Joselyn, G. B., J. E. Warnock, and S. L. Etter.  1968.  Manipulation of roadside cover for nesting 

pheasants: a preliminary report.  Journal of Wildlife Management 32:217-233. 
 
Abstract:  During the 4-year period 1963-66, densities of ring-necked pheasant (Phasianus colchicus) 
nests per acre established on unmowed roadside plots seeded to a grass-legume mixture (3.0 nests per 
acre) exceeded those on 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 densities of nests per 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 unmanaged control plots, but higher nest densities on seeded plots resulted in 
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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 per acre basis, 
exceeded that in all other cover types on the study area during 3 of 4 years. 
 
 
Jungers, J. M., T. W. Arnold, and C. Lehman.  2015.  Effects of grassland biomass harvest on nesting 

pheasants and ducks.  American Midland Naturalist 173:122-132. 
 
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 effects of biomass harvest on nest 
success and density using 109 blue-winged teal (Anas discors), mallard (Anas platyrhynchos), and ring-
necked pheasant (Phasianus colchicus) nests found in southwestern Minnesota during 2009 
(pretreatment) and 2010 (posttreatment). Grassland biomass was harvested in late autumn of 2009 with 
production-scale machinery. Harvest treatments included controls (0% biomass removal), partial harvest 
(50 or 75% biomass removal), and full harvest (100% biomass removal) from 8 ha plots. Nest success 
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, but within-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 small-scale patches of 
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. 
 
 
Jungherr, E., R. Gifford, and A. L. Lamson.  1944.  Inapparent muscular dystrophy in young ring-necked 

pheasants.  Journal of Wildlife Management 8:261-262. 
 
Abstract:  Pathological examinations of clinically normal ring-necked pheasants (Phasianus c. torquatus) 
from 14 breeders were made to obtain information on the health of Connecticut-bred birds to be 
liberated in the autumn of 1943. In the course of this work a hitherto undescribed affection of the 
voluntary muscles was observed.  Pathologic examination revealed 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 longus group), but the deep-lying 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 fan-like manner from the sternal crest 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 12:399-416. 
 
Abstract:  The egg-laying 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 was quartered in pens of the type used for breeding 
purposes by the Wisconsin Conservation Department. The hens were killed at selected intervals so that 
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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 ovaries from 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 from non-laying hens. A highly significant 
correlation 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 a period less than 100 days after the last egg was laid 
showed a higher correlation between ovulated follicles and eggs laid than did those collected at greater 
intervals. The evidence indicates that the lower correlation for hens killed at intervals greater than 100 
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 relation was 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 breeding season up to 
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 number of eggs laid by these two groups of wild hens was 
significantly different. 
 
 
Kammerle, J. L., and I. Storch.  2019.  Predation, predator control and grouse populations: a review.  

Wildlife Biology 2019(1):1-12. 
 
Abstract:  Predation by mammalian and avian predators is an important cause of mortality in grouse 
species during all life stages and has been linked to impaired reproductive performance. Some grouse 
species are important game birds, but many populations are red-listed at the national level. In 
consequence, predator control is often conducted as a grouse conservation measure, but remains a 
contentious issue, also because evidence of its effectiveness is lacking. Here, we review the evidence on 
predation as a limiting factor for grouse populations and perform a quantitative assessment of the 
effectiveness of predator control to benefit grouse population parameters. We found support that 
grouse populations appear to be typically limited by their predators. Predator control was associated 
with an overall positive effect size on grouse population parameters (i.e. mean of 1.43 times the 
reference value, 95% CI of 1.22–1.68). We found positive effect sizes for most population parameters 
(reproductive success; adult abundance and survival), but not all (brood size, nest success). Our results 
suggest that predator control is likely to achieve short-term conservation benefits for grouse if well-
designed and rigorously conducted. We suspect, however, that the majority of control programmes 
conducted for conservation do not meet this standard. 
 
 
Kanstrup, N., and T. J. S. Balsby.  2019.  Danish pheasant and mallard hunters comply with the lead 

shot ban.  Ambio 48:1009-1014. 
 
Abstract: Denmark implemented a total ban on the 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 years after regulation. 
To assess current levels of compliance with Danish regulations, we purchased 730 carcasses of 
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pheasants (Phasianus colchicus) and mallards (Anas platyrhynchos) and a further 690 mallard gizzards 
were obtained from > 14 shooting events distributed across > 10 local authority districts throughout East 
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, 3,589 pellets (intact or fragmented) were found in 1,420 
carcasses/gizzards, of which 799 pellets (some fragmented) were identified. Among the sample of 
pheasants with embedded shot (N = 447), 1.8% (in 2016) and 2.2% (in 2017) were lead shot. Among 148 
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 was the most used non-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 possibility to predict 
the metal composition of shot pellets from X-ray images alone was highly inaccurate, confirming the 
necessity of necropsy to determine shot type. 
 
 
Kauhala, K., P. Helle, and E. Helle.  2000.  Predator control and the density and reproductive success of 

grouse populations in Finland.  Ecography 23:161-168. 
 
Abstract: The impact of predator removal or protection on the reproductive success and density of 
grouse populations was studied experimentally in southern and northern Finland. In predator removal 
areas small and medium-sized carnivores were efficiently hunted, while in predator protection areas 
hunting was prohibited. Both predator (red fox, raccoon dog, pine marten and stoat) and grouse 
populations were monitored. The breeding success of grouse, indicated by the young/adults ratio, 
decreased in the predator protection area in northern Finland during a vole low. Despite a decline in the 
vole population, the breeding success of grouse did not decline in the predator removal area. The mean 
brood size during the experiment was significantly higher in the removal areas than in the protection 
areas both in southern and northern Finland. Predator removal/protection thus affected the 
reproductive success of grouse, but the impact of control on adult grouse populations was not as 
evident. 
 
 
Kauth, H. R.  2020.  Understanding how agricultural intensification impacts ring-necked pheasant 

distribution and survival in eastern South Dakota.  Thesis.  South Dakota State University, 
Brookings. 

 
Abstract:  Historically, pheasants (Phasianus colchicus) have thrived in South Dakota in conjunction with 
successful land retirement programs or early farming practices through the 1950s, which created 
interspersions of agriculture and native landscapes that were ideal for pheasants. Recently, the Prairie 
Pothole ecosystem has undergone rapid agroeconomic expansion, effectively reducing ideal 
interspersions of native prairie and cropland into agriculturally homogeneous landscapes. Indices of 
pheasant abundance have suggested persistent population declines since 2008, raising concerns 
regarding landscape suitability. Our goal was to understand how agriculture intensification impacts 
pheasant ecology. The objectives were to: 1) estimate overwinter hen probability of survival, resource 
selection, and mortality risks associated with landscape features; 2) determine pheasant abundance as a 
function of remotely derived landscape composition and vegetative phenology; and 3) implement low-
cost Arduino GPS trackers into our ring-necked pheasant study to improve fine-scale data collection. To 
accomplish these goals, we captured, collared, and tracked 100 female pheasants annually from 
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December through March in each of three years (2016–2019). Overall, we captured 321 females and 
recorded 110 mortalities. We implemented low-cost GPS trackers on 35 individuals, resulting in 407 VHF 
locations and 1,574 GPS locations. This was a 287% increase in data density at only 23% increase in cost. 
We modeled weekly probability of survival and Cox proportional-hazard cause-specific mortality rates 
associated with landscape features. To understand pheasant distribution, we surveyed for and modeled 
pheasant abundance and distribution seasonally as a function of landscape composition and intra-
annual differences in vegetation phenology. Overwinter survival of pheasants (0.66) was highly 
influenced by snow depth. Pheasants using harvested fields experienced a 421% increase in risk of 
raptor predation. Additionally, pheasants using emergent wetlands experienced a 58% lower risk of 
weather mortality. Our distribution model demonstrated that proportion of Conservation Reserve 
Program grasslands, dormant wetlands, and 30-40% row-crop agriculture within 1.6 km2 positively 
influenced pheasant abundance. Alternatively, pheasants were negatively associated with proportion of 
forests. Agricultural intensification is projected to continue reducing valuable concealment, grassland, 
and emergent wetland landscapes. As native perennial vegetation is critical to both pheasant abundance 
and winter survival, large-scale conservation efforts are critical to pheasant population viability. 
Innovative conservation solutions supplementing current farm bill policies may improve conservation 
adoption thereby improving pheasant abundance and overwinter survival. 
 
 
Kauth, H. R., R. C. Longsinger, A. J. Kauth, and A. J. Gregory.  2020.  Low-cost 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 game birds under extreme environmental 
conditions. Low-cost GPS trackers were assembled and deployed on ring-necked pheasants Phasianus 
colchicus in conjunction with an ongoing winter survival study. To assess GPS receiver accuracy, we 
deployed trackers in a static test. 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 using walk-in funnel traps 
baited with corn from January to March 2019. During winter, 407 VHF locations and 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 were low-cost, we 
calculated cumulative costs 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. C. Lonsinger.  2022.  Snow and land 

use alter pheasant survival in South Dakota.  Journal of Wildlife Management 86:e22243. 
 
Abstract:  We examined survival of ring-necked pheasants (Phasianus colchicus) occupying fragmented 
landscapes within the Prairie Pothole 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 critical winter 
resources. Assessing the influence of time-dependent landscape features on survival at small focal scales 
may reveal spatially important relationships. We captured and monitored 321 adult female pheasants 
from 2017–2019 and recorded 110 pheasant winter mortalities. Female pheasant winter survival was 
0.66 (85% CI = 0.62–0.70) and 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) 
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experienced a 2.22 times greater risk of raptor predation than pheasants using perennial cover. 
Additionally, pheasants experienced a 58% reduced risk of weather mortality 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, showed no selection for woody features, and avoided tall vegetation (non-aquatic 
herbaceous vegetation >75 cm) during severe winters. Pheasants would greatly benefit from 
conservation of emergent wetlands and integrating perennial cover into harvested cropland. 
 
 
Kayvanfar, N., M. Aliabadian, S. S. H. Yousefkhani, K. Rabii, and M. Masoud.  2021.  Ecological niche 

divergence between two groups of Phasianus colchicus (Aves: Galliformes), the chrysomelas- 
principalis group and the colchicus group, on the Iranian plateau.  Biologia 76:1483-1490. 

 
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 two Phasianus colchicus groups in the Iranian plateau. 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 divergence between groups 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 Dakota is a concern 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 bird population. 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 birds during 2008 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. To achieve 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 strong determinants 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 population and harvest volume. 
 
 
Kimball, J. W.  1944.  Age gauge for pheasants.  Journal of Wildlife Management 8:263-264. 
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Abstract:  An age gauge is described for quickly determining if harvested roosters based on the length of 
the spur and tarsus to which the 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 three-quarters of an inch. A brace and 3/4-inch bit, a saw, and a 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 twice-once on a young bird and the other on an old bird. This 
indicates that it should be satisfactory for the purpose intended. When many birds are being checked 
the compensating errors should improve this result (97%). The 3/4-inch hole seems to be correct for 
Nebraska, but the proper size may be different for other parts of the country where there are various 
strains of ring-necked 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 results up 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 discussed. Variation in human ability to 
hear cock calls appears to be low-showing a coefficient of variation of 1.5 per cent. The maximum 
average variation in crowing intensity between -40 and +50 minutes sunrise appears to be + 7.5 per cent 
of average. Spring dates 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. Through repeated 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 counts. Crowing 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 accurate results than the roadside census 
and does it at one-third 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 being 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 provide accurate population 
data on many species. 
 
 
Kimmel, R. O.  1988.  Potential impacts of ring-necked pheasants on other game birds.  Pages 253-265 

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 Wildlife Society, Bloomington, 
Indiana.  345 pp. 

 
Abstract:  Evidence, often circumstantial, indicates that ring-necked pheasants (Phasianus colchicus) 
may adversely impact the abundance of gray partridge (Perdix perdix), greater prairie-chickens 
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(Tympanuchus cupido pinnatus), and possibly other species via nest parasitism, competition for habitat, 
transmission of disease, and aggressive behavior. I postulated that pheasants raised by another species 
as a result 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. 
 
 
King, J. W., and J. A. Savidge.  1995.  Effects of the Conservation Reserve Program on wildlife in 

southeast Nebraska.  Wildlife Society Bulletin 23:377-385. 
 
Abstract:  In 1989-1990 spring roadside counts in southeast Nebraska, ring-necked pheasant (Phasianus 
colchicus) numbers were higher in areas with approximately 20% of the cropland in the Conservation 
Reserve Program (CRP) than in areas with <5%. Meadowlark (Sturnella neglecta, S. magna) and eastern 
cottontail (Sylvilagus floridanus) numbers did not differ between areas. In 1 989-1 990 summer counts, 
meadowlark, northern bobwhite (Colinus virginianus), and 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 cool-season or warm-season grass, prairie, and sorghum fields). Cropland 
sites had the fewest birds in spring 1989 and 1990, with only killdeer (Charadrius vociferus) and horned 
larks (Eremophila alpestris) recorded. Dickcissels (Spiza americana) and grasshopper sparrows 
(Ammodramus savannarum) were the most abundant species on the grassland sites. No differences 
were found between numbers of birds or avian richness between the cool-season and warm-season 
cover types. Individual fields differed; vegetation structure and amount of 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 Fabricius in ring-necked pheasants.  Journal of Wildlife 

Management 8:118-129. 
 
Abstract:  1. The depth of the bursa of Fabricius in live ring-necked pheasants was measured by an 
instrument de vised of glass tubing, a celluloid millimeter scale, and the rubber bulb of a 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 the end 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 game-farm pheasants of known and different ages. The earliest measurements 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, suggesting 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 associated 
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 completely by January 1 following hatching, hence December is the last 
month during which adults and juveniles can be differentiated by this method. 
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Klonglan, E. D.  1955.  Factors influencing the fall roadside pheasant census in Iowa.  Journal of 
Wildlife Management 19:254-262. 

 
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 Iowa in order to decrease the size of 
sample necessary to predict population changes at specified probability levels or to increase the 
accuracy of the present method. 2. The investigation was centered about the Winnebago Pheasant 
Research Area in north-central Iowa, an area with level to gently rolling topography, 95 per cent of 
which is under cultivation. 3. Two 30-mile 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 was used. 4. Rain 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 discernible 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, relative humidity, cloudiness, 
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 probability level. R2 values 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 the temperature 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 population estimates.  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 correlation coefficient were 
determined for each factor separately. However, no allowances for inter-relationships 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 the counts 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 to be the optimum 
time for conducting the roadside census in Iowa. 10. A substitute was devised for the standard 
Duvdevani dew gage in the form of a block of knot-free, No. 2 white pine painted with two coats of 
enamel undercoat. Such blocks should be checked thoroughly 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 and ring-necked 

pheasant in Whitman County, Washington.  Journal of Wildlife Management 7:283-291. 
 
Abstract:  1. Nesting studies were conducted in Whitman County, Washington, 1940- 42, mainly on two 
4-section study plots near Rosalia and Colton, and a 2-section plot north of Pullman. 2. The annual 
rainfall averages 20.73 inches and that during nesting 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; 
questionnaires proved partly successful. 4. Hungarian partridges begin pairing during early February. 5. 
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 generally in the first or second week of June, depending upon the 
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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 all losses were 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 
adult females eventually raise a brood. 12. Ring-necked pheasant cocks establish crowing areas and 
gather harems of one to seven hens by about April 1. 13. The 76 completed nests observed averaged 
12.6 (6-25) eggs each. Incubation lasts 23 to 24 days, starting about 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 
those not 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 destroyed; 48.3 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 compared with partridges, accounted for a higher per cent of success in hay-fields 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 under or burned 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. Overgrazing makes over half of the permanent cover unsuitable for nesting. 20. About 
half of the 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 two years of experimental management on 
restricted areas. Farmer-Department cooperation for habitat improvement on private land is combined 
with purchase of small permanent tracts by "Federal Aid to Wildlife" funds. 
 
 
Knowlton, F. F.  1972.  Preliminary interpretations of coyote population mechanics with some 

management implications.  Journal of Wildlife Management 36:369-382. 
 
Abstract:  The need for control of coyote (Canis latrans) depredations and a simultaneous demand for 
recognition of the aesthetic and ecologic values of the species create a conflict in resource utilization 
that should be resolved through more intensive management. A coyote population model is proposed 
from current estimates of density, reproduction, population structure, and mobility. Densities of 0.5 to 
1.0 coyote per square mile are frequently suggested, with occasional estimates of 4.0 or more per 
square mile. Reproductive rates fluctuate as functions of the proportion of females that ovulate, the 
average number of ova shed, and in utero viabilities. Average litter sizes of 4.3 to 6.9 seemed to be 
inversely related to population density. Age structure of unexploited populations suggests a 40 percent 
annual mortality for coyotes over 1 year of age, with relatively high survival rates between 4 and 8 years 
of age. Movement patterns are not well understood, particularly with regard to home range arid 
dispersal, although indications are that females may be prone to longer treks than males. Implications of 
the coyote population model that may be applicable in control technology, particularly with respect to 
general population suppression, temporary and local problems, intensive reductional programs, and 
efforts to reduce infiltration rates into high risk areas, are discussed . 
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Kopischke, E. D.  1966.  Selection of calcium- and magnesium-bearing grit by pheasants in Minnesota.  
Journal of Wildlife Management 30:276-279. 

 
Abstract:  Gizzard grit (490 samples) from adult pheasants (Phasianus colchicus) collected throughout 
the year and from juveniles collected between December 1 and 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 (calcium-bearing) grit over noncalcareous grit. Ingestion of calcareous 
grit by hen pheasants is much greater during the egg-laying 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 ingested in considerably 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 the year. 
 
 
Kopischke, E. D.  1972.  The effect of 2,4-D and diesel fuel on egg hatchability.  Journal of Wildlife 

Management 36:1353-1356. 
 
Abstract: Three groups of 57 pheasant (Phasianus colchicus) eggs were each sprayed with water, 2,4-D 
solution, or diesel fuel to assess the effects of these liquids on hatchability. Two groups of 62 bantam 
chicken (Gallus domesticus) eggs were sprayed, one with water and one with 2,4-D solution. Application 
of 2,4-D in the concentration normally applied for weed control did not adversely affect hatchability of 
eggs, cause deformities in hatched chicks, or cause death of the chicks. Application of diesel fuel to 
pheasant eggs reduced hatchability to zero. 
 
 
Kopischke, E. D., and M. M. Nelson.  1966.  Grit availability and pheasant densities in Minnesota and 

South Dakota.  Journal of Wildlife Management 30:269-275. 
 
Abstract:  Among 137 hen pheasants (Phasianus colchicus) collected by shooting during May and June, 
1963, in four areas representing different gradients of pheasant abundance in Minnesota and South 
Dakota, 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 did nonlaying hens. The mean number of eggs laid 
per hen by mid-June 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 in field 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. Grit from 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 calcium- and magnesium-bearing grit and differences in availability of 
these elements in the grit is believed not to limit pheasant densities in the areas studied. 
 
 
Kost, C. D.  1997.  Estimation of predator densities in western South Dakota.  Thesis.  South Dakota 

State University, Brookings. 
 
Abstract:  Evaluation of methods for predator density estimation is necessary to assess biases in 
techniques and determine those best suited to local conditions. Knowledge of predator populations 
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allow wildlife managers to prescribe and assess management and control activities. Objectives of this 
study were to assess the use of relative density estimation techniques for coyote (Canis latrans), red fox 
(Vulpes vulpes), and striped skunk (Mephitis mephitis) populations in western South Dakota, to 
determine if temporal variation of these populations occurred within study areas, and to determine 
absolute densities of the above species. Relative densities of coyote, red fox, and striped skunk 
populations were determined using scent-station (SS) surveys, fecal line (FL) surveys, road-kill surveys 
(RK), and catch-per-unit-effort (CPUE) techniques. Absolute densities of coyote, red fox, and striped 
skunk populations were determined using the minimum density estimate technique. Techniques were 
evaluated on a monthly basis in Harding County (Northwest study area) and Haakon and Jackson 
counties (Westcentral study area), South Dakota from February through July 1995 and from February 
through October 1996. Ease of use, cost, and the ability of the techniques to be used over a wide 
geographic area were factors of importance when evaluating methods of density estimation. Field 
necropsies were performed on trapped animals that were removed from the population. Of these 
trapped animals, canine teeth were extracted for aging, blood sampled, and nutritional condition was 
evaluated. In addition, small intestines were removed and parasite loads were determined. Spearman 
rank correlations were conducted to determine which techniques possessed similar trends in indices. 
Road-kill surveys were eliminated from consideration as a relative density estimation technique because 
of low Spearman Rank Correlation coefficients. Non-continuous sampling, high costs, and difficulty in 
standardization eliminated CPUE from consideration as a relative density estimation technique. When 
data from all sampling periods were included in analyses, no differences (P > 0.018) in population 
abundance were observed within and across study areas using SS surveys; differences (P < 0.014) in 
predator populations within and across study areas were observed using FL surveys. Absolute density 
estimates for 1995 were 0.61 striped skunks/km2 in the northwest study area. Absolute density 
estimates for 1996 were 2.28 red foxes/km2 and 1.3 striped skunks/km2 in the northwest study area 
and 0.22 coyotes/km2 and 1.89 striped skunks/km2 in the westcentral study area. No temporal variation 
(P < 0.20) of coyote, red fox, and striped skunk populations was observed within study areas. All trapped 
animals were determined to be in good nutritional condition and all were negative for presence of 
Echinococcus multilocularis, a parasite associated with alveolar hydatid disease in humans. Fecal line 
surveys were more powerful in detecting differences in population abundance of predators due to fewer 
environmental and behavioral biases associated with this method. It is recommended that the South 
Dakota Department of Game, Fish, and Parks conduct FL surveys during March and September to 
monitor predator populations in western South Dakota. 
 
 
Kozicky, E. L.  1952.  Variations in two spring indices of male ring-necked pheasant populations.  

Journal of Wildlife Management 16:429-437. 
 
Abstract:  1. Data on the variability of the crowing count and roadside count of male ring-necked 
pheasants are presented for a 10-mile route in Iowa 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 1951, for 10 mornings, 
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 count mean. 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 means when the 
temperature was less or more than 40 degrees F. or when cloud coverage was partial (0-5) or complete 
(6-10). 7. A significant decrease was observed in the mean crowing counts obtained at two stations at 
45-minute intervals. Therefore, it is important to commence annual crowing count censuses at about 
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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 crowing count and indicates that probably a 10-mile route is the minimum 
length. 10. An analysis of the 1950 data showed that approximately nine random, replicated counts over 
the 10-mile route would be necessary to obtain a sample mean for the crowing count which would be 
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 obtain a mean that may indicate trends in 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. 
 
 
Kozicky, E. L., G. O. Hendrickson, P. G. Homeyer, and R. Nomsen.  1955.  Weather and fall pheasant 

populations in Iowa.  Journal of Wildlife Management 19:136-142. 
 
Abstract:  1. An attempt was made to determine the relationship of the fall roadside census from 1936 
through 1952 within Iowa'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 sub-normal temperatures 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 discernible 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 precipitation in 
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 years in which the fall pheasant population remained the same 
or increased, depending to an undetermined extent on the level of the pheasant population. 8. The 
present analysis merely represents the weather-pheasant relationships for the past 17 years. Some 
permutations of temperature and precipitation have been examined only once, and many not at all. 
 
 
Krauss, G. D., H. G. Graves, and S. M. Zervanos.  1987.  Survival of wild and game-farm cock pheasants 

released in Pennsylvania.  Journal of Wildlife Management 51:555-559. 
 
Abstract:  Survival of male game-farm (both state-reared and commercial-reared stocks) and wild-
trapped ring-necked pheasants (Phasianus colchicus) were compared by releasing radio transmitter-
equipped pheasants from all sources into the wild at the same time and location. Pheasants were 
released during March-June 1982 in primary pheasant range (N = 81) and during May-June 1983 in 
secondary range (N = 34) in Pennsylvania. Survival of wild birds was greater than that of state or 
commercial game-farm birds in both areas. Survival of commercial game-farm stock was higher than 
that of state game-farm birds in primary range but not in secondary range. In primary range, mammalian 
predators were the major cause of death; predation was especially high immediately after release. 
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Relative to wild birds, game-farm birds were less fearful of a human observer, more visible upon 
approach, and stayed closer to the release site. Game-farm managers could improve field survival of 
pen-reared pheasants by employing propagation practices aimed at increasing their excitability, fear of 
humans, and use of cover. 
 
 
Krieg, J. A. F.  2019.  Evaluating scenarios using an agent-based model for pheasant populations and 

biomass harvest strategies.  Thesis, University of Tennessee-Knoxville. 
 
Abstract:  Ring-necked pheasants (Phasianus colchicus), while a non-native species in North America, is a 
popular game species. Many mid-western states, including Iowa, depend on the revenue that hunting 
tourism generates. 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 payment. Additionally, farmers plant 
crops that simulate pheasant habitat, which can be harvested as biomass feedstock. In this study, we 
build a spatially-explicit agent-based model (ABM) to simulate dynamics associated with pheasants, 
hunters, and tractors on a typical Iowa field with CRP land. We evaluate the model’s ability to 
realistically represent dynamics of agents and their interactions. The ABM simulates pheasant 
population trends over time, under varied sex-ratio probabilities, and exhibits reasonable habitat-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 once between August 1 - 15) had approximately 10,000 tons/km2 more 
biomass harvested than S2 (harvest inward spiral, two-cut system), though a portion of this difference 
can be attributed to model assumptions and must be further investigated. However, double the number 
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 on the number of roosters killed compared to length of the hunting season. 
Accidental rooster death by tractor was also tracked in each scenario (S2 - 220, S3 - 52), and these 
deaths may be lower in S3 because tractors are mowing after hens have finished using the area 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 and biomass. 
 
 
Krieg, J. A. F., S. Lenhart, E. Ponce, and H. I. Jager. 2024. Agent-based modeling to evaluate the effects 

of harvesting biomass and hunting on ring-necked pheasant (Phasianus colchicus) populations. 
Ecological Modelling 492:110705. 

 
Abstract:  As the US strives to divest from fossil fuels, dedicated energy crops have increased in 
popularity because of their potential to serve as a renewable source of transportation fuel and biomass-
generated electricity. Whereas the impacts of crop agriculture on biodiversity have been well-
documented, less is known about the potential impacts that growing bioenergy crops could have on 
wildlife. In this study, we look specifically at the ring-necked pheasant (Phasianus colchicus) and how 
pheasant populations may be influenced by growing and harvesting bioenergy crops. We explored 
effects of temporal harvest strategies at the field scale on biomass yield and pheasant population size. 
To investigate, we developed an agent-based model (ABM) that simulates ring-necked pheasants, 
tractors, hunters, and vegetation classes. One such vegetation class is land that is enrolled in a 
Conservation Reserve Program (CRP) plan specifically targeting pheasant conservation. Using this ABM, 
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we assessed four different landscapes—corn-dominated, CRP-dominated, grassland-dominated, and 
mixed landscape—under strategies that varied the time of harvest. We also used ecological valuation to 
compare scenario outcomes from an economic perspective. We determined that biomass yield and 
pheasant population size were sensitive to harvesting times. Our scenarios totaled between ∼$931,000 
(minimum) and $3.8 million (maximum) over all landscapes, though on average harvesting in late spring 
generated the most value ($2.45 million) and harvesting in fall was a close second in terms of 
profitability ($2.39 million). 
 
 
Kruger, H.  2022.  Breeding in an agricultural landscape: The importance of habitat and predation for 

the common pheasant (Phasianus colchicus).  Dissertation, University of Helsinki, Finland. 
 
Abstract:  Agricultural intensification has significantly impacted 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 
biodiversity 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 farmlands.  In this thesis, I studied common pheasant (Phasianus colchicus, hereafter 
pheasant) hens and broods as well as artificial pheasant nests during the breeding season to identify 
factors affecting the breeding success of pheasants in an agricultural environment in southern Finland.  I 
found that both bird quality, i.e. wild compared with hand-reared hens, and predator density affected 
pheasant survival. My results show that even hand-reared pheasants can breed successfully, especially if 
red fox (Vulpes vulpes) numbers are low, as they are the main predator of pheasant hens.  Following 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 high-quality arthropod prey and shelter from predation.  A study setup with wildlife camera 
traps and artificial pheasant nests revealed that an invasive alien species, the raccoon dog (Nyctereutes 
procyonoides), may be a common predator of ground-nesting bird nests in agricultural landscapes in 
Finland. The raccoon dog was the most common primary predator at nests and the most frequent 
predator visiting 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 34:626-630. 
 
Abstract:  Five hen pheasants (Phasianus colchicus) on a state-owned 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, radio-equipped while in early stages of incubation, successfully renested 
and brought off broods. Ranges of five hens were 20-52 acres and averaged 30.8. Eggs were laid after 
midday and time spent on the nest increased with number of eggs laid. Hens usually left the nest for 
about an hour in the afternoon. Brood-rearing was restricted to 5-10 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 first. 
 
 
Labisky, R. F.  1968.  Nightlighting: its use in capturing pheasants, prairie chickens, bobwhites, and 

cottontails.  Illinois Natural History Survey Biological Notes 62. 12pp. 
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Abstract:  The idea of using bright lights at night to blind animals so that they may be captured is 
certainly not new.  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, R. F.  1975.  Responses of pheasants to simulated field applications of Counter, an 

organophosphate insecticide.  Journal of Wildlife Management 39:174-178. 
 
Abstract:  Confined hen pheasants (Phasianus colchicus) were exposed to simulated field applications of 
COUNTER 15G Soil Insecticide (S-[[1,1-(dimethylethyl) thio]methyl] 0, 0-diethyl 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 lb) and 2,340 g (5.15 lb) 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 lb) of technical material per acre would not be a serious 
depressant to resident populations of pheasants. 
 
 
Labisky, R. F.  1976.  Midwest pheasant abundance declines.  Wildlife Society Bulletin 4:182-183. 
 
Abstract:  The 19th Annual Meeting of the Midwest Pheasant Council, a technical advisory body of the 
Midwest Association of Fish and Wildlife Commissioners (MAFWC) was held 5-8 April 1976 at 
Wisconsin's DNR new MacKenzie Environmental Education Center, Poynette. Fifty-four registered 
participants, representing 15 states and 1 province, were in attendance.  A review of trends in 
population abundance between 1970 and 1975 in the 14 member states was not encouraging. Declines 
(some severe) in abundance have occurred in Colorado, Illinois, Indiana, Iowa, Kansas, Nebraska, Ohio, 
Pennsylvania, and South Dakota. Abundance levels were maintained in Minnesota, Missouri, North 
Dakota, and Wisconsin. Gains in abundance occurred only in Michigan.  In this light, the Midwest 
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. This documentation 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 resources. 
 
 
Labisky, R. F., and G. L. Jackson.  1969.  Production and weights of eggs laid by yearling, 2-, and 3-year-

old pheasants.  Journal of Wildlife Management 33:718-721. 
 
Abstract: The egg-laying capacity of 2-year-old hen pheasants (Phasianus colchicus), confined 
individually and fed a laying ration ad libitum, was superior to that of similarly treated yearling and 3-
year-old breeders. The mean weights of eggs laid by individual hens were remarkably similar from year-
to-year. Eggs laid by yearling and 2-year-old hens did 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 are discussed. 
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Labisky, R. F., and R. W. Lutz.  1967.  Responses of wild pheasants to solid-block applications of aldrin.  
Journal of Wildlife Management 31:13-24. 

 
Abstract:  The responses of wild pheasants (Phasianus colchicus) to single, aerial applications of 2 lb 
technical aldrin (granular form) per acre on a 12,450- and a 29,880-acre block of farmland in eastern 
Illinois in April of 1960 and 1961, respectively, were divided into three major stages. First, the mortality 
of adult pheasants within a month of aldrin application was from 25 to 50 percent. Second, 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 proportion (52-56 percent) of broodless hens in 
summer, the low ratio (relative to the untreated study area) of young per adult hen in autumn, and 
reduced numbers of cock-calls the following spring. Third, satisfactory reproduction occurred on the 
treated areas during the breeding season following the year of aldrin application. Adequate recovery of 
pheasant populations in farmland habitat can be expected within 2-3 years after single, solid block 
applications of 2 lb aldrin per acre if (1) the areas treated are not so large as to prevent adequate 
repopulation by ingress from adjacent, untreated 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 

26:393-399. 
 
Abstract:  This paper discusses the durability of different plastic and neoprene materials used in 
constructing backtag markers for ring-necked pheasants (Phasianus colchicus). The use of backtag 
markers permits identification of individual pheasants in the wild, eliminates the need for retrapping 
birds in studies of population turnover and movement, and facilitates behavioral studies.  Five different 
plastic materials, Masland Duran, U. S. Naugahyde, U. S. Fiberthin, Armor Tite, and Coverlight, were 
tested for durability with respect to their use in constructing backtag markers for pheasants; 2,689 
backtags were attached to wild pheasants. A total of 10,002 observations of tagged pheasants were 
subsequently recorded. Backtags constructed from U. S. Fiberthin and Armor Tite (both vinyl coated 
nylon-mesh 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 for attaching the backtags to pheasants should be made from 
good quality leather or Fiber thin. Backtags did not significantly affect the behavior or well-being of the 
pheasant. Backtags are strongly recommended for marking game birds for long-term field identification. 
 
 
Labisky, R. F., S. H. Mann, and R. D. Lord, Jr.  1969.  Weights and growth characteristics of pheasant 

lenses.  Journal of Wildlife Management 33:270-276. 
 
Abstract:  Variations in the dry weights of eye lenses of 130 known-age pheasants (Phasianus colchicus) 
indicated that weights could not be used to satisfactorily separate (1) juvenile cocks and juvenile hens 
into monthly age-classes; (2) juvenile cocks, older than 5 months, from adult cocks, and juvenile hens, 
older than 3 months, from adult hens; and (3) adults of either sex into yearly age-classes. 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 dependence with 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 curve was log10 (y) = a + b (1 / (x + 5)), where y denotes lens weight and x denotes age. 
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Lachlan, C., and R. P. Bray.  1976.  Habitat selection by cock pheasants on the spring.  Journal of 

Applied Ecology 13:691-704. 
 
Abstract: (1) The number, size, dispersion and habitat components of cock pheasants' territories in 
spring were studied over four consecutive years on a 229-ha game preserve in north-east Dorset. (2) 
Over the whole area the average density varied from twenty-seven to thirty-six 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 with 28.4% 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 length of shrub/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 
encroachment on 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 31:24-27. 
 
Abstract:  Fat and egg yolks from pheasants administered different levels 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 a 14-day period after the final treatment. From 19 to 37 
percent of the dieldrin 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 significant (P < 0.01) between treatment groups while 
the levels in the egg yolks were not significantly different (P > 0.05) even though the average dieldrin 
content was greater for the higher treatment. 
 
 
Larsen, D. T., P. L. Crookston, and L. D. Flake.  1994.  Factors associated with ring-necked pheasant use 

of winter food plots.  Wildlife Society Bulletin 22:620-626. 
 
Abstract:  Our objective was to relate food plot use by ring-necked pheasants to characteristics of food 
plots and peripheral habitats.  In 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 cattail, as often 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 winters with deep snows.  On Conservation Reserve Program (CRP) fields in the 
winter of 1992-1993, we observed that accumulations of approximately 30 cm of snow destroyed or 
greatly reduced the cover value of most fields of smooth brome, intermediate wheatgrass, or tall 
wheatgrass in 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. 
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CRP fields of 1.5- to 2.0-m switchgrass, however, did 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 food- plot use by pheasants than food-plot size or 
food-plot weed abundance. 
 
 
Laskowski, J. 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 shapes prey density, distribution and abundance 
via direct effects of selective mortality and indirect effects of fear. The immediate impacts of predator 
consumption on prey population dynamics are widespread and well studied, and a growing body of 
research demonstrates substantial, immediate impacts of predator-induced fear (independent of prey 
mortality) on prey behavior, physiology and life-history expression. However, predation risk is often 
seasonally variable and while it is clear that consumption effects often carry over to influence prey 
population demography for years after predators have left the landscape, the temporal carry-over 
effects of fear on prey populations remain largely unexplored.  We assessed the effects of fall hunting 
activity by humans on female pheasant reproductive ecology the following spring. We were able to 
isolate the effects of fear from the selective implications of predation because hunter harvest is limited 
to males, though both sexes experience similar cues indicative of risk. We found fall hunter activity did 
not influence female body condition, survival, or nest site choice the following spring; however, females 
had elevated baseline corticosterone concentrations that were sensitive to body condition, such that 
birds in poorer condition had higher baseline corticosterone concentrations in high risk sites. 
Additionally, hunting activity reduced egg size by 10%. Our results indicate that fear alone can impact 
prey physiology and reproductive investment after cues indicative of risk are gone.  In order to teach 
grade school students how sources of selection such as predation risk shape wildlife populations, we 
developed and taught a curriculum that demonstrates concepts of habitat selection through a hands-on 
outdoor activity using radio-telemetry equipment as well as an indoor game and discussion. Students 
learn how competing sources of selection such as food availability, access to mates, and predation risk 
together influence where animals choose to live. Here we contribute new evidence as to how prey 
populations are influenced by predator’s past and a curriculum designed to educate and inspire the next 
generation of scientists to continue to explore how competing sources of selection shape wildlife 
population dynamics. 
 
 
Laskowski, J. A., G. C. Bachman, and J. J. Fontaine.  2017.  Severe drought impacts female pheasant 

physiology in southwest Nebraska.  Prairie Naturalist 49:57-65. 
 
Abstract: In 2012, Nebraska experienced one of the worst droughts since the 1930s, accompanied by 
abnormally high temperatures. We studied the impacts of the 2012 summer drought on female ring-
necked pheasant (Phasianus colchicus) body condition and baseline and stress-induced corticosterone 
concentrations (CORT). We hypothesized that drought conditions would reduce pheasant body 
condition, increase chronic stress resulting in elevated baseline CORT levels, and down-regulate 
pheasant stress response to acute stressors, resulting in reduced stress-induced CORT concentrations. In 
southwestern Nebraska, we captured female pheasants in 2012 (pre-drought) and 2013 (post-drought). 
Pheasants had poorer body condition after the drought. Although female CORT measures were similar 
among years (baseline: F1,8 = 0.591, P = 0.465; stress-induced: F1,26 = 1.118, P = 0.300), females in poorer 
condition had elevated baseline CORT (F1,26 = 6.446, P = 0.018) and stress-induced CORT (F1,26 = 8.770, P 



180 
 

= 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 occur more frequently 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 26:411-413. 
 
Abstract:  Clostridium botulinum type C toxin was found in blow fly larvae, Lucilia illustris (Meigen), 
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 104.9 mouse LDse. Eight third-instar larvae contained a lethal dose of 
toxin for pheasants 10-12 weeks old. One weanling-mouse LD50 was contained in 12 micrograms of 
larval extract. The role of blow flies and maggots in epizootics of botulism in pheasants is discussed. 
 
 
Leedy, D. L.  1949.  Ohio pheasant nesting surveys based on farmer interviews.  Journal of Wildlife 

Management 13:274-286. 
 
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 township, is described. 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 Wood Counties, Ohio, from the pre-war period (1937 to 1940) to the post-war 
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 data obtained from 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), sweet clover, 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 per unit of area 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 one-fifth 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 
wheat. 11. Based on the number of nests cut over, pheasant 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 of game 
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 14:218-225. 
 
Abstract:  Throughout the experiment, 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 clear-cut 
difference in the average number of eggs laid by the groups of treated birds as compared with the 
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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 birds than 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 
assuming that 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 pheasant population trends. 
 
 
Leif, A. P.  1994.  Survival and reproduction of wild and pen-reared ring-necked pheasant hens.  

Journal of Wildlife Management 58:501-506. 
 
Abstract: Pen-reared ring-necked pheasant (Phasianus colchicus) hens are commonly released by private 
managers to augment wild pheasant populations in South Dakota. To evaluate this practice, I 
radiomarked wild (n = 44) and pen-reared (n = 159) ring-necked pheasant hens to monitor their survival 
and reproduction in 2 study areas in eastern South Dakota, 1990-92. Survival of pen-reared hens (7.8 + 
2.4% SE) was lower (P < 0.001) than that of wild hens (54.6 + 6.6%) during the 181-day reproductive 
period because of higher (P < 0.001) predation (90.3 + 2.9% and 45.4 + 6.6%, respectively). Fewer (P < 
0.001) pen-reared (21%) initiated nest incubation than did wild pheasants (68%). Surviving pen-reared 
hens (38%) were less (P = 0.03) successful in nesting than were wild hens (63%), but brood-rearing 
success did not differ (P = 0.17) with treatment (56 and 83%, respectively). Wild hens recruited 34 
broods/100 hens compared with 3 broods/100 hens for pen-reared hens.  Because of low survival and 
reproductive rates, pen-reared hens should not be released in habitats containing wild pheasants. 
 
 
Leif, A. P.  2005.  Spatial ecology and habitat selection of breeding male pheasants.  Wildlife Society 

Bulletin 33:130-141. 
 
Abstract:  In contrast to the management of European pheasants (Phasianus spp.), the spatial dynamics 
and habitat selection of breeding male ring-necked pheasants (P. colchicus) have received little attention 
in North America. To evaluate these parameters, I radiomarked 95 male pheasants over 5 years (1997-
2001) on 2 study areas in eastern South Dakota. In spring 73% of radiomarked pheasants dispersed and 
moved an average of 3.2 + 0.3 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 (18.4 + 0.9 ha) home ranges, whereas a second group was intermittently sedentary 
and mobile and had relatively large (45.4 + 2.9 ha) home ranges. Males preferred to establish breeding 
home ranges in association with idled herbaceous and woody cover. The proportional abundance of 
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 assumed sedentary, 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. 
 
 
Leitch, W. G., and R. A. McCabe.  1957.  Avian recoveries from mutilating accidents to both legs.  

Journal of Wildlife Management 21:458-459. 
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Abstract:  Amputation of one leg is of uncommon but regular incidence among hen pheasants 
(Phasianus colchicus) in the Lake States, the phenomenon being generally attributable to contact with 
hay mowing machinery. On October 28, 1946 a hen with both legs mutilated was shot (illegally) on a 
public hunting ground in Wisconsin. According to N. R. Barger (pers. comm.), a cock with both legs 
amputated was shot in 1956 in Winnebago County in the same state. Despite this handicap, the bird was 
reported to be a fast runner. 
 
 
Leopold, A.  1933.  Game management.  Charles Scribner’s Sons, New York and London.  481pp. 
 
(No abstract available) 
 
 
Leopold, A., O. S. Lee, and H. G. Anderson.  1938.  Wisconsin pheasant movement study, 1936-37.  

Journal of Wildlife Management 2:3-12. 
 
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, and released 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 some instances. In 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. Heavy pre-existing population 
density did not clearly accelerate dispersal of released birds from good well-fed cover. (Heavy 
populations in poor or unfed cover do not exist.) Heavy pre-existing population density further increased 
by releases seemed to increase the predation rate. There was no clear topographic orientation 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 home range 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 Ohio plan is 
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 redistributed 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. 
 
 
Leopold, A., E. B. Moore, and L. K. Sowls.  1939.  Wildlife food patches in southern Wisconsin.  Journal 

of Wildlife Management 3:60-69. 
 
Abstract:  Beginning about 1933, hundreds of food patches have been planted yearly in Wisconsin, 
mostly by the Soil Conservation 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 size; (3) Broadcast 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 a self-sufficient means of wintering birds, but as a supplement to wild foods, farm 
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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 combination of food patch crops, crop 
residues, natural foods, and feeding stations which offer the assortment of food properties needed to 
meet the exigencies of the seasons in that locality.  The principles of design, however, may approach the 
status of dependable ecology. 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 pheasant refuge.  Journal of Wildlife Management 7:383-394. 
 
Abstract:  Five consecutive 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 series 100-30-9-1.8-0. 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. Its uniformity suggests that once a bird reaches its first winter, its 
chance of survival does not improve with age. The 100-30-9-1.8-0 survival series implies an age 
composition of 71-21-6-1-0 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 and increased 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 regained their 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 hen pheasants in southern Idaho. Journal of Wildlife 

Management 56:376-380. 
 
Abstract: Pheasant (Phasianus colchicus) winter habitat use of shrub steppe and irrigated agriculture the 
inter-mountain west has been poorly studied. Consequently, I used radio telemetry to study winter use 
of 76 female ring-necked 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) sagebrush (Artemisia spp.), wetland, and herbaceous cover types and avoided (P < 0.01) grassland 
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 herbaceous at 
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 (1 km2) of sagebrush, eliminate or 
grazing, and maintain tall, dense herbaceous cover on the uncultivated portions of farming units to 
improve pheasant winter habitat in shrub steppe and irrigated agricultural ecosystems. 
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Liebing, J., I. Völker, N. Curland, P. Wohlsein, W. Baumgärtner, S. Braune, et al.  2020. Health status of 
free-ranging ring-necked pheasant chicks (Phasianus colchicus) in northwestern Germany. 
PLoS ONE 15(6): e0234044. 

 
Abstract:  Being a typical ground-breeding bird of the agricultural landscape in Germany, the pheasant 
has experienced a strong and persistent population 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 discussed. In the 
present study, 62 free-ranging pheasant chicks were caught within a two-year period in three federal 
states of Germany; Lower Saxony, North Rhine-Westphalia and Schleswig-Holstein. The pheasant chicks 
were divided into three age groups to detect differences 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 region of the head (57–94%) 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. were isolated. Mycoplasma gallisepticum (MG) was not detected using an MG-specific 
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 metapneumovirus (AMPV) positive 
using RT-PCR, 16% positive for infectious bronchitis virus (IBV) using RT-PCR, and 2% positive for 
haemorrhagic enteritis virus (HEV) using PCR. All samples tested for avian encephalomyelitis virus (AEV), 
infectious bursal disease virus (IBDV) or infectious laryngotracheitis virus (ILTV) were negative. The pool 
samples of the ten chicks were negative for all acid, alkaline-free and derivative substances, while two 
out of three samples tested were positive for the herbicide glyphosate. Pheasant 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 in the 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 35:840-843. 
 
Abstract: Sex of pheasants (Phasianus colchicus) can be determined by color patterns of the outer 
primaries and primary coverts. Primaries from females typically show light-colored bars that meet the 
rachis at right angles along its entire length. Males typically have no pattern on the ends of their 
primaries, or primaries of males have a more diffuse color pattern than primaries of females. When 
males have a barred pattern, the bars are usually wedge-shaped and meet the rachis with the point of 
the wedge at an angle. Both game-farm and wild stock in juvenal plumage were sexed with less accuracy 
than older birds. After reviewing brief instructions and looking at several sample wings, observers using 
this technique averaged 96 percent accuracy for sexing game-farm birds and 93 percent 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 34:954-956. 
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Abstract: Game farm pheasants (Phasianus colchicus) were individually 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 ppm dieldrin residue. Only 3 percent 
of birds dying 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 to either 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 ring-necked pheasant.  Journal of Wildlife 

Management 9:152-154. 
 
Abstract:  During 1940 to 1943, over 700 male ring-necked 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' road blockades 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 individuals, 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 simplicity and 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 distinguishing 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. 
 
 
Littlefield, C. D.  2003.  Sandhill crane nesting success and productivity in relation to predator removal 

in southeastern Oregon.  Wilson Bulletin 115:263-269. 
 
Abstract:  I reviewed Greater Sandhill Crane (Grus canadensis tabida) reproductive success at Malheur 
National Wildlife Refuge in southeastern Oregon, 1966-1989, during which time predators were 
removed in 12 years and not removed in 12 years. Of 1,024 comparable crane nests found in those 
years, compared to those during nonremoval years, nests during years when some predators were 
removed had greater nesting success, more young fledged/100 pairs, lower mortality rates of young, 
and higher annual recruitment rates. The most important limiting factor for cranes at Malheur NWR was 
low annual recruitment resulting primarily from predation on eggs and prefledged young. Coyotes (Canis 
latrans) were the primary predator on eggs and young, but in some years Common Ravens (Corvus 
corax) and raccoons (Procyon lotor) took a large number of eggs. 
 
 
Liu, S., Y. Liu, E. Jelen, M. Alibadian, C. 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 pheasant Phasianus 
colchicus.  Journal of Biogeography 47:2714-2727. 

 
Abstract:  Pleistocene climate and associated environmental changes have influenced phylogeographic 
patterns of many species. These not only depend on a species’ life history but also vary regionally. 
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Consequently, 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 generalist.  Using a comprehensive geographical sampling of 
204 individuals from the species’ entire range genotyped at seven nuclear and two mitochondrial loci, 
we reconstructed spatio-temporal diversification and demographic history of the common pheasant. We 
applied Bayesian phylogenetic inference to describe phylogeographic structure, generated a species tree 
and inferred demographic history within and migration between lineages. Moreover, to establish a 
taxonomic framework, we conducted a species delimitation analysis.  The common pheasant diversified 
during the Late Pleistocene into eight distinct lineages. It originated at the edge of the Qinghai–Tibetan 
plateau and spread to East and Central Asia. Only the widely distributed lowland lineage of East Asia 
displayed recent range expansion. Greater phylogeographic structure was identified elsewhere, with 
lineages showing no sign of recent demographic changes. One lineage in south-central China is the 
result of long-term isolation within a climatically stable but topographically complex region. In lineages 
from arid Central Asia and China, range expansions were impeded by repeated population 
fragmentation during dry glacial periods and by recent aridification.  Spatio-temporal phylogeographic 
frameworks of widespread taxa such as the 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 variable effects 
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 B. Wang.  2020.  Genome 

assembly of the common pheasant Phasianus colchicus: a model for speciation and ecological 
genomics.  Genome Biology and Evolution 11:3326-3331. 

 
Abstract:  The common pheasant (Phasianus colchicus) in 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 study speciation, biogeography, and local adaptation.  
However, the genomic resources for the common pheasant are generally lacking. We sequenced a male 
individual of the subspecies torquatus of the common pheasant with the Illumina HiSeq platform. We 
obtained 94.88 Gb of usable sequences by filtering out low-quality 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 complete. The contig N50 and scaffold N50 sizes 
were 178 kb and 10.2 Mb, respectively. All these indicate that we obtained a high-quality genome 
assembly. We annotated 16,485 protein-coding genes and 123.3 Mb (12.05% of the genome) of 
repetitive sequences by ab initio and homology-based 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 unprecedented 
data set, we uncovered the geographic population structure and genetic introgression among common 
pheasants in China. Our results provide the first high quality reference genome for the common 
pheasant and a valuable genome-wide SNP database for studying population genomics and 
demographic history. 
 
 
Lokemoen, J. T.  1987.  Control of one native animal species to benefit another native species.  Great 

Plains Wildlife Damage Control Workshop Proceedings 79:169-171. 
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Abstract:  This paper expresses my feelings on the topic of controlling one native animal species (small 
carnivores) for the benefit of another native species (waterfowl).  During much of man's experience with 
wildlife, predators were generally feared and persecuted. It was almost universally agreed that killing 
predators resulted in larger game populations, which man wanted for food or sport. These basic beliefs 
were seriously challenged by several authors in the 1930's and 1940's.  I believe it is reasonable to affect 
one population of animals negatively to benefit another. We live in a highly altered environment in 
which habitats and wildlife change daily. Wildlife managers must be allowed to manipulate all aspects of 
the environment if they are to have a strong impact on managed animal populations. If managers are 
limited in the management tools they can use, they will be severely limited in results achieved. 
 
 
Lokemoen, J. T., and R. O Woodward.  1993.  An assessment of predator barriers and predator control 

to enhance duck nest success on peninsulas.  Wildlife Society Bulletin 21:275-282. 
 
Abstract:  To enhance duck nesting success in the prairie pothole region of North America, we added 
predator barriers and predator control to peninsulas in lakes.  The study included 8 peninsulas with 
electrified wire fences and 2 peninsulas with water-filled moats.  Fences and moats were constructed at 
the base of the peninsulas.  Success and densities of duck nests found on the peninsulas with predator 
barriers were compared to the success and densities of duck nests found on similar nearby controls.  
Average duck nest success of 54% found on fenced peninsulas was higher (P < 0.01) than the 17% on 
unfenced controls.  Moated peninsulas also had higher nest success (75%) than unmoated control 
peninsulas (14%).  Nesting gadwalls and lesser scaup preferred peninsulas with barriers over control 
sites.  Mallards, blue-winged teal, and northern pintail also were common nesters on peninsulas with 
barriers but did not select them.  The cost/fledgling on fenced peninsulas was $12, compared to 
$62/fledgling on moated peninsulas.  The cost of young fledged on fenced peninsulas was intermediate 
compared to the costs of birds produced by other waterfowl management practices. 
 
 
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 
189:343-353. 

 
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 terrestrial, non-volant wildlife. In 
this paper, we studied the utilization of functioning wind farm areas by four terrestrial animals common 
to agricultural landscapes: European roe deer, European hare, red fox, and the common pheasant. 
Firstly, we expected that the studied animals do not avoid areas close to turbines and utilize the 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 winter seasons using the snow-tracking 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 700-m buffer zone around the edge of turbines. The reactions of 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 response to wind 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. 
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Greater weight should be given to the effects of wind farms on non-flying wildlife than 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. 
 
 
Low, J. B.  1954.  Game farm pheasant returns to the hunters’ bag, Weber County, Utah, 1946-1951.  

Journal of Wildlife Management 18:419-423. 
 
Abstract:  1. This study, covering the 6-year period 1946-1951, was conducted on the West Warren 
Experimental Area, Weber County, Utah, an area of 257 cultivated acres and approximately 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 were made at two-week 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 per 100 acres of cultivated crop land, much higher than normally made throughout the 
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 birds was 60 per cent for 18-week-old birds released a week or 
less before the hunting season. Lowest returns were from 44-week-old birds released in the early spring. 
These were also released the longest time prior to the hunting season. 6. Birds released up to 4 weeks 
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 harvest with a 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 the 5-year period 1946-1950, an average of 446 hunters per season 
or a hunter per 0.57 acre of cultivated lands. 
 
 
Luttich, S., D. H. Rusch, E. C. Meslow, and L. B. Keith.  1970.  Ecology of red-tailed hawk predation in 

Alberta.  Ecology 51:190-203. 
 
Abstract:  The Red-tailed Hawk population on a 60-mile2 (156-kM2) area in central Alberta was studied 
during 1965-68. This migratory population was present from early April to September each year. 
Breeding red-tails occupied open and forested habitats with equal facility, taking prey species from all 
cover types associated with nesting sites. Mammals, chiefly Richardson's ground squirrels and snowshoe 
hares, comprised 66% of total prey biomass taken by red-tails; waterfowl comprised 18%. 
Representation of meadow voles in the red-tail diet reflected annual variations in vole densities, but 
there was no consistent relationship between snowshoe hare and Ruffed Grouse densities and their 
utilization by red-tails. Numbers of adult red-tails resident on the study area varied little from year to 
year, and nesting success was not directly related to changes in cyclic hare and grouse populations. Red-
tails took between 1.9 and 7.0% of the adult hares, and 0.3-0.8% of the juveniles on the study area 
during mid-April through August, 1966-68. Estimates of red-tail predation on Ruffed Grouse over this 
same period were 1.4 to 5.1% of adults, and 0.9 to 2.2% of juveniles. Calculated losses of Richardson's 
ground squirrels to Red-tailed Hawks during 1967 and 1968 ranged from 22 to 60% in three populations. 
Losses of adults were especially high and may have exceeded 90% in one instance. Adult male ground 
squirrels were significantly more vulnerable than adult females. 
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Luukkonen, D. R., H. H. Prince, and I. L. Mao.  1997.  Evaluation of pheasant crowing rates as a 
population index.  Journal of Wildlife Management 61:1338-1344. 

 
Abstract: Assumptions of many call-count 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 torquatus), Sichuan (P. c. strauchi), and hybrid rooster pheasants from 
1 hour before until 1 hour after sunrise, 1992-93. We tested hypotheses that crowing rates were 
unrelated to subspecies, age, year, and weather variables. A model predicting crowing rates included 
subspecies and time from sunrise as significant effects (R2 = 0.41). This model described a parabola 
where crowing rates reach maximum at 9 minutes after sunrise, regardless of subspecies. Temperature, 
wind velocity, and cloud cover were not significant in explaining crowing rate variation. 
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 adjusting for subspecific differences in crowing rates. 
 
 
Lyon, L. J.  1954.  Pheasant winter roosting cover preference in north-central Colorado.  Journal of 

Wildlife Management 18:179-184. 
 
Abstract:  Fourteen winter-cover plots on north ern Colorado farmland were examined for pheasant 
roost-sites at about weekly intervals during the winters of 1950-51 and 1951-52. The number of 
pheasant roost-sites on each plot was recorded and these numbers were used as an indication of the 
relative pheasant preference. Heavy weeds 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 showed that the 
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 comparison could be found-that 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 
planting. Species used should stand at least 15 inches high under all weather conditions and should not 
form a close-knit overhead structure. 
 
 
Lyon, L. J.  1961.  Evaluation of the influences of woody cover on pheasant hunting success.  Journal of 

Wildlife Management 25:421-428. 
 
Abstract:  Hunting-season data collected on 23 nine- section (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 differences in hunting effort and pheasant populations among areas, it is shown that more birds are 
killed with less effort where woody plantings are present. Over a 20-yr. period, the additional birds 
taken from an underharvested pheasant population are harvested for approximately $1 apiece in 
habitat development funds. 
 
 
Lyons, T. P., K. W. Stodola, and T. J. Benson.  2020.  Estimating the survival of unmarked young from 

repeated counts.  Wildlife Biology 2020:1-9. 
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Abstract:  Estimating the survival of juveniles is important 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 with marked 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) parents from a 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 demonstrate the utility of this approach by estimating chick survival for a 
population of ring-necked pheasants Phasianus colchicus in east-central Illinois, USA. Mean error of 
parameter estimates decreased with increasing sample sizes and detection probability and was 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 when the mean detection probability was ≤0.4 or the number of broods comprising the 
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 between repeated counts 
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 model with an appropriate field sampling framework provides 
a useful and flexible approach that is time- and cost-efficient for estimating survival of unmarked young. 
 
 
Lyons, T. P.  2017.  Landscape and population ecology of ring-necked pheasants.  Thesis, University of 

Illinois, Urbana, USA. 
 
Abstract:  Species inhabiting intensively farmed landscapes are dependent on private and public lands 
managed for the benefit of wildlife. While the benefits of different management approaches at the field- 
and landscape scale are well-recognized, how to prioritize actions is less clear. Much of this difficulty 
arises from a lack of information about the mechanisms linking field- and landscape-scale management 
to population-level responses. I collected detailed demographic data on ring-necked pheasants on 14 
public and private grasslands in east-central Illinois. I monitored 108 nests, 38 broods, and the survival 
and habitat use of 108 adult female ring-necked pheasants (Phasianus colchicus) throughout the year 
between May 2014 and August 2016. My goal was to better understand how field- and landscape-scale 
habitat features affected stage-specific demographic parameters and population growth in ring-necked 
pheasants. I found that field- and landscape-scale 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 a negative 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 peaked at intermediate 
amounts of native grass cover. I also sought to identify the predators of pheasants and clarify how 
vegetation, field size, and landscape composition affect predation risk. I used automatic telemetry to 
determine the time of death and classify predators of male and female pheasants inhabiting 5 grassland 
fields. I classified the time of death for 70 pheasants and related field- and landscape-scale habitat 
conditions to predator identity for 32. My results showed that raptors were the most common predators 
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 were growing during my study, suggesting that raptors were not 
limiting population growth. Overall, my research demonstrates the need for a mechanistic 
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understanding of how field- and landscape conditions can affect the population demography of wildlife. 
By incorporating more detailed information about the relationship between habitat characteristics, 
predation patterns, and demography across multiple life-stages, wildlife managers can make more 
effective decisions. 
 
 
Machan, W. J., and R. D. Feldt.  1972.  Hunting results on Cropland Adjustment Program land in 

northwestern Indiana.  Journal of Wildlife Management 36:192-195. 
 
Abstract: A study was initiated in 1968 to determine hunting success on farms in northwestern Indiana 
participating in the Cropland Adjustment 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 four times greater on the 
CAP lands. Agency cost per unit of game killed decreased 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 1970. The long-term land retirement 
program with the public access provision 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 17:322-330. 
 
Abstract:  A series of experiments was devised in which eggs in various stages of incubation were 
exposed to lowered temperatures or simulated rainfall for varying periods of time.  From the tolerance 
data thus obtained, an equation has been set up to approximate the relationship between temperature, 
stage of incubation, and length of exposure as affecting survival.  The 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 from unseasonal cold spells would not likely 
occur in the wild.  Newly-hatched chicks exposed to lowered temperatures are much more vulnerable 
than eggs in any stage of incubation. 
 
 
MacNamara, L. G., and E. L. Kozicky.  1949.  Band returns from male ring-necked pheasants in New 

Jersey.  Journal of Wildlife Management 13:286-294. 
 
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 liberated on open 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 returns 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. 5. The type 
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 source of the 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. 
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Madden, J. R.  2021.  How many gamebirds are released in the UK each year?  European Journal of 
Wildlife Research 67:72. 

 
Abstract:  Large numbers of gamebirds (pheasants Phasianus colchicus, red-legged partridges Alectoris 
rufa and mallard Anas platyrhynchos) are 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 
management has ecological effects on the wildlife and habitats of the UK. There is little regulation 
governing their release, and consequently, an accurate figure for the numbers being released is 
unknown.  I took 12 different approaches, totaling 4329 estimates of the numbers of birds being 
released annually, based on a series of datasets that described numbers 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 106.1 million with a mean of 43.2 million (95% CI 29.0–57.3 million). This suggests that 31.5 
million pheasants (range 29.8–33.7 million), 9.1 million red-legged partridges (range 5.6–12.5 million) 
and 2.6 million mallard (range 0.9–6.0 million) are released annually in the UK. These figures differ 
substantially from both official records of gamebirds and previous published estimates, and I discuss 
why such differences may occur. I set these figures in the context of the number and behaviour of 
shoots operating 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., R. Buckley, and S. Ratcliffe. 2023. Large-scale correlations between gamebird release 

and management and animal biodiversity metrics in lowland Great Britain. Ecology and 
Evolution 13:e10059. 

 
Abstract:  The ecological effects on populations of non-game species driven by the annual release and 
management of tens of millions of gamebirds for recreational shooting are complex and relatively poorly 
understood. We investigated these effects at a national scale, considering multiple taxa simultaneously. 
We used records from the UK National Biodiversity Network Atlas to compare animal species and 
diversity metrics previously suggested to be affected by behaviors of the released birds, or because 
resources or habitats are influenced by game management or both processes. We contrasted records 
from 1 km grid squares where gamebirds were reported released in Great Britain, and control squares 
with similar land cover but where no releases were reported. There were more records overall reported 
from release grid squares (RGS) compared with controls (CGS), perhaps due to greater reporting effort 
or greater biological richness. We found fewer foxes in RGS and fewest in grid squares with largest 
releases, but more carrion crows in RGS. We found no consistent effects for buzzards, ravens, jays, or 
magpies. There were more rodents and gray squirrels reported from RGS but no differences for reptiles. 
There were more butterflies but fewer beetles reported from RGS but no consistent patterns for 
Orthoptera or ground beetles considered common gamebird prey. Farmland and woodland birds 
exhibited higher abundance, richness, and diversity in RGS when considering absolute records, but 
woodland bird abundance and richness were lower when correcting for the relative number of records. 
These nationwide results, despite crude data resolution, reveal diverse effects of gamebird release and 
management at a national scale and across trophic levels, increasing some non-game animal 
populations while decreasing others. This should alert practitioners, opponents, and legislators that a 
focus on single taxa effects, either positive or negative, may obscure the simultaneous changes in other 
taxa. 
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Madden, J. R., F. Santilli, and M. A. Whiteside.  2020.  The welfare of game birds destined for release 
into the wild: a balance between early life care and preparation for future natural hazards.  
Animal Welfare 29:1-18. 

 
Abstract:  Globally, over 110 million game birds are reared annually and released for recreational 
hunting. Game birds differ from other reared livestock because they experience two very distinct 
environments during their lives. Chicks are first reared in captivity for 6–12 weeks under managed, 
stable conditions and then released into the wild. A limited set of 13 studies have explored how the 
rearing conditions experienced by chicks influences their pre-release welfare, typically in terms of 
physical injury (feather-pecking) or behavioural assays of stress responses. However, no studies have 
considered 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 post-release morphology, behaviour and survival. Consequently, we reviewed 
how reared and wild-born 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 conditions: absence 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 more natural 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 pre-release 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 such experiences 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 
and adequate preparation for later life in the wild is required. 
 
 
Madden, J. R., M. I. A. Woodburn, C. E. Bealey, J. L. Werling, A. N. Banks, D. Abrahams, and R. B. Sage.  

2026.  An evaluation of the distance at which direct ecological effects of released pheasants 
extend beyond their release sites.  Ecology and Evolution 16:e73170. 

 
Abstract:  In the UK, large numbers of pheasants (Phasianus colchicus) are released into woodlands 
annually for recreational hunting. Post-release, they are managed to keep them in areas where they can 
be shot from October to January. At sites with high pheasant densities, they can negatively impact local 
flora and fauna through predation, trampling, and altering soil nutrients via defecation. The extent of 
these effects beyond release pen sites is unclear. This study investigated at what distance from release 
sites a suite of ecological effects of released gamebirds might be detected. We surveyed along 1 km 
transects from release pens at 20 shoots in Ancient Semi-Natural Woodlands (ASNW) in England and 
Wales. We expected higher soil nutrients, fewer characteristic woodland plants, more nitrogen-tolerant 
species, more damage to dead wood, and fewer woody seedlings near pens, with effects decreasing 
with distance. We found that pheasant numbers encountered declined with distance and sites closer to 
pens had fewer seedlings/saplings, lower vascular plant richness and less decayed wood (although this 
last result may be an artefact of the study design). These effects did not extend beyond 500 m. Contrary 
to expectations, soil nutrients, bare ground, and ancient woodland indicator species showed no 
consistent change with distance, and nitrogen-loving species and weeds were more common further 
from pens. We conclude that, in areas beyond release pens in ASNW in lowland England and Wales, 
where pheasants are not deliberately enticed, any direct negative effects on plant communities, soil 
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nutrients and ground cover do not extend further than 500 m from the point of release. The current 
licensing of gamebird releases in England aims to protect designated woodlands by controlling releases 
occurring within a 500 m buffer around protected areas. Our results suggest that this buffer size appears 
to be appropriate to contain these effects of released gamebirds. 
 
 
Mahan, C. J.  1980.  Winter food habits of Nebraska bobcats (Felis rufus).  Prairie Naturalist 12:59-63. 
 
Abstract:  The stomachs of Nebraska bobcats (Felis rufus) collected during the 1977-78 and 1978-79 fur 
seasons were examined. Based on 57 stomachs containing food items, lagomorphs comprised most of 
the diet of the bobcats both in occurrence (57.9%) and by weight (65.3%). Fox squirrels (Sciurus niger), 
cricetids, and porcupine (Erethizon) remains were also found. Game birds occurred in three (5.3%) of the 
stomachs. The incidence of domestic livestock and poultry was greater than that reported in other 
studies, but the remains may have represented bait, carrion, or actual bobcat kills. 
 
 
Makos III, J. J., and J. R. Smyth, Jr.  1970.  A study of fertility following intergeneric crosses among 

certain gallinaceous birds.  Poultry Science 49:23-29. 
 
Abstract:  The incidence of fertility and its duration following an insemination was studied for both intra- 
and intergeneric crosses involving the chicken {Gallus domesticus), pheasant (Phasianus colchicus) and 
turkey (Meleagris gallopavo). Greater infertility in the crosses was mainly the result of an increased 
incidence in sterile matings, as well as a reduction in the duration of fertility for the fertile matings. The 
percent fertility within the fertile period following a mating was affected less except for the chicken X 
turkey crosses. Significant differences between reciprocal crosses in fertility for all matings were 
observed for the chicken X turkey (P < 0.005) and the pheasant X turkey (P < 0.05). Additional studies 
were designed to determine the bases for the marked difference in fertility for the chicken X turkey 
reciprocal crosses, this cross resulting in only 8.3% fertility when the turkey was used as the male 
parent. Increasing the dosage of the inseminate by two and one-half times failed to result in a significant 
improvement in the level of fertility. Neither was any improvement realized following the use of 
intraperitoneal insemination, which allows sperm to bypass contact with the vagina and lower portions 
of the oviduct. 
 
 
Mallette, R. D., and J. C. Bechtel.  1959.  Movement of the ring-necked pheasant in the Sutter Basin of 

California.  California Fish and Game 45:189-202. 
 
Abstract:  Movements of 2,674 pheasants, of which 1,982 were wild birds and 692 were pen-reared, 
were analyzed during 1952-1958.  Two methods used to check the movements were retrapped banded 
wild and game farm pheasants and hunting season band returns.  Distances were measured to the 
nearest 0.5 mile.  Adult males traveled 0.3 to 0.5 mile during the summer period of trapping.  Juvenile 
males moved up to 0.9 mile during the same summer of trapping.  Adult females moved up to 0.9 mile 
and juvenile females 1.2 miles.  Birds banded as juveniles and retrapped the following year as adults 
moved an average of 1.8 miles, whereas adults retrapped the following year were 0.7 mile away.  The 
maximum distance that only one bird moved in this study was a wild juvenile female retrapped 13 miles 
from the original banding site.  Only 1.7 percent of all wild birds sampled were five miles or more from 
point of capture.  Of the birds retrapped two to five years later, 45 percent were caught in the same 
field in which they were banded, which is compared to 47 percent for retraps one year later.  An overall 
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average of 1.3 miles was recorded for birds killed the same year banded.  This increased to 1.6 miles for 
birds killed one to four years after banding.  Approximately 10 percent were bagged in the same field in 
which they were banded.  Retrapped game farm pheasants were comparable to retrapped wild 
pheasants, in that neither group disperses to any extent.  Therefore, planted birds provide little hunting 
on areas other than where they are released.  No differential movement was caused by hunting 
pressures between the opening weekend and the remainder of the season. 
 
 
Manfredo, M. J., L. Sullivan, A. W. Don Carlos, A. M. Dietsch, T. L. Teel, A. D. Bright, and J. Bruskotter.  

2018.  America’s wildlife values: the social context of wildlife management in the U.S.  
National report, Colorado State University, Fort Collins, USA.  

 
Abstract: The purpose of the America’s Wildlife Values Project was to assess the social context of wildlife 
management in the U.S. to understand the growing conflict around wildlife management.  It is 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 data on public values from the 19-state Wildlife Values in the West study (n = 
12,673); 2018 data on public values from all 50 U.S. states (n = 43,949); and 2018 data on fish and 
wildlife agency culture from 28 states (n = 9,770). 
 
 
Martinson, R. K., and C. R. Grondahl.  1966.  Weather and pheasant populations in southwestern 

North Dakota.  Journal of Wildlife Management 30:74-81. 
 
Abstract: High productivity and survival of ring-necked pheasants (Phasianus colchicus) were correlated 
with high rainfall and cool temperatures in May and June during an 8-year 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 affected pheasant 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 the mid-1950's when wet and dry May and 
June periods occurred in alternate 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. 
 
 
Mateos, C.  1998.  Sexual selection in the ring-necked pheasant: a review.  Ethology Ecology and 

Evolution 10:313-332. 
 
Abstract:  The common pheasant, Phasianus colchicus, is now considered a classic example of the 
difficulty of establishing a clear distinction between inter- and intrasexual selection since a role for male 
spurs as cues used by females in mate choice has been reported. Field and experimental studies on 
sexual selection in the ring-necked pheasant show that the dimorphic morphological (and behavioural) 
male traits have a dual function according to the armament-ornament model. They are weapons or 
reliable signals of male quality directed both to females and rivals, and the relative importance between 
them depends on a suite of factors affecting the decision-making processes of females, including the 
outcome of male-male encounters. Different mechanisms and models of sexual selection have been 
suggested in order to classify the overall competitive strategies found in nature; but the amount of 
empirical data on the evolution of epigamic traits suggests that what determines the reproductive 
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success of males is a complex suite of characters producing differences between individuals, on which 
the effects of inter-sexual, intra-sexual and natural selection are difficult to define. 
 
 
Mateos, C., and J. Carranza.  1995.  Female choice for morphological features of male ring-necked 

pheasants.  Animal Behavior 49:737-748. 
 
Abstract:  To elucidate the role of female choice in the evolutionary maintenance of some morphological 
features of male ring-necked pheasants, Phasianus colchicus, a series of experiments were performed 
with captive animals. Mate-choice trials were made with both live males and stuffed models. Stimuli 
males were manipulated in the length of the tail, the size, colour and presence of black points in the 
wattle, the length of the ear tufts, and the general brightness of the plumage. Tail length, length of the 
ear tufts and the presence of black points in the wattle positively influenced the females’ choice but 
neither wattle size or colour nor the brightness of the plumage did. 
 
 
Mateos, C., and J. Carranza.  1996.  On the intersexual selection for spurs in the ring-necked pheasant.  

Behavioral Ecology 7:362-369. 
 
Abstract:  The spurs of male ring-necked pheasant (Phasianus colchicus), as in other Galliformes, have 
been classically considered as weapons used in fighting, and are therefore subjects of intrasexual 
selection. However, there is a debate on their possible role as cues in female choice, and hence in 
intersexual selection. We studied a group of pheasants in captivity over 3 years and found that (1) 
females did not show any preference on experimentally manipulated spur lengths; (2) the spur length 
was positively correlated with physical condition and weight for juvenile males, and with wattle display 
and dominance when adults; (3) spur length showed a directional (not fluctuating) asymmetry; and (4) 
the repeatability of spur length between years was highly significant These results do not provide any 
support to the hypothesis that spur length has a role in intersexual selection 
 
 
Matthews, T. W., J. S. Taylor, and L. A. Powell.  2012a.  Mid-contract management of Conservation 

Reserve Program grasslands provides benefits for ring-necked pheasant nest and brood 
survival.  Journal of Wildlife Management 76(8):1643-1652. 

 
Abstract: Conservation Reserve Program (CRP) fields may provide good habitat for nesting and brood 
rearing ring-necked pheasants (Phasianus colchicus) during early stages of succession. But, the success 
of hens in early successional CRP, relative to late successional CRP 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 2005-2006, we evaluated spatial and 
temporal variation in nest and brood survival for radio-marked hen pheasants in areas of northeastern 
Nebraska where portions of CRP fields had been recently disced and interseeded (DICRP) with legumes. 
Nests in DICRP tended to have a higher daily survival rate (0.984; 95% CI: 0.957-0.994) than nests in 
grasslands (including CRP) that were unmanaged (0.951; 95% CI: 0.941-0.972). The probability of 23-day 
nest success was 0.696 (95% CI: 0.631-0.762) for DICRP and 0.314 (95% CI: 0.240-0.389) 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% CI: 0.610-0.856). Brood survival rates 
increased with time spent in DICRP and as the brood aged. Survival decreased as broods spent more 
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time in cropland and peaked seasonally with broods that hatched on 15 June. Brood survival probability, 
to 21 days, would be reduced to 0.36 (95% CI: 0.100-0.701) 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 
with no DICRP, would produce 1,826 chicks, whereas the same hens in a landscape of 100% DICRP 
would produce 5,398 chicks. Production of first-year roosters more than doubled when hens nested in 
DICRP. Without DICRP, population growth rates of pheasant populations usually declined; with DICRP, 
populations stabilized with an annual 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. A. Powell.  2012b.  Ring-necked pheasant hens select managed 

Conservation Reserve Program grasslands for nesting and brood-rearing.  Journal of Wildlife 
Management 76:1653-1660. 

 
Abstract:  The Conservation Reserve Program (CRP) has provided critical wildlife habitat for many 
species since 1985. However, the quality of this habitat for early successional species, such as ring-
necked pheasant (Phasianus colchicus), may decrease with field age. Late successional grasslands may 
lack valuable vegetative and structural diversity 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 mid-contract management, which could include discing and interseeding. 
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 2005-2006 we evaluated nesting 
and brood-rearing habitat used by radio marked hen 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 brood-rearing. Hens selected nest sites 
with greater 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. (ed.).  1945.  The ring-necked pheasant and its management in North America.  

American Wildlife Institute, Washington, D.C. 
 
Contents: 

• Foreword – W. L. McAtee (p. vii) 

• Historical introduction – Frederic C. Walcott (p. 1-5) 

• Classification and distribution of the game, or true, pheasants – Jean Delacour (p. 6-10) 

• The pheasant in Pennsylvania and New Jersey – Logan Bennett (p. 11-31) 

• The pheasant in the Northeast – John Pearce (p. 32-56) 

• The pheasants in Ohio – Daniel Leedy and Lawrence E. Hicks (p. 57-130) 
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• The pheasant in the northern prairie states – Paul L. Errington (p. 190-202) 
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233) 
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• The pheasant in the Pacific Northwest – Arthur S. Einarsen (p. 254-274) 

• Pheasant propagation – Woodrow W. Bailey and Ralph B. Nestler (p. 275-308) 
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McCabe, R. A.  1955.  Some data on Wisconsin pheasants obtained by interviewing farmers.  Journal 

of Wildlife Management 19:150-151. 
 
Abstract:  In three years, 489 interviews were made of all farmers in an area of about 50 square 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 associated with game. This antagonism was the result of an 
unfortunate experience with an irresponsible sportsman.  Interviews yielded data concerning hay-
mowing and nest destruction, hen mortality, brood observations, and hunting results.  If your questions 
are carefully 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 farm game. 
 
 
McCabe, R. A., and G. A. LePage.  1958.  Identifying progeny from pheasant hens given radioactive 

calcium Ca45.  Journal of Wildlife Management 22:134-141. 
 
Abstract:  Radioactive calcium (Ca45) in several compounds was given to hen pheasants and to white 
leghorn hens to see if the isotope could be detected in egg shells or in the leg bones of the progeny of 
the treated birds. CaSO4 was administered as a liquid intra-peritoneally and as a pellet subcutaneously. 
The uptake and release of calcium was so great that use of this soluble salt was considered 
impracticable. A second, less soluble compound, Ca3(PO4)2, 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 lay a clutch 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 of the grit requirements of certain upland game birds.  Journal of Wildlife 

Management 3:31-41. 
 
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 appraising this item of the diet. Two species were used, 
the ring-necked pheasant, Phasianus colchicus torquatus, and the bob white quail, Colinus virginianus 
virginianus. The experiments were conducted in floored pens, thus permitting complete control over the 
available grit.  Summary and conclusions were:  1. Under experimental conditions the reaction of quail 
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 the determining 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 
grains, 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 
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experiments were conducted is entirely satisfactory as a source 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 
conditioned 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 mm.) was found 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 calcium-containing 
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 Management 8:61-65. 
 
Abstract:  Pheasant populations may be estimated or densities indicated 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 appear to be between freezing and 50°F. 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 

Management 9:38-45. 
 
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., 8: 380-384, 1943), Siegler and Coleman 
(Journ. Wildl. Mgt., 8: 93-99, 1944), Rasmussen and Doman (N. Amer. Wildl. Conf. Trans., 8: 369-379, 
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. None of the methods 
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 roadside count is best previous to the hunting season, if used repeatedly. 
The detonation method is applicable to breeding populations and for the pre-hunting tabulation. The 
one-minute crowing count gives best results early during the breeding season and is a fairly accurate 
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 concentrated study 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.  Factors in winter starvation of pheasants.  Journal of Wildlife Management 

12:267-271. 
 
Abstract:  In 1943 pheasant winter mortality in Nebraska resulted from a combination of habitat and 
weather factors. Contributory factors extended beyond one growing season. The birds had been 
increasing in numbers during a period of drouth, 1938-1941, 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 production and extreme winter conditions of snow and cold the 
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pheasants succumbed. Immediate cause of population losses was deep ice-covered snow with very low 
temperature. Contributory factors of weather and habitat changes contrived to re duce the bird to a 
condition more susceptible to cold and starvation. Stabilized water levels in the lakes might have 
prevented the mortality, artificial feeding did not. 
 
 
McClure, H. E.  1949.  The eyeworm, Oxyspirura petrowi, in Nebraska pheasants.  Journal of Wildlife 

Management 13:304-307. 
 
Abstract:  The nematode eyeworm, Oxyspirura petrowi, was first noted in ring-necked pheasants of 
Nebraska in 1941. A study of highway killed and other accidental victims throughout north-central 
Nebraska showed a gross parasitism of 40 per cent. 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 43:391-397. 
 
Abstract: Agricultural landscapes are important for natural resource conservation, 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 economics of crop production and conservation enrollment. Precision 
agriculture technology provides a mechanism to address these needs by using advanced technology to 
quantify spatially explicit profitability in agricultural fields. Precision agriculture's application to 
conservation planning represents a growing field of research. I present a brief overview of precision 
agriculture technology and its application in natural resource conservation. I discuss the role precision 
agriculture can play in United States conservation policy, highlight hindrances to adopting this 
technology, and provide recommendations for future application. I outline a new approach of targeted 
conservation delivery that focuses on return on investment to agricultural producers and discuss the 
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, rural banks, 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 resilient, 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 Applied Ecology 57:1885-1890. 

 
Abstract:  Bird species are declining across Europe. Current European policy, that is, the Birds and 
Habitats Directives, focus on habitat management as a way of halting the declines. This paper explores 
the role of predation in causing bird population declines and asks if we need to reconsider our approach 
to the management of generalist predators.  We analysed bird population trends and distribution 
changes across Europe, Britain and Ireland, reflecting an increasing gradient of generalist predator 
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abundance (principally red fox Vulpes vulpes and species of the family Corvidae). We tested if ground-
nesting bird species, considered more vulnerable to predation, were in greater decline compared to 
other nesting strategies. We also compared Annex I designated species to non-designated species as a 
proxy for habitat management.  We found that across Europe, 74% of ground-nesting bird species were 
in decline, compared to 41% of other species. This was especially evident in Britain, where the pattern 
was 66% compared to 31%, and in Ireland, 71% compared to 20%.  Ground-nesting species were 
significantly more likely to be declining than other species.  These patterns are consistent with the idea 
that population declines are at least partially related to the increased abundance of generalist 
predators. In Britain, ground-nesting species were less likely to be in decline if covered by Annex I 
designation.  However, in Europe and Ireland, Annex I status did not mitigate the effect of nesting 
strategy.  Current legislation is clearly insufficient to prevent widespread declines in ground-nesting 
birds, and this is the case across Europe, in Britain and Ireland. Ignoring the role of generalist predators 
in modern landscapes may lead to further declines and losses. We urgently need large-scale 
experiments to establish causality in the impact of generalist predators on ground-nesting birds in 
different landscapes. If we value our ground-nesting bird species, consideration needs to be given to the 
control of widespread generalist predators, at least until landscapes are restored. 
 
 
Messmer, T. A.  1996.  Issues and problems in predation management to enhance avian recruitment: 

introductory remarks.  Transactions of the North American Wildlife and Natural Resources 
Conference 61:25-31. 

 
(No abstract available) 
 
 
Messmer, T. A., M. W. Brunson, D. Reiter, and D. G. Hewitt.  1999.  United States public attitudes 

regarding predators and their management to enhance avian recruitment.  Wildlife Society 
Bulletin 27:75-85. 

 
Abstract:  Wildlife managers need current human dimensions information to develop outreach and 
management programs that address public concerns about predation and predator management. No 
human dimensions studies assessing public attitudes toward managing medium-sized predators have 
been conducted previously. We surveyed a random sample of United States households to assess public 
attitudes and beliefs about the management of medium-sized predators to enhance avian recruitment. 
Respondents expressed moderately knowledgeable, but somewhat idealized, beliefs about predator 
ecology. Although we found strong support for predators' right to exist, respondents did not support an 
outright ban on predator hunting or trapping. When given specific predator control scenarios, 
respondents supported control to enhance avian recruitment, except when controlling raptors to 
protect upland gamebirds. Support for control was greater when prey species were threatened and 
when the predator species were less charismatic. Respondent support for predator control to protect 
native versus introduced birds was similar. Our results suggest that the interested public may support 
predator control more readily when it is used "surgically" than when applied broadly. We discuss 
implications for political action regarding predator management. 
 
 
Messick, J. P., E. G. Bizeau, W. W. Benson, and W. H. Mullins.  1974.  Aerial pesticide applications and 

ring-necked pheasants.  Journal of Wildlife Management 38:679-685. 
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Abstract:  In 1970 aerial applications were made to a 24-hectare section in southwestern Idaho utilizing 
ethyl parathion in May, demeton and DDT-toxaphene in June, and trichlorfon and demeton in July. 
Aerial application resulted in a very uneven distribution of chemicals on the ground. Gas 
chromatographic analysis of residues collected on glass plates during aerial applications showed ranges 
of 0-2058 micrograms per plate within the treated area. Observations on penned and radio-equipped 
wild pheasants (Phasianus colchicus) 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 pheasants. According 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 untreated area. Applications of certain organochlorines and 
organophosphorus pesticides probably kill some pheasants, especially young birds, but results suggest 
that use of demeton, ethyl parathion, DDT-toxaphene, and trichlorfon at recommended application 
rates does not cause major pheasant losses in southwestern Idaho. 
 
 
Messinger, L. N.  2015.  Habitat and site selection of pheasants and their hunters during the hunting 

season.  Thesis.  University of Nebraska, Lincoln. 
 
Predator-prey interactions are dynamic and 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 prey affected by 
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 predators and 
prey are dynamically linked. In our study system, recreational hunters (predators) make decisions about 
where to hunt based on a variety of resources (potential prey abundance, proximity to home) and we 
show that hunters preferentially select hunting locations where the density of primary habitat for their 
prey, the Ring-necked Pheasant (Phasianus colchicus), is greatest despite other resources (roads, towns). 
Targeted habitat selection by hunters as well as distinct periods of prey availability due to regulated 
hunting seasons create a spatially and temporally variable environment of predation risk in which prey 
are capable of responding. Female pheasants increased their home range size and shifted the center of 
their core home range in response to high risk at the onset of the hunting season. However, these 
responses diminished over time. Male mortality during the first few weeks of the hunting season further 
confirmed the short-term impacts of high hunting pressure early in the season, though this effect 
diminishes over time with hunting having compensatory mortality effects on pheasant populations by 
the close of the hunting season. Our data demonstrate factors influencing both predator and prey 
habitat decisions and give a more holistic view of a predator-prey interaction with implications for 
wildlife managers concerned with maintaining healthy populations of both 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 wild prey 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 Ring-necked Pheasants (Phasianus colchicus) in response to spatial and temporal variation in 
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recreational hunting. We radio-marked pheasants and monitored 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 contracting as risk fluctuated 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 appropriate 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 be challenging 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 the post-ovulatory follicles 

of the ring-necked pheasant.  Journal of Wildlife Management 11:43-49. 
 
Abstract:  The post-ovulatory follicles of artificially-propagated pheasants involute rapidly within a 
period of 5 days after ovulation. Further involution is a very slow process and results in small pigmented 
structures which persist for at least 15 days post-ovulation. The involuting post-ovulatory follicle 
provides a basis for determining ovulation rates in artificially-propagated pheasants during the breeding 
season and provides a method for studying ovulation rates in wild pheasants as related to population 
problems. 
 
 
Michels, E., K. Hansford, S. E. Perkins, R. A McDonald, J. M. Medlock, and B. Tschirren.  2025.  The 

release of non-native gamebirds is associated with amplified zoonotic disease risk.  Ecology 
Letters 28:e70115. 

 
Abstract:  Spillback—where non-native species increase native pathogen prevalence—is potentially an 
important mechanism by which non-natives contribute to zoonotic disease emergence. However, 
spillback has not yet been directly demonstrated because it is difficult to disentangle from confounding 
factors which correlate with non-native species abundance and native pathogen prevalence. Here, we 
capitalise on replicated, quasi-experimental releases of non-native pheasants (Phasianus colchicus) to 
compare vector abundance and native pathogen prevalence between sites with similar local conditions 
but different non-native densities. Prevalence of Borrelia spp. (the causative agent of Lyme disease) in 
questing ticks was almost 2.5x higher in woods where pheasants are released compared to control 
woods, with a particularly strong effect on Borrelia garinii, a bird specialist genospecies. Furthermore, 
adult (but not nymphal) ticks tended to be more abundant at pheasant-release woods. This work 
provides evidence that non-native species can impact zoonotic pathogen prevalence via spillback in 
ecologically relevant contexts. 
 
 
Midwest Pheasant Study Group.  2013.  National wild pheasant conservation plan.  N.B. Veverka (ed.). 

Association of Fish and Wildlife Agencies. 111 pp. 
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Abstract:  Though not a native species of North America, the Ring-necked pheasant (Phasianus colchicus) 
adapted to its agricultural landscape and became an important piece in the fabric of the country’s 
hunting tradition. Today, the ring-necked pheasant is not only revered by the hunting community, it is 
an economically important and highly sought-after game bird. It is likely that pheasant hunters spend 
over half of a billion dollars each year pursuing ring-necked pheasant in this country alone. Due to the 
continual loss of pheasant habitat from the conversion of grass and scrubland habitat to cropland, the 
development of “clean” farming practices, the decline in agricultural diversity, urban/suburban sprawl, 
and reforestation, pheasant populations across large portions 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 
concern and 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 
popular game bird. With the goal to “restore and maintain self-sustaining wild pheasant populations in 
each state to provide maximum recreational opportunities”, this plan will focus efforts on pheasant 
habitat creation and restoration through policy, partnerships, education, and research at state, regional, 
and national levels. To implement this plan and accomplish the plan’s goal, leadership is needed. This 
leadership will come from AFWA, agencies directors, designated regional coordinator, state biologists, 
and most importantly, a full-time National Wild Pheasant 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. 
 
 
Møller, A. P., W. Liang, and D. Samia.  2019.  Flight initiation distance, color and camouflage.  Current 

Zoology 65:535-540. 
 
Abstract: Camouflage is widespread throughout the animal kingdom allowing individuals to avoid 
detection and hence save time and energy rather than escape from an approaching predator. Thus, 
camouflage is likely to have co-evolved 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 shorter flight 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 than closely related species 
without such color. Within species with sexually dimorphic plumage, brightly colored adult male 
common pheasants Phasianus colchicus and golden pheasants Chrysolophus pictus have 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 consistent with the hypothesis that risk-taking behavior has been attuned 
to camouflage, and that species with different levels of camouflage differ consistently in their FID. 
 
 
Momeni Dehaghi, I., A. Salmanmahiny, S. Karimi, and A. A. Shabani.  2018.  Multi–criteria evaluation 

and simulated annealing for delimiting high priority habitats of Alectoris chukar and Phasianus 
colchicus in Iran.  Animal Biodiversity and Conservation 41:185–193.  

 
Abstract: Habitat degradation and hunting are among the most important causes of population decline 
for Alectoris chukar and Phasianus colchicus, two of the most threatened game species in the Golestan 
Province of Iran.  Limited data on distribution and location of high–quality habitats for the two species 
make conservation efforts more difficult in the province. We used multi–criteria evaluation (MCE) as a 
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coarse–filter approach to refine the general distribution areas into habitat suitability maps for the 
species. We then used these maps as input to simulated annealing 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 total area of the selected reserves was about 
476 km2.  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. Cropper, Jr.  2020.  Problems of scale in assessing the role of propagule 

pressure in influencing introduction outcomes illustrated by Common Pheasant (Phasianus 
colchicus) introductions.  Biological Invasions 22:1161-1168. 

 
Abstract:  Species that are introduced 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 propagule 
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 over long 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 
histories of 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 
propagule pressure when the ‘state’ in which the releases occurred was included as a random effect. 
There are many examples of states with large numbers of Common Pheasants that were introduced but 
failed to establish self-sustaining populations. 
 
 
Moulton, M. P., W. P. Cropper, Jr., A. J. Broz, and S. A. Gezan.  2018.  Patterns of success in game bird 

introductions in the United States.  Biodiversity and Conservation 27:967–979. 
 
Abstract: Better predictions of the success of species’ introductions require careful evaluation of the 
relative importance of at least three kinds of factors: species characteristics, characteristics of the site of 
introduction, and event-level factors such as the numbers 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 to test these 
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 
of these species have been successfully introduced elsewhere. 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 individuals in each 
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 introduced from state to state. But only for two species 
Alectoris chukar and; Tetraogallus himalayensis are there significant differences that show a greater 
chance of success when more individuals are introduced. These results support the conclusion that the 
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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 mercury on captive game 

farm pheasants.  Journal of Wildlife Management 41:302-308. 
 
Abstract:  Effects of phenyl mercury acetate administered to captive game farm pheasant (Phasianus 
colchicus) hens in both capsule and feed form were investigated. Total mercury level in hens 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, hens treated with 20 mg Hg/kg body weight in capsules showed significant 
decreases in egg hatchability, eggshell thickness, chick weight, and chick survivability (P < 0.05) but there 
were no significant differences in egg production, egg volume, fertility, or chick behavior (P > 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 significant 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 of pen-reared vs translocated wild 

pheasants Phasianus colchicus.  Wildlife Biology 15:80-88. 
 
Abstract:  We compared vital rates of two different ring-necked pheasant Phasianus colchicus stocks 
(pen-reared and wild) and assessed effects of predator control on these pheasants released into current 
range. Wild (31 males and 112 females) and pen-reared (230 males and 1,059 females) ring-necked 
pheasants were released in spring into two areas in southern Idaho during 2000-2001 to augment low 
resident populations. Wild female survival (value ± 95% CI) from 1 March-1 October was significantly 
greater than that of pen-reared females in both 2000 (0.40 ± 0.14, N = 62 vs 0.04 ± 0.07, N = 49) and 
2001 (0.43 ± 0.16, N = 40 vs 0.08 ± 0.10, N = 40). Of 134 documented deaths of radio-marked female 
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 females had a 0.23 ± 0.09 (N = 88) nesting rate 
and pen-reared females 0.28 ± 0.18 (N = 25). During 2001, predators were removed within our study 
areas. Survival of wild male pheasants increased after predator removal (0.20 ± 0.35, N = 6 vs 0.70 ± 
0.28, N = 10), but survival did not increase for either stock of female pheasants after predator removal. 
Predator control did not increase the number of hens surviving to reach the nesting season (1 May), 
nesting rate or nest success. Wild female pheasants were seven times more likely to survive 
translocation to 1 October, 10 times more likely to survive to the nesting season, eight times more 
productive, and one-third as expensive per egg hatched than pen-reared females. Low survival, poor 
productivity and higher costs of spring-released pen-reared female pheasants strongly suggest that this 
is an inappropriate management tool for increasing pheasant numbers. 
 
 
Mustin, K., B. Arroyo, P. Beja, S. Newey, R. J. Irivine, J. Kestler, and S. M. Redpath.  2018.  

Consequences of game bird management for non‐game species in Europe.  Journal of Applied 
Ecology. 
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Abstract: Game bird management has the potential to benefit conservation, as management practices 
specifically targeted at reducing the factors limiting game populations may have positive effects on non‐
game species. However, such management may also have costs to species.  We review the literature 
that examines the effect of different forms of game bird management on non‐target species in Europe, 
including habitat 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 significant effects. Most studies 
(80%) focused on the effects of habitat management and predator control, and >90% were carried out 
in the UK.  63% of the 122 significant effects on non‐game species were positive. Overall, 85% of the 
effects of habitat management in agricultural habitats were positive, while in non‐agricultural habitats 
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 benign, whereas illegal predator control 
was always negative (8 effects). This continues to be a major cost to conservation. No studies examined 
the effects of parasite control on non‐target wildlife. Three of four significant effects of supplementary 
feeding were negative.  More studies are needed on the impacts of game bird management on non‐
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 the specific effects 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 Europe. Our study shows that effects of such management practices vary between 
different non‐target species. There is a need to understand these trade‐offs, find effective strategies to 
limit the damaging aspects of game bird management and work to enhance the benefits 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. 

 
The first 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 wildlife agencies, 
the Midwest Association of Fish and Wildlife Agencies, and Pheasants Forever cooperated to hire a Plan 
Coordinator and create a Plan Management Board.  To refresh the strategic direction of the partnership, 
the Management Board requested a revision of the National Plan. Work on the revision began with a 
joint meeting of the Technical Committee, Management Board, and Plan Coordinator in October 2019. 
Those discussions identified three planning and partnership objectives: 
• Maximize the resources available to federal and state agencies, non-governmental organizations 
(NGOs), and other partners to improve pheasant abundance, access to quality hunting opportunities, 
and other amenities necessary to improve pheasant hunter participation and the relevance of pheasant 
management. 
• Maximize the efficiency with which federal and state agencies, NGOs and other partners use their 
collective resources to improve pheasant abundance, hunter participation, and management relevance. 
• Strengthen the body of scientific evidence (a) describing the factors affecting pheasant abundance and 
hunter participation, and the methods with which those factors can be most efficiently influenced; and 
(b) quantifying the broader societal benefits of pheasants, their hunters, and habitats, and how best to 
communicate the relevance of those benefits to a diversity of stakeholders.  Six issues and 25 associated 
work items were also defined in reference to the objectives, and work items were prioritized by the 
Board in June 2020. An updated estimate of participation and expenditures by pheasant hunters was 
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also requested, as was a revised estimate of national and state nesting habitat acres needed to meet 
state pheasant management objectives. The Plan Coordinator and Technical Committee obtained data 
for 24 states and performed analyses on these subjects; findings included: 
• During the most recent five year period for which data were available (2015-2019), average annual 
hunter participation and expenditures were 745,000 and $521 million, respectively.  This equates to 
about $159 expended per harvested wild rooster. 
• Pheasant hunters declined 68% between 2001 and 2016. To address this and similar small game 
hunter declines, we recommend cooperative action as described by the Association of Fish and Wildlife 
Agencies’ Bird Conservation Committee and Hunting/Shooting Sports Participation Committee in 
reference to AFWA Resolution 2019-05-10. 
• We estimated the relative productivity (per-acre ability to produce successful nests) of pasture, small 
grains, alfalfa, grass hay, and Conservation Reserve Program (CRP) lands.  This allowed conversion of all 
habitat acreages into “CRP Acre Equivalent” (CAE) values, with one CAE equal to the productive capacity 
of one acre of “traditional” CRP (i.e., CRP that is idled during its 10-15 year contract, apart from 1-2 
required mid-contract management treatments). Plan habitat goals are thus expressed in terms of this 
metric. 
• Across the 24 states, an additional 18.73 million CAEs are needed to meet collective pheasant 
management needs, a 43% increase over current levels. The benefits of new CRP enrollments vary 
among states, but a national enrollment of 45 million acres would allow most states to meet or 
approach their habitat goal. We therefore recommend policymakers adjust statutory language, policies, 
and incentives such that a national CRP enrollment of at least 45 million acres is achieved by the end of 
the next Farm Bill administrative period (circa 2028). 
• If pheasant densities (birds/CAE) remain at their current historic lows, it may take much more than 45 
million acres of CRP to achieve the desired effect on population abundance.  Though the reasons for 
density declines are uncertain, the phenomenon coincides with the rise in adoption of partial-field CRP 
practices at the expense of whole-field contracts. As this may negatively affect pheasant nest success, 
we recommend enhancing whole-field enrollment incentives to keep large block CRP fields common. 
• Since pheasants are not a shared resource among the states, policies that favor habitat creation in 
some states over others should be discouraged. Our partnership supports efforts that provide benefits 
equitably across the pheasant range. 
 
 
National Wild Pheasant Technical Committee.  2019.  Interstate pheasant translocation position 

statement and guidelines.  Unpublished document available at 
http://nationalpheasantplan.org/wp-content/uploads/2019/09/NWPTC-Interstate-pheasant-
translocation-guidelines-2019.pdf. 

 
Abstract: This document has been developed solely to provide guidance to resource managers 
considering pheasant translocations and to create a mechanism to inform future decision-making 
regarding pheasant population management. Further research is needed for Best Management Practices 
that maximize the likelihood of successful pheasant translocations. The recommended protocol for 
interstate pheasant translocation includes three major categories: 1) Official Letter of Request; 2) 
Proposal; and 3) Post-Release Reporting. 
 
 
Nelson, A. L., and A. C. Martin.  1953.  Gamebird weights.  Journal of Wildlife Management 17:36-42. 
 

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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Abstract:  In the following tables of data, 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 recorded in ounces and 
with a narrower bar.  Male pheasants (n = 6,378) averaged 2.9 pounds, whereas females (n = 759) 
averaged 2.1 pounds. 
 
 
Nelson, B. A.  1948.  Pheasant data from a two-year bag study in South Dakota.  Journal of Wildlife 

Management 12:20-31. 
 
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 and northeastern parts of the pheasant range, poorest in 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 a sample of 9,654 
birds, was 194, or about 2 cocks to every hen. The kill in 1946 was therefore composed of about one-
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., adult hens, 33.8 oz., and young hens 31.3 oz. 6. The rate of weight 
increase during the period Oct. 15-Nov. 15, 1946 was greatest for young hens, followed by adult hens, 
young cocks and adult cocks in the order given. The increase in weight ranged from 1.8 oz. for young 
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 the state. 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 lower mandible test, 
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 Dec. 13 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 same 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 pheasant range 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 13:308-309. 
 
Abstract:  Unusually heavy snows during the winter of 1947-48 in north-central South Dakota made food 
inaccessible and resulted in the starvation of pheasants in some areas.  About 100 dead birds were 
found in the vicinity of one pheasant concentration, and 44 dead and dying birds near another. Since 
these flocks contained an estimated 2,000 and 1,500 birds respectively, the mortality was only about 5 
per cent.  These weight data suggest that the survival threshold was approximately 24 oz. for cocks and 
19 oz. for hens, or 53 per cent and 60 per cent of their normal weights.  Four 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 condition were negative for 
disease. Some pheasants were supplementing their diets by feeding on carrion. Two hens, killed by cars, 
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were found to have crops and gizzards full of pheasant flesh, feathers and bones, presumably obtained 
from other highway kills. These birds were well fleshed and in good condition. 
 
 
Nelson, L. K.  1955.  A pheasant neck tag.  Journal of Wildlife Management 19:414-415. 
 
Abstract:  The need for a suitable marker to be used on a large number of pheasants released by the 
Kentucky Department of Fish 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 neck.  Data from field observations revealed a sharp decrease 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 tags. Rather, 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 392 days. 
 
 
Nelson, M. M., R. A. Chesness, and S. W. Harris.  1960.  Relationship of pheasant nests to hayfield 

edges.  Journal of Wildlife Management 24:430. 
 
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 types.  A total of 56.1 percent of all nests was located 
within 100 feet of 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 tendency for the 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 same conclusion – nests 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 in foods and livers of pheasants.  

Journal of Wildlife Management 30:423-425. 
 
Abstract: From 83 cobalt analyses of four foods of pheasant (Phasianus colchicus) – corn, rose hips 
(Rosa spp.), foxtail (Setaria spp.) seeds, and ragweed (Ambrosia spp.) seeds-and from 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; 
ragweed, 0.228; and pheasant 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 cobalt concentrations in the livers was 
noted. 
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Nelson, R. D., I. O. Buss, and G. A. Baines.  1962.  Daily and seasonal crowing frequency of ring-necked 
pheasants.  Journal of Wildlife Management 26:269-272. 

 
Abstract:  Observations on captive pheasants showed that cocks started crowing in late 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 subsequent 1/2-hr 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 4:369-372. 
 
Abstract:  Deficiency in food and cover resulting in a high winter mortality is considered the limiting 
factor in the management of ring-necked 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 months. The 
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 management of the ring-necked 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 
nomadic tendency and often travel alone, while hens have a relatively short cruising radius and are 
more prone to flock. 
 
 
Nelson, U. C.  1950.  Pheasant use of food and cover types, northwestern Minnesota.  Journal of 

Wildlife Management 14:234-237. 
 
Abstract:  The use of food and cover types by pheasants in northwestern Minnesota was observed 
during daylight hours through the winters of 1940-41, 1946- 47 and 1947-48. Sex ratios were 30:100 and 
72:100. Cocks have a tendency to remain aloof from others of their 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 grit 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 
 
 
Neubrech, W.  1949.  Predator control policy of the Washington State Department of Game.  Murrelet 

30:37-39. 
 
(No abstract available) 
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Niel, K. R., et al.  2026.  Highly pathogenic avian influenza (HPAI H5N1, clade 2.3.4.4b, genotype C2.1) 
in commercial ring-necked pheasants during the 2022 outbreak in the United States.  
Canadian Journal of Microbiology 72:1-17. 

 
Abstract:  Highly pathogenic avian influenza (HPAI) virus H5N1 clade 2.3.4.4b was introduced into North 
America in 2021. In 2022, clade 2.3.4.4b spilled into domestic poultry in the United States (U.S.), 
resulting in the largest HPAI outbreak in U.S. history. In December 2023, H5N1 2.3.4.4b was detected on 
an upland game bird farm in Pennsylvania. History, clinical signs, and gross lesions were suggestive of 
marble spleen disease. However, HPAI was identified by real-time reverse-transcriptase polymerase 
chain reaction; gene sequencing confirmed genotype C2.1 with phylodynamic analyses providing 
evidence of a wild bird introduction. Predictive mathematical modeling estimated the time of virus 
introduction onto the farm (15 days (95% C.I., 11–23) before the date of confirmed detection) being 
similar or longer than previously described for domestic poultry. Although bioexclusion measures were 
unable to prevent the initial exposure due to industry rearing practices, biocontainment procedures 
appeared to prevent spread. The lessons learned from this case may be important for other animal 
agriculture commodities, especially those species that are infrequently handled or observed and may 
have inaccurately calculated mortality levels. This well-characterized outbreak and other experiences 
with natural infection should be taken as opportunities to better understand the field dynamics of this 
virus. 
 
 
Nielson, R. M., L. L. McDonald, J. P. Sullivan, C. Burgess, D. S. Johnson, D. H. Johnson, S. Bucholtz, S. 

Hyberg, and S. Howlin.  2008.  Estimating the response of ring-necked pheasants (Phasianus 
colchicus) to the Conservation Reserve Program.  Auk 125:434-444. 

 
Abstract:  We evaluated associations between the Conservation Reserve Program (CRP) and Ring-necked 
Pheasant (Phasianus colchicus) populations by modeling Breeding Bird Survey (BBS) counts of Ring-
necked Pheasants during 1987–2005 along 388 routes in nine states. Ring-necked Pheasant counts were 
analyzed as overdispersed Poisson counts in a Bayesian hierarchical model estimated with Markov-chain 
Monte Carlo methods. This approach allowed for simultaneous estimation of the relationships between 
BBS counts and various habitat types, including CRP habitat types, for multiple regions and across the 
entire study area. The predictor variables included at a time trend and percentages of major National 
Land Cover Dataset 1992 and CRP habitat types within a 1,000-m buffer around each route, along with 
other patch metrics. The deviance information criterion was used as a guide to help identify the most 
parsimonious model. We estimated that, on average, there was a positive association of Ring-necked 
Pheasant counts with the amount of CRP herbaceous vegetation within a 1,000-m buffer around a 
route. The analysis can be repeated periodically to model changes in Ring-necked Pheasant populations 
associated with new CRP enrollments and expiration of existing CRP contracts on a large scale. Our 
methodology can also be extended to other species and to other states and regions.  
 
 
Niewoonder, J. A., H. H. Prince, and D. R. Luukkonen.  1998.  Survival and reproduction of female 

Sichuan, ring-necked, and F1 hybrid pheasants.  Journal of Wildlife Management 62:933-938. 
 
Abstract: Sichuan pheasants (Phasianus colchicus strauchi) were introduced in Michigan because it was 
believed they would exhibit higher survival rates than existing ring-necked pheasants (P. c. torquatus). 
We evaluated survival and reproduction of female Sichuan pheasants, ring-necked, and F, hybrid 
pheasants (P c. strauchi x P. c. torquatus) hatched and reared in captivity and released in southern 
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Michigan. Spring-to-fall survival probabilities of hybrids (0.275) were greater (P = 0.048) than those of 
ring-necked (0.116) and Sichuan females (0.106). First nests of ring-necks had more eggs than first nests 
of both Sichuans 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 ring-necks and 0.83 chicks/ female for Sichuans (P = 0.007). While releases of 
pen-reared 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. Grzegrzolka, K. Kukulski, and B. Kolanos.  2018.  The effect of eggshell colour on 

early embryo development in the ring-necked pheasant (Phasianus colchicus).  Animal Science 
Papers & Reports 36:75-85. 

 
Abstract: Ring-necked pheasant females lay eggs with different shell 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 first 72 hours of incubation. In total, 314 eggs (72 blue, 79 dark-brown, 78 light-brown and 85 
olive) were collected and incubated. The Hamburger and Hamilton (HH) staging procedure [1951] was 
applied in the morphological evaluation of pheasant embryo preparations. 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 
the lowest from light-brown 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 blue-shelled egg group measured after 48 h were significantly lower in 
comparison to those of dark-brown 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 light-brown groups was significantly lower than in olive-shelled eggs. Moreover, significant 
correlations were found between some traits of the egg, embryo and extra-embryonic membranes in 
each time point of observations. 
 
 
Nusser, S. M., W. R. Clark, J. Wang, and T. R. Bogenschutz.  2004.  Combining data from state and 

national monitoring surveys to assess large-scale impacts of agricultural policy.  Journal of 
Agricultural, Biological, and Environmental Statistics 9:1-17. 

 
Abstract:  An increasing number of state and national 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 policy on state 
wildlife populations. The scientific question is to assess the impact of the Conservation Reserve Program 
on pheasant populations in Iowa, using land cover/use data from the National Resources Inventory and 
count data from an annual state pheasant population 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 within each 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 to the Conservation 
Reserve Program varies by region in relation to the physiography and agricultural use of the region, in 
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ways that were not anticipated by policy developers. Statistical considerations for developing 
appropriate models for combining data are discussed. 
 
 
Oates, D. W., G. I. Hoilien, and R. M. Lawler.  1985.  Sex identification of field-dressed ring-necked 

pheasants.  Wildlife Society Bulletin 13:64-67. 
 
Abstract:  Due to the number of birds found field dressed and without conventional evidence of sex, 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 roosters to those of an adult hen.  Three sternal measurements were used to distinguish 
between the sexes.  To 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 indicating range of 
overlap between sexes. 
 
 
Ohlsson, T., H. G. Smith, L. Raberg, and D. Hasselquist.  2002.  Pheasant sexual ornaments reflect 

nutritional conditions during early growth.  Proceedings of the Royal Society of London B 
269:21-27. 

 
Abstract:  Differences in growth conditions during early life have been suggested to cause long-lasting 
effects on morphology and quality of adult birds. We experimentally investigated the effect of early 
growth conditions on the expression of sexual ornaments later in life in male ring-necked pheasants 
(Phasianus colchicus). We also investigated the effects on immune function, as it could be a functional 
link between early nutrition and ornament expression. We manipulated the dietary protein intake 
during the first eight weeks post hatching. Males receiving fodder with 27% protein during the first three 
weeks of life grew larger and more colourful wattles when sexually mature than males receiving a low-
protein diet (20.5% protein). Spur length was unaffected by diet treatment. Manipulation of food 
protein levels during weeks 4–8 after hatching had no effect on the development of ornaments. The 
different protein treatments had no long-term effect on either humoral or cell-mediated immune 
responses. There was, however, a positive relationship between spur length and cell-mediated immune 
responsiveness. Our study shows that expression of a sexual ornament in adult pheasants reflects 
nutritional conditions early in life. Because the expression of secondary sexual ornaments is affected by 
conditions during early growth, by selecting more ornamented males, females would choose mates that 
are superior at handling early nutritional stress. If the susceptibility to early nutritional stress also has a 
hereditary basis, females may benefit by obtaining ‘good genes’. 
 
 
Orth, M. R.  2018.  Evaluation of methods used to improve grasslands as ring-necked pheasant 

(Phasianus colchicus) brood habitat.  Dissertation, South Dakota State University, Brookings.  
 
Abstract: Management practices designed for 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, but it is poorly 
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 restricted movement of chicks through thick vegetation in 
unmanaged grasslands results in lower brood survival rates. Research on the effectiveness of grassland 
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management techniques used to improve brood rearing habitat specific to the northern Great Plains is 
lacking. This project investigated the efficacy of various methods of CRP mid-contract management, 
including haying, burning, herbicide application, interseeding, and grazing to improve brood rearing 
habitat for upland game birds as well as the longevity of the 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 human-imprinted ring-necked pheasant 
(Phasianus colchicus Linnaeus) chicks, and vegetation composition and structure through Robel pole, 
Daubenmire, and litter depth measurements. Analysis of data using Kruskal- Wallis and Akaike’s 
Information Criterion corrected for small sample size (AICc) indicated that treatments 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 depth, and increased bare ground and forb cover, which are all beneficial for 
chick movement and survival. 
 
 
Orth, M. R., A. Solem, T. Runia, and K. C. Jensen. 2024. Evaluation of methods used to improve 

grasslands as ring-necked pheasant brood habitat. Wildlife Society Bulletin 48:e1521. 
 
Abstract: Ring‐necked pheasant (Phasianus colchicus) demographic response is sensitive to chick survival 
and nest success. The establishment and management of grasslands within agricultural landscapes, 
often through cropland conversion programs (e.g., Conservation Reserve Program [CRP]), have positive 
impacts on survival and nest success. Newly established CRP and early successional habitat can provide 
vegetative structure selected by pheasant chicks. Ideal brood habitat provides an abundance of 
arthropods, an open understory promoting efficient chick movement, and a protective canopy cover. 
However, the natural succession of grasslands changes desired vegetative structure and challenges 
managers with providing adequate habitat for pheasant chicks. We investigated the efficacy of different 
methods of CRP management, including haying, burning, herbicide application, interseeding, and 
grazing, to provide adequate brood rearing habitat in cool‐ and warm‐season grasslands. We assessed 
chick body mass change using human‐imprinted ring‐necked pheasant chicks and investigated changes 
in vegetation composition and structure in relation to various habitat treatments in north‐central and 
north‐eastern South Dakota during mid‐June and mid‐July of 2013, 2014, and 2015. Generally, 
treatments that incorporated interseeding, herbicide application, or their combination had the greatest 
chick mass gain, reduced litter cover and depth, and increased bare ground and forb cover. Effective 
management for brood habitat may require more aggressive techniques than simple haying or 
prescribed fire techniques. 
 
 
Pabian, S. E., A. M. Wilson, S. R. Klinger, and M. B. Brittingham.  2015.  Pennsylvania’s Conservation 

Reserve Enhancement Program benefits ring-necked pheasants but not enough to reverse 
declines.  Journal of Wildlife Management 79:641-646. 

 
Abstract:  In 2000, the Conservation Reserve Enhancement Program (CREP) was started in 
Pennsylvania as an incentive program for farm owners to restore grassland 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 ring-necked pheasants. We used data 
collected via roadside counts from 2001–2002 and 2009–2010 in a 20-county area in south-central 
Pennsylvania to determine whether CREP field establishment during that time period affected pheasant 
populations. Pheasant abundances responded positively to the amount of CREP cover; the change in 
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abundance between the two time-periods 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 coverage 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 the 2001–2002 to 2009–2010 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 coverage needed 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. 
 
 
Palmer, W. E., S. D. Wellendorf, J. R. Gillis, and P. T. Bromley.  2005.  Effect of field borders and nest-

predator reduction on abundance of northern bobwhites.  Wildlife Society Bulletin 33:1398-
1405. 

 
Abstract:  Fallow-field borders along edges of crop fields have been promoted for increasing ern 
bobwhites (Colinus virginianus) on farms and are a component of recovery plans for this species. 
However, research on bobwhite population response to field-border practices is sparse. Previous 
research on 2 farms documented increased use of farm fields and greater reproduction by bobwhites on 
farms with field borders, but nesting success was low during May and June. Bobwhite population 
response to field-border practices may increase when they are combined with nest-predator reduction 
on farms. Effect of nest- predator reduction on bobwhite populations on farmed landscapes has not 
been investigated in the Southeast. Therefore, we tested the effects of field borders and mesomammal 
nest-predator reduction on bobwhite abundance on 12 farms in eastern North Carolina, 1997-1999. We 
applied treatments to farms as factorial combinations. Reduction of mesomammal nest predators, 
including raccoons (Procyon lotor), Virginia opossums (Didelphis virginiana), and foxes (Urocyon 
cinereoargenteus and Vulpes vulpes), occurred from February-May of each year. To assess bobwhite 
response to treatments, we measured summer abundance of males using variable-radius point counts 
and covey abundance on farms in September and October using morning covey-call surveys. Bobwhites 
were more abundant on farms with field borders during summer (P=0.08). On field-border farms we 
heard 1 .8x the number of coveys heard on farms without field borders (P=0.004). Summer abundance 
of bobwhites did not differ as a result of predator reductions (P=0.37), and we heard slightly fewer 
coveys on predator-reduction farms (P = 0.084) during autumn. However, we heard more coveys on 
farms with both field borders and predator reduction compared to all other farms (P=0.022). Field-
border systems were a practical management technique to increase autumn abundance of bobwhites 
on individual farms in eastern North Carolina. 
 
 
Palmer, W. E., J. P. Carroll, D. C. Sisson, S. D. Wellendorf, T. M. Terhune II, S. N. Ellis-Felege, and J. A. 

Martin.  2019.  Reduction in meso-mammal nest predators improves northern bobwhite 
demographics.  Journal of Wildlife Management 83:646-656. 

 
Abstract:  Nest predation is the major cause of nest failure in northern bobwhites (Colinus virginianus; 
i.e., bobwhites). Control of mid-sized mammalian nest predators (i.e., meso-mammals) is often 
conducted to increase reproductive success on lands managed for bobwhites. Nest predation by meso-
mammals, however, is only one part of a complex predator-prey trophic system. There is limited 
understanding of the effect of nest predators on bobwhite demographics, which creates uncertainty 
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about the efficacy of nest predator control. We quantified demographic effects on bobwhite 
populations from reducing meso-mammals on 4 study areas managed for bobwhites in northern Florida 
and southwestern Georgia, USA, during 2000–2006. After 1 year of pre-treatment monitoring (2000), we 
reduced meso-mammal nest predator abundance through trapping over 3-year intervals, March to 
September, on 2 sites using a crossover design. Efficacy of trapping was demonstrated by a 43% 
reduction in scent station visitation rates of meso-mammals. Mesomammal control increased all 
demographic metrics including a 30% increase in nesting propensity, a 10% increase in nest success, and 
a 43% increase in chicks produced. Despite significant regional variation in breeding season survival 
rates, this equated to an average 18% increase in autumn density on trapped sites. Decision-makers 
should weigh the tradeoffs between bobwhite population goals and costs of meso-mammal control, 
where those that value maximum bobwhite density and reduced annual variation should likely 
implement control of meso-mammals. 
 
 
Patterson, M. P., and L. B. Best.  1996.  Bird abundance and nesting success in Iowa CRP fields: the 

importance of vegetation structure and composition.  American Midland Naturalist 135:153-
167. 

 
Abstract:  Bird use of Conservation Reserve Program (CRP) and row-crop fields was studied in central 
Iowa from May through July 1991-1993. Thirty-three bird species were recorded in CRP fields and 34 in 
row-crop fields. The most abundant species in both habitats was the red-winged blackbird (Agelaius 
phoeniceus), accounting for 35% of all birds in CRP and 24% in row-crop fields. The dickcissel (Spiza 
americana), grasshopper sparrow (Ammodramus savannarum), bobolink (Dolichonyx oryzivorus), 
common yellowthroat (Geothypis trichas), brown-headed cowbird (Molothrus ater), savannah sparrow 
(Passerculus sandwichensis) and ring-necked pheasant (Phasianus colchicus) were the next most 
abundant species in CRP plots. The horned lark (Eremophila alpestris), vesper sparrow (Pooecetes 
gramineus) and brown- headed cowbird were the next most abundant species in row-crop fields. Nests 
of 16 bird species were found in CRP fields, with red-winged blackbirds accounting for 48% of all nests 
found. The vesper sparrow and horned lark were the only species nesting in row-crop fields. The major 
cause of nest loss for all species was predation, accounting for 52% of all nest loss 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 increase in the abundance of many bird species in central Iowa, 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 Iowa are diverse, resulting in differences in 
the bird species communities using these fields. The effects of several land-management practices are 
discussed relative to bird species composition and nesting success. 
 
 
Pauly, B. J., T. J. Runia, A. J. Solem, C. D. Dieter, and K. C. Jensen.  2018.  Ring-necked pheasant nest 

success and habitat selection in central South Dakota.  Great Plains Research 28:39-50. 
 
Abstract: Nesting habitat is a limiting factor for pheasant populations in much of the Great Plains. 
Pheasants select for and 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 those land-use types. An 
understanding of pheasant reproductive ecology in landscapes containing many potential nesting 
habitats is important for management recommendations. We used data from 123 ring-necked pheasant 
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(Phasianus colchicus) nests during 2011–2012 to study nest-site 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 other land-use types at a lower 
rate. Nest success was similar among land-use types, declined throughout the season, and declined in 
winter wheat as harvest progressed. Overall nest success (percentage of nests with ≥1 hatched egg) was 
51% (95% CI: 40–58) and was the highest recorded in South Dakota. Our results validate past research 
that found high nest survival in landscapes with large patches of nesting habitat. Although harvest did 
destroy some re-nest attempts in winter wheat, nest success and nesting chronology was similar to CRP 
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, R. Iovanna, T. L. George, and D. E. Naugle.  2021.  

Scaling up private land conservation to meet recovery goals for grassland birds.  Conservation 
Biology 35:1564-1574. 

 
Abstract:  Long-term population declines have elevated recovery of grassland avifauna to among 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 professionals. Despite large areas enrolled in voluntary 
practices through U.S. Department of Agriculture's Lesser Prairie-chicken (Tympanuchus pallidicinctus) 
Initiative (LPCI), the effectiveness of Farm Bill investments for meeting wildlife conservation goals 
remains an open question. Our objectives were to evaluate extents to which Conservation Reserve 
Program (CRP) and LPCI-grazing practices influence population densities of grassland birds; estimate 
relative contributions of practices to regional bird populations; and evaluate percentages of populations 
conserved relative to vulnerability of species. We designed a large-scale impact-reference study and 
used the Integrated Monitoring in Bird Conservation Regions program to evaluate bird population 
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 LPCI-prescribed grazing. Treatment 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, tall-grass structure (α = 0.1). Population estimates in 2016 
indicated the practices conserved breeding habitat for 4.5 million birds (90% CI: 4.0–5.1), and increased 
population sizes of 16 species, totaling 1.8 million birds (CI: 1.4–2.4). Conservation practices on private 
land benefited the most vulnerable grassland obligate species (AICc 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 recovery goals for the most 
imperiled grassland birds. 
 
 
Peebles, L. W., M. R. Conover, and J. B. Dinkins.  2017.  Adult sage-grouse numbers rise following 

raven removal or an increase in precipitation.  Wildlife Society Bulletin 41:471-478. 
 
Abstract:  Weather and lethal control of common ravens (Corvus corax; hereafter, ravens) can affect the 
nesting success of greater sage-grouse (Centrocercus urophasianus), but implications of these effects in 
terms of the subsequent size of the breeding population are unknown. We used generalized linear 
mixed models to assess the effects of weather and raven removal on sage-grouse lek trends within 
Wyoming, USA, from 2008 to 2015 by counting male sage-grouse at leks within 8 circular sites each with 
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a 16-kmdiameter and 4 circular sites with a 24-km diameter. We compared sites where U.S. Department 
of Agriculture/Animal and Plant Health Inspection Service Wildlife Services (WS) removed ravens the 
previous year (removal sites) with other areas where they did not (nonremoval sites). Wildlife Services 
intensified removal efforts beginning in 2012; and, 1-year later, WS started removing ravens to benefit 
sage-grouse (i.e., raven removal was conducted near prime nesting habitat for sage-grouse). Raven 
densities decreased 50% from 2008 to 2014 in removal sites, but increased in nonremoval sites by 42% 
based on 6,255 point counts conducted at 1,154 random locations. We hypothesized that adult sage-
grouse numbers would be greater at the 30 leks in removal sites compared with the 28 leks in 
nonremoval sites. The top AICc model showed that the percent change in raven numbers, minimum 
temperatures during the brood-period, and precipitation during the brood-period were informative 
predictors of lek counts during the next year. Fewer ravens, cooler temperatures, and more 
precipitation were associated with more adult males on leks. Cooler temperatures and more 
precipitation probably increased the survival of sage-grouse chicks indirectly by increasing their forage, 
while a decrease in raven numbers may have increased nest success rates. This study was one of the 
first to demonstrate a positive correlation between these variables and changes in the number of adult 
male sage-grouse on leks in the subsequent year. 
 
 
Perkins, A. L., W. R. Clark, T. Z. Riley, and P. A. Vohs.  1997.  Effects of landscape and weather on 

winter survival of ring-necked pheasant hens.  Journal of Wildlife Management 61:634-644. 
 
Abstract:  We studied populations of ring-necked pheasant hens (Phasianus colchicus) on a diverse 
landscape in Palo Alto County, Iowa and on an intensively farmed area in Kossuth County, Iowa to 
examine the that differences in habitat composition influence winter survival. We captured hen 
pheasants by nightlighting or bait trapping on each site and relocated them with telemetry from 
December through March, 1989-94.  We determined home range area, habitat use, and movements 
during the day. We estimated survival using Kaplan-Meier statistics and related survival to habitat and 
weather covariates using parametric models. In both landscapes, home ranges were located in areas 
with more grass habitat than the surrounding landscape (P < 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 1993 on Kossuth to 0.96 in 1990 on Palo Alto 
but the average difference in survival between sites among years was not from zero (P = 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. Winters with extensive snow cover and 
cold temperatures periodically reduce survival even where the distribution of small blocks of cover such 
as idle grass, woody cover, and wetlands is considered adequate by managers. 
 
 
Perkins, R., C. W. Boal, and C. B. Dabbert.  2018.  Raptor selection of captive reared and released 

Galliform birds.  Wildlife Society Bulletin 42:713-715. 
 
Abstract: Captive rearing and release of birds in the order Galliformes remains a popular management 
tactic despite low survival rates. We investigated avian predator selection of captive‐reared northern 
bobwhites (Colinus virginianus) as 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 a choice of a captive‐reared bobwhite or wild bobwhite, a Harris's hawk 
(Parabuteo unicinctus) pursued a captive‐reared bobwhite in 8 of 10 flight trials. This selective rate, 
combined with observations from auxiliary research indicate avian predation may be a greater risk for 
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captive‐reared birds than wild birds. The success of captive‐rearing and release efforts may benefit from 
a better understanding of how to more adequately prepare captive‐reared birds for release. 
 
 
Petersen, L. R., R. T. Dumke, and J. M. Gates.  1988.  Pheasant survival and the role of predation.  

Pages 165-196 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 Wildlife Society, 
Bloomington, IN, 345 pp. 

 
Abstract:  Fluctuations in pheasant abundance are caused primarily by variable rates of mortality, with 
reproductive performance playing a subsidiary role. This paper examines seasonal and annual (fall-to-
fall) survival with emphasis on predation. Mean annual survival of hens of 30-35% appears normal. 
Wisconsin pheasant studies suggest a long-term 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, red-tailed hawk, 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 1960's. Red-tailed hawk and great horned owl numbers were relatively stable in the 
1950's and 1960's but generally increased 1965-85 in the plains and prairie states, the Great Lakes 
states, and those parts of New England that support pheasants. Predation rates are related to snow 
depth in winter. Unfavorable weather combined with poor habitat occasionally results in excessive 
predation in spring. Predator-prey ratios are likely higher in Wisconsin than in the more intensively 
cultivated and highly simplified agricultural 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 reproduction depends on the 
time of winter break-up, 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 influence predation. 
 
 
Petrides, G. A.  1954.  Estimating the percentage kill in ringnecked pheasants and other game species.  

Journal of Wildlife Management 18:294-297. 
 
Abstract:  Formulas and a table are presented which permit the ready estimation of the percentage 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 kill 
of females and of both sexes. 
 
 
Phillips, G. E., and G. C. White.  2003.  Pronghorn population response to coyote control: modeling and 

management.  Wildlife Society Bulletin 31:1162-1175. 
 
Abstract:  Removing coyotes (Canis latrans) to benefit ungulate populations is controversial and may be 
effective only in limited circumstances. We modeled pronghorn (Antilocapra americana) population 
dynamics to evaluate potential outcomes of management with and without coyote control at Hart 
Mountain National Antelope Refuge (HMNAR) in south- eastern Oregon. We simulated pronghorn 
population trajectories at HMNAR using a stochastic, population-projection model parameterized with 
fawn/doe ratios (fawns/doe) from mid-July classification counts on the refuge and survival rates 
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estimated from winter population surveys and summer classification counts at Beaty's Butte Wildlife 
Management Unit (BBWMU). The model incorporates randomness due to environmental and 
demographic conditions that cause pronghorn survival to fluctuate over time. We evaluated cases 
without and with coyote control (where coyote control was applied during the initial 3 years of 
simulations), using several different assumptions about historical fawn/doe ratios at HMNAR. 
 
 
Phillips, M. L., W. R. Clark, S. M. Nusser, M. A. Sovada, and R. J. Greenwood.  2004.  Analysis of 

predator movement in prairie landscapes with contrasting grassland composition.  Journal of 
Mammalogy 85:187-195. 

 
Abstract:  Mammalian predation influences waterfowl breeding success in the U.S. northern Great 
Plains, yet little is known about the influence of the landscape on the ability of predators to find 
waterfowl nests. We used radiotelemetry to record nightly movements of red foxes (Vulpes vulpes) and 
striped skunks (Mephitis mephitis) in two 41.4-km2 study areas in North Dakota. Study areas contained 
either 15–20% grassland (low grassland composition) or 45–55% grassland (high grassland composition). 
Grasslands included planted cover, pastureland, and hayland. We predicted that the type and 
composition of cover types in the landscape would influence both predator movement across the 
landscape (as measured by the fractal dimension and displacement ratio) as well as localized movement 
(as measured by the rate of movement and turning angle between locations) within patches of different 
cover types. Red fox movements were straighter (lower fractal dimensions and higher displacements) 
across landscapes with a low grassland composition, indicating directed movement between the more 
isolated patches of planted cover. Striped skunk movements did not differ between landscape types, 
illustrating their movement along wetland edges, which had similar compositions in both landscape 
types. The high variability in turning angles by red fox in planted cover and pastureland in both 
landscape types is consistent with restricted-area foraging. The high rate of movement by red foxes in 
planted cover and by striped skunks in wetland edges suggests that spatial memory may influence 
movement patterns. Understanding the behavior of predators in fragmented prairie landscape is 
essential for managing breeding habitat for grassland birds and for predicting the spatial and temporal 
dynamics of predators and their prey. 
 
 
Post, G.  1952.  The effects of aldrin on birds.  Journal of Wildlife Management 16:492-497. 
 
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 given for ten consecutive 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 
known to have been killed by Aldrin. The presence of Aldrin in the brain, kidneys, liver, heart and lungs 
was considered to be evidence of Aldrin poisoning. The time of death following dosage or the total 
amount of Aldrin given seemed to have little bearing on the 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 (control) 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 sprayed acres. 4. 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. 
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5. Excellent control on 6-7 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 basis. 
 
 
Potts, G. R.  1986.  The partridge: pesticides, predation and conservation.  Collins, London, United 

Kingdom.  274pp. 
 
(No abstract available) 
 
 
Prill, A. G.  1893.  Ring pheasant.  Science 22:186. 
 
Abstract:  The author describes the species’ physical characteristics, habitat, original importation and 
release, breeding behaviors, and winter mortality.  A notable passage: “During the spring the males crow 
similar to our fowls.  This is during the mating season.  Their love antics are queer and grotesque.” 
 
 
Prince, H. H., P. Squibb, and G. Y. Belyea.  1988.  Sichuans, pheasants of the future? – learning from 

past release programs.  Pages 291-305 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 
Wildlife Society, Bloomington, IN, 345 pp. 

 
Abstract:  We review the history of pheasant introductions (Phasianus colchicus) in 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 programs have resulted in range 
expansions in southern Iowa, northern Missouri, and Texas; similar releases in areas where wild 
pheasants were declining have had little effect. Recent acquisition of wild P. c. strauchi from Sichuan 
Province, China, provides a new alternative for restocking and possible range expansion. In China, 
Sichuan pheasants occupy conifer and early second-growth habitats adjacent to agriculture. These 
pheasants are currently being released in unoccupied habitats in Michigan. Success will depend largely 
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 Ecology 56:2102-2113. 
 
Abstract: The release of more than 40 million captive‐bred pheasants and red‐legged partridges in 
Britain annually represents a significant addition to the potential food resource base for predators and 
scavengers. If this extra food availability subsidizes predator populations, gamebird releases could 
increase predation pressure on other wild birds, affecting their populations. Using three extensive 
datasets, we examined the spatial relationships between reared and free‐roaming gamebirds (pheasant 
Phasianus colchicus and red‐legged partridge Alectoris rufa), and explored spatial and temporal 
associations between these gamebirds and five species of avian predator (buzzard Buteo buteo, jay 
Garrulus glandarius, raven Corvus corax, magpie Pica pica and hooded Corvus cornix and carrion Corvus 
corone crows combined) in lowland rural Britain. Patterns of spatial variation in the abundance of free‐
roaming gamebirds across Britain appear to be largely determined by gamebird releases, over and 
above any effects of land use or habitat. Predominantly positive associations between gamebird 
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abundance (both reared and free‐roaming) and the abundance and inter‐annual population growth 
rates of predators tested suggest that large‐scale variation in avian predator populations may be 
positively affected by gamebird releases. Synthesis and applications: The positive associations between 
large‐scale gamebird release and predator populations shown here may have implications for prey 
populations if the releases cause increased 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 impacts of gamebird 
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. Restriction 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.  Estimation of ring-necked pheasant 

condition with total body electrical conductivity.  Wildlife Society Bulletin 27:216-220. 
 
Abstract:  We used total body electrical conductivity (TOBEC) to estimate lean and lipid mass wild ring-
necked pheasant hens (Phasianus colchicus) (n = 29) and compared the dictions to models based on 
morphologic measurements. TOBEC predicted lean mass at 99.5% (SD = 2.2%) of actual lean mass; 
predicted lipid mass was 106.8% (SD = 111.9%) 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 mass, it may be too imprecise for field studies. 
 
 
Randa, L. A., D. M. Cooper, P. L. Meserve, and J. A. Yunger.  2009.  Prey switching of sympatric canids 

in response to variable prey abundance.  Journal of Mammalogy 90:594-603. 
 
Abstract:  We investigated the effects of fluctuating prey numbers on the foraging strategies and 
potential mechanisms for coexistence of 2 sympatric predators, coyotes (Canis latrans) and red foxes 
(Vulpes vulpes), in a heterogeneous environment in northeastern Illinois. We quantified the availability 
of mammalian and avian prey across different habitats, analyzed scats collected along standardized 
routes for occurrence of prey items, and estimated the number and biomass of vertebrate prey 
consumed. Abundances of the most frequently consumed prey (voles, rabbits, and mice) differed 
significantly over time, especially in relation to an ice storm that occurred during the study. Coyotes and 
red foxes tended to select voles and rabbits in number, rabbits in biomass, and incorporated greater 
numbers and biomass of other prey such as deer, pheasants, and sciurids after the ice storm. Log-linear 
analyses indicated that both coyotes and red foxes exhibited switching behavior, with differential shifts 
among the number and biomass of alternative prey they consumed. Hence, foraging strategies of 
coyotes and red foxes appeared to be a combination of prey selectivity and switching behavior. Our 
study suggests that competition between coyotes and red foxes for similar primary prey species and 
limited environments to exploit at the urban–rural interface may contribute to displacement of red 
foxes by coyotes. 
 
 
Ravary, G. 2024. Occupancy, abundance, and landscape connectivity analyses of ring-necked pheasant 

in Ohio. Thesis, The Ohio State University, Columbus. 66pp. 
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Abstract: Ring-necked Pheasants (Phasianus colchicus, herein referred to as pheasant) are an introduced 
game bird that occupy a contemporary niche in Ohio’s agricultural ecosystems, serving as an analogue 
for the native prairie Galliformes. After their introduction in the 1800’s pheasants reached a peak 
density in the 1930’s and then began a steady decline. This decline is attributable to the advent of 
commercial farming and crop subsidies introduced by Roosevelt’s New Deal (1933). These subsidies led 
to drastic land use change in rural Ohio, replacing grassland and fallow fields with large commercial 
farms. Like the rest of North America, loss of nesting and winter habitat to commercial agriculture has 
led to the decline of pheasants in Ohio. This loss of habitat has also led to fragmentation and reduced 
habitat connectivity between suitable patches. Our current understanding of pheasants’ response to 
land cover lacks the context of scale and habitat connectivity. These concepts are important for 
conservation as changes in arrangement and surrounding cover type may render some habitat unusable 
despite being the preferred cover type. My objectives were to find suitable patches, connections 
between them, and areas that would improve connectivity. To better inform the conservation of 
pheasant, I investigated pheasants’ response to cover type and its scale of effect along with habitat 
connectivity. Using a novel multiscale framework, I analyzed landscape suitability by modeling the 
influence of cover types on pheasant occupancy and density. To quantify habitat connectivity, I used 
combination of circuit theory and graph theory to find areas of high importance for connectivity. 
Conservation Reserve Programs and grassland were both positively related to pheasant occupancy and 
density at a relatively fine scale, and developed areas and forests had a large negative impact at a broad 
scale. Additionally, the majority of the state has a low degree of habitat connectivity for pheasant. There 
are only a few connected clusters of habitat across the state, each with varied degrees of connectivity. 
By using the outputs from the connectivity and suitability analysis we can better understand what cover 
types need conservation for the persistence and spread of pheasants across the state of Ohio. This 
project will help the ODNR locate those areas in need of conservation and restoration in a cost-effective 
manner to help recover pheasant populations. 
 
 
Reynolds, D., and J. D. Loy.  2020.  Decrease in hatchability of pheasant eggs associated with 

Enterococcus faecalis.  Avian Diseases 64:517-521. 
 
Abstract:  A game bird producer in the North Central region of the United States submitted unhatched 
ring-neck pheasant (Phasianus colchicus) eggs 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 hatch occurred in the latter third of the production cycle. Typical hatchability for this operation is 
around 75% (± 3%). The hatchability of this hatch was between 14%–15%. Approximately 30,000 eggs 
were set with an expected hatchability of about 23,000 birds. The 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 eggs originating 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 bacteriologic 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 pathogenic bacteria 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 during the time of egg 
collection for those eggs experiencing low hatchability. 
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Riley, T. Z. 1995. Association of the Conservation Reserve Program with ring-necked pheasant survey 

counts in Iowa. Wildlife Society Bulletin 23: 386-390. 
 
Abstract:  More than 880,000 ha of Iowa farmland were enrolled in the Conservation Reserve Program 
(CRP) from 1986-1991. I evaluated the relationship between CRP enrollment and ring-necked pheasants 
(Phasianus colchicus) in Iowa and how cropland and weather affected that relationship. Six percent of 
the land area in Iowa was enrolled in the CRP between 1986 and 1991. Pheasant numbers in Iowa 
increased 30% during the first 5 years of the CRP compared to a similar period before the program 
began (P = 0.026). Numbers increased 34% (P < 0.018) in counties with >70% cropland and 26% (P= 0.12) 
in counties with 50-70% cropland. I did not detect increases in pheasant numbers in counties with <50% 
cropland (P > 0.71). Pheasant numbers were positively related to the CRP, but this function was also 
influenced by percent cropland and cumulative snowfall. 
 
 
Riley, T. Z., W. R. Clark, D. E. Ewing, and P. A. Vohs. 1998.  Survival of pheasant chicks during brood 

rearing. Journal of Wildlife Management 62:36-44. 
 
Abstract:  Survival of chicks is an important and poorly understood component of ring-necked pheasant 
(Phasianus colchicus) population dynamics. We implanted transmitters in day-old chicks (n = 332) with 
brooding hens (n = 117) during 1990-94 in northern Iowa and calculated survival 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 survival (𝑆̂28) of pheasant chicks in Palo 

Alto County was 0.46 + 0.11 and did not differ (P = 0.355) from Kossuth County (𝑆̂28 = 0.37 + 0.17). The 

lowest survival was observed in Kossuth County in 1993 (𝑆̂28 = 0.11 + 0.13, P = 0.039). Weasel (Mustela 
erminea), red fox (Vulpes vulpes), and mink (Mustela vison) together accounted for >85% of the 
mortality. Twenty-three chicks died of exposure on days when at least a trace of rainfall fell, and 11 of 
23 (48%) died on days when rainfall was >0.6 cm (𝑥̅ = 0.96 cm, range = 0.68-3.38 cm). Age of the hen did 
not influence chick survival. 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 chick survival 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-1 
Jun), to improve the chances of successful first-nest attempts. 
 
 
Riley, T. Z., and S. P. Riley.  1999.  Temporal comparison of pheasant brood sizes in the Midwest.  

Wildlife Society Bulletin 27:366-373. 
 
Abstract:  Ring-necked pheasant (Phasianus colchicus) populations have been surveyed 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 5 states, we found that mean brood size increased on surveys 
in Nebraska (P<0.001) and declined in Illinois (P<0.001), Minnesota (P=0.004), North Dakota (P=0.001), 
South Dakota (P=0.01), and Wisconsin (P<0.001). Mean brood size increased on surveys in 6 of 6 regions 
in Nebraska (P<0.057) and declined in 1 of 5 regions in Iowa (P<0.022), 2 of 5 regions in Kansas 
(P<0.045), 2 of 6 regions in Minnesota (P<0.058), and 1 of 3 regions in North Dakota (P=0.008). 
Averaging mean brood size among 10 year survey intervals, we found that the change in mean brood 
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size occurred more specifically between 1956 and 1965 and 1976 and 1985 in Illinois (P<0.001), 1962 
and 1971 and 1972 and 1981 in Iowa (P<0.001), 1960 and 1969 and 1980 and 1989 in Minnesota 
(P=0.048), 1969 and 1978 and 1979 and 1988 in Nebraska (P<0.001), 1972 and 1981 and 1982 and 1991 
in North Dakota (P=0.065), and 1956 and 1965 and 1987 and 1996 in Wisconsin (P=0.001). We 
recommend standardization of techniques to monitor pheasant broods throughout the Midwest with 
greater documentation of environmental changes. 
 
 
Riley, T. Z., and J. H. Schulz.  2001.  Predation and ring-necked pheasant population dynamics.  Wildlife 

Society Bulletin 29:33-38. 
 
Abstract:  Because ring-necked pheasants (Phasianus colchicus) 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 survival 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 scale is expensive. An extensive 
distribution of cover during the nesting and brood-rearing periods can increase pheasant recruitment. 
Federal agricultural and conservation programs can be used to accomplish many of these landscape 
habitat improvements, but federal 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 their 
effectiveness. 
 
 
Robertson, P. A.  1996.  Does nesting cover limit abundance of ring-necked pheasants in North 

America?  Wildlife Society Bulletin 24:98-106. 
 
Abstract:  I examined the hypothesis that availability of suitable nesting cover is a major limiting factor 
for North American pheasant (Phasianus colchicus) populations. North American technical publications 
about pheasant nesting for 1 933-1 990 were reviewed and categorized to 8 habitat types and 3 
methods of nest detection. I extracted comparable variables for available habitat, nesting, and hatching. 
Occurrence of pheasant nests in different habitats relative to habitat availability differed among 
methods used to locate nests. High-and low-density pheasant populations did not differ in proportion of 
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: long-term and large-scale changes in the survival of a 
managed bird.  European Journal of Wildlife Research 63:100-109. 

 
Abstract:  The release of artificially reared pheasants is a widespread practice in Great Britain, used to 
increase the number of birds available for hunting. We examined the spatial and temporal patterns of 
release and shooting between 1960 and 2014 using data from a self-selected sample of 1195 sites. We 
examined changes in the efficiency of release, the contribution of birds that were not released that year 
to the numbers shot, and the form of these relationships through time. An annual estimate of the 
efficiency by which releasing increased the numbers shot was 50% over the period 1960–1990 declining 
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rapidly to 35% by 2005 and reducing more slowly thereafter. There was no obvious regional pattern to 
this relationship. It has been hypothesised that the efficiency of releasing is lower on sites that release 
higher densities of pheasants; this study does not support this hypothesis. Annual variation in the 
density of birds shot in the absence of releasing (1960–1990) was closely correlated with a measure of 
annual gamebird chick survival. After this date, the relationship was no longer significant, consistent 
with a decline in wild pheasant stocks and coinciding with the declines in other farmland birds. We 
highlight increased fox abundance, genetic and behavioural changes arising 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 or losses to 
protected predators as unlikely to have been important causes of the changes in releasing efficiency. 
Pheasant releasing results in increased numbers for shooting, but has not prevented the wide-scale 
decline of wild pheasant numbers. 
 
 
Robertson, P. A., D. R. Wise, and K. A. Blake.  1993.  Flying ability of different pheasant strains.  

Journal of Wildlife Management 57:778-782. 
 
Abstract:  Hunting ring-necked pheasants (Phasianus colchicus) in Great Britain depends on released 
birds. Hunters believe that 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 conditions. After release there were no 
differences (P > 0.05) in dispersal or return rates, but the lighter wild birds flew better (P < 0.05) than 
the heavier game farm birds; mixed stock were intermediate. Selective shooting of high flying birds as 
well as conditions within 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 quality of the birds may be a more 
effective management technique than the release of lighter, wild strain birds. 
 
 
Roby, E. F.  1951.  A two year study of pheasant stocking in the Gallatin Valley, Montana.  Journal of 

Wildlife Management 15:299-307. 
 
Abstract:  1. A detailed small scale study was conducted in Gallatin County, Montana 1948-50 to secure 
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 returns as influenced 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 violent release 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 in the survival rate of gentle release pheasants and 
violent release pheasants was noted. 7. Only 21 (4.3 per cent) of 493 pheasants 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) moved from 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.  Reducing wildlife losses to tillage in fallow wheat fields.  Wildlife Society Bulletin 

11:31-38. 
 
Abstract:  In the wheat-fallow system, surface tillage for spring weed control destroys all nests and 
flightless young in stubble, and kills or injures many incubating adults. Undercutters 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 benefits of 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 safe herbicides holds potential 
for providing undisturbed stubble for nesting. 
 
 
Rodgers, R. D.  1985.  A field technique for identifying the sex of dressed pheasants.  Wildlife Society 

Bulletin 13:528-533. 
 
Abstract:  Three sternal measurements were taken on intact, skinned carcasses of Kansas ring-necked 
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 carcasses from which conspicuous sex identifiers had been removed. A fixed-length caliper 
was designed to identify hen pheasants quickly. The caliper does not require slicing the flesh, as is 
necessary with the ruler developed by Oates et al. (1985). Given measurements were statistically 
assigned sex-specific probabilities to provide more detailed evidence. 
 
 
Rodgers, R. D. 1999. Why haven’t pheasant populations in western Kansas increased with CRP? 

Wildlife Society Bulletin 27:654–665. 
 
Abstract:  Ring-necked pheasant (Phasianus colchicus) populations in western Kansas declined an 
average of 65% from 1966-75 to 1986-95, particularly in the 1980s. Although 686,000 ha of 
Conservation Reserve Program (CRP) grasslands have been added to the western Kansas landscape 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) averaged just 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 compensate. In 
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 strip-disking fireguards around the margins of fields to facilitate occasional controlled 
burns, stimulate growth of broad-leaved annuals, and increase edge. Interseeding perennial legumes 
and other forbs into recently burned grass stands also can be effective. Interspersion of grass-legume 
strips on intensively farmed croplands through the continuous signup of CRP offers great potential to 
improve pheasant habitat. 
 
 
Rodgers, R. D. 2002. Effects of wheat-stubble height and weed control on winter pheasant abundance. 

Wildlife Society Bulletin 30:1099-1112. 
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Abstract:  Recent changes in agriculture on the semi-arid central High Plains have serious implications 
for pheasants (Phasianus colchicus) and other farmland wildlife. Of greatest concern are increased 
herbicide use accompanying intensification of crop rotations and the shorter wheat (Triticum aestivum)-
stubble heights produced by a shift to semi-dwarf wheat varieties and increasingly powerful combines. 
From 1990-1995, I investigated the effect of stubble height and post-harvest 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 nearly 9-fold average increase in indices of winter pheasant 
abundance in wheat-stubble test blocks where no post-harvest weed control was performed. Post-
harvest weed growth was positively affected by wheat-stubble height, probably due to taller stubble's 
ability to better conserve limited moisture by reducing ground-level air movement. Herbicide 
application to stubble reduced indices 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 the long-term decline of pheasants on the 
central High Plains. This research and a companion agronomic study have shown that increased stubble 
height and post-harvest weed growth in wheat stubble are integral components of a modified wheat-
fallow rotation that provides superior habitat quality, soil conservation benefits, and greater profitability 
than other wheat-fallow systems currently in use. The benefits of greater wheat-stubble height can also 
be applied in more intensive wheat-row-crop-fallow rotations. 
 
 
Rollins, D., and J. P. Carroll.  2001.  Impacts of predation on northern bobwhite and scaled quail.  

Wildlife Society Bulletin 29:39-51. 
 
Abstract:  Northern bobwhite (Colinus virginianus) and scaled quail (Callipepla squamata) populations 
have declined throughout most of their distribution, and these declines have become more dramatic in 
recent years. In this review, we examine the role of predation in quail management. Predation is the 
major source of nest loss and of mortality for young and adult quail. Mean nest success across studies 
reviewed was 28%. Estimates of annual survival rates have varied from 5 to 26% for radiotelemetry 
studies and from 15 to 30% based on age-ratio studies. Breeding season survival estimates ranged from 
13 to 51% in telemetry studies reviewed. Brood survival is the least studied aspect of quail survival; 
estimates ranged from 13 to 47%. Mammalian predators most often implicated in nest predation 
include striped skunks (Mephitis mephitis), raccoons (Procyon lotor), opossums (Didelphis virginianus), 
foxes (Urocyon cinereoargenteus and Vulpes vulpes), coyotes (Canis latrans), and feral hogs (Sus scrofa). 
Accipiters (Accipiter spp.) and northern harriers (Circus cyaneus) are the most common avian predators 
of quail. Less information is available to assess impact of predation on scaled quail, but observations 
from areas where bobwhites and scaled quail are sympatric suggested that scaled quail are less 
vulnerable to predation than bobwhites. Although quail have adapted to cope with high predation rates 
(e.g., renesting, large clutches), populations in some areas may be suppressed by predation. Changes in 
land use, management practices, and predator communities interact to depress quail populations over 
much of the bobwhite's range. Additional studies are needed to assess the role of predation and 
predation management in light of these landscape-level changes. A variation of the Integrated Pest 
Management philosophy used in crop production is proposed as an appropriate model to address 
predation management for quail. 
 
 
Rosatte, R.C., M. J. Power, and C. D. Macinnes.  1992.  Density, dispersion, movements and habitat of 

skunks (Mephitis mephitis) and raccoons (Procyon lotor) in metropolitan Toronto. Pages 932-
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944 in D. R. McCullough and R. H. Barrett (eds), Wildlife 2001: Populations.  Springer, 
Dordrecht, The Netherlands. 

 
Abstract: Skunks and raccoons were studied by capture-recapture in a 60 km2 area of Metropolitan 
Toronto during 1987–1990. Based on the capture of 1294 skunks and 2519 raccoons, the estimated 
mean raccoon density was 7–12/km2, and mean skunk density was 2–7/km2. Raccoons occupied a much 
larger portion of the study area than skunks (83– 90% versus 45–60%). However, 45–60% of the area 
was occupied by both species. An increase in the number of skunks and raccoons during 1987–1989 was 
attributed to a density increase in only some portions of the study area (43% and 55% respectively). 
Remaining areas had decreases in density, no change in density, or did not support any animals. Habitat 
appeared to be the main factor determining density (fields for skunks and forested-parks for raccoons), 
but occupancy of other habitats became evident as the populations increased. Both skunks and 
raccoons were sedentary, with the majority (about 86%) of recapture distances < 1 km. However, 
between year movements by female skunks and raccoons probably played a major role in determining 
the dispersion of those populations. 
 
 
Rosatte, R., M. Ryckman, K. Ing, S. Proceviat, M. Allan, L. Bruce, D. Donovan, and J. C. Davies.  2010.  

Density, movements, and survival of raccoons in Ontario, Canada: implications for disease 
spread and management.  Journal of Mammalogy 91:122-135. 

 
Abstract:  During 1994–2007 a total of 156,416 raccoons was live-captured in Ontario, Canada, as part of 
mark–recapture studies to estimate raccoon density during rabies-control operations. Mean density in 
southern Ontario ranged between 3.4 and 13.6 raccoons/km2 when density in northern Ontario was 
<1.5 raccoons/km2.  Raccoon density also was significantly higher in mixed cropland and deciduous 
habitats than in large tracts of deciduous forest in southern Ontario. Raccoons generally travelled ,5 km 
between years during 1994–1997 mark–recapture movement studies in Niagara; however, movements 
as great as 45 km and among-year differences in movements were observed. Raccoons in rural habitats 
also moved more extensively than those in urban areas in 1994. Mean home range (minimum convex 
polygon) for raccoons in eastern Ontario during 2003–2007 was 3.9 km2 for very-high-frequency–
collared raccoons and 3.4 km2 for global positioning system–collared raccoons. Mean movement from 
the release site by collared raccoons over the study period was 1.5 km with the longest movement being 
10.3 km. No single habitat was used more or less by collared raccoons than expected. Survival of 
radiocollared raccoons over the course of the study was 0.62 with survival of raccoons initially captured 
and released as juveniles and adults being an average of 964 and 786 days. Knowledge of the ecology of 
raccoons should be used during planning for disease management, and was critical to evaluating the 
success of rabies-control programs in Ontario, Canada. 
 
 
Roseberry, J. L., and W. D. Klimstra.  1984.  Population ecology of the bobwhite.  Southern Illinois 

University Press, Carbondale and Edwardsville, USA.  259pp. 
 
(No abstract available) 
 
 
Roy, C. L., P. L. Coy, D. Chen, J. Ponder, and M. Jankowski.  2019.  Multi-scale availability of 

neonicotinoid-treated seed for wildlife in an agricultural landscape during spring planting.  
Science of the Total Environment 682:271-281. 
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Abstract: Neonicotinoid pesticides are applied to seeds and are known to cause lethal and sub-lethal 
effects in birds and mammals. Neonicotinoid-treated 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 
seed spills that may occur during loading or refilling the hopper at a landscape-scale using road-based 
surveys. We also quantified undrilled seeds in 1-m2 frames on the soil in the center and corner of fields 
to obtain estimates at the field scale. We broadcast seeds on the soil surface of a tilled field and left 
them for 0, 1, 2, 4, 8, 16, and 30 days to quantify the decrease of neonicotinoids under field conditions. 
Lastly, we documented wildlife at neonicotinoid-treated seed spills with trail cameras. We estimated the 
number of spills during planting to be 3496 (95% CI: 1855–5138) and 2609 (95% CI: 862–4357) for corn, 
11,009 (95% CI: 6950–15,067) and 21,105 (95% CI: 6162–36,048) for soybean, and 830 (95% CI: 160–
1500) and 791 (95% CI: 0–1781) for wheat in 2016 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 corn (1.6 and 2.7%, 
respectively), and seed densities were also higher (1.04 vs 0.07 seeds/m2, respectively). Neonicotinoids 
decreased rapidly on seeds on the soil surface but persisted as long as 30 days. Over a dozen species of 
birds and mammals consumed seeds at simulated spills, with an average time for birds to find spills of 
1.3 ± 1.5 days and an average time to consumption of 4.1 ± 3.4 days. Seeds are abundant on the soil 
surface for wildlife to consume during the spring planting season and should be considered in pesticide 
risk assessments. 
 
 
Rubolini, D., M. Romano, R. Martinelli, B. Leoni, and N. Saino.  2006.  Effects of prenatal yolk 

androgens on armaments and ornaments of the ring-necked pheasant.  Behavioral Ecology 
and Sociobiology 59:549-560. 

 
Abstract:  Mothers may profoundly affect offspring phenotype and performance by adjusting egg 
components, including steroid hormones.We studied the effects of elevated prenatal testosterone (T) 
exposure in the ring-necked pheasant on the expression of a suite of male and female traits, including 
perinatal response to stress, immune response, growth, and secondary sexual traits. Prenatal T levels 
were increased by injecting the yolk of unincubated eggs with physiological doses of the hormone. Yolk 
T injection resulted in a reduced length of male tarsal spurs, a trait which positively predicts male 
success in intra- and intersexual selection and viability, whereas no direct effect on male wattle 
characteristics or plumage traits of either sex was observed. Female spur length was also negatively 
affected by T, but to a lesser extent than in males. In addition, the covariation between male secondary 
sexual traits, which are reliable quality indicators, differed between T and control males, suggesting that 
the manipulation may have altered the assessment of overall male quality by other males and females. 
In conclusion, the negative effects of elevated yolk T on spur length, a trait which positively predicts 
male fitness, coupled with the lack of effects on growth or other traits in both sexes, provided limited 
evidence for mothers being subjected to a trade-off between positive and negative consequences of 
yolk T deposition on offspring traits and suggest that directional selection for reduced yolk T levels may 
occur in the ring-necked pheasant. 
 
 
Runia, T. J, and A. J. Solem.  2016.  Spent lead shot availability and ingestion by ring-necked pheasants 

in South Dakota. Wildlife Society Bulletin 40:477–486. 
 
Abstract:  Lead is toxic to all vertebrate species and ingestion of lead ammunition has been reported in 
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>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 as ring-necked pheasant 
(Phasianus colchicus). We collected 1,450 soil samples to estimate the availability of lead shot on 2 
licensed shooting preserves in South Dakota, USA, 2012–2013. We concurrently collected gizzards from 
660 hunter-harvested wild male pheasants from the shooting preserves and compared lead ingestion 
rates with those of 1,301 gizzards collected from nonpreserve areas. Spatial modeling showed the 
distribution of spent lead shot was associated with the systematic hunting pattern of each study site 
and, to a lesser extent, land-use type. Prevalence of ingested lead shot was 4.9 times greater for birds 
harvested on shooting preserves (3.9%, 95% CI = 2.7–5.7%) when compared with nonpreserve areas 
(0.8%, 95% CI = 0.4–1.4%) where lead shot availability was presumed less. Wild pheasants inhabiting 
areas of artificially high hunting intensity and lead deposition are at elevated risk of lead exposure and 
poisoning, although the consequences of lead ingestion in wild pheasants are unknown. 
 
 
Runia, T. J., and A. J. Solem.  2017.  Pheasant response to lead ingestion.  Prairie Naturalist 49:13-18. 
 
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 occur in response to lead ingestion 
including death, weight loss, and reduced body function, but the effect is highly variable among species. 
Most research has focused on lead ingestion impacts on waterfowl, but less is known about the effects 
of lead ingestion by upland game such as ring-necked pheasants (Phasianus colchicus). We gavage-fed 
zero, one, or three lead pellets to 90 (n = 30/group) captive-raised adult hen pheasants and monitored 
survival and body mass.  We documented no mortalities during the 21-day post-treatment period, and 
no significant change in body weight was detected among the treatments, although liver lead levels 
were comparable to diagnostic lead poisoning in waterfowl, mourning doves (Zenaida macroura), and 
chukars (Alectoris chukar). We also collected gizzards and livers from hunter-harvested wild pheasants, 
recorded the presence of ingested lead in the gizzard (n = 335) and determined wet weight lead 
concentration in livers (n = 45).  Mean liver lead concentration increased with the number of lead pellets 
in the gizzard for both samples. Pheasants appear to be less susceptible to the acute effects of lead 
poisoning when compared to waterfowl, mourning doves, and chukars. 
 
 
Runia, T. J., and A. J. Solem.  2020.  Captive ring-necked pheasant response to very high experimental 

doses of lead.  Prairie Naturalist 52:68-75. 
 
Abstract:  Ingestion of spent lead pellets is a well-documented source of lead exposure in free-ranging 
birds, although the consequence of lead ingestion varies widely among avian guilds. Ring-necked 
pheasants (Phasianus colchicus) appear 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 
captive-raised pheasants in response to being gavage-fed 5, 10, 20, or 40 lead pellets. All pheasants 
survived the 21-day experiment. Liver-lead levels were positively correlated with the number of lead 
pellets retained and negatively correlated with beginning body mass. Change in percent body mass 
varied by sex and liver-lead concentration. Higher liver-lead levels were associated with higher percent 
mass loss for males but not females. Our experiment coincided with the breeding season, which may 
have contributed to the sex-specific responses. Our pheasants survived lead doses and liver-lead 
accumulation levels associated with acute lead toxicosis and death for a variety of avian guilds. 
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Rusch, D. H., E. C. Meslow, P. D. Doerr, and L. B. Keith.  1972.  Response of great horned owl 
populations to changing prey densities.  Journal of Wildlife Management 36:282-296. 

 
Abstract:  From 1966 through 1969, we measured ie numbers, productivity, and food habits of great 
horned owls (Bubo virginianus) on an area of 62 square miles near Rochester, Alberta. During these 
years, there were sevenfold, twofold, and threefold increases in the numbers of snowshoe hares (Lepus 
americanus), ruffed grouse (Bonasa umbellus), and sharp-tailed grouse (Pedioecetes phasianellus) 
respectively. The owls responded to these changes in numbers of prey by an increase in numbers from 
io to 18, by an increase from 20 to 100 percent in the proportion nesting, and by an increase in the 
percentage of snowshoe hare biomass in the diet from 23 percent in 1966 to 50 percent in 1969. The 
proportion of sharp-tailed grouse in the owl diet also increased from none in 1966 to 10 percent in 1968 
but decreased to 3 percent in 1969. The proportion of ruffed grouse in the diet decreased each year, 
from 23 percent in 1966 to none in 1969. The diets of owl families were related to the vegetative cover 
surrounding the nests and presumably to the composition of the prey base. Snowshoe hares, waterfowl, 
and pocket gophers (Thomomys talpoides) were the principal components of the os^71 diet. The 
quantitative impact of owl predation on spring populations of snowshoe hares and ruffed grouse 
appeared to be low (between 0 and 7 percent). Although 60 percent of the hares alive in spring were 
young-of-the-year, 97 percent of the hares in the owl diet were adults. Similarly, only 3 of 26 grouse in 
the owl diet were females, despite balanced sex ratios in the spring grouse populations. The continued 
increase in numbers of snowshoe hares coincided with decreased predation rates on ruffed grouse and 
decreased incidence of sharp-tailed grouse in the owl diet, as owls consumed relatively more snowshoe 
hares. 
 
 
Russell, K. R.  1974.  An unsuccessful artificial nesting structure for pheasants.  Journal of Wildlife 

Management 38:372-375. 
 
Abstract:  The objective of this study was to evaluate the response of pheasants (Phasianus colchicus) to 
artificial structures in tended to create a microenvironment suit able for nesting.  Two-hundred-twenty 
structures (110 of each type) were installed in 13 units in 1970, and 206 (103 of each type), in 20 units in 
1971, all on privately owned land in central Iowa.  No indication of a positive response to the structures 
by pheasants was found in the study, although several nests were found in close proximity to structures. 
The structures evidently did not provide the set of micro environmental or other conditions that elicit a 
nest-building response from a hen seeking a nesting site. What conditions provide a nest-building 
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 25:339-341. 
 
Abstract:  Female pheasants showed a capacity for selection of calcium-bearing grit (limestone) over 
non-calcareous grit (granite) during egg-laying.  This selection was clearly indicated when the birds were 
fed a low (0.53 percent) calcium diet.  Lowering the calcium content of the 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. 
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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 red-legged partridges on UK lowland shoots.  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 and red-legged partridge releasing and associated 
management for shooting on habitats and wildlife in the UK. It summarizes key findings and uses them 
to define sub-topic sections for which the effects are classified as positive, neutral or negative. This 
forms the basis of a numerical synthesis of effects and some overall conclusions.  Fifty-four directly 
related studies were identified, which defined 25 sub-topics or effects. A mix of positive, neutral and 
negative ecological consequences of releasing are described, for which the corresponding number of 
sub-topics 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 are identified, for example effects on generalist 
predators or of game crops 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 more likely to have greater impact at larger shoots. 
Pheasants released into woodland have more direct local effects than partridge releases on farmland.  
The framework of sub-sections could be used as the basis for a more complex synthesis or weighted 
analysis for 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, highlighting the 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 pheasants Phasianus colchicus on lowland farmland 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 radio-tracked released 
pheasants. In studies of birds during the autumn/winter at six pheasant shoots with high-density 
releases managed by full-time gamekeepers, predation of released pheasants by foxes before the 
shooting season began (July–September) averaged 19.2 ± 4.0% per site, and during the shooting season 
(October 1st–February 1st), a further 15.9 ± 1.9% were predated. The range in 3-year average predation 
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 survived the shooting season were 
predated, mainly by foxes, between mid-March and mid-July. Predation was significantly higher at sites 
with low-level predator control (59 ± 4.7%) compared to those with high-level control (30 ± 5.3%). At 
three of the four sites with low 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 which we suggest 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 these losses. 
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Salinger, H. E.  1952.  A pheasant breeding population study on irrigated lands in southwest Idaho.  

Journal of Wildlife Management 16:409-418. 
 
Abstract:  The study area was the Gem Irrigation District in northwest Owyhee County, Idaho. The 
53,000-acre 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 little less 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 destroyed nests (1 per 4.8 acres) were found after searching 77 acres during the first cutting of 
hay fields in June, 1949. Farmer-cooperators and the investigator found 237 nests during the first 
mowing of 810 acres of alfalfa and clover in 1950. Only five successful nests were found out of the entire 
270 nests discovered in hayfield and non-hayfield cover during 1949 and 1950. This figure does not take 
into consideration the increased success accompanying renesting attempts and late mowings of 
hayfields. A possible 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 establishment was noted in non-hayfield cover from 
April 2 until a peak was reached in early May. The high point of nest establishment in mid-May coincides 
with the increased cover. Late nest establishment dates may have resulted from the atypical weather 
conditions during the spring of 1950. The peak of nesting coincided with the peak of mowing in each 
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 (April 1-15) to 9.8 (May 16-31) 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 juveniles 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 grains is carried 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 12:23-27. 
 
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 of 4-week-old young pheasants (brooded 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 of fear in 
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 
hen seems to have a positive effect on pheasant chicks’ behavior reducing the fear and improving the 
ability to perceive threats. 
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Sargeant, A. B.  1972.  Red fox spatial characteristics in relation to waterfowl predation.  Journal of 
Wildlife Management 36:225-236. 

 
Abstract:  Radio-equipped red foxes (Vulpes vulpes) on the Cedar Creek area in Minnesota were spatially 
distributed, with individual families occupying well defined, nonoverlapping, contiguous territories. 
Territory boundaries often conformed to natural physical boundaries and appeared to be maintained 
through some nonaggressive behavior mechanism. Individual foxes traveled extensively throughout the 
family territory each night. Fox territories appeared to range from approximately 1 to 3 square miles in 
size, dependent largely on population density. Red foxes used a sequence of dens to rear their pups, and 
the amount and location of food remains at individual dens changed as the pups matured. The denning 
season was divided into pre-emergence, confined-use, and dispersed-use periods of 4 to 5 weeks each. 
Remains of adult waterfowl were collected at rearing dens on six townships in three ecologically 
different regions of eastern North Dakota. Remains of 172 adult dabbling ducks and 16 adult American 
coots (Fulica americana) were found at 35 dens. No remains from diving ducks were found. The number 
of adult ducks per den averaged 1.6, 5.9, and 10.2 for paired townships in regions with relatively low, 
moderate and high duck populations, respectively. Eighty-four percent of the ducks were females. The 
species and sex composition of ducks found at dens during early and late sampling periods reflected the 
nesting chronology of prairie dabbling ducks. Occupied rearing dens were focal points of red fox travel, 
and the locations of dens may have had considerable influence on predation. Thirty-five of 38 dens 
found on the six township study areas were on pastured or idle lands. The distribution of rearing dens 
on the Sand Lake and Arrowwood national wildlife refuges suggested that, on these areas, fox dens 
were concentrated because of the topography and land-use practices. 
 
 
Sargeant, A. B., M. A. Sovada, and T. L Shaffer.  1995.  Seasonal predator removal relative to hatch 

rate of duck nests in waterfowl production areas.  Wildlife Society Bulletin 23:507-513. 
 
Abstract:  During 1987-1990, we evaluated effects of intensive seasonal predator removal on hatch rate 
(HR) of duck nests in uplands of waterfowl production areas (WPA's). We obtained data from 15 pairs of 
removal and control AREA's in Minnesota and North Dakota (9 pairs of WPA's during 1 year and 3 pairs 
during 2 years). Principal predators were fox, skunk, raccoon, and Franklin's ground squirrel. We 
searched upland habitat in each AREA 3 times for duck nests and found 947 nests that were suitable for 
analyses. Mean HR was 13.5% for removal and 5.6% for control AREA's. Predator removal involved 
30,872 trap-days of foothold traps, body-gripping traps, live traps, and snares. We removed 611 adult 
predators (47% skunks, 20% raccoons, 18% Franklin's ground squirrels, 11% foxes, 2% badgers, and 3% 
other species), 55 juvenile predators, and 179 nontarget animals (97% mammals). Mean HR was 
unrelated to total adult carnivores removed or to total predators removed. Effective predator removal 
in scattered WPA's was costly and not easily accomplished. 
 
 
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 and Evolution 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 evaluate specific effects of environmental factors among species to determine drivers of 
population decline and develop effective conservation strategies. We used threshold models to quantify 



237 
 

the effects of land cover and weather changes in "lesser prairie-chicken" and "greater prairie-chicken" 
(Tympanuchus pallidicinctus and T. cupido, respectively), northern bobwhites (Colinus virginianus), and 
ring-necked pheasants (Phasianus colchicus). We demonstrated a novel approach for estimating 
landscape conditions needed to 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 ring-necked pheasant abundance was highest following cool winters, while northern 
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 cropland mosaic, though prairie chicken 
abundance was optimized in landscapes with more grassland and less edge habitat than northern 
bobwhites and ring-necked pheasants. Because these effects differed among species, managing for an 
optimal landscape for multiple species may not be the optimal scenario for any one species. 
 
 
Schmitz, R. A. and Clark, W. R. 1999. Survival of ring-necked pheasant hens during spring in relation to 

landscape features. Journal of Wildlife Management 63:147-154. 

 
Abstract:  Management of ring-necked pheasants (Phasianus colchicus) in 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 Iowa with landscape 
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 June 1992-94 averaged 
0.81 and did not differ between areas (P = 0.756). Predation was the cause of death in 87.5% of the 
cases, with 66.7% of all deaths attributed to mammals, especially red fox (Vulpes vulpes). Home ranges 
of 57 hens averaged 36.6 ha in the high diversity area and 47.7 ha in the low diversity area and did not 
differ between areas (P = 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 ranges characterized 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 demographics at multiple scales 
can improve managers' ability to take advantage of agricultural conservation programs. 
 
 
Schranck, B. W.  1972.  Waterfowl nest cover and some predation relationships.  Journal of Wildlife 

Management 36:182-186. 
 
Abstract:  Success was found to be highest for duck nests located in cover types presenting the greatest 
barrier to predation. Natural waterfowl nests were 71 percent successful in heavy cover and 45 percent 
successful in light cover. Simulated nests were 60 percent successful in heavy cover and 20 percent 
successful in light cover. From data on studies of simulated nests, predator control was also shown to be 
effective in increasing duck nest success. Average nest success in areas with predator control was 72 
percent, whereas average success in areas without control was 46 percent. 
 
 
Schulz, J. H., J. J. Millspaugh, D. T. Zekor, and B. E. Washburn.  2003.  Enhancing sport-hunting 

opportunities for urbanites. Wildlife Society Bulletin 31:565-573. 
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Abstract:  Recent declines in recreational sport-hunting participation rates result from a variety societal 
and cultural changes as well as extensive changes in the distribution of the United States population. 
Concurrently, natural-resource 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 should remain a mainstream 
recreational activity and should continue to have a significant place in natural-resource agencies. Given 
the transition of the United States population to a more urbanized society, new innovative programs 
need to be developed to recruit 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 expectation of success or 
accomplishment (e.g., harvesting an animal), providing sport-hunting 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 for providing recreational hunting opportunities to residents 
of urban areas: 1) establishing crop fields to attract mourning doves (Zenaida macroura) and 2) 
implementing put-and-take hunting under certain restrictions. We recognize many possible problems 
with these suggested programs. Natural-resource 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 recreational hunting 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 sport-hunting participation rates, this activity likely will become an anachronism. 
 
 
Shafer, L.  2019.  The South Dakota pheasant hunting seasons data book.  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 commemorative issue containing 
season structures and statistics for each of South Dakota’s first 100 pheasant hunting seasons. The 
objectives of the Data Book were three-fold: 
1. To assemble and record the history of South Dakota’s pheasant hunting seasons in a uniform 
manner, and to present the material accurately in a single document. 
2. To present a document worthy of honoring South Dakota’s heritage as the world’s premier 
pheasant hunting destination over the past century. 
3. To have a useful document that will benefit the future 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 21:242-244. 
 
Abstract:  Observations were made on strife and intolerance within a mixed population of ring-necked 
pheasants, greater prairie chickens, and sharp-tailed 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. Sharp-tailed 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 dominate prairie chickens but the prairie chicken was 
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unable to cope successfully with either the sharp-tails or the pheasants. Fighting form in pheasants and 
prairie chickens was identical. Sharp-tailed grouse, although socially dominant, were tolerant toward the 
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 pockets of prairie chickens in the states where they 
exist. 
 
 
Shick, C.  1947.  Sex ratio: egg fertility relationships in the ring-necked pheasant.  Journal of Wildlife 

Management 11:302-306. 
 
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 necessarily mean 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 ranging from 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 and the fact that 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, indicating 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 the winter might be 
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. K. Janke.  2021.  Use of small, unmanned aircraft systems and mist nests to 

capture ring-necked pheasants.  Wildlife Society Bulletin 45:725-730. 
 
Abstract:  Ring-necked pheasants are notoriously difficult to capture in landscapes where food is readily 
available and they are unlikely to be attracted to baited traps. We describe a novel capture method to 
facilitate capture and radio-marking of pheasants through the use of a small quadcopter unmanned 
aircraft system (UAS), thermal imaging camera, and mist nets. Our technique involved a 2-person crew 
dropping a horizontal mist net over pheasants detected by a second 2-person crew operating the UAS. 
The thermal imaging camera on the UAS revealed the location of the pheasant at nocturnal roost sites in 
grasslands and the UAS crew directed the net crew to the pheasant with 2-way radios. On 16 trap nights 
comprising 1,100 minutes of UAS flight, we captured 21 pheasants including 16 females, each of which 
was outfitted with a radio-transmitter. All radio-marked pheasants survived a 21-day post-capture 
period (n = 12) or survived until transmitter failure during the 21-day period (n = 4). Our technique offers 
a new method to facilitate capture of ring-necked pheasants and perhaps other upland-roosting birds in 
landscapes where traditional capture techniques such as night-lighting or baited funnel traps may not be 
effective. 
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Shope, W. K., F. E. Hartman, and J. W. Krieder.  1976.  Demethylchlortetracycline bone labeling in 
studies of pheasant reproduction.  Journal of Wildlife Management 40:578-579. 

 
Abstract:  Spring stocking of ring-necked pheasants (Phasianus colchicus) to supplement breeding 
populations has been a longstanding management practice in many states, including Pennsylvania. To 
evaluate the potential contribution 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 as markers.  Fluorescence was visible in the 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 egg shells.  A significant decline in egg hatchability 
was noted for the pheasants with increasing dose levels of DMCT.  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 dosage levels with 
microscopic techniques. 
 
 
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 No. 22-4, Center for Conservation 
Social Sciences, Department of Natural 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 addressed DEC information 
needs through a 2021 survey of all licensed hunters and a 2022 survey of active pheasant hunters. Here 
we synthesize findings from the 2021 and 2022 hunter surveys. The goals of this research activity were 
to improve understanding of hunter awareness of and expectations for wild pheasant management and 
pheasant propagation in New York. We implemented this study in two phases. In Phase 1, we used a 
mixed-mode implementation process to survey a sample of 2,000 hunters, drawn by DEC staff from the 
2021 database of all NYS hunting license holders. We implemented the license holder survey in fall, 
2021. In Phase 2, we used a large hunter screening process to identify a sample of 556 license holders 
who said they had hunted pheasant in the past 5 years and would be willing to participate in a pheasant 
hunting survey. We completed the active pheasant hunter survey in winter, 2022. Results suggest that 
the wild pheasant program is important to a majority of active and lapsed pheasant hunters and that 
some may hold unrealistically high expectations about the extent to which self-sustaining pheasant 
populations can be restored across New York State. And while hunter satisfaction would go up if DEC 
stocked more pheasants, a majority of hunters are unwilling to pay additional permit or license fees to 
fund increases in pheasant propagation. Creating hunter expectations based on understanding of 
ecological conditions and funding constraints poses a challenge for DEC managers. 
 
 
Simonsen, V. L., and J. J. Fontaine.  2016.  Landscape context influences nest survival in a Midwest 

grassland.  Journal of Wildlife Management 80:877-883. 
 
Abstract:  Although the management and restoration of habitat is the key method to conserve species of 
interest, local habitat management often fails to elicit desired responses in populations. Landscape 
features beyond the local habitat scale affect the population dynamics of ring-necked pheasants 
(Phasianus colchicus), but the mechanism behind this response is unknown. One possibility is that nest 
survival, which is primarily reduced by nest predation, is regulating pheasant responses to the 
landscape. We investigated the extent to which land use affected nest survival by studying 202 artificial 
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nests on 12 Conservation Reserve Program (CRP) fields in Nebraska, USA with varying surrounding land-
use practices. After running a hierarchical analysis of competing models, we found that predicted nest 
survival increased as the amount of CRP, winter wheat, and pastureland surrounding a CRP field 
increased, whereas increasing fallow fields was correlated with decreased nest success. Our findings 
support theoretical and empirical evidence that nest predation rates are shaped by predator search 
efficacy. Changing the relative availability of nesting habitat that potentially holds alternative prey 
sources in our study affected nest survival rates, possibly by altering the search area of opportunistic 
nest predators. The similarities between the landscape relationships that predict nest survival and 
landscape predictors of pheasant abundance indicate that nest survival may potentially act as the 
mechanism shaping population dynamics within an ever-changing farmland ecosystem. We recommend 
that managers consider the land use surrounding areas under consideration for habitat improvement to 
enhance conservation investments. 
 
 
Simonson, V. L., E. F. Stuber, and J. J. Fontaine. 2022. Effects of patch size and nest density on artificial 

nest survival in grasslands. Wilson Journal of Ornithology 134:182-192. 
 
Abstract:  Habitat patch size is sometimes negatively associated with nest predation rates, but there 
remains considerable variation in its effect size. The area, shape, amount of edge, and quality of 
vegetation associated with a patch all correlate with patch size, and each can alter nest predation rates 
independently; however, the picture is further complicated because the patch itself is part of a larger 
landscape that may influence processes within the patch. To separate the effect of patch size from other 
ecological correlates of nest predation, we used artificial nests within a full factorial design where 
treatments included small and large habitat patch sizes and low and high artificial nest densities. We 
incorporated treatments, measurements of vegetation structure surrounding nests, and habitat 
availability within the landscape into a survival analysis of 617 artificial nests across 12 study sites and 2 
replicate trials. We modeled daily survival of nests and found that it was similar across patch size 
treatment groups. Our results suggest that the availability of additional nesting habitat in the landscape 
beyond fields directly bordering the nesting habitat may have diminished the effect of our patch size 
and nest density treatments, creating a system where large and small patches have similar predicted 
nest survival. 
 
 
Slagle, K., J. T. Bruskotter, A. S. Singh, and R. H. Schmidt.  2017.  Attitudes toward predator control in 

the United States: 1995 and 2014.  Journal of Mammalogy 98:7-16. 
 
Abstract:  Predator control policies in the United States shifted in the latter half of the 20th century, 
largely in response to public outcry. However, few studies have assessed attitudes toward predator 
control at the national level. We replicated measures from a 1995 study that assessed attitudes toward 
predator management in the United States. We sought to determine if public support for predator 
management and perceptions of the humaneness of specific management practices changed over the 
past 2 decades. A web-based questionnaire was used to survey a representative sample of United States 
residents. The survey instrument contained items designed to assess attitudes toward predator 
management in general and the humaneness of specific predator management practices (lethal and 
nonlethal). We found relatively minor shifts in attitudes toward predator management, but many of the 
management practices assessed were rated significantly less humane than in the previous survey. 
Respondents were generally supportive of predator management aimed at losses of agricultural or 
private property; however, nonlethal methods were perceived to be far more humane than lethal 
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methods. Our findings suggest that the public is generally supportive of predator control, but 
increasingly skeptical of the methods employed in control actions. 
 
 
Smith, E. G. W.  2020.  Why hunt upland game birds?  Pheasant, grey partridge and sharp-tailed 

grouse hunter motivations, satisfaction and recreation specialization.  Thesis.  University 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 investigate 
the characteristics, satisfaction, and motivations of upland game bird hunters. Upland game bird hunters 
were examined through motivation orientations, the multi-satisfaction approach and the recreation 
specialization framework using data obtained from a sample of 452 individuals who hunted pheasant 
(Phasianus colchicus), grey partridge (Perdix perdix) or sharp- tailed grouse (Tympanuchus phasianellus) 
in Alberta during at least one season from 2015 to 2019. These approaches and differences between 
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 enthusiast, nature-sport and least engaged hunters. 
Results suggest that the motivations and satisfaction of hunters who pursued pen-raised and released 
pheasants did not differ from those who hunted wild birds. Hunting regulation strategies that increased 
the number of days available to hunt and promoted game species diversity provided the greatest levels 
of satisfaction. While harvest was a motivation of most hunters, non-harvest related motivations, 
including the opportunity to exercise, were most important. I propose 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 bird hunters 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 game or waterfowl 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 greater 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 suggestions are summarized 
in Chapter 4. 
 
 
Smith, H. G., L. Raberg, T. Ohlsson, M. Granbom, and D. Hasselquist.  2007.  Caretenoid and protein 

supplementation have differential effects on pheasant ornamentation and immunity.  Journal 
of Evolutionary Biology 20:310-319. 

 
Abstract:  A currently popular hypothesis states that the expression of carotenoid-dependent sexual 
ornaments and immune function may be correlated because both traits are positively affected by 
carotenoids. However, such a correlation may arise for another reason: it is well known that immune 
function is dependent on nutritional condition. A recent study has suggested that the expression of 
ornaments may too depend on nutritional condition, as males in good nutritional condition are better at 
assimilating and/or modulating carotenoids. Thus, carotenoid-dependent ornaments and immune 
function may be correlated because both are dependent on nutritional condition. To elucidate if, and 
how, ornamentation and immune function are linked, pheasant diets were supplemented with 
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carotenoid and/or protein in a fully factorial experiment. Carotenoid treatment affected wattle 
coloration and tail growth, but not cellular or humoral immunity. Immunity was unrelated to males’ 
initial ornamentation including wattle colour. Males in better body condition, measured as residual 
mass, increased their wattle coloration more when carotenoid supplemented. Protein positively 
affected humoral but not cellular immunity, but had no effect on ornaments. Cellular, but not humoral, 
immunity increased with male body condition. Thus, there was no evidence that an immune-stimulatory 
effect of carotenoids resulted in wattle coloration honestly signalling immune function, but wattle 
coloration may still signal male body condition. 
 
 
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 ring-necked pheasant (Phasianus colchicus) 
broods in Nebraska. 

 
Abstract:  Biologists often manage grassland habitat for ring-necked pheasants (Phasianus colchicus) 
through provision of the grasses and forbs that support the invertebrates on which they forage.  
However, specific information pertaining to invertebrate prey selection by ring-necked pheasant broods 
is lacking.  To address this, we used radio-telemetry 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 with the 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 
remaining two 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 availability.  Habitat 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 

small-game hunters.  Wildlife Society Bulletin 20:20-26. 
 
Abstract:  We conducted a telephone survey to determine the willingness of Minnesota small-game 
hunters to pay for high-quality hunting where the fee is based on wild pheasant populations. Although 
66% of interviewees rated pheasants as 1 of their top 3 choices to hunt, 52% actually hunted pheasants 
during the period 1982-1986 and only 24% hunted pheasants in 1986. Over half the interviewees found 
it "difficult" or "very difficult" to find a good place to hunt pheasants in Minnesota. These results 
indicate that demand for quality pheasant hunting is greater than its availability. Seventy-four percent of 
the hunters listed "obtaining a place to hunt" and "lack of interference from other hunters" as the most 
important factors defining a high-quality hunt, and a significant portion of small-game hunters in 
Minnesota demonstrated interest in a system that would pay landowners for quality hunting 
experiences. Almost half of the interviewees expressed willingness to pay $250/season for access to a 
site where they could expect to flush 41-70 birds/morning, and approximately 25% were willing to pay 
$500 for the same opportunity. 
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Smith, R. K., A. S. Pullin, G. B. Stewart, and W. J. Sutherland.  2010.  Effectiveness of predator removal 
for enhancing bird populations.  Conservation Biology 24:820-829. 

 
Abstract:  Predation pressure on vulnerable bird species has made predator control an important issue 
for international nature conservation. Predator removal by culling or translocation is controversial, 
expensive, and time-consuming, and results are often temporary. Thus, it is important to assess its 
effectiveness from all available evidence. We used explicit systematic review methodology to determine 
the impact of predator removal on four measurable responses in birds: breeding performance (hatching 
success and fledging success) and population size (breeding and postbreeding). We used meta-analysis 
to summarize results from 83 predator removal studies from six continents. We also investigated 
whether characteristics of the prey, predator species, location, and study methodology explained 
heterogeneity in effect sizes. Removing predators increased hatching success, fledging success, and 
breeding populations. Removing all predator species achieved a significantly larger increase in breeding 
population than removing only a subset. Postbreeding population size was not improved on islands, or 
overall, but did increase on mainlands. Heterogeneity in effect sizes for the four population parameters 
was not explained by whether predators were native or introduced; prey were declining, migratory, or 
game species; or by the study methodology. Effect sizes for fledging success were smaller for ground-
nesting birds than those that nest elsewhere, but the difference was not significant. We conclude that 
current evidence indicates that predator removal is an effective strategy for the conservation of 
vulnerable bird populations. Nevertheless, the ethical and practical problems associated with predator 
removal may lead managers to favor alternative, nonlethal solutions. Research is needed to provide and 
synthesize data to determine whether these are effective management practices for future policies on 
bird conservation. 
 
 
Smith, S. A., N. J. Stewart, and E. J. Gates.  1999.  Home ranges, habitat selection and mortality of ring-

necked pheasants (Phasianus colchicus) in north-central Maryland.  American Midland 
Naturalist 141:185-197. 

 
Abstract:  Between 4 January and 15 May 1988, we captured 16 female and 10 male ring-necked 
pheasants (Phasianus colchicus) in north-central Maryland at the southern edge of their North American 
range and fitted them with radiotransmitters. We monitored their movements on an agricultural 
landscape encompassing 2,002 ha from the day of capture until death, transmitter failure or 15 
December 1988. Eight of 16 females and seven of 10 males survived to the nesting season. Predation 
accounted for 61% of the mortality of adult pheasants. Seven males and 12 females, each with ≥30 fixes 
per analytical time period (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 significantly larger core ranges 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 core ranges 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 ranges during the 
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 dispersed male territory 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. 
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Snyder, W. D.  1984.  Ring-necked pheasant nesting ecology and wheat farming on the High Plains.  

Journal of Wildlife Management 48:878-888. 
 
Abstract:  Radio-marked ring-necked pheasant (Phasianus colchicus) hens were monitored throughout 
the 1979-81 nesting seasons to investigate the relationships of weather, vegetation, 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 nesting season. The amount of precipitation accumulated in the soil during the 
biennial cropping cycle was the primary factor affecting the height-density quality of winter wheat and 
post-harvest stubble, which is the dominant nesting cover available in early spring. The number of early 
spring nests placed in different nesting cover was directly related to height-density quality of the 
vegetation. During springs when hens nested in stubble, mid-May to mid-June stubble field cultivation 
destroyed clutches and promoted late renesting in wheat fields. Many of these renests were abandoned 
or destroyed during July wheat harvest. Cultivation prior to commencement of incubation (Apr-early 
May) makes stubble fields unattractive to nesting hens and promotes early nesting in wheat fields 
thereby increasing annual nesting success. 
 
 
Snyder, W. D.  1985.  Survival of radio-marked hen ring-necked pheasants in Colorado.  Journal of 

Wildlife Management 49:1044-1050. 
 
Abstract:  Survival of 101 radio-marked hen ring-necked pheasants (Phasianus colchicus) in wheatlands 
of northeastern Colorado was determined using the Mayfield method, during March-August, 1979-81. 
Lowest monthly survival (0.786/month) occurred in April, primarily as a result of avian predation. 
Predation declined after green wheat attained adequate height to conceal hens. Hen survival remained 
high (0.998/ day) through nesting and brood-rearing. The survival rate for the March-August (184-day) 
period averaged 0.561. The annual spring-to-spring survival rate was 0.517 during 1981-82 when 
relatively mild weather and above average cover conditions prevailed. Adult hens had higher weights 
and survival rates than year lings during March-August intervals (P < 0.01). Analyses failed to discern the 
impact of the transmitter weight:body weight relationship on survival. 
 
 
Solem, A. J., and T. J. Runia.  2022.  Assessing predation of artificial nests: does patch size matter?  

Prairie Naturalist 54:24-40. 
 
Abstract:  Populations of Ring-necked Pheasants and other upland nesting game birds 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 declined in recent 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 was influenced by nest-site 
characteristics, CRP patch size, and surrounding landscape-level characteristics. We were particularly 
interested in whether nest predation rates differed between patches approximating the average size of 
general sign-up CRP (32 ha; large patches) and continuous sign-up 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 distance to the edge of the 
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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 area increased 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.  Pages 229-238 

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 Wildlife Society, 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 hunting-with emphasis on released pheasants-is growing rapidly and has recently 
become a subject of controversy. Hunters see it as landowners taking undue advantage of the pheasant 
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 affects landowners 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 talked about South Dakota ringnecks. Cooperation is essential and all have important 
roles to play. Suggestions are offered as to the nature of those roles. 
 
 
Sovada, M. A., A. B. Sargeant, and J. W. Grier.  1995.  Differential effects of coyotes and red foxes on 

duck nest success.  Journal of Wildlife Management 59:1-9. 
 
Abstract:  Abstract: Low recruitment rates prevail among ducks in the Prairie Pothole Region of North 
America, primarily because of high nest depredation rates. The red fox (Vulpes vulpes) is a major 
predator of duck eggs, but fox abundance is depressed by coyotes (Canis latrans). We tested the 
hypothesis that nest success of upland-nesting ducks is higher in areas with coyotes than in areas with 
red foxes. We conducted study the during 1990-92 in uplands of 36 areas managed for nesting ducks in 
North Dakota and South Dakota. Overall nest success averaged 32% (95% CI = 25-40) on 17 study areas 
where coyotes were the principal canid and 17% (CI = 11-25) on 13 study areas where red foxes were 
the principal canid (P = 0.01). Both canids were common on 6 other areas, where nest success averaged 
25% (CI = 13-47). Habitat composition, predator communities with the exception of canids, and species 
composition of duck nests in coyote and red fox were similar overall. Upon examining only nests with >6 
eggs on the last visit prior to hatch or depredation, we determined nests with evidence characteristic of 
fox predation accounted for 4% of depredated nests in coyote areas and 27% in fox areas (P = 0.001). An 
expanding coyote population is contributing to higher overall nest success. Management of coyotes may 
be an effective method for increasing duck nest success. 
 
 
Stackhouse, J. W., K. K. Sedivec, and B. A. Geaumont.  2013.  Evaluation of three nest searching 

methods for ring-necked pheasant.  The Prairie Naturalist 45:114-117. 
 
Abstract:  Use of numerous methods for locating pheasant nests suggests that any one method is not 
useful across all research efforts.  The three nest searching techniques that we tested included chain 
dragging, intensive ground searching, and radio telemetry.  Time required to search one hectare of land 
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for pheasant nests was approximately 4.06 ± 0.39 ha per person-hr for chain dragging and 0.24 ± 0.01 ha 
per person-hr for intensive ground searching. Chain dragging was most efficient for covering large 
expanses of land, but researchers should consider the lower nest detection probabilities associated with 
this method. Although intensive ground searching resulted in the greatest number of raw and unique 
nest detections, use of radio telemetry proved to be the most time-efficient technique of locating 
pheasant nests over either of the other methods. 
 
 
Stadelman, W. J., R. R. Murphy, E. W. Callenbach, and R. V. Boucher.  1944.  Satisfactory war-time 

rations for pheasant chicks.  Journal of Wildlife Management 8:56-60. 
 
Abstract:  Eight groups of 125 ring-necked pheasant chicks were reared to six weeks of age on as many 
different rations. Records were kept of daily mortality, weekly consumption of feed, bi-weekly 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 selection 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, I. Manev, and E. Taneva.  2018.  

Epidemiological data on lead tissue concentration in game birds induced by lead pellets.  
Agriculture for Life, Life for Agriculture Conference Proceedings 1:479-484.  

 
Abstract: The paper presents the level of lead in the liver, gizzard, breast muscles and humerus of game 
birds, shot during the hunting season of 2016 – 2017 in Bulgaria. In quail gizzards (n=10) radiographic 
examination showed ingested pellets. In turtle doves (n=10), lead levels in the liver had higher values of 
2,501 ± 1,404 mg/kg, compared to the maximum levels of <2 mg/kg. The content of lead in the humerus 
of partridges (n=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 8:153-161. 
 
Abstract:  1. In Oregon, the Douglas ground squirrel will 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 the nesting 
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 only certain individual squirrels eat eggs; 
apparently they acquire a taste for the eggs. At times, a known "egg-eater" 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 susceptible 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 crop cover are more likely to be destroyed than 
those in weeds or brush. 10. There is some indication that nests along fence rows are particularly 
vulnerable to predation. 
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St. Charles, K., A. Ssematimba, S. Malladi, P. J. Bonney, E. Linskens, M. Culhane, T. J. Goldsmith, D. A. 

Halvorson, and C. J. Cardona.  2018.  Avian influenza in the United States commercial upland 
game bird industry: An analysis of selected practices as potential exposure pathways and 
surveillance system data reporting.  Avian Diseases 62:307-315. 

 
Abstract: Producing a smaller yield of higher-value birds compared to conventional poultry production, 
the U.S. commercial upland game bird industry deals primarily in the sale of live birds for recreational 
hunting. In this study, our aims were to gain insights into the occurrence of avian influenza (AI) in the 
U.S. commercial upland game bird industry in comparison to other poultry sectors, to identify the 
presence of the specific AI risk factors in the practices of raising ducks on site and having connections to 
live bird markets (LBMs), and to assess how AI surveillance systems may have played a role in the 
reporting of the presence of exposure pathway–related information. We found that 23 AI epizootics 
involving upland game bird premises were reported, compared to 485 epizootics in the other poultry 
industries, and 86% of epizootics involving upland game birds were limited to only one premises. 
Regarding specific AI risk factors, 70% of upland game bird epizootics involved one of the two examined 
practices. In assessing the impact of surveillance systems, data framed around the implementation of 
surveillance systems revealed that the introduction of active surveillance coincided with the more 
thorough reporting of both the raising of ducks on site and premises having connections to LBMs. Our 
results suggest the need for more thorough data collection during epizootics and the need to assess 
additional exposure pathways specific to the commercial raise-for-release upland game bird industry. 
 
 
Stewart, P. A., and E. H. Dustman.  1955.  The use of auditory stimuli for flushing ring-necked 

pheasants.  Journal of Wildlife Management 19:403-405. 
 
Abstract:  Observations were made from a blind on the responses of incubating ring-necked pheasants 
to various auditory stimuli. A number of natural sounds, presumed to be of a disturbing nature, were 
recorded and presented to the nesting birds with the use of a tape recording machine. Several nesting 
birds were also exposed to a variety of tones which were generated by an audio-oscillator. The 
incubating birds readily responded to several sounds which did not counter the incubating impulse. They 
quickly placed their heads beneath their breasts, as if searching for a chick, when the distress peeping of 
a chick was presented. One hen tilted her head sideward as if searching the sky for an avian predator 
when exposed to the imitated hooting of a barred owl. The responses to such sounds as the distress 
squeal of a hen pheasant and the squeal of a weasel consisted only of slight movements of the head or a 
slight acceleration in the movements of the nictitating membrane. Freezing immobility sometimes 
occurred when the birds were exposed to a sound of about 60 decibels above the average background 
noise. There was a slightly greater sensitivity to sounds of about 800 cycles per second than to other 
sounds, but no indication was encountered that any auditory signal might have value for frightening 
ring-necked pheasants from their nests ahead of the mowing machine. 
 
 
Stiles, B. F., and G. O. Hendrickson.  1946.  Ten years of roadside pheasant censuses in Iowa.  Journal 

of Wildlife Management 10:277-280. 
 
Abstract:  A roadside census of Ring-necked pheasants (Phasianus c. torquatus) has been taken in Iowa 
each year since the autumn of 1936 (Bennett and Hendrickson, N. Amer. Wildl. Conf. Trans., 3: 719-723, 
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1938). The census is used as a means of establishing open seasons, closed seasons, bag limits, 
possession limits, and territorial limitations. This paper summarizes the Iowa experience with such 
counts for 10 years. Roadside counts made during morning and evening hours were followed by a drive 
or flush count of the adjacent section to determine the relationship between the birds seen on the road 
and the numbers found in the field.  The authors concluded that: 1. The present roadside pheasant 
census in Iowa is fairly successful. 2. The census method needs further refinement to provide definite 
means of allowing for varying weather conditions, vegetative cover, and general seasonal variations. 3. 
Personnel conducting the pheasant census should be better trained and more carefully instructed each 
year. 4. Improved means of checking the accuracy of the census should be devised. 
 
 
Stokes, A. W.  1954.  Population studies of the ring-necked pheasants on Pelee Island, Ontario.  

Ontario Department of Lands and Forests Technical Bulletin, Wildl. Ser. 4. 154pp. 
 
Contents: 
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Stokes, A. W.  1957.  Validity of spur length as an age criterion in pheasants.  Journal of Wildlife 

Management 21:248-250. 
 
Abstract:  Perhaps because of the difficulty of correcting for the above sources of error in the spur 
gauge, biologists in many states have now virtually abandoned this technique. Instead, they are 
reverting to the very same qualitative spur characters for determining age recommended 12 years ago 
by Linduska (1943). Where biologists can run through a long series of pheasant legs of known age, it 
seems possible for them to learn how to distinguish juveniles from adults with considerable accuracy. 
There are as yet no published reports on reliability of this method. It has the weakness of subjective 
judgment and qualitative rather than quantitative standards-a weakness the spur gauge was supposed 
to eliminate. Hence, aging of pheasants has swung full circuit and has now returned to the general 
methods in use 12 years ago. That this method approaches the accuracy of the bursal-depth technique 
is questionable. It is hoped that biologists using qualitative spur characters will publish their results 
promptly for the benefit of newcomers to the field. 
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Stokes, A. W.  1968.  An eight-year study of a northern Utah pheasant population.  Journal of Wildlife 

Management 32:867-874. 
 
Abstract: Total hunting pressure on a 9,300-acre pheasant (Phasianus colchicus) hunting unit was very 
closely correlated with the number of hunters on the unit and only to a limited degree with fall pheasant 
density. Mean number of hours in the field per hunter was inverse to pheasant density, perhaps a result 
of the low daily bag limit and the presence of many persons who hunted only on the first 2 days of the 
season. In the 8 years of the study, the harvest of cocks ranged between 76 and 88 percent of the fall 
population. The percent of cocks shot was not related to pheasant density. Age ratios of cocks based on 
bursal measurement varied from 4.6 to 11.1 juveniles per adult. Calculated age ratios for hens varied 
from 1.7 to 4.6. Factors affecting annual productivity and fluctuations were studied. The fall density was 
not related to the population of the previous fall. Mean spring temperature April 20-May 10 may have 
influenced productivity; the higher the temperature, the higher the productivity. Annual productivity 
was inverse to the spring breeding population. In addition, the higher the productivity, the greater the 
percent change of the fall population from one year to the next. Change in productivity with breeding 
density appears to be an important means of maintaining balance in the population. Deviations from 
mean spring temperatures and mean spring breeding density were suggested as means to predict 
changes in the fall pheasant density in the forthcoming hunting season. 
 
 
Stromborg, K. L.  1977.  Seed treatment pesticide effects on pheasant reproduction at sublethal doses.  

Journal of Wildlife Management 41:632-642. 
 
Abstract:  Captan, dieldrin, and Diazinon@ were tested for sublethal effects on hen pheasants 
(Phasianus colchicus). In a single dose level experiment, food consumption was depressed by each 
pesticide. A combination of Diazinon and captan almost totally inhibited egg production while individual 
pesticides did not cause significant decreases. In a second experiment, Diazinon and captan were 
combined at varying levels. No captan or interaction effects were detected, however, Diazinon 
significantly decreased food consumption and body weight. Egg laying was also inhibited, and a dose-
related delay in recovery of egg laying after termination of pesticide administration was observed. An 
apparent threshold for Diazinon effects was found and corresponds to an estimated daily food 
consumption of treated seed corn of 6 to 12 percent of the total diet of a hen pheasant. 
 
 
Stromborg, K. L.  1979.  Pheasant food habits in spring and consumption of seed treatment pesticides.  

Journal of Wildlife Management 43:214-219. 
 
Abstract:  The objective of this study was to estimate, through literature review and direct field 
investigation, the potential consumption of pesticide-treated corn seed by free-ranging hen pheasants 
during the reproductive season.  Consideration of laboratory and field findings suggests that seed 
treatment pesticides represent a potential hazard to the reproductive performance of wild pheasants. 
Both sexes ate treated seed. Depending on the quantity of such seed available and actually consumed, 
the seed treatment pesticides currently in use represent a potential source of contamination of 
breeding pheasants similar to that documented for alkyl mercurials. 
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Sullivan, J. C.  2010.  Sexual ornamentation advertises sperm quality in male ring-necked pheasants 

Phasianus colchicus.  Thesis, Western Illinois University, Malcolm.  27pp. 
 
Abstract:  The phenotype-linked fertility hypothesis states that male secondary sexual ornamentation 
should signify fertilization efficiency and male traits have coevolved with female selection for such 
indicative traits. Female Galliformes have shown selectiveness toward male ornaments including spur 
length, tail length, feather reflectance, and body size. Recent findings from the poultry industry have 
shown that the most powerful indicator of male fertility is the concentration and mobility of his sperm. 
This study was designed to test the relationship between male secondary sexual ornaments and two 
measures of ejaculate quality using captive Ring-necked Pheasant (Phasianus colchicus). The purpose of 
this study was to determine if the expression of phenotypic ornamental traits would predict ejaculate 
quality. Sperm samples from male pheasants were analyzed using the Animal Reproductive System’s 
sperm mobility analyzer. Spur length was significantly correlated with sperm concentration, and 
ultraviolet coloration of the head feathers had a significant negative correlation with sperm mobility. 
This is the first study to suggest that ultraviolet reflectance and spur length are indicators of sperm 
quality in male pheasants. A correlation does exist between the phenotypic components of fertility and 
male sexual ornaments used by females in selection of a mate. The findings give additional insight on 
the evolutionary relationship between male ornamentation and fertility. 
 
 
Sundall, M.  2020.  The effect of the neonicotinoid Clothianidin on ring-necked pheasant survival and 

reproduction.  Thesis.  South Dakota State University, Brookings. 
 
Abstract:  Ring-necked pheasants (Phasianus colchicus) are economically important to the state of South 
Dakota bringing in over one hundred million dollars in revenue each season. The population is known to 
fluctuate temporally for many reasons, often weather related. Unfortunately, no research has been 
conducted involving ring-necked pheasants that evaluated the impact or interaction of neonicotinoids 
on the species. The objective of our study was to gain an understanding of how the neonicotinoid, 
Clothianidin, affects survival and breeding in pheasants. Our first experiment was to determine if there 
was a selection bias for seeds treated with neonicotinoids. In this experiment, eight ring-necked 
pheasants (4 hens and 4 roosters) where placed in an enclosure for 10 days. They were provided a 
choice of three options; untreated, dyed, and dyed/treated seed corn. Seeds were treated with Poncho® 
1250 (containing Clothianidin) and dyed with Rhodamine B to match the color of treated seeds. 
Pheasants selected (P < 0.0001) untreated seeds over dyed and treated seeds. We then collected 185 
wild ring-necked pheasant hens from their primary range in South Dakota during the 2017 spring 
agricultural planting season. We necropsied collected pheasants and collected liver, spleen, and crops. 
We examined crop contents; 151 (~81.6%) of 185 hens had consumed agricultural seeds and of those 24 
(~12.9%) of 185 hens had seeds that had treatment dye. We found that ~15.68% of the hens had greater 
than 0.5 parts per billion (ppb) neonicotinoid concentrations in livers.  Pheasants that had consumed 
neonicotinoid treated seeds averaged ~3.49 ng/mL Clothianidin versus ~1.90 ng/mL for birds that did 
not have confirmed treated seeds, which was significantly different (P < 0.04). To test survival of 
pheasants exposed to Clothianidin in the 2016 field season, groups of 15 captive hen pheasants received 
seeds of Armor® (Jonesboro, Arkansas, USA) Seed Corn 1046 or Armor® (Jonesboro, Arkansas, USA) 
Seed Corn 1046 that had been treated with Poncho 1250 (1.25 mg/seed).  The five treatment levels 
consisted of 75 treated seeds, 15 treated seeds, 2 treated seeds, 1 treated seed, and 0 treated seeds 
(control), which were used in all trials (2016-2017). For the four groups that did not receive 75 treated 
seeds, untreated seeds were used to fill out the 75 total seeds provided to pheasants. Hens were then 
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monitored for sixty days. After death or euthanasia, hen pheasants were necropsied for lesions or 
tumors. In 2017, our breeding study consisted of 14 days of treatments for captive pheasants, which 
were identical to the previous year’s treatments except roosters were included with hen pheasants. 
There were 5 replicates of 10 hens and 5 roosters. All pheasants received 75 seeds of Armor® 
(Jonesboro, Arkansas, USA) Seed Corn 1046. The same seed and variety also were treated with Poncho 
1250 for the treated seeds. After the 14 days of treatments, hens were placed in breeding cages. Eggs 
were collected for the 8 days of breeding and 30 days following breeding and placed in an incubator. 
The 2016 survival results showed support for the null model (AICc 123.88). The survival results from 
2017 indicated that the likelihood of survival for pheasants consuming the 75 treated seeds was 0.49 
while the other treatments (combined) had a survival probability of 0.83. Survival of pheasant chicks 
differed; chicks from the 75 seed treatment had a survival rate of 0.50 (SEM = 0.13), whereas survival for 
15, 2, 1, and control treatments were 0.73 (SEM = 0.14), 0.81 (SEM = 0.09), 0.62 (SEM = 0.08), and 0.71 
(SEM = 0.07), respectively. Our study indicated that pheasants avoid treated seeds, survival probability 
was lower for pheasants consuming the 75 treated seeds treatment in 2017, and pheasant chick survival 
and nest initiation were lower and later for the higher treatment levels of Clothianidin. 
 
 
Sutherland, J. E.  1987.  The predation ecology of the northern harrier (Circus cyaneus hudsonius) on 

Mallard Island, North Dakota.  Thesis. University of North Dakota, Grand Forks, USA. 
 
Abstract:  I studied predation ecology of Northern Harriers (Circus cyaneus hudsonius) on Mallard Island 
in McLean County, North Dakota, during May-August, 1984-1985.  Harrier population parameters, 
productivity, food habits, and feeding rates were examined.  I located 15 nests in 1984 and 14 in 1985. 
Nesting chronology, clutch sizes, hatching and fledging success, and productivity were similar to values 
previously reported. Flooding, predation, starvation, and parental abandonment were responsible for 
egg loss or pre-fledging mortality. Chick survival to fledging was independent of brood size which 
suggested that quality of parental care, not a limited prey resource, was an important influence on 
survival. The island had a high density of nesting harriers, which coupled with average productivity, 
resulted in high harrier production.  Activity patterns of harriers were determined by driving pre-
determined census routes at random times throughout the day and recording behavior. Harriers hunted 
during daylight periods, and to a lesser degree, at dusk and dawn. They primarily utilized tame 
grass/legume fields, native prairie, and shelterbelts as foraging areas.  I determined abundance, activity, 
and habitat utilization of prey species with trapping, counts, and visual assessment. Because of their 
activity and habitat usage was coincident with that of harriers, meadow voles (Microtus pennsylvanicus), 
thirteen-lined ground squirrels (Spermophilus tridecemlineatus). Ring-necked Pheasant chicks (Phasianus 
colchicus), and young eastern cottontails (Sylvilagus floridanus) were believed to be most vulnerable 
prey species.  I determined food habits by examining pellets and prey remains at nest sites. The most 
common prey species were voles, ground squirrels, pheasants and cottontails. Harriers utilized prey 
species in different proportions than would be predicted based upon their occurrence, suggesting that 
factors other than availability govern prey selection. In both years, biomass contributed by voles and 
ground squirrels decreased and that by rabbits and pheasants increased as the brood period progressed. 
I propose that these changes were related to increased energetic demands of nestlings, increased 
hunting effort by females, changes in prey vulnerability associated with changing cover, and increased 
availability of juvenile cottontails and pheasants.  Nestling feeding rates were examined via remote 
time- lapse movie photography. Feeding rates increased with age and brood size. Ratios of prey biomass 
per chick were smaller in large broods. Smaller food rations did not affect fledging success. 
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Swank, W. G.  1944.  Germination of seeds after ingestion by ring-necked pheasants.  Journal of 
Wildlife Management 8:223-231. 

 
Abstract:  1. The ability of the ring-necked pheasant to digest certain seeds and the viability of unbroken 
seeds voided by this bird were studied by collecting droppings in the field and testing the viability of 
whole seeds contained therein. Feeding tests with captive pheasants were made with a series of 
representative seeds. Seeds were fed in known numbers, one species at a time, and determination 
made as to their digestibility and as to the viability of undigested seeds. 2. The percentage of seeds that 
escape digestion varied between different species; those with hard coats were passed uninjured most 
frequently. Other things being equal, smaller seeds were passed in greater quantities than large seeds. 
3. Seeds that have passed through the digestive tract of the pheasant germinate more quickly than 
those not exposed to such treatment. 4. Soft coated seeds, such as those of alfalfa, nightshade, millet, 
and flax, are almost all digested, but some are passed uninjured and viable. 5. Wild grape, which has a 
very hard seed coat, showed the greatest resistance to breakage in the digestive tract, but more than 75 
per cent of the seeds were digested. 6. Contrary to the belief of Errington, a large proportion of rose 
seeds are broken and digested by pheasants; utilization sometimes is more than 95 per cent of those 
eaten. 7. It is recommended that seeds for food plot mixtures should include some easily digested and 
others that are resistant. 8. On management projects, advantage may be taken of the capacity of 
pheasants to disseminate seeds of food plants in the places they frequent, thus reducing the amount of 
artificial propagation required to establish adequate food and cover. 
 
 
Taber, R. D.  1949.  Observations on the breeding behavior of the ring-necked pheasant.  Condor 

51:153-175. 
 
Abstract:  The object of this study was to follow the behavior of individual, wild Ring-necked Pheasants 
(Phasianus torquatus), particularly cocks, through the breeding season in order to ascertain and 
interpret the various behavior patterns and apply this knowledge toward a better understanding of the 
total reproductive effort of this species. 
 
 
Tammiranta, N., M. Isomursu, A. Fusaro, M. Nylund, T. Nokireki, E. Giussani, B. Zecchin, C. Terregino, 

and T. Gadd.  2023.  Highly pathogenic avian influenza A (H5N1) virus infections in wild 
carnivores connected to mass mortalities of pheasants in Finland.  Infection, Genetics and 
Evolution 111:105423. 

 
Abstract:  Highly pathogenic avian influenza (HPAI) has caused widespread mortality in both wild and 
domestic birds in Europe during 2020–2022. Virus types H5N8 and H5N1 have dominated the epidemic. 
Isolated spill-over infections in mammals started to emerge as the epidemic continued. In autumn 2021, 
HPAI H5N1 caused a series of mass mortality events in farmed and released pheasants (Phasianus 
colchicus) in a restricted area in southern Finland. Later, in the same area, an otter (Lutra lutra), two red 
foxes (Vulpes vulpes) and a lynx (Lynx lynx) were found moribund or dead and infected with H5N1 HPAI 
virus. Phylogenetically, H5N1 strains from pheasants and mammals clustered together. Molecular 
analyses of the four mammalian virus strains revealed mutations in the PB2 gene segment (PB2-E627K 
and PB2-D701N) that are known to facilitate viral replication in mammals. This study revealed that avian 
influenza cases in mammals were spatially and temporally connected with avian mass mortalities 
suggesting increased infection pressure from birds to mammals. 
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Taylor, J. S., T. R. Bogenschutz, and W. R. Clark.  2018.  Pheasant responses to U.S. cropland 

conversion programs: a review and recommendations.  Wildlife Society Bulletin 42:184-194. 
 
Abstract:  We describe ring‐necked pheasant (Phasianus colchicus) habitat needs, historical U.S. 
cropland conversion programs (CCPs), research documenting pheasant responses to these programs, 
and make policy recommendations for programs to more efficiently elicit such responses. Cropland 
conversion program principles supported in the pheasant literature include establishment of an initial 
seeding, a multiyear contract structure, prohibition of mowing during the nesting season, promotion of 
forbs in seedings, provision of large‐block enrollments options, and inclusion of midcontract 
management. These principles are compatible with the habitat needs of many other grassland bird 
species. We therefore recommend the Conservation Reserve Program (CRP) and any future CCPs retain 
these foundational aspects. Initial plantings of higher diversity seed mixes have become prioritized over 
time, but we note whatever increase in average habitat quality these standards achieved, it was not 
enough to prevent widespread pheasant declines following more severe statutory limitations on CRP 
acreage enrollments beginning in 2008, coupled with long‐term declines in other habitat types (e.g., hay, 
pasture, small grains). When faced with a trade‐off, we thus recommend emphasis of enrolled area over 
quality, provided enrolled herbaceous tracts provide adequate structure (≥3 dm of 100% visual 
obstruction) and canopy cover components (>5% forbs and >5% bare ground). Efficiencies may also be 
gained by altering initial seeding rates, offsetting program costs using grazing income, allowing more 
discretion in the use of mid-contract management, and prioritizing enrollments in focus areas. Individual 
states, U.S. Department of Agriculture, and bird conservation joint ventures should work cooperatively 
to share data and perform return‐on‐investment–oriented research at multiple spatial scales concerning 
the effects of CCPs on pheasants. 
 
 
Taylor, M. W., C. W. Wolfe, and W. L. Baxter.  1978.  Land-use change and ring-necked pheasants in 

Nebraska.  Wildlife Society Bulletin 6:226-230. 
 
Abstract: Changes in land use and ring-necked pheasant (Phasianus colchicus) density were documented 
for a 41.4-km2 (16 mi2) area in south-central Nebraska. Significant land-use changes included the loss of 
noncropland areas and a shift in crop types from pasture, hay, and small grains to row crops. 
Interspersion of cover types declined in conjunction with the observed land-use changes. The rate of 
most changes was higher from 1964 to 1976 than from 1955 to 1964. 
 
 
Tester, J. R., and L. Olson.  1959.  Experimental starvation of pheasants.  Journal of Wildlife 

Management 23:304-309. 
 
Abstract:  Wild and artificially propagated ring-necked pheasants were starved experimentally in 
outdoor pens in southern Minnesota in February 1956. The average maximum temperature was about 
25°F, and the average minimum, about 4°F. Most of the birds succumbed after 16 days of starvation. In 
every phase of the experiment, artificially propagated birds survived longer than wild birds. The wild 
birds did not die until they had lost a higher percentage of their initial body weight than the game-farm 
birds.  There was no significant difference in length of survival of males and females. Pheasants starved 
in the shelter of a windbreak did not live longer than those starved in the exposed location. The 
mildness of the weather and the design of the experimental pens prevented an accurate comparison of 
sheltered and exposed sites. All birds exhibited characteristic behavior for a period of at least 24 hours 
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preceding death. The excreta of starving birds provide another criteria for the detection of starvation in 
the wild. 
 
 
Tetzlaff, S. J., J. H. Sperry, and B. A. DeGregorio.  2019.  Effects of antipredator training, environmental 

enrichment, and soft release on wildlife translocations: a review and meta-analysis.  Biological 
Conservation 236:324-331. 

 
Abstract: Wildlife translocations can have conservation value but results have been mixed regarding 
animal behavior and survival post-release. Practitioners have adopted antipredator training, 
environmental enrichment, and soft release as pre-release conditioning tactics to encourage adaptive 
behavior and improve post-release survival, but their utility has not been broadly quantified. We 
performed a formal literature review and conducted meta-analysis on 108 effects from 41 studies 
experimentally testing how these tactics affected survival, movement, or site fidelity compared to 
unconditioned animals. We further investigated how each conditioning tactic, animal source (wild-to-
wild translocated or captive-released), age, and taxonomic group (birds, fish, mammals, and reptiles) 
influenced outcomes. Relative to unconditioned animals, conditioned individuals were 1.5 times more 
likely to survive, had reduced movement, and were three times more likely to show site fidelity. Each of 
the three conditioning tactics resulted in improved survival. Juveniles released from captivity derived 
the greatest survival benefit from conditioning. Across taxa, conditioning most benefitted survival of 
fish. Conditioning also had positive effects on survival of mammals and reptiles, albeit with less certainty 
than for fish. Estimates comparing survival of conditioned to unconditioned birds were much more 
variable, suggesting avian translocation programs using conditioning generally need improvement. Soft 
release consistently reduced movement and increased site fidelity; this was an especially viable 
technique for adult wild-to-wild translocated animals. We provide quantitative evidence that behavioral 
conditioning can aid wildlife translocations, and we encourage continued experiments to further 
elucidate how refined tactics could advance conservation efforts using translocation as a management 
tool. 
 

 
Thacker, E. T., R. L, Hamm, J. Hagen, C. A. Davis, and F. S. Guthery.  2016.  Evaluation of the Surrogator 

System to increase pheasant and quail abundance.  Wildlife Society Bulletin 40:310-315. 
 
Abstract:  Captive-rearing and release programs have been used to augment populations of ring-necked 
pheasant (Phasianus colchicus), northern bobwhite (Colinus virginianus), and other gamebirds to 
provide additional hunting opportunities. However, many question the efficacy of the rear-and-release 
technique to increase huntable gamebird populations. The Surrogator (hereafter, surrogator) is a 
captive-rearing system purported to establish huntable gamebird populations within a property. Little 
research has been conducted to inform land managers and sportsmen and sportswomen about the 
effectiveness of this system. We evaluated the use of the surrogator for ring-necked pheasants and 
northern bobwhites from May to October 2009 and 2010 in Kiowa County, Kansas, USA. The 4-week in-
surrogator survival rates for pheasant chicks were 85% ± 5% (SE) in 2009 (n = 840) and 79% ± 8% in 2010 
(n = 420). The 5-week in-surrogator survival of bobwhite chicks was 78% ± 12% (n = 765) in 2009 and 
79% ± 3% in 2010 (n = 783).  Released pheasant chicks had an overall survival rate of 8% ± 6% (n = 58) 
over 12 weeks. Eight-week postrelease survival for bobwhites was 35% ± 5% (n = 59). Postrelease 
survival of pheasants or bobwhites was not appreciably greater than conventional rear-and-release 
programs, suggesting that population establishment with surrogator birds may be difficult. Although 
1,150 pheasants and 1,105 bobwhites were released, only 5.5% and 7.2% of bands were returned from 
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harvested pheasants and bobwhites, respectively. The surrogator may not be effective for establishing 
or re-establishing pheasant and bobwhite populations, but it may be an effective tool to supplement 
existing gamebird populations to enhance hunting opportunities. 
 
 
Thompson, D. R., and C. A. Baumann.  1950.  Vitamin A in pheasants, quail, and muskrats.  Journal of 

Wildlife Management 14:42-49. 
 
Abstract:  Measurements were made of the vitamin A stored in the livers of pheasants, quail and 
muskrats to determine the amounts normally present and to determine whether prominent seasonal 
deficiencies develop.  (1) The quantity of vitamin A found in pheasants increased from less than 10 pg. at 
hatching to 10 mg. at about 15 weeks of age. In 84 birds over 30 weeks old it averaged 13.3 mg.  (2) The 
amounts in pheasants collected in winter equalled those in birds collected in summer.  (3) Male 
pheasants contained roughly 20 percent more vitamin A than females, unit storage being almost equal 
in the two sexes.  (4) South Dakota pheasants contained approximately the same amounts of vitamin A 
as Wisconsin birds of similar age.  (5) Released juvenile game farm pheasants, recovered during the 
hunting season, contained 50-60 per cent less vitamin A than wild juvenile birds at that time, yet they 
had made very substantial gains in storage during their period in the wild.  (6) Heavy egg-production did 
not seriously tax the vitamin A reserves of a group of game farm breeder hens.  (7) Among 38 bobwhite 
quail no deficiency of vitamin A was found, the storage increasing with age as in pheasants. On a body-
weight basis quail averaged only one-half as much vitamin A as pheasants.  (8) Livers of wild mallard 
ducks at hatching contained from 11 to 43 μg of vitamin A.  (9) 43 muskrats collected during fall and 
winter averaged 2.32 mg. of vita- min A with the adults usually having a greater quantity. (10) Inasmuch 
as no cases of zero or of very low storage of vitamin A were encountered in the species studied, it seems 
unlikely that the populations sampled could have suffered seriously from vitamin A deficiency. 
 
 
Thompson, D. R., and R. D. Taber.  1948.  Reference tables for dating events in nesting of ring-necked 

pheasant, bobwhite quail, and Hungarian partridge by aging of broods.  Journal of Wildlife 
Management 12:14-19. 

 
Abstract:  The tables presented in this paper were constructed to facilitate assembling of local data on 
the nesting phenology of the ring-necked pheasant, the bobwhite quail, and the Hungarian partridge 
from brood studies. They are based on the method of aging juveniles by examination of the molt stage 
of the juvenile primaries as described by Buss (1946) for pheasants, by Petrides and Nestler (1943) for 
quail, and by McCabe and Hawkins (1946) for Hungarian partridge. 
 
 
Tompkins, D. M., J. V. Greenman, and P. J. Hudson.  2001.  Differential impact of a shared nematode 

parasite on two gamebird hosts: implications for apparent competition.  Parasitology 122:187-
193. 

 
Abstract:  If the deleterious effects of non-specific parasites are greater on vulnerable host species than 
on reservoir host species then exclusion of the vulnerable host through apparent competition is more 
likely. Evidence suggests that such a mechanism occurs in interactions between the ring-necked 
pheasant (Phasianus colchicus), the grey partridge (Perdix perdix), and their shared caecal nematode 
Heterakis gallinarum. Modelling of the system predicts that the reduced parasite impact on the 
pheasant compared to the partridge results in the force of infection transmitted from pheasants to 
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partridges being sufficient to cause partridge exclusion. Since the parasite impacts are currently 
estimated from correlational work, controlled infections were conducted to experimentally compare the 
impact of H. gallinarum on the two hosts and verify cause and effect. While challenged partridges 
showed reduced mass gain, decreased food consumption, and impaired caecal activity, in comparison to 
controls, the only detectable effect of parasite challenge on the pheasant was impaired caecal activity. 
The impact of H. gallinarum on challenged partridges conforms with previous correlational data, 
supporting the prediction that parasite-mediated apparent competition with the ring-necked pheasant 
may result in grey partridge exclusion. However, the observed decrease in the caecal activity of 
challenged pheasants could imply that H. gallinarum may also have an impact on the fecundity and 
survival of pheasants in the wild, particularly if food is limiting. If this is the case, the associated decrease 
in the force of infection to which the partridge is exposed may be sufficient to change the model 
prediction from partridge exclusion to pheasant and partridge coexistence. 
 
 
Tompkins, D. M., D. M. B. Parish, and P. J. Hudson.  2002.  Parasite-mediated competition among red-

legged partridges and other lowland gamebirds.  Journal of Wildlife Management 66:445-450. 
 
Abstract:  Evidence suggests that the transmission of shared parasites from ring-necked pheasants 
(Phasianus colchicus), specifically the caecal nematode Heterakis gallinarum, may be 1 cause of the 
decline of the gray partridge (Perdix perdix) in the United Kingdom (UK) over the past 50 years. It may 
also be a factor preventing the recovery of the remaining wild gray partridge populations. Trials were 
undertaken to investigate whether the red-legged partridge (Alectoris rufa) is involved in this 
interaction, by exposing individuals of all 3 host species to infection on 7 gamebird estates. The low rate 
of parasite establishment in the red-legged partridge demonstrated that, as with the gray partridge, the 
parasite cannot persist in this host species. The lack of a relationship between H. gallinarum intensity 
and red-legged partridge condition indicated that, as with the ring-necked pheasant, the parasite does 
not seriously affect this host species. Hence, red-legged partridges play little or no role in the interaction 
mediated via H. gallinarum that occurs among UK lowland gamebirds, since they are unlikely to be 
either another source of deleterious infection to the gray partridge or adversely affected by the 
transmission of H. gallinarum from ring-pheasants. Ring-necked pheasants are thus implicated as being 
solely responsible for maintaining infections of H. gallinarum in other lowland gamebirds in the UK and 
any associated effects. 
 
 
Trautman, C. G. 1982. History, ecology and management of the ring-necked pheasant in South Dakota. 

South Dakota Department of Game, Fish and Parks Wildlife Research Bulletin 7. 
 
(No copy located) 
 
 
Trautman, C. G., L. F. Fredrickson, and A. V. Carter.  1974.  Relationship of red foxes and other 

predators to populations of ring-necked pheasants and other prey, South Dakota.  
Transactions of the North American Wildlife and Natural Resources Conference 39:241-252. 

 
Abstract:  Experimental results indicate that an intensive fox-only predator control program holds small 
promise as a means of increasing pheasant abundance.  Conversely, a multispecies (fox, raccoon, 
badger, and skunk) predator control program should substantially increase pheasant populations, and to 
a lesser extent, jackrabbit and cottontail numbers.  There was no real evidence, however, to indicate 
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that such a program would bring about an abnormal change in small rodent populations.  Limiting the 
size of small-carnivore populations by artificial control should not be considered as a substitute for 
increasing or improving habitat, but as a tool for enhancing the production and carrying capacity 
capabilities of existing habitat for pheasants and, very likely, for other upland game birds and waterfowl 
as well.  However, predator control should be objective, preferably to be achieved by the public utilizing 
the predator species for their traditional value as a fur resource.  If such control is ineffectual, then 
alternative methods that are economically feasible to implement on a large scale would be advisable. 
 
 
Trevor, J. T., R. W. Seabloom, and S. H. Allen.  1989.  Food habits in relation to sex and age of bobcats 

from southwestern North Dakota.  Prairie Naturalist 21:163-168. 
 
Abstract:  Food habits of bobcats (Felis rufus) were examined from southwestern North Dakota 
from 1979 to 1987. Stomach contents were compared to sex and age of bobcats. Cottontails (Sylvilagus 
spp.), small mammals (Microtus spp., Peromyscus maniculatus, and Sorex spp.), and deer (Odocoileus 
spp.) were the major prey items. There was no difference between male and female bobcats in the 
consumption of major prey items. Immature females consumed significantly more cottontails than 
immature males, adult males, and adult females. There was no difference in the frequency of 
consumption of deer or small mammals between immature and adult males and females. 
 
 
Uhlig, H. G.  1948.  Experimental feeding of ring-necked pheasants in the Willamette Valley, Oregon.  

Journal of Wildlife Management 12:272-279. 
 
Abstract:  1. Pheasants were able to survive on green herbage alone for a period of three months, 
providing it was of proper quality and quantity. Protein in the green foods was shown to be quite high, 
ranging in the experiment from 27.22 per cent to 20.11 per cent. 2. Pheasants were able to survive and 
increase appreciably on green herb age and weed seeds only. 3. Pheasants were able to survive on 
green herbage and wheat only. 4. Between three and six ounces of either weed seeds or wheat for five 
pheasants per day were essential when the amount of green herbage was limited. 5. Wheat seemed to 
be preferred over weed seeds and green herbage as a pheasant food. 6. The combination of weed seeds 
used in this experiment was appreciably of better quality for pheasant maintenance than was wheat. 7. 
As the amount of weed seeds or wheat became limited and green herb age was still abundant, the 
amount of total green food consumed by the pheasants increased three or four times, or even more, in 
weight. 
 
 
Vance, D. R.  1971.  Physical and chemical alterations of grit consumed by pheasants.  Journal of 

Wildlife Management 35:136-140. 
 
Abstract:  Grit from Wisconsinan drift (Sibley area) or from Illinoian drift (Neoga area) in Illinois was fed 
to seven juvenile hen pheasants (Phasianus colchicus) for a period of 12 weeks in fall and winter 1968-
69. Extensive erosion and fragmentation of grit particles occurred in the gizzards of the hens. 
Concentrations of elements in the grit samples demonstrated that the gizzard was more effective than 
the intestine-colon complex in the removal of ions from the grit and that the chemical composition of 
grit from gizzards and from feces was a poor indicator of the chemical composition of grit ingested. 
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Vance, D. R., and R. L. Westemeier.  1979.  Interactions of pheasants and prairie chickens in Illinois.  
Wildlife Society Bulletin 7:221-225. 

 
Abstract: A small population of pheasants (Phasianus colchicus) developed in the area of Jasper County 
prairie chicken (Tympanuchus cupido pinnatus) sanctuaries, although this area is outside the contiguous 
range of pheasants in Illinois. Interactions observed between these 2 species included aggressive 
harassment of prairie chickens by cock pheasants and parasitism of prairie chicken nests by hen 
pheasants. Both harassment and parasitism could adversely affect small remnant flocks of prairie 
chickens and preclude successful attempts to preserve or reintroduce prairie chickens in areas within 
pheasant range. 
 
 
Vandel III, G. M., and R. L. Linder.  1981.  Pheasants decline but cover-type acreages unchanged on 

South Dakota study area.  Wildlife Society Bulletin 9:299-302. 
 
Abstract:  The pheasant population decreased >90% on the study area between 1958-59 and 1978. 
Nesting density decreased in about the same proportion. Potential nesting cover on the study area was 
similar for all years. Acreage of oats, barley, and flax decreased, but acreage of wheat increased 
resulting in about the same percentage of small grain during both periods. Average field size on the 
study area was 7 ha in 1957, 7 ha in 1958, 10 ha in 1977, and 8 ha in 1978. The mean field size for 1977 
was the only significant difference (P < 0.01) among the 4 years.  Although acreage of potential nesting 
cover may not have changed, the quality of that cover for nesting pheasants may have decreased.  Al- 
though characteristics indicating cover quality could not be quantified, differences between the 2 
periods appeared obvious to the junior author who searched for pheasant nests during both decades. 
Perhaps game managers should emphasize quality of game cover in farmlands as well as quantity. 
 
 
Van Heijgen, E.  2025.  Becoming pheasant – the making, unmaking, and remaking of a hunted bird.  

Humanimalia 15:147-183. 
 
Abstract:  Pheasants have long been considered the most hunted bird species in the world. No other 
“hunting animal” has been bred, released, and shot for as long and as intensively as the pheasant. In the 
Netherlands, after centuries of actively shaping these birds and the landscapes in which they were 
hunted, the rearing and release of pheasants is now prohibited. Yet this hunting legacy still shapes how 
pheasants are regarded — or disregarded — in contemporary nature conservation and management. By 
analysing historical hunting documents, interviews, and current policies, I trace how the ecologies, 
relations, and biological selves that make up pheasants have been shaped by hunting practices. I argue 
that, because of their ambiguous status derived from this hunting past and the changing nature of 
contemporary landscapes, pheasants are “unmade” and rendered elusive to conservation efforts. At the 
same time, pheasants have found ways to re-make themselves and make a living in modern landscapes 
— paradoxically, still in dialogue with hunters — which might be understood as a form of multi-species 
stewardship. In this way, pheasants defy labels such as wild, domestic, feral, or native, and shed light on 
how historically formed interdependencies continue to shape contemporary efforts at biodiversity and 
nature conservation in Anthropocene landscapes. 
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Vazquez-Miranda, H., M. J. Olson, and R. M. Zink.  2020.  Evolutionary origin and genetic diversity of 
ring-necked pheasants in the Upper Midwest United States.  Wildlife Society Bulletin 44:246-
251. 

 
Abstract:  We compared mitochondrial cytochrome b sequences of ring-necked pheasants (Phasianus 
colchicus) from Midwestern United States (SD and NE, USA) to a molecular phylogeographic hypothesis 
of pheasants in the native Eurasian range to understand which subspecies are represented by wild and 
captive-released birds. We found that these birds represent 2 Eurasian lineages, which we refer to 
generally as northern Eurasian (Colchicus group) and eastern China (Torquatus group). These 
mitochondrial DNA lineages occur in different frequencies in the wild, with the latter being 3 times more 
common. This suggests that 1) the eastern China lineage is either better suited to surviving in natural 
environments of the Midwestern United States outside captivity; 2) this group was more highly 
represented in original or ongoing releases; or 3) this group is more easily harvested. Confirmation of 
these possibilities could affect the type of pheasants bred for release. We also detected a low level of 
genetic variability in Midwestern birds relative to those from the native range, suggestive of an 
inbreeding effect. 
 
 
VerCauteren, K., D. Hirchert, and S. Hygnstrom.  2018.  State management of human-wildlife conflicts.  

Pages 161-175 in T. J. Ryder (ed.), State wildlife management and conservation.  The Wildlife 
Society and Johns Hopkins University Press, Baltimore, Maryland, USA.  238pp. 

 
(No abstract available) 
 
 
Vohs, P. A., Jr.  1966.  Blood group factors for analyzing pheasant populations.  Journal of Wildlife 

Management 30:745-753. 
 
Abstract: Ring-necked pheasants (Phasianus colchicus) in Iowa exhibit differing antigenic properties of 
their red blood cells known as blood group factors. Three factors identified as A, B, and C were detected 
by agglutination reactions of red blood cells with typing fluids prepared by injecting red blood cells of 
ring-necked pheasants into other ringnecks or into domestic rabbits. Factors A, B, and C are apparently 
inherited according to the rules of Mendelian inheritance and appear to segregate independently. 
Frequencies of factors varied in limited samples of three widely spaced populations in Iowa. Differences 
in frequencies of the factors may be utilized to identify and characterize pheasant populations and to 
identify specific genetic material in "gene pools.” 
 
 
von Schantz, T., M. Grahn, and G. Goransson.  1994.  Intersexual selection and reproductive success in 

the pheasant Phasianus colchicus.  American Naturalist 144:510-527 
 
Abstract:  Some recent sexual selection models predict that female choice in species without paternal 
care may function to discriminate among males in order to pass "good genes" to offspring. Data 
quantifying the relationship between female mate choice and reproductive success are scarce. In a 
Swedish population of pheasants females prefer to mate with long-spurred males. Male viability also 
correlates with male spur length. We used DNA fingerprinting to measure individual pheasants' 
reproductive success in terms of both hatchlings and surviving offspring. The data show that long-
spurred males sired more hatchlings and surviving offspring and also that the females' production of 
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surviving offspring correlated with their mate's spur length. The analyses also indicate that offspring of 
females who mated with long-spurred males experienced an increased survival rate. 
 
 
von Schantz, T, G. Goransson, G. Andersson, I. Froberg, M. Grahn, A. Helgee, and H. Wittzell.  1989. 

Female choice selects for a viability-based male trait in pheasants. Nature 337: 166-169. 
 
Abstract:  Recent theory on sexual selection suggests that females in species without paternal care 
choose mates by their secondary sexual characters because these indicate genotypic quality which will 
be transmitted to the offspring. These ideas are not yet empirically supported as data quantifying the 
relationship between female mate choice and female reproductive success are lacking. Only in one case, 
in Colias butterflies, has it been demonstrated unequivocally that females choose 'good genotypes' as 
mates and there is only one study, on Drosophila, demonstrating that mate choice increases one 
component of offspring fitness. Spur length of male pheasants (Phasianus colchicus) correlates with 
various fitness-related properties. We here present the first experimental field data showing that female 
pheasants select mates on the basis of male spur length and that female mate choice correlates with 
female reproductive success. 
 
 
von Schantz, T., H. Wittzell, G. Goransson, M. Grahn, and K. Persson.  1996.  MHC genotype and male 

ornamentation: genetic evidence for the Hamilton-Zuk model.  Proceedings of the Royal 
Society of London B 263:265-271. 

 
Abstract:  The major histocompatibility complex (MHC) is an immunologically important cluster of highly 
variable genes that is known to affect fitness in domesticated mammals and birds. Spur length of male 
pheasants in southern Sweden correlates with male viability, female mate choice, and offspring survival 
rate. Here we show by genetic analyses that the MHC genotype is associated with variation in both male 
spur length and male viability. These are the first data that directly support a ‘good genes’ hypothesis by 
Hamilton and Zuk predicting that females discriminate among males on the basis of secondary sexual 
characters in order to pass on genes for disease resistance that improve fitness in their offspring. 
 
 
Volfova, M., R. Palme, Z. Machovcova, E. Voslarova, G. Lukesova, and V. Vecerek.  2022.  Translocation 

stress is reflected in corticosterone metabolites in pheasant (Phasianus colchicus) droppings.  
Acta Veterinaria Brno 91:51-58. 

 
Abstract:  Translocation (including transportation and experiencing a new environment) represents a 
significant stressor for animals. The aim of this study was to assess changes in corticosterone metabolite 
(CM) levels related to translocation in common pheasants (Phasianus colchicus). Sixteen birds (8 males 
and 8 females) aged 17 weeks were crated and transported for 3.5 h (distance travelled 140 km) to the 
target customer. Serial individual droppings were collected from 2 days prior until 3 days after transport. 
Concentrations of CMs in droppings were determined with a non-commercial cortisone enzyme 
immunoassay (EIA). Transport stress resulted in increased CM concentrations in the droppings in our 
study. The CM concentrations significantly increased within 2.5 h of transport (P < 0.01) compared to 
pre-transport levels (747 ng/g vs. 187 ng/g). After additional 3 h, the CM concentrations fell back to the 
baseline levels (207.7 ng/g). In the new environment, the second peak (median: 1383 ng/g) was 
determined with CM concentrations increasing (P < 0.01) compared to baseline levels. This increase was 
likely connected to the stress resulting from the new environment. The CM levels returned back to the 
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baseline level 26 h after the start of transportation. No differences in concentrations of CM between 
sexes were found in our study. The utilized cortisone EIA proved suited to detect biologically meaningful 
alterations in adrenocortical activity of pheasants exposed to procedures related to their transport. 
 
 
Voslarova, E., et al.  2022.  Effects of age and disturbance on fear in pheasants kept in a rearing 

facility.  Acta Veterinaria Brno 91:303-308. 
 
Abstract:  The survival of captive-reared pheasants in the wild depends primarily on their ability to avoid 
predators, therefore, pheasants need to maintain their innate anti-predatory behaviour. The aim of this 
study was to assess the effects of age and disturbance on tonic immobility (TI) in pheasants (Phasianus 
colchicus) kept in a commercial rearing facility. TI tests were performed in pheasants aged 8, 10, 12, 14 
and 16 weeks. Randomly selected pheasants of the same age were tested either immediately after 
capture (group C) or after exposure to various stimuli/disturbance (group D). No significant differences 
in the number of attempts to induce TI were found between the observed groups of pheasants (the vast 
majority of pheasants remained immobile on the first attempt). The effect of age was found only in 
group D, where birds aged 14 and 16 weeks showed a reduction in the duration of TI compared to 
younger birds. In group C, the duration of TI in pheasants of different ages did not differ. The results 
document a change in the duration of TI in response to an intense stimulus depending on the age of 
captive-reared pheasants. Knowledge of changes in anti-predatory behaviour depending on age and 
habituation to the environment and new stimuli is essential when determining the optimal age for 
pheasants to be released into the wild considering its impact on the subsequent survival of the released 
birds. Birds released at an older age and thus accustomed to repeated disturbances during captive 
rearing may have impaired defence behaviour. 
 
 
Wagner, F. H., C. D. Besadny, and C. Kabat.  1965.  Population ecology and management of Wisconsin 

pheasants.  Wisconsin Conservation Department Technical Bulletin 34, Madison.   
 
Abstract (abbreviated):  Extensive pheasant (Phasianus colchicus) population surveys were begun by the 
Wisconsin Conservation Department in the years following World War II. Among their objectives were 
the provision of information on: (1) the regional pattern of population distribution and productivity in 
the state and the relations of these to habitat characteristics; (2) short-term fluctuations and the 
mechanisms and factors involved; and (3) the extent of hunting take and its effect on the populations.  
Pheasant densities decline progressively where more or less than 55-70 percent of the land is cultivated; 
where within the 55-70 percent cultivation range progressively fewer wetland acreages occur; where 
progressively more of the landscape is wooded; where the topography becomes progressively less 
gentle, the soils are progressively less fertile and the growing season shorter. This distribution pattern 
appears to have held as long as pheasants have been established in Wisconsin. A significant negative 
correlation exists between annual young-per-hen ratios derived from hunting season data and average 
hatching dates in Wisconsin.  Reproductive success is significantly correlated with yearly percentage 
change in Wisconsin kill. Fall populations increase when success is above average, decrease when below, 
and remain constant when success is average.  Spring densities are closely correlated with levels of 
previous autumns suggesting that no material winter threshold effect exists. Fall densities are closely 
correlated with levels of previous springs suggesting that no well-defined summer or fall carrying-
capacity effect exists.  Frequency of pheasants in the predator diet tends to be roughly correlated with 
pheasant densities, but is not indicative of the severity of effect on pheasant populations. This effect is 
determined by the percentage of the pheasant population removed and probably varies with changes in 
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buffer numbers and changes in predator numbers all independent of pheasant density; it may vary 
negatively with changes in pheasant density.  Approximately 16 percent of the hens were shot illegally 
and accidentally in Wisconsin during the 1953-59 seasons as determined by body-shot incidence studies 
in postseason highway kills.  An annual pheasant harvest goal of 500,000 cocks has been established and 
management efforts are being aimed in this direction. The future of pheasant hunting in Wisconsin will 
depend upon recognition that this species is an integral part of a total land-use program. 
 
 
Wagner, F. H., and A. W. Stokes.  1968.  Indices to overwinter survival and productivity with 

implications for population regulation in pheasants.  Journal of Wildlife Management 32:32-
36. 

 
Abstract: Two indirect indices for measuring relative overwinter survival and annual productivity 
(reproduction plus spring-fall survival) are described for Wisconsin pheasants (Phasianus colchicus). 
These are applicable to any species in which indices of both spring and fall density are available. 
Overwinter survival is indicated by the ratio of spring population index to the density index of the 
previous fall. Productivity is measured by the ratio of fall density measurement to that of the spring 
population in the same year. These ratios, when correlated with fall and spring densities, indicate the 
degree to which overwinter survival and productivity are related to population density. Applied to 
statewide Wisconsin pheasant data (with spring hen indices based on crowing-cock counts X winter sex 
ratios, and cock-kill estimates serving as fall density indices), this approach suggests that overwinter 
mortality is not appreciably density dependent and spring densities are a function of the preceding fall 
levels. Productivity is inversely correlated with breeding density, but the variations occur within limits 
and fall density is a function of the spring breeding population. 
 
 
Waller, D. W., and P. L. Errington.  1961.  The bounty system in Iowa.  Proceedings of the Iowa 

Academy of Sciences 68:301-313. 
 
Abstract:  A study of the history and functioning of the bounty system in Iowa demonstrates the legal 
weaknesses, costliness, and general ineffectiveness of this method of controlling undesired wildlife. The 
bounty laws have developed by trial and error. Early laws were simplified and primarily intended for the 
protection of livestock from the larger predators, notably wolves. After 1900, the program was 
expanded to include nuisance species and, more recently, in intended behalf of game protection. 
Bounty rates were changed many times in response to changes in attitudes toward troublesome wildlife 
and the cost of maintaining the program. Because of bounty frauds, wastefulness, and the technical 
ineffectiveness of this type of program in wildlife management, it is advocated that more modern 
methods be used, such as extension teaching programs in localities where troubles with wildlife are 
serious. 
 
 
Wandell, W. N.  1943.  A multi-marking system for ring-necked pheasants.  Journal of Wildlife 

Management 7:378-382. 
 
Abstract:  1. A marking system was developed for application to artificially propagated pheasants prior 
to liberation to assist in the identification of kills in the field, and was used with decided success in 1940, 
1941 and 1942. 2. In developing various techniques the points of primary importance were: (a) 
Completeness, the more parts of each bird marked the greater possibility of identification from remains; 
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(b) permanency, each marking, to be satisfactory, must be identifiable for at least several months; (c) 
simplicity and ease of application, each technic must be capable of easy and rapid application with 
untrained assistance; and (d) harmless after effects, markings must not affect the vitality of the bird or 
make it more attractive to predators. 3. The techniques developed included: notching bills, notching toe 
claws, marking leg scales, tattooing wing webs, and lacquering feathers. 4. Following the 1941 spring 
release 39 casualties of "wild" and liberated birds were reclaimed in two months, indicating a total 
effectiveness of 87 per cent for this system. 
 
 
Wang, W., et al.  2025.  Distinguishing between wild-caught and captive-bred Common Pheasant using 

methylation rate of skeletal muscle DNA.  Avian Research 16:100234. 
 
Abstract:  Illegal hunting and trafficking of wildlife and their derivatives extort unprecedented 
population decline of relatively many species pushing them towards extinction. Notwithstanding 
contemporary counteracting interventions at international, regional, national and local levels, wildlife 
farming is advocated as an alternative approach to minimize pressure on wild populations. For wildlife 
farming to be an effective conservation tool, the integration of wildlife forensics is inevitable to allow 
distinction between captive-bred and wild-caught species. To this end, we analyzed methylation rates of 
skeletal muscle samples (pectoralis major, triceps brachii, gastrocnemius, biceps femoris, and neck 
muscles) from 60 captive-bred and 30 wild-caught Common Pheasant. A total of 13,507 differentially 
methylated regions were identified between five wild-caught and five captive-bred individuals through 
whole-genome methylation sequencing (WGBS). Based on the selected five methylation sites, 
LOC116231076, LOC116242223, ATAD2B, EGFL6, and HS2ST, quantitative detection technique was 
developed using methylation-sensitive high-resolution melting curve (MS-HRM) to measure methylation 
rates. The results showed significant differences in methylation rates at all differential sites between 
wild-caught and captive-bred individuals (|t| = 0.67–33.10, P = 0.000–0.042). The discrimination 
accuracy rate of each locus was highest in the gastrocnemius muscle and lowest in the neck muscle. The 
discrimination accuracy rate on LOC116231076, LOC116242223, ATAD2B, EGFL6, and HS2ST methylation 
sites for gastrocnemius muscle was 64.98%, 100.00%, 68.54%, 63.79%, and 63.70%, respectively; and for 
neck muscle it was 67.42%, 68.06%, 83.61%, 65.04%, and 68.85%, respectively. The united 
discrimination accuracy rate of the five loci were 100.00% for gastrocnemius muscle, 99.78% for biceps 
femoris muscle, 97.52% for pectoralis major muscle, 93.96% for triceps brachii muscle, and 91.63% for 
neck muscle, respectively. The panel also revealed excellent repeatability, reproducibility, sensitivity and 
universality to mammals and avian species. This study establishes an effective, accurate and low-cost 
identification technology for the identification of wild and farmed Common Pheasant, and also provides 
a reference for the development of identification methods for other species. 
 
 
Warner, R. E.  1979.  Use of cover by pheasant broods in east-central Illinois.  Journal of Wildlife 

Management 43:334-346. 
 
Abstract: During summers 1972 and 1973, 8 pheasant (Phasianus colchicus) hens with broods from 1 to 
12 weeks of age were monitored by radiotelemetry for movements and use of cover Illinois, in an area 
intensively farmed for production of corn and soybeans. Activity of all broods primarily in oats during 
day and night. Most young pheasants roosted in oats and hay, and did active until after sunrise. The 
daytime activity in oats and hay suggested that areas of suitable cover also served as primary feeding 
areas. Use of cover did not appear to change in response changes in wind and temperature. However, 
broods tended to use corn and soybeans to a greater during precipitation. Changes in use of cover by 
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broods over the summer appeared to be more of brood age than of crop phenology or harvest. There 
was an apparent exponential increase of broods during the 1st 9 weeks of age. Brood counts for the 
Sibley area suggested that rates of pheasant chicks during the 1st 12 weeks of life have increased 
significantly in recent postulated that because of the virtual elimination of small grains, forage grasses, 
and legumes, of insects and weedy forbs as food for pheasant chicks may be approaching 
 
 
Warner, R. E.  1981.  Illinois pheasants: population, ecology, distribution, and abundance, 1900-1978.  

Illinois Natural History Survey Biological Notes 115, Champaign.  22 pp. 
 
Abstract:  With the exception of counties in the peripheral pheasant range, recent declines in 
populations have been range wide.  Norther and west/southwest counties showed smaller declines from 
1973 to 1978 than the east-central counties, the former prime range.  Greater population densities in 
northern and west/southwest counties (compared with that of the east-central area) were attributed to: 
1) relatively more protective (primarily herbaceous) overwintering cover, and 2) more hay and small 
grain fields.  Most of these counties had exhibited moderate gains in numbers of pheasants in 1968 and 
1973.  Winter storm-related mortality masked any further relative increases in pheasant densities in 
these areas.  There is also evidence that pheasants in western counties peripheral to the main pheasant 
range may be gradually increasing in numbers and area of range occupation.  The annual harvest of 
pheasants by hunters in the next several years will probably not exceed 400,000 to 500,000 cocks – 
similar to the average kill noted for 1975-1978.  Sport hunting of pheasants can be enjoyed in the future 
without reductions in bag limit or season length; pheasant hunting in the Prairie State has not impinged 
on the reproductive capabilities of the ring-neck.  Future management of pheasant populations in Illinois 
should be directed toward establishment of habitat for nesting and brood foraging.  Winter roost cover 
is generally of secondary importance.  To substantially increase numbers of pheasants, habitat on 
agricultural lands would have to be improved. 
 
 
Warner, R. E.  1984.  Effects of changing agriculture on ring-necked pheasant brood movements in 

Illinois.  Journal of Wildlife Management 48:1014-1018. 
 
Abstract:  Because of the uniform attraction of hens with young chicks to oats and hay, I initiated a 
radiotelemetry study near Sibley in 1975 to investigate patterns of movements and use of cover by 
pheasant broods where hay and oats did not exist near nest sites. My objectives were to: (1) compare 
the movements and use of cover by broods associated with relatively diverse farming systems (1972-73, 
Warner 1979) with that of broods existing in row crop monocultures, and (2) acquire information that 
might, in part, explain the gradual decline in the survival of pheasant chicks in Illinois.  Compared with 
monoculture broods, hens hatching chicks in diverse cropping systems ranged over smaller areas and 
moved shorter distances, particularly during 1-4 weeks of age. Hens with broods in proximity to only 
corn and soybeans may have been seeking more favorable cover types; within a few days after hatching 
several broods moved as far as 1.6 km from the nest site, only to travel a similar route back to the 
general vicinity of the nest. Such movements were not detected for broods hatching in diverse cropping 
systems. The extensive movements by hens with broods in corn and soybean environments may be a 
response to the hens' nutritional needs as well as the foraging requirements of chicks. 
 
 
Warner, R. E.  1988.  Habitat management: how well do we recognize the pheasant facts of life?  

Pages 129-146 in D. L. Hallett, W. R. Edwards, and G. V. Burger (eds.), Pheasants: symptoms of 
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wildlife problems on agricultural lands.  North Central Section of the Wildlife Society, 
Bloomington, IN, 345 pp. 

 
Abstract:  Research on wild ring-necked pheasants (Phasianus colchicus) in North America has lagged in 
recent decades, thus hampering development of effective management strategies for pheasants on 
contemporary agricultural landscapes. This paper explores demographics that appear to be common for 
pheasants in the Midwest and describes general guidelines for management interventions and their 
evaluation. Future efforts in pheasant research and management should be directed to (1) potentials 
and constraints posed by rapidly changing, and thus unstable, agricultural environments; (2) limitations 
of small-scale habitat initiatives; (3) innate dispersal; and (4) survival as the primary mechanism limiting 
pheasant abundance. 
 
 
Warner, R. E., and L. M. David.  1982.  Woody habitat and severe winter mortality of ring-necked 

pheasants in central Illinois.  Journal of Wildlife Management 46:923-932. 
 
Abstract:  Ring-necked pheasant (Phasianus colchicus) populations declined 44-82%, primarily from 
exposure to precipitation and severe wind chill, in the severe winters of 1976-77 and 1977-78 on 5 study 
areas in east central Illinois. Pheasant abundance, estimated by cock-call counts, and woody vegetation 
were measured on 45 1,036-ha subunits during 1976-78. Multiple regression analyses indicated no 
relationship between pheasant abundance on the 45 subunits before or after severe winter weather, 
and the abundance, growth forms, or arrangement on the landscape of woody vegetation. Declines in 
cock calls, 1976-78, were a mathematical function of pheasant densities prior to severe winter weather 
(r = 0.94, P < 0.001). 
 
 
Warner, R. E., and S. L. Etter.  1983.  Reproduction and survival of radio-marked hen ring-necked 

pheasants in Illinois.  Journal of Wildlife Management 47:369-375. 
 
Abstract:  Reproductive success and survival rates were determined for 26 radio-marked hen pheasants 
(Phasianus colchicus) in east central Illinois during breeding seasons spanning 1972-80. Reproductive 
success (during either incubation or brood-rearing) or survival beyond 3 months was unlikely for hens 
equipped with radio packages weighing >27 g. Longevity declined exponentially as the ratio of package 
weight:body weight increased over a range of 2.3-3.3% for 15 hens radio-marked either prior to 
incubation or during brood-rearing. We concluded that (1) the radio-marked cohort experienced lower 
survival rates than normal hen pheasant populations, (2) longevity decreased with increased radio-
package weight, and (3) package weight should not exceed a minimum necessary to ensure battery life 
over the course of the intended study. 
 
 
Warner, R. E., and S. L. Etter.  1989.  Hay cutting and the survival of pheasants: a long-term 

perspective.  Journal of Wildlife Management 53:455-461. 
 
Abstract: We documented the fates of 1,104 ring-necked pheasant (Phasianus colchicus) nests in 
harvested and unharvested hayfields near Sibley, Illinois, from 1962 to 1972. A mean of 13 and 35% of 
nests in harvested and unharvested hay, respectively, hatched. Mortality rates of females and embryos 
were high when hay cutting coincided with the late stages of incubation. Dates when forage crops in the 
Midwest are harvested have gradually advanced since World War II, especially in the northern portions 
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of the pheasant range where dairy and livestock production are prevalent. Over the past decade, the 
mean day of first cutting for alfalfa, the most widely planted hay cultivar in the Midwest, has been 3 
June, about 10 days earlier than it was during the 1950's. Mortality rates for pheasant nests found after 
the first cutting of hay near Sibley, Illinois, were used with mean dates of the first hay cutting for Illinois 
to compute indices of female and nest destruction for 1951-58 and 1977-87. Indices of pheasant 
destruction were lower (P < 0.01) for 1977-87, which suggests that mortality of embryos and females 
during haying operations is, on average, easing in the Midwest due to earlier cutting. The presence of 
small tracts of nest cover near hayfields, if carefully managed, could enhance pheasant reproduction. 
 
 
Warner, R. E., and G. B. Joselyn.  1986.  Responses of Illinois ring-necked pheasant populations to 

block roadside management.  Journal of Wildlife Management 50:525-532. 
 
Abstract: Ring-necked pheasant (Phasianus colchicus) nesting and population trends were studied 1967 
through 1984 on a block roadside management area in Illinois, the 5,182-ha Ford County Management 
Unit (FCMU). Vegetation was developed as breeding habitat on roadsides, and mowing voluntarily 
delayed by farmers to minimize nest destruction. Compared with a nearby reference area, pheasant 
abundance on the FCMU was numerically low prior to management (1967-69) and was 2-3 x greater 
beginning in 1970. The juxtaposition of other key habitats in the land mosaic influenced the use of 
roadsides by hens. Under a diverse farming situation, undisturbed roadside cover and other landscape 
features had a synergistic effect on local pheasant abundance. The effects of roadside management 
were such that the phase in regional pheasant trends were amplified, and subsequent declines related 
to land use and winters were moderated. 
 
 
Warner, R. E., G. B. Joselyn, and S. L. Etter.  1987.  Factors affecting roadside nesting by pheasants in 

Illinois.  Wildlife Society Bulletin 15:221-228. 
 
Abstract:  Trends in pheasant nesting were considered for managed roadsides and other cover types 
from 1963 to 1972 on the 9,393-ha Sibley Study Area – a period of transition to intensive row crop 
farming. Nest densities on seeded roadsides exceeded all other cover types, averaging 6.7/ha for plots 
seeded to cool-season grasses and legumes, 4.5/ha for managed control plots, and 2.7/ha for 
unmanaged control roadsides. About 29% of the nests on seeded roadsides hatched, similar to rates of 
nest success in hayfields. Although 77% (P < 0.05) of the annual variation in hatch success on seeded 
roadsides was associated with nest destruction by mammals, these linear tracts did not appear subject 
to the gradual convergence of predators – and increased destruction of nests – found to occur over a 
period of a few years for some managed field configurations. The most attractive seeded roadside plots 
were typically well-established stands of brome with alfalfa and/or red clover; plots with high nest 
densities were in proximity to other prime nest habitats such as hay. Nest densities on seeded plots 
were correlated (r = -0.846, P < 0.05) with the amount of potential nest cover/hen in the spring; 
pheasants were particularly prone to nest on managed roadsides in years when key farmland habitats 
were at a premium (relatively sparse amounts of prime nest cover/hen). Thus, in addition to offering an 
environment free of agricultural disturbances, managed roadsides to some extent served as a buffer for 
year-to-year variations in the relative availability of nest habitats. 
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Warner, R. E., J. B. Koppelman, and D. P. Philipp.  1988.  A biochemical genetic evaluation of ring-
necked pheasants.  Journal of Wildlife Management 52:108-112. 

 
Abstract: Phenotypes of 41 enzyme loci were revealed by vertical starch gel electrophoresis for of 
pheasants (Phasianus colchicus): 8 groups from the established range in Illinois, 1 from traditional game 
farm stock, I from a first filial (F1) cross of game farm x wild pheasants, and 1 from wild pheasants from 
southern Iowa (n = 9-20 birds/group). Allele frequencies at each locus, the mean number of alleles at 
each locus, the mean number of polymorphic loci, and indices of heterozygosity were calculated for 
each group. Genetic differences along a north-south cline for wild pheasants in Illinois were detected 
from principle coordinates analysis. Genetic analysis of North American pheasants is important for 
developing guidelines for preventing the loss of genetic variability in confined stocks, identifying 
characteristics that relate to fitness in the wild, and identifying where genetic mixing of stocks is 
appropriate. 
 
 
Warner, R. E., P. C. Mankin, L. M. David and S. L. Etter. 1999. Declining survival of ring-necked 

pheasant chicks in Illinois during the late 1900s.  Journal of Wildlife Management 63:705-710. 
 
Abstract:  Previous studies indicated that survival of ring-necked pheasant (Phasianus colchicus) chicks 
during the first 6 weeks of life declined from the early 1950s through early 1980s in Illinois with the 
expansion of corn and soybean production and associated clean farming practices. From the early 1980s 
through mid-1990s, intensive row-crop production was moderated by farm programs such as the 
Conservation Reserve Program (CRP) and annual set-aside, which diverted millions of hectares of 
cropland from production. We evaluated the survival of pheasant chicks in Illinois in relation to these 
recent land-use practices. Specifically, our objectives were to determine if there were changes in chick 
survival during the 1980s and 1990s, and if there were regional differences in chick survival related to 
land-use practices. We observed 574 broods along transect road routes on the Sibley Study Area (SSA) in 
eastcentral Illinois, and 964 broods on routes throughout the pheasant range in Illinois. In spite of the 
increase in potential brood habitat on set-aside farmland, chick survival remained low from 1982 to 
1996. For example, there was a 5-fold increase in the amount of forage legumes and small grains on the 
SSA from 1987-91 compared to 1975-81, with the average number of chicks per brood at 4.3 (1987-91) 
and 4.2 (1975-81). For survey routes throughout the Illinois pheasant range, the number of grassy fields 
(primarily narrow, linear tracts) in 1990 was positively correlated (r2 = 0.15, P < 0.02, n = 37) with chicks 
per brood, but this relation explained only 15% of the variation. The lack of improvement in chick 
survival in recent decades relates to the pervasive clean farming practices in the Illinois pheasant range. 
Moreover, most of the set-aside land in the Illinois pheasant range was under annual contract and 
seeded late to monotypic oats, which is cover of marginal value to foraging pheasant chicks. 
 
 
Warner, R. E., and D. P. Philipp.  1988.  Genetic management of North American pheasants.  Pages 

199-212 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 Wildlife Society, 
Bloomington, IN, 345 pp. 

 
Abstract:  Hypothetical scenarios are presented to illustrate possibilities for using genetic information to 
develop management strategies for wild and captive pheasants (Phasianus colchicus). Scenarios of 
genetic change consider natural and man-induced phenomena as they relate to abundance, dispersal, 
hunting, sex ratios, abundance and possible inbreeding depression in captive, founding, and wild 
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populations. Objectives are outlined for a cooperative range-wide pheasant genetics investigation. 
Interim suggestions are offered for sustaining genetically adequate numbers of breeding pheasants on 
game farms and, also, for wild pheasants during periods of low abundance and in areas of limited local 
distribution. 
 
 
Warnock, J. E., and G. B. Joselyn.  1964.  Nesting of pheasants in soybean fields.  Journal of Wildlife 

Management 28:589-592. 
 
Abstract:  A search of 50 acres of soybeans, comprising portions of 11 fields on a 23,200-acre study area 
in east-central Illinois, indicated a density of 10 pheasant (Phasianus colchicus) nests per 100 acres of 
soybeans. Eggs hatched in three of the five nests (60 percent) located in soybean fields. In 1963, as 
much as 13 percent of all successful pheasant nests on the study area may have been established in 
soybean acreage. 
 
 
Weigand, J. P., and R. G. Janson.  1976.  Montana’s ring-necked pheasant – history, ecology, and 

management.  Montana Department of Fish and Game.  178 pp. 
 
(No copy located) 
 
 
Wentworth, B. C., E. M. Pollack, and J. R. Smyth, Jr.  1967.  Sexing day-old pheasants by sex-linked 

down color.  Journal of Wildlife Management 31:741-745. 
 
Abstract:  Pheasant propagation and management programs in different areas may emphasize one sex 
more than the other, so that to distinguish sex at an early age is advantageous.  A method of 
determining the sex of day-old pheasant (Phasianus colchicus) chicks by utilizing the sex-linked mutation 
di and its wild-type allele, Di+, is described.  The cross of dilute cocks with wild-type hens produced 
blonde female and wild-type male chicks.  All wild-type male chicks developed a normal wild-type 
juvenile and adult plumage.  The blonde female chicks developed straw-colored juvenile and adult 
plumage.  Progeny of pure dilute x dilute matings can also be sexed by differences in back down 
coloration, the males having a definite faint stripe in contrast to the even coloration of the female back 
down. 
 
 
West, R. R., R. B. Brunton, and D. J. Cunningham.  1969.  Repelling pheasants from sprouting corn with 

a carbamate insecticide. 
 
Abstract: The protection of sprouting corn from pheasants (Phasianus colchicus) by treating the seed 
with a new repellent, DRC-736 [4-(methylthio)-3,5-xylyl N-methylcarbamate], was evaluated in May and 
June, 1967 on the Sand Lake National Wildlife Refuge, South Dakota. The three treatments (0.5 and 3.0 
percent DRC-736 and the control) were each evaluated 100 times on 0.016-acre plots in each of four 
fields. The number of corn seedlings pheasants destroyed in the 400 plots of each treatment was 2,192 
for the control but only 99 in the 0.5-percent plots and 59 in the 3.0-percent plots. This effective 
repellency did not occur until entire fields were treated instead of small plots within fields. The 0.5-
percent DRC-736 treatment saved $10 worth of corn for every dollar spent for chemical. 
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Westemeier, R. L.  1988.  An evaluation of methods for controlling pheasants on Illinois prairie-chicken 

sanctuaries.  Pages 267-288 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 Wildlife 
Society, Bloomington, IN, 345 pp. 

 
Abstract:  Pheasants (Phasianus colchicus) pose a serious threat to the preservation of the last 2 
populations of prairie-chickens (Tympanuchus cupido pinnatus) on their native range east of the 
Mississippi River. Methods of pheasant control evaluated included opportunistic shooting of both sexes; 
shooting of cocks from blinds on leks and on crowing territories; use of funnel traps baited with game-
farm pheasants; use of artificial nests, plus intensive nest searching to collect pheasant eggs and hens, 
and cover manipulations to concentrate pheasants, primarily during fall and winter. Of these, cover 
manipulation in conjunction with opportunistic shooting was most efficient. By spring 1987, crowing 
cock pheasants on the overall study area and density of pheasant nests on sanctuaries had been 
reduced by 62 and 58%, respectively. However, parasitism of prairie-chicken nests continued high at 
38% in 1987, presumably owing in part to private releases of hen pheasants in the vicinity of the 
sanctuaries. 
 
 
Westemeier, R. L., J. E. Buhnerkempe, W. R. Edwards, J. D. Brawn, and S. A. Simpson.  1998.  

Parasitism of greater prairie-chicken nests by ring-necked pheasants.  Journal of Wildlife 
Management 62:854-863. 

 
Abstract: We studied nest parasitism of greater prairie-chickens (Tympanuchus cupido pinnatus) by ring-
necked pheasants (Phasianus colchicus) as a possible contributing factor in the decline of an isolated 
population of prairie-chickens in Jasper County, Illinois. Both species nested in small, scattered 
grasslands maintained on prairie-chicken sanctuaries. Incidence of parasitic laying by pheasant hens in 
prairie-chicken nests increased from 2 to 43% between 1970 and 1983 and remained high through 1987. 
Nest success (>1 host-egg hatching) did not differ (P = 0.33) between 60 unmanaged parasitized nests 
(43%) and 602 unparasitized nests (51%). However, success of 14 parasitized prairie-chicken nests 
managed by removal of pheasant eggs (86%) was greater (P = 0.02) than for 24 unmanaged parasitized 
nests (46%) during 1983 and 1985-87. Hatchability of fertile prairie-chicken eggs was less (P < 0.01) in 
parasitized nests (77%, conservatively) than in unparasitized nests (94%), because of earlier hatching of 
pheasant eggs, increased embryo mortality of prairie-chickens, or increased nest abandonment. Large 
clutches of prairie-chicken eggs typical of early nests were more likely (P < 0.001) parasitized than small 
clutches laid later. Factors correlated with rate of nest parasitism included numbers of pheasant cocks (P 
= 0.01) and numbers of pheasant nests (P < 0.001) found each year. Although pheasant control 
apparently eliminated nest parasitism during 1988-94, prairie-chicken numbers continued to decline. 
Without management intervention to control pheasants on sanctuaries, the survival of this isolated, 
remnant flock of prairie-chickens may be in greater jeopardy. 
 
 
Westerskov, K.  1950.  Methods for determining the age of game bird eggs.  Journal of Wildlife 

Management 14:56-67. 
 
Abstract:  Experiments were carried out with eggs of the pheasant and European partridge in order to 
devise a method for determining the number of days incubated. The methods proposed here in are 
based largely on observations of pheasant eggs. Nests where incubation has not begun yet can often be 
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recognized by an incomplete clutch; the eggs are cold; the eggs are often stained and are piled up in the 
nest; and in some species, e.g. the European partridge, by covering of the eggs. The factors in the 
development of an egg making age determinations possible are the weight loss due to evaporation and 
the accompanying growth of the air cell. The several methods of determining stage of incubation are 
described in detail, together with their limitations and uses: testing the egg in water; measure of weight 
loss; candling; and use of specific gravity. 
 
 
Whiteside, M. A., J. O. Van Horik, E. J. G. Langley, C. E. Beardsworth, L. A. Capstick, and J. R. Madden.  

2018.  Patterns of association at feeder stations for common pheasants released into the wild: 
sexual segregation by space and time.  Ibis 161:325-336. 

 
Abstract: Sexual segregation is common and can occur when sexes occupy different habitats, and/or 
when sexes aggregate assortatively within the same habitats. However, it is rarely studied in birds, with 
most previous work concentrating on differential settlement by the sexes in discrete habitats, often 
separated by large distances. Little attention has been paid to patterns of segregation within the same 
site. We reared 200 Common Pheasants Phasianus colchicus and released them onto a relatively small 
site of 250 ha and recorded their patterns of association and differential use of artificial feeders in space 
and time. Particular feeders were preferred by one sex, although we found no features of the local 
habitat which explained such preferences. Furthermore, we found sex differences in the use of feeders 
throughout the day, with females preferentially visiting them in the morning and the proportion of 
females visiting feeders increasing as the year progressed. Social network analyses found that in the first 
month after release into the wild, females did not associate strongly with other females, which was 
surprising as, prior to release, females have been shown to associate with other females in both semi‐
natural conditions and when tested in isolation. However, sexual segregation was clearly seen after 1 
month of being released and became more pronounced as the year progressed. Females associated with 
other females from November to February, whereas males avoided other males over this same period. 
Sexes became less likely to associate with one another in 5 of the 6 months monitored. Such avoidance 
observed in males suggests that they start to form territories much sooner than previously thought. 
Pheasants exhibit clear patterns of fine‐scale sexual segregation based on space and time, which was 
observed in their social preferences at feeding sites. Such detailed fine‐scale segregation is rarely 
observed in birds. 
 
 
Whiteside, R. W., and F. S. Guthery.  1983a.  Effects of hunting on ring-necked pheasants in northwest 

Texas.  Wildlife Society Bulletin 11:250-252. 
 
Abstract:  Increasing the length of the hunting season beyond 1-2 weeks has had little effect on the 
survival of ring-necked pheasant (Phasianus colchicus) cocks in most portions of their range.  The 
purpose of this research was to determine if these principles are applicable to pheasants in northwest 
Texas.  Pheasants were censused on playa basins (9.6-28.5 ha) during pre- (November) and post-hunt 
(February- March) periods of 1979-1980 (n = 25 playas), 1980- 1981 (n = 31 playas), and 1981-1982 (n = 
29 playas).  The December hunting seasons were 16 days during 1978 (the year preceding the study), 
1980, and 1981, and 30 days in 1979.  Survival rates of both cocks and hens and post-hunt populations 
of cocks were lower (P < 0.05) during the longer than during the shorter season.  Habitat deficiencies 
and hunting tactics, exclusive of hunting pressure, may explain the negative relationship between 
season length and cock survival.  Our data indicate fall populations after the 30-day season were similar 
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to those after 16-day seasons in 1978 and 1981.  Thus, the 30-day season seems acceptable in 
northwest Texas, but longer seasons could result in excessively distorted sex ratios and low productivity. 
 
 
Whiteside, R. W., and F. S. Guthery.  1983b.  Ring-necked pheasant movements, home ranges, and 

habitat use in west Texas.  Journal of Wildlife Management 1097-1104. 
 
Abstract:  Ring-necked pheasant (Phasianus colchicus) movements, home ranges, and habitat use were 
studied in the High Plains of Texas. Day-to-day movements were highest in fall and winter, intermediate 
in spring, and lowest in summer. Monthly home ranges were largest in summer and fall and smallest in 
spring and winter. Pheasants were restricted to playas in winter, moved into cool-season crops during 
spring, and preferred row crops, small grains, and playas during summer and fall. Habitat management 
for pheasants in west Texas, given prevailing land-use practices and economic constraints, should 
include (1) the planting of a summer crop (corn or sorghum) and a spring crop (wheat) adjacent to an 
ungrazed playa or (2) the planting of corn, wheat, sorghum, and any other crop, adjacent to an ungrazed 
playa. A management unit for pheasants in west Texas should include all land (400 ha) within a 1.13-km 
radius of a playa lake where the birds overwinter. 
 
 
Whitmore, R. W., K. P. Pruess, and R. E. Gold.  1986.  Insect food selection by 2-week-old ring-necked 

pheasant chicks.  Journal of Wildlife Management 50:223-228. 
 
Abstract: Live insects collected from Kentucky bluegrass (Poa pratensis), common oats-yellow 
sweetclover (Melilotus officinalis), and yellow sweetclover were offered to ring-necked pheasant chicks 
(Phasianus colchicus) confined individually in small cages. Chicks selected the largest insects that could 
be engulfed; insects <3 mm in length rarely were ingested even when larger insects were scarce. 
Selection for specific insect taxa within a size range was not absolute but varied relative to availability of 
acceptable insects. Chicks consumed 134-432 mg dry weight of insects/45-minute feeding period and 
967-2,676 mg/day. Oats-sweetclover, which yielded 500 mg of acceptable insects/m2, should provide an 
excellent food resource for pheasant chicks. 
 
 
Wilcoxen, C. A., J. W. Walk, M. P. Ward.  2018.  Use of cover crop fields by migratory and resident 

birds.  Agriculture, Ecosystems and Environment 252:42–50. 
 
Abstract:  Cover crops, established between the growing seasons of primary crops to improve soil and 
water quality, have become increasingly popular in the Midwest region of the United States; however, 
the impact on migratory and resident birds is largely unknown. We conducted avian surveys on four 
field types in east central Illinois in the spring of 2015 and 2016: maize (Zea mays L.) stubble with cover 
crop, maize stubble only, soybean [Glycine max (L.) Merr.] stubble with cover crop, and soybean stubble 
only. For each field type, we calculated relative bird abundance and the Avian Conservation Significance 
value (ACS). Relative bird abundance was greater in cover crop fields than non-cover crop fields, with 
the maize fields planted with cover crops providing the greatest value (nearly twice the number of 
individuals and twice the species compared with non-cover crop soybean fields). The most common 
species were Red-winged Blackbird (Agelaius phoeniceus), Common Grackle (Quiscalus quiscula), and 
American Robin (Turdus migratorius). ACS values were most influenced by the Eastern Meadowlark 
(Sturnella magna), a species of high conservation concern. Many agricultural landscapes lack habitat in 
the spring and cover crop fields may be important areas to provide shelter and forage for birds. While 
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we documented greater use of these fields more research is needed to understand why birds use these 
fields; more explicitly are birds finding cover, foraging, or attempting to breed in cover crop fields? As 
the amount of cover crop area increases, the value of these fields for migratory and resident bird use 
may increase. While habitat for wildlife is a secondary consideration when planting cover crops, my 
research suggests the use of cereal rye and later termination of cover crops benefits birds. Cover crops 
will not replace natural habitats for birds, but the widespread use of cover crops may benefit some bird 
populations. 
 
 
Williams, C. K., A. R. Ives, and R. D. Applegate.  2003.  Population dynamics across geographical 

ranges: time-series analyses of three small game species.  Ecology 84:2654-2667. 
 
Abstract:  Little is known about how density‐independent and density‐dependent processes affecting 
population dynamics vary geographically across species' ranges. To address this problem for three 
vertebrate species (Northern Bobwhite [Colinus virginianus], Ring‐necked Pheasants [Phasianus 
colchicus], and eastern cottontails [Sylvilagus floridanus]), we examined spatially subdivided, long‐term 
(1966–2001), seasonal (January, April, July, and October), time‐series data from the Kansas Rural Mail 
Carrier Survey, USA. All three species have range boundaries in Kansas, with population abundances 
declining toward the periphery of their ranges. We quantified the strengths of density‐dependent and 
density‐independent processes affecting the dynamics of 10 populations of each species ranging from 
low (peripheral) to high (central) mean abundance using first‐order autoregressive models that 
incorporate measurement error. For all three species, peripheral populations with lower mean 
abundance tended to have greater population variability. This pattern could potentially be explained by 
peripheral regions experiencing either weaker density dependence or greater environmentally driven 
density‐independent fluctuations in per capita population growth rates. In general, density dependence 
did not vary among geographic regions, although there was a trend for smaller, peripheral populations 
to exhibit stronger density dependence. Density‐independent variability in per capita population growth 
rates was higher in peripheral populations. Furthermore, density‐independent fluctuations in per capita 
population growth rates were weakly correlated with temperature and precipitation and were highest 
for the period October through January, identifying fall as the period of greatest environmentally driven 
variability in population dynamics. Per capita population growth rates fluctuated in moderate synchrony 
among regions, especially for more abundant, nonperipheral populations in close geographical 
proximity. The strong density‐dependent and stronger density‐independent processes in smaller, 
peripheral populations suggest that the greater variability in peripheral populations' densities is caused 
by greater population sensitivity to environmental fluctuations. This may make peripheral populations 
more likely to go extinct and leads to the prediction that, if these species decline to the point of 
becoming endangered, this decline will be accompanied by a contraction in their geographical ranges. 
 
 
Williamson, L. T.  2017.  Monitoring wild ring-necked pheasant restoration in Pennsylvania.  Thesis.  

Pennsylvania State University, State College, USA.  76pp. 
 
Abstract: Ring-necked pheasants (Phasianus colchicus) are a non-native species that has become 
naturalized and a popular game bird in the United States. The population in Pennsylvania has been 
declining since the 1970s despite stocking and habitat restoration efforts. One of the management 
objectives of the Pennsylvania Game Commission is to provide quality pheasant hunting which requires 
restoration of the wild pheasant population so that it is naturally reproducing and able to withstand 
hunting pressure. The current best potential habitat for pheasants within the state was identified and 4 
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wild pheasant recovery areas (WPRAs) were created to monitor pheasant restoration efforts. At these 
areas, it was illegal to release stocked pheasants, hunt and harvest either sex, or train dogs. Wild-
trapped pheasants from South Dakota and Montana were released at the study areas to ensure there 
would be an adequate founding population for restoration purposes. The Pennsylvania Game 
Commission set objectives for a density of 3.86 female pheasants/km2 and that would be adequate for 
maintaining a sustainable population with hunting pressure. To assess the success of the project and aid 
in future management decisions, we explored methods of estimating the density by incorporating 
multiple detection probabilities and a model for predicting potential female pheasant density based on 
micro-habitat data. As opposed to requiring multiple years of monitoring to obtain population trends 
using indices of abundance, we used crowing counts and adjusted for detection probabilities to estimate 
density at each of 12 study areas from 2013 to 2016. Our density estimates were adjusted for the 
probability a male pheasant crowed in a 3-minute survey period, the probability an observer was able to 
detect a pheasant given that it crowed, and the probability of flushing a male pheasant. We found the 
probability a male crowed in the survey period to decrease linearly during the breeding period (21 April–
23 May) from 0.659 to 0.464. The probability of detecting a crowing pheasant at 0.80 km was >0, 
indicating that there was no distance at which it was reasonable to assume no birds could be detected. 
Instead, the effective area was used and is robust to choice of radius. Because the male pheasants are 
recorded during the crowing counts and female densities are required to meet objectives, we estimated 
the probability of flushing a male pheasant to be 0.495 yielding an almost 1:1 sex ratio. Only one of 12 
study areas achieved the female density goal of 3.86 females/km2 from 2013 to 2016. The methods 
used to obtain these density estimates simplified the crowing count protocol and can easily be used and 
adjusted for other species, detection probabilities, or survey areas to estimate density. To assess habitat 
or landscape composition at the WPRAs, we conducted a micro-habitat analysis by identifying all 
vegetation types within a 0.56 km radius of the survey point (hereafter referred to as survey circle) 
resulting in digitized maps of micro-habitat within a survey circle. Our objective was to create a model 
that would be able to predict potential female pheasant densities based on proportion of habitat type in 
a survey circle. We had 37 vegetation types that were combined into 8 habitat types a priori and used 
these as independent variables in our predictive models. We used our methods of estimating pheasant 
densities (Chapter 2) to estimate female density at the survey circle to be used as the dependent 
variable. For the model, we used 2 years of micro-habitat data (2013–2014) and density estimates 
(2014–2015). We estimated that female pheasant densities were influenced most by the proportion of 
idle grasses and forest. We found the proportion of idle grass to positively influence pheasant densities, 
while forest had a negative influence. This model will be important for improving habitat to meet a 
desired pheasant density goal by allowing managers to make recommendations for quantity and 
proportions of habitat needed to achieve desired pheasant density goals. Only one study area, 
Washingtonville West, was successful in meeting the density goal of 3.86 female pheasants/km2, while 
all other study areas did not exceed a density of 2 females/km2. Washingtonville West had the lowest 
average proportion of forest in a survey circle of any study area. From 2013 to 2015, the average 
proportion of forest ranged from 4.3% to 9.3% at Washingtonville West, compared to an overall average 
at all the WPRAs ranging from 15.6% to 17.6%. Given that roughly 60% of the overall landscape in 
Pennsylvania is forested, the WPRAs represent a small section of the state that is potentially suitable 
pheasant habitat. Even at this suitable habitat, we only achieved a self-sustainable pheasant population 
that can withstand hunting pressure at one study area which had <10% forest. Because forest has a 
negative effect on pheasant densities and so much of the Pennsylvania landscape is forested, it will be 
difficult to locate enough suitable habitat to support sustainable pheasant populations in order to 
provide hunting opportunities across the state. 
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Williamson, L. T., W. D. Walter, S. R. Klinger, and D. R. Diefenbach.  2018.  Incorporating detection 
probability to estimate pheasant density.  Journal of Wildlife Management 82:1680-1688. 

 
Abstract: Indices of abundance, such as point counts, commonly are used to monitor trends in bird 
populations. In some circumstances, however, an index of abundance provides insufficient information 
for making management decisions and accurate density estimates are necessary. Wild ring‐necked 
pheasants (Phasianus colchicus) were translocated to 10 study areas in Pennsylvania from 2007 to 2014 
with the goal of establishing female densities of 3.86 pheasants/km2. We developed a population 
density estimator that used 3‐minute crowing counts adjusted for probability of detection to estimate 
male pheasant density and flushing surveys to estimate the female:male ratio. To account for detection 
probability, we estimated the probability a pheasant was available to be detected by monitoring 
crowing frequency of male pheasants fitted with radio‐transmitters and the probability an observer was 
able to detect a crowing pheasant at distances from 0 to 0.93 km. We found the probability a pheasant 
crowed during 3 minutes decreased linearly over our survey period from 0.66 in mid‐April to 0.46 by the 
end of May. At the farthest distance we were able to accurately detect a crowing pheasant. We 
estimated the probability of detecting a pheasant at 0.80 km to be 0.019 ± 0.005 (SE), which means that 
we could not assume any fixed distance beyond which crowing birds could not be detected. Therefore, 
we replaced the probability of detection in the standard distance sampling estimator with the effective 
area of detection. The estimation of the effective area of detection is robust to choice of radius of the 
point and did not require observers to estimate the distance to crowing pheasants. We estimated the 
female:male ratio to be 1.02:1, despite the ratio of released pheasants being 4.46:1. Only 1 study area 
achieved the female density goal (D = 4.16); the maximum density at all other study areas was <2 
females/km2. The estimator we developed incorporated multiple detection probabilities to provide 
density estimates and simplified the crowing count protocol by eliminating the need for observers to 
estimate their distance from a detected bird, which makes the estimator useful for estimation of 
population abundance when explicit population density objectives must be evaluated. 
 
 
Wilson, R. J., R. D. Drobney, and D. L. Hallett.  1992.  Survival, dispersal, and site fidelity of wild female 

ring-necked pheasants following translocation.  Journal of Wildlife Management 56:79-85. 
 
Abstract: Criteria that evaluate translocations of wild ring-necked pheasants (Phasianus colchicus) into 
unoccupied habitats are needed. Consequently, we conducted an 18-month telemetry project (1988-89) 
to evaluate survival rates, site fidelity, and reproductive dispersal of 122 wild ring-necked hen pheasants 
translocated to a managed area in central Missouri. Hen survival from release (early February) to the 
peak of nesting (10 June) was 26% and 42% in 1988 and 1989, respectively. Spring-autumn and autumn-
spring hen survival was 49% and 86%, respectively. Mammalian and avian predators were the major 
agents of known hen mortality, causing approximately 72% of total losses. Translocated hens displayed 
fidelity to the managed target area as all birds remained within 3 km of the release site, with 95% of the 
locations within 1.6 km of the release site. Mean reproductive dispersal from release site to nesting site 
was 1,076 m. Survival and movement variables of translocated pheasants were similar to the survival 
and movements of established pheasant populations, and may be useful as criteria for comparison and 
evaluation of future translocation efforts. 
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Wishart, W.  1969.  Age determination of pheasants by measurement of proximal primaries.  Journal 
of Wildlife Management 33:714-717. 

 
Abstract: A technique is described for separating adult from juvenile ring-necked pheasants (Phasianus 
colchicus), from measurements of the shaft diameter and total length of the first primary. 
 
 
Woehler, E. E., and J. M. Gates.  1970.  An improved method of sexing ring-necked pheasant chicks.  

Journal of Wildlife Management 34:228-231. 
 
Abstract: Sex of newly hatched pheasants (Phasianus colchicus) can be easily determined from presence 
in the male of a diminutive flap of papillary tissue corresponding to the cheek patch or wattle. Methods 
described in this paper gave sexing accuracy of 90.0 percent on males and 98.S percent among females. 
Advantages over previous methods appear to be a slight gain in overall accuracy, greater speed and 
applicability throughout the natal and juvenal plumages. Use of the technique at the Wisconsin State 
Game Farm since 1962 has enabled sexing of 900-1,000 day-old chicks per man-hour with minimum 
accuracy of 90 percent among cocks. 
 
 
Wollard, L. L., R. D. Sparrowe, and G. D. Chambers.  1977.   Evaluation of a Korean pheasant 

introduction in Missouri.  Journal of Wildlife Management 41:616-623. 
 
Abstract: We evaluated the success of releases of 4,172 South Korean pheasants (Phasianus colchicus 
karpowi) in the Missouri River bottom in west-central Missouri by measuring dispersal, breeding effort, 
brood production, and survival during and after the 5 release years, 1967-71. Dispersal of tagged 
pheasants released at 2 sites in 1970 averaged 2.9 km; the farthest movement was 24 km. A winter 
survey in 1972 indicated that distribution of pheasants in the area approximated the annual dispersal 
limits. High initial mortality of released birds was suggested by recoveries of tagged birds released in 
1970. Substantial numbers of broods reported by landowners in annual surveys, and moderate crowing 
cock indices for 6 years following the last release indicate a reproducing population that is stabilizing at 
a low density. Lack of suitable nesting cover may be a factor limiting further growth of this population. 
 
 
Wooley, J. B. Jr., R. Wells, and W. R. Edwards.  1988.  Pheasants Forever, Quail Unlimited: the role of 

species constituency groups in upland wildlife management.  Pages 241-250 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 Wildlife Society, Bloomington, IN, 345 pp. 

 
Abstract:  Cooperative partnerships between public agencies and citizen constituent groups provide a 
significant opportunity to manage upland wildlife in agricultural regions. Pheasants Forever and Quail 
Unlimited are independent conservation organizations that, although focused on different upland 
species, share common goals. Both are very young conservation organizations. However, their 
membership, success in fund raising, legislative influence, and beneficial impacts on wildlife habitat are 
growing rapidly. Both are staffed by professional wildlife managers, focus on the need to develop 
habitat and provide conservation education, and target a wide range of game and nongame species. 
Both provide controlled voices of dissent against unsound wildlife programs, advocate legislation 
beneficial to wildlife, and generally function as effective interfaces between private individuals and 
government agencies. 
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World Pheasant Association and IUCN/SSC Re-introduction Specialist Group.  2009.  Guidelines for the 

re-introduction of Galliformes for conservation purposes.  Gland, Switzerland (IUCN) and 
Newcastle-upon-Tyne, United Kingdom (World Pheasant Association).  81pp. 

 
Abstract: 

Re-introductions are increasingly being used as a wildlife management tool to restore extinct or 
depleted wild populations into suitable habitats. The Guidelines for the re-introduction of Galliformes for 
conservation purposes have been developed to provide guiding principles for the restoration of viable 
Galliformes populations in the wild for conservation purposes. It should be noted at the outset that 
re-introduction is difficult, expensive and requires a long-term commitment if it is to be successful. 
To date few re-introductions have led to self-sustaining Galliformes populations. 

These guidelines provide background information on the aims and objectives of a reintroduction 
and the issues to consider during the planning phase. The taxonomy, ecology and conservation status of 
Galliformes is introduced and covers all of the sub-groups: megapodes, cracids, grouse, partridges, 
quails, francolins, snowcocks, guineafowl and turkeys, and pheasants. 

When considering a galliforme re-introduction project for conservation purposes it is essential 
to look at certain key factors to ensure that the project is appropriate. These include factors such as: 

• the availability of suitable habitat (including nesting grounds for megapodes); 

• the identification and elimination of previous causes of decline; 

• the genetic composition of individuals destined for release in relation to the wild population at 

• release site; and 

• how the project would contribute to local and national legislative objectives for biodiversity 

• conservation. 
In most cases a feasibility study would be advisable based on clearly defined aim and objectives. 

In addition, suitable research should be conducted into the biology of the species involved as well as 
the socio-economic and political issues of such a project. The pre-release and release stages should: 

• develop a well-coordinated multidisciplinary team to oversee the entire project; 

• fully assess all biological issues such as trapping, transport, rearing techniques (if necessary), 

• behaviour, health and genetic screening; 

• ensure adequate political support and obtain necessary licenses; and 

• prepare budgets and an effective public-awareness programme. 
The post-release stage should ensure that there is scientific monitoring, the evaluation of 

success indicators, the development of potential intervention strategies and the integration of any 
lessons learned into future planning for similar and/or related species. 

These guidelines include a bibliography section that includes key references on the conservation 
status and natural history of the Galliformes in general and on re-introductions in particular. There 
are nine appendices: a list of all known Galliformes species and their IUCN Red List categories, an 
example of a budget for a re-introduction project, guidance on live trapping, transport, rearing 
techniques, marking techniques, contact information for Galliformes studbooks, glossary of terms, 
and a list of Galliformes symposia held to date. 
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Wright, T., Jr.  1941.  A study of the fall food supply of the ring-necked pheasant and the bob-white 
quail in Washington County, Rhode Island.  Journal of Wildlife Management 5:279-296. 

 
Abstract:  1. The ring-necked pheasant, often a predominantly granivorous bird, in Rhode Island obtains 
less than 40 per cent of its food from grain. 2. The bob-white consumes large quantities of weed seeds 
but the proportion revealed by this study was less than that found in other investigations. 3. Availability 
for the most part determined the relative percentages of various items of food taken by the pheasant 
and quail. 4. In general, the chemical composition of weed seeds shows them to be dietetically superior 
to the common cereal grains in protein and fat content and inferior in crude fiber and nitrogen-free 
extract. 5. With few exceptions, the parts of woody plants eaten are inferior to the common cereal 
grains as evaluated by their chemical analysis, having a lower protein content and a higher fat and crude 
fiber level. 6. Chemical analyses indicate a very high nutritive value for skunk cabbage fruits and 
snapweed seeds. 7. A large percentage of the pheasant's food has a low nutritive value according to 
chemical analyses. Fruits of bayberry, poison ivy, rose, cherry, and grape, which form 27.36 per cent of 
the fall food are in this category. 8. The approximate chemical composition of the total fall food of the 
ring-necked pheasant is below the requirements of birds held in captivity, but more investigation, 
especially biological analysis, is necessary to determine whether the food supply as found in this study is 
adequate to meet the nutritive needs of the species. 9. The chemical composition indicates a high 
nutritive value for the fall food supply of the bob-white quail as revealed by this study. 
 
 
Wszola, L. S.  2017.  Mapping the ecology of information: hierarchical habitat selection by Nebraska 

pheasant hunters.  Thesis, University of Nebraska, Lincoln. 
 
Abstract: Hunting regulations are assumed to moderate the effects of hunting consistently across a 
game population. A growing body of evidence suggests that hunter effort varies temporally and 
spatially, and that variation in effort at multiple spatial scales can affect game populations in unexpected 
ways. We set out to determine the causes of variation in hunting effort among ring-necked pheasant 
(Phasianus colchicus) hunters at four spatial scales: among regions within the state of Nebraska, among 
sites within a given region, among access points at a given site, and among habitat patches within a site. 
At each scale, pheasant hunters used direct and indirect information about pheasant relative abundance 
to make spatial decisions, but the sources of information used varied with scale. At the state scale, 
pheasant hunter use was positively correlated with relative pheasant abundance, and percent coverage 
of wetlands, Conservation Reserve Program (CRP) grasslands, and row crops. Within a given region, 
hunters were most likely to hunt CRP grasslands, as opposed to wildlife management areas, 
corroborating evidence that hunters associate CRP with pheasant abundance. Sites surrounded by a 
higher concentration of row crops, a potential food source for pheasants, also received higher use. At 
the access point scale, hunter space use was positively correlated with proximity to roads and public 
access signs, but declined near occupied structures and livestock, indicating that hunters responded to 
the spatial distribution and content of public access infrastructure. Within fields, hunter space use was 
positively correlated with pheasant detections, and negatively associated with correlates of metabolic 
cost and distance from crop fields. Our findings indicate that hunters are strongly influenced by cues of 
public land access and pheasant abundance, suggesting that if it is desirable to direct or mitigate the 
flow of hunter effort through public lands, this objective may be accomplished by managing the cues 
available to hunters without explicitly limiting access to public lands. 
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Wszola, L. S., L. F. Gruber, E. F. Stuber, L. N. Messinger, C. J. Chizinski, and J. J. Fontaine.  2020.  Use 
and expenditures on public access hunting lands.  Journal of Outdoor Recreation and Tourism 
29. 

 
Abstract:  The recreational and economic benefits of hunting on traditional permanent public lands are 
well-established. Increasingly popular “open fields” hunting access programs temporarily open private 
lands to public hunting through public-private partnerships. Open fields programs have the potential to 
create public hunting opportunities and economic development in rural communities, but the extent to 
which open fields programs compare to traditional public lands at providing benefits to hunters and 
rural communities has not yet been evaluated. We compared hunter use and expenditures on open 
fields lands and traditional public lands in Nebraska, USA. We used Convolution Likelihood Ecological 
Abundance Regression, a novel Bayesian abundance estimation method, to predict hunter effort, target 
species, and total expenditures using combined inferences from hunter count surveys, camera traps, 
and extensive in-person interviews. Open fields sites generally provided lower hunter use and 
expenditure returns per unit area than did traditional public lands. However, open fields and traditional 
public lands provided similar returns in one study region prioritized for highly-publicized upland 
gamebird opportunities. Our findings demonstrate that open fields programs can create returns in use 
and hunter expenditures when paired with strategic communication initiatives and further suggest that 
access programs may benefit from enrolling properties that provide diverse opportunities. 
 
 
Wszola, L. S., A. E. Madsen, E. F. Stuber, C. J. Chizinski, J. J. Lusk, J. S. Taylor, K. L. Pope, and J. J. 

Fontaine.  2020.  Public access for pheasant hunters: understanding an emerging need.  
Journal of Wildlife Management 84:45-55. 

 
Abstract:  Ring‐necked pheasant (Phasianus colchicus; i.e., pheasant) hunting participation is declining 
across North America, reflecting a larger downward trend in American hunting participation and 
threatening benefits to grassland conservation and rural economies. To stabilize and expand the 
pheasant hunting population, we must first identify factors that influence pheasant hunter participation. 
We used an extensive in‐person hunter survey to test the hypothesis that hunter demographics interact 
with social‐ecological traits of hunting locations to affect hunter decisions, outcomes, and perceptions. 
We built a series of Bayesian mixed effects models to parse variation in demographics, perceptions, and 
hunt outcomes of pheasant hunters interviewed at public access hunting sites across 3 regions in 
Nebraska, USA, that varied in pheasant abundance and proximity to urban population centers. Among 
pheasant hunters in Nebraska, access to private lands was negatively related to the human population 
density of a pheasant hunter's home ZIP code and the distance a hunter had traveled to reach a hunting 
location. Pheasant hunters interviewed closer to metropolitan areas tended to be more urban and travel 
shorter distances, and their parties were more likely to include youth but less likely to include dogs. 
Hunter satisfaction was positively associated with seeing and harvesting pheasants and hunting with 
youth. Whereas youth participation and the number of pheasants seen varied by study region, hunter 
satisfaction did not differ across regions, suggesting that hunters may calibrate their expectations and 
build their parties based on where they plan to hunt. The variation in hunter demographics across 
hunting locations and disconnects between social and ecological correlates of hunter satisfaction 
suggests that diverse pheasant hunting constituencies will be best served by diverse pheasant hunting 
opportunities. 
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Wszola, L. S., V. L. Simonsen, E. F. Stuber, C. R. Gillespie, L. N. Messinger, K. L. Decker, J. J. Lusk, C. F. 
Jorgensen, A. A. Bishop, and J. J. Fontaine.  2017.  Translating statistical species-habitat 
models to interactive decision support tools. PLoS ONE 12(12):e0188244.  

 
Abstract:  Understanding species-habitat relationships is vital to successful conservation, but the tools 
used to communicate species-habitat relationships are often poorly suited to the information needs of 
conservation practitioners. Here we present a novel method for translating a statistical species-habitat 
model, a regression analysis relating ring-necked pheasant abundance to landcover, into an interactive 
online tool. The Pheasant Habitat Simulator combines the analytical power of the R programming 
environment with the user-friendly Shiny web interface to create an online platform in which wildlife 
professionals can explore the effects of variation in local landcover on relative pheasant habitat 
suitability within spatial scales relevant to individual wildlife managers. Our tool allows users to virtually 
manipulate the landcover composition of a simulated space to explore how changes in landcover may 
affect pheasant relative habitat suitability, and guides users through the economic tradeoffs of 
landscape changes. We offer suggestions for development of similar interactive applications and 
demonstrate their potential as innovative science delivery tools for diverse professional and public 
audiences. 
 
 
Wszola, L. S., E. F. Stuber, C. J. Chizinski, J. J. Lusk, and J. J. Fontaine.  2019.  Prey availability and 

accessibility drive hunter movement.  Wildlife Biology 1. 
 
Abstract: A growing body of evidence suggests that hunter effort varies temporally and spatially, 
affecting game populations in unexpected ways. We set out to identify sources of variation in the spatial 
distribution of hunter effort by ring-necked pheasant Phasianus colchicus hunters during two time 
periods representing different spatial decisions: where to access a hunting location at the start of a hunt 
and where to hunt within it for the duration of the hunt. Pheasant hunters used direct and indirect 
information about the availability and accessibility of pheasants to make spatial decisions throughout 
their hunts, but the sources of information used at the beginning of hunts differed from those used for 
the duration of hunts. Hunter access point effort at the start of hunts was positively associated with 
proximity to public access signs and declined near marked safety zones around occupied structures and 
livestock, indicating that hunters responded to the spatial distribution and information content of public 
access infrastructure. Hunter effort within fields for the duration of hunts was positively related to 
predicted pheasant habitat use and negatively associated with correlates of physical exertion and 
increasing distance from field edges. Our findings indicate that hunters in the field are making spatial 
decisions in response to information about public land access, their own physical state, and perceived 
opportunity to encounter pheasants. Our results further suggest managers may be able to optimize 
public lands for wildlife habitat and recreational value without imposing new regulations by managing 
the information provided to hunters. 
 
 
Xie, D., N. Yang, W. Xu, X. Jiang, L. Luo, Y. Hou, G. Zhao, F. Shen, and X. Zhang.  2023.  Development 

and application of potentially universal microsatellite markers for pheasant species.  Animals 
13:3601. 

 
Abstract:  Pheasants are widely distributed in the southwest of China, but many of them are endangered 
due to habitat fragmentation and environmental changes. Genetic diversity is crucial for species to 
maintain their evolutionary potential, and thus it is important to develop universal genetic markers for 
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facilitating the assessment of genetic diversity and planning effective conservation actions in these 
endangered species. In this study, 471 microsatellite loci which are common among eight pheasant 
species were screened based on genome data, and 119 loci were selected to develop microsatellite 
markers. After PCR amplifications and reaction condition optimizations, and validation of microsatellite 
loci in 14 species of 11 genera within Phasianidae. Finally, 49 potentially universal microsatellite markers 
in pheasant species were obtained. These microsatellite markers were successfully applied to assess the 
genetic diversity of 3 pheasant species. The Sichuan hill partridge (Arborophila rufipectus), blood 
pheasant (Ithaginis cruentus), buff-throated partridge (Tetraophasis szechenyii) and Sichuan hill 
partridge had a relatively low genetic diversity level. These 49 microsatellite loci are potentially universal 
microsatellite loci for pheasants and are of great significance to establish a shared platform in 
population genetics study of pheasants. 
 
 
Zongxi Han, Liwen Xu, Menging Ren, Jie Sheng, Tianxin Ma, Junfeng Sun, Yan Zhao, Shengwang, Liu.  

2020.  Genetic, antigenic and pathogenic characterization of avian coronaviruses isolated from 
pheasants (Phasianus colchicus) in China.  Veterinary Microbiology 240:10853. 

 
Abstract:  Two viruses were isolated in 2017 from commercial pheasants with severe clinical signs and 
mortality in Shandong and Anhui provinces, China, respectively. We examined the pathogenic effects of 
the viruses in chicken embryos and the size and morphology of the virus particles, performed 
phylogenetic analysis based on the S1 gene and complete genomic sequences, and examined the 
antibody responses against infectious bronchitis virus (IBV). The results suggested that the viruses 
I0623/17 and I0710/17 were avian coronaviruses and were identified as pheasant coronaviruses 
(PhCoV), with greatest similarity to IBV. Further investigations of the antigenicity, complete genome 
organization, substitutions in multiple genes, and viral pathogenicity, replication, and shedding in 
chickens and pheasants showed obvious differences between PhCoV and IBV in terms of antigenicity, 
and viral pathogenicity, replication, and shedding in chickens and pheasants. The close genetic 
relationship, but obvious differences between PhCoVs and IBVs suggested the IBVs could be the 
ancestors of PhCoVs, and that PhCoVs isolated from different outbreaks may have evolved 
independently from IBVs circulating in the specific region by adaption in pheasants. This hypothesis was 
supported by analysis of the S1 gene fragments of the two PhCoVs isolated in the current study, as well 
as PhCoVs isolated in the UK and selected IBV strains. Such analyses indicated different evolution 
patterns and different tissue tropisms between PhCoVs isolated in different outbreaks. Further studies 
are needed to confirm this hypothesis by studying the complete genomic sequences of PhCoVs from 
different outbreaks and the pathogenicity of IBVs in pheasants to compare and clarify the relationships 
between PhCoVs and IBVs. 
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Abstract:  Biologists at the Rose Lake Wildlife Experiment Station tested two devices designed to reduce 
wildlife losses during hay mowing. We ran the tests on the farm area of the station near Lansing, 
Michigan, from 1950 through 1955.  During four of these years we tested the "Ohio" flushing bar using 
four-pound cast-iron sash weights suspended from cables, and during three years we used the extension 
of the exhaust pipe of a tractor as a flushing device.  Our tests failed to show that either the "Ohio" bar 
or use of the exhaust blast reduced hayfield mortalities. 
 


