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Abstract:

Pheasant use of different cover types relative to the interspersion of these types was studied during the
summer and fall of 1974 and the spring of 1975 on a 1,352-acre area including the southern portion of
the Isaac Homestead Game Management Area. The total spring population was estimated by using the
sex ratio that indicated the highest proportion of hens for a two-week period (1:3.9) and the number of
established crowing cocks on the area (29). A vegetational map of the study area was constructed under
conditions existing during the spring of 1975. Croplands were categorized into six cultivated cover
types and the rest of the study area was grouped into nine uncultivated cover types. Pheasant
observations were designated as either feeding, crowing, or loafing and included 703 sightings.
Ninety-three percent of the feeding observations occurred on cultivated cover types with positive
selection indicated for barley and corn. Ninety percent of the crowing and loafing observations were
recorded on uncultivated cover types, with those types of increasing vegetational diversity being used
more than would be expected. Pheasants were more specific in their use of individual cultivated cover
types for food than in their use of uncultivated cover types for cover. It appeared that the close
association of any of the described uncultivated cover types, except possibly the grassland type, to a
barley or corn field containing an available food source was sufficient enough to support pheasants.
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‘ABSTRACT

Pheasant use of different cover types relative to the interspersion
of these types was studied during the summer and fall of 1974 and the
spring of 1975 on a 1,352-acre area including the southern portion of
the Isaac Homestead Game Management. Area. The total spring population
was estimated by using the sex ratio that indicated the highest propor-
tion of hens for a two-week period (1:3.9) and the number of established
crowing cocks on the area (29). A vegetational map of the 'study area .
was constructed under conditions existing during the spring of 1975.
Croplands were categorized into six cultivated cover types. and the rest
of the study area was grouped into nine uncultivated coveér types.
Pheasant observations were designated as either feeding, crowing, or
loafing and included 703 sightings. Ninety-three percent of the feeding
-observations occurred on cultivated cover types with positive selection
indicated for barley and corn. Ninety percent of the crowing and loaf-
ing observations were recorded on uncultivated cover types, with those-
types of increasing vegetational diversity.being used more than would
be expected. Pheasants were more specific in .their use of individual
cultivated cover types for food than in their use of uncultivated cover
types for cover. It appeared that the close .association of any of the
“described uncultivated cover types, except possibly the grassland type,
to a barléy or corn field containing an available food source was
sufficient enough to support pheasants. ’




INTRODUCTION

The riné—necked pheasént_{Phasiaﬁus eoichieys) in the United States
is primarily associatéd_wi;h ferfile.agriculturalA1and (MacMullan, 1961).
. In western sféfes, pheasantlrangés are'éonfiﬁed largely to irrigafed land
and stream coursesA(Yeageriet ai. 1951); :Acdording to Leopbid (19335,
éompbsifioﬁ and intefsperéiop of;envifonmeﬁtai types.aré the principle
determinants of ﬁotentiai ébuﬁdance ongaﬁé. Hé“coﬁcluded‘tha; the
maximdﬁ pbpdlatién Qf.game'oq a giﬁen piéce of 1and depends upon the‘
intefspefsion gf these_typés“in félatioﬁ io the cruising radius of the
spécieé. |

The primary objec;iQe‘of this étudy waé to détexmine pheasant use.
of the various cover types rélativé fq the interspersioﬁ of thése types.
Iﬁ addition, thé pheaéaﬁtiﬁopulations-weye detefmined as a baseline for
evaluating the effects of future.habitat modificaéibns; This study was
" conducted on an area of approximatelyrtwo équé?e'ﬁiles, located in
southjcentral Ménténé, six'ﬁilgs‘nqrthw¢s; of_Hysham. This région
along the:Yellqwsﬁone.River-has beeﬁ iﬁtensivel§ fgfﬁe& for many years.
Eull éime field studiesxweré conduqted from June to Dgcember,_1974,

and from‘March thrbﬁgh Juné,,1975; .




éTﬁDY AREA

The stud§ area, consisting of 1,352 acres, is bordered on the east
aﬁd south by ;hé'Yellowstone River gndion the ﬁortﬂ by steeply dissected
terrain (Fig. 15. The.rest'of the stu&y a?eé iétédjaqent to pastﬁres
and irrigéted hayland. About one;halfndf thé‘study afea cqnsisted of
the southern portion of - the Isaac Homeéteqd,Géme Mahagement-Area. Tﬂis{
aréa has been administerea by the Montana Deﬁartment of Fish and que
‘-for'six years,'primariiy for reétoring habitat through natural recovery
lof natiye vegetatibﬁ and'ﬁahipﬁ1étion of farming techniqués. The remain-
ing one—haif of the study'area consisted_of land where agricultural
ﬁracticés typified'farming for that pdrtion bf the state.

The area.ié lével to gegtly rélling aﬁdiiies éf an altitude of
apprbximatély.2;645 feet above sea ievel.:'Méshiér and Fielder (1967),
described the area as ﬁaving a;luﬁial soils Qf,ﬁigh pfoductivity Wﬁich
were deposited By thé Yellowstone RiQer._‘Thésefsbiié.fall into the
Hav#eﬁLbhmiller—Glendive-assoéiétion_and.ére characterizéd by deep,
ligﬁt colored loams, dlay.loams;'and Sandy loams;' Tﬁé region ﬁés a
cqntinenfal clima?e with qhinqqk winds and ;'favorable distribution qf
pféciﬁitapioﬁ during the growing season. Summers are hotiand dry and
wihtérs are mpdérately;cbld an&_dfy;. Cliﬁatological déta from Hysham
(ﬁ;'S.ZDepartﬁentlbf Commerce) show an avgfagé énnual precipitation of

'13.31 indhes; Sprigg'preéipitatiéh during_1975.wa$;4;22 inches .above
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Figure 1. Map of study area showing location of roads and water system,
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the normal of 4.39. Average temperature during this spring period was
4.1 degrees bélow the Aormal of_45;5:degrees F.

Irrigated cropland on ;he study area:consisted of .barley (Hordeum
spp.),- corn (Zea mays), Sugaf'Béets (Beta vulgaris), and.hayfields,
primarily of.alfalfa kMédicago-sativa), or a mixture of alfalfa, smooth
brome (Bromus inermis) and orchardgfass (Dactylis glomerata) (Fig. 2).
Cottonﬁoodr(PopuZus spp.5‘aominated'the ovérsfor& of -the forested areaé,
with Siberian elm (UZhus pumilq) frésent ihiéid shélter belts. Woods'
rose (Rosa woodsii) -and snowﬁe:ry (Symphoricarpos spp.) were the most
abundant shrub species, while Russian olive (EZaeagnﬁg angustifbiia),
buffalo-berry (Shepherdia argentea), and willows  (Salix spp.)‘were
.élso common. Stream bétfoms,isloﬁghs, maj&r irfigétion ditches, and
.fiver banks cbntained willow, chokecherry (Prunus ﬁirginfana), golden
currant (Ribes aureum), - and buff&lo-ﬁerry. Major grasses bresen;_on
_the area were_Keﬁtucky bluegrass_(Pga pratensis), .- quackgrass (Agropyron.'
rgpens), smooth broﬁe, ana'cheatgrass brome (Brgmus;tectoruMJ. Major |
forbs included kochia (Kochia sééparia), 1aﬁb'$'qqarter‘(Chenopodium
album), Can;da thistle (Cirsiﬁm arvenéé){. sweetc;oVéf OMeZiiotus
sﬁp.){ and curlcup gumweed (Giindelia séuafrasa).i Spééies present on
dry Andlaikaliﬁe,éites'included silver ségeBrush-CArtemis?d eana) ,
greasewood (Sﬁfeobatus vérmicul&tus); cheatg£a§s b;ome;lJapéneée brome'A

(Bromus'jdponiéus); and'dropseedsl(Sporobeﬁé spp.) .«
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. Figure 2. Map of study area showing location of cultivated fields and activity centers.




METHODS

A map of the vegetation on the'study:area durlng the spring of 1975
'was constructed from aerial photos, ground measurements, and ocular
estimates. A cover unit was a homogeneous area which uas separableA
from the surrounding areas of different vegetational types, vegetational
composition, and farming practices. The size of cover units was deter—
mined by using a fire grid. Units”were_categoriZed into cover types o
'based on: (1) species compositlon, fZ)'tree density, (3) shrub, grass_
. and forb heights, and_(4) percent.canopy‘cover of shrubs. Vegetational
helght'categories were ﬁeasured within.one—foot dncrements,'and per-
cent canopy cOVer'ﬁasvvisuallf estimated as occurring in one of the
following classes: under 5 percent, 5 to 10 percent 10 to 25 percent,
25 to 50 percent, and over 50 percent. Croplands_were groupedAbased '
on the type of crop:and the_conditlon.of thelfield (unharvested,
harvested, fall plowed). Plant nomenclature'followed Booth_(l950),,
Booth and Wr1ght (1959), and Booth (1972) o |

Road31de crow1ng counts were conducted from March 18 to.June 7
using modifications of the procedure described by Kimball (1949).
Crowfng.counts were-not conducted‘When Wind-Velocity'exceeded five
miles per hour, when'snow was on the éround,“or on rainy or'snowy days.
Crowing counts were started forty minutes before and concluded about
thirty n1nutes after:sunr1se.. Twenty—four stops were establlshed on

the'study"area,?but only'twelveucould be.covered:durlng each morning,
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S0 route'coverage‘was alternated.: An attemﬁt was made to record the
number and general location of all cro&ing‘cgcks on the-s;udy area. .At
each stop, arrows were drawn on~é.map to.indicate the direction and
approximéte disfaﬁce of crowing.goéks. Difedtional arréws from
several stops éave an'indication qflloéation aﬁd‘ﬁumﬁér of érowing §ocks
present. Crowing ;ock oBsérvatiéhé.were:recoyded aé sﬁch only when
cocks were ggén'crowing"or when crowing was followed by a wing flap
indfcafing close prpximity. In addition? visﬁal observations of
pheasants were made while dri?ing‘aﬁd wéiking alqng'routes to aéseés
the uée-of different cévef t&pés; .All-pheasant‘obserﬁations were
claséified-as either-érowing;‘feeding; or 16afiﬁg, ‘Censuses made while
driving were conductgd én,moét mbrhingé, and éxtended two hours beyoﬁd
fhé.time acceptéﬁie for a growiﬁg,counf.' Eveniﬁg‘driving fegan ab6u£
tﬁrée hours befofe sunset and cdntinued until aérk. ‘Walking routes
were conducted &uriqg'thelday. A dbg waslﬁéed to-locafe énd flush
phéésants:from dense.cover‘whiie covéring:dfiving and wélking réﬁtes.
The datg, timé, number, sex, activity, and.éxact‘locétioh of éach
.obéefvafion was recorded. . Areas were.éﬁécked with the aid of binocu-
lars (7x50) éﬁd a spotting scope (léxéO Qafiéﬁle).

Areas in whiéh.pﬂeésénts wefe repgaté&ly 6£§ervgd cfoﬁing; feé&ing,~
and 1oéfiﬁ§, ﬁere‘dééignéted éctivity centers. :The‘siZe of each

“activity center was determined by connecting fhg outermost observation
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points on a . mdp and ﬁeasuring the encompééséd area with a fine grid.

This same -technique prdﬁided acreages and the percent of each cover

".type occurring withih each activity center.
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RESULTS
Vegetation”

Acreages and percentages of each cover type occurring on the entire

* study area and within the cultivated and uncultivated portidné during

the spring of 1975 are .presented in Table 1. Vegetational character-

_istics of the uncultivated cover types based on measurements made from .

mid-April until mid-May, 1975 are shown in.Table 2. 1In each type,

species of plants are listed in'qrder of ‘their relative abundance.

- Cultivated Cover Tybes

Hayfields——Smooth'brome,' orchardgfass, and alfalfa, or alfalfa

" alone dominated the hayfields. Also present were red clover (Trifolium

pratensis), ﬁhite'claver (Tréfblium rebens),:commoﬁldaﬁdelién~ .
(Taraxzacum ofTicinaZe); meadow fgscué (Festuca pratensis), and green -
,bristlegrasg (Setafiaﬂviridis). 'H;yfields were g;azéd during 1ate>fa11
6r'ﬁihter, fesultinggiq vegetafibﬁallhéiéhts-éeﬁerélly;updef six incﬁéé
dﬁring spring. | |

ﬁﬁhérveste& Co;ﬁ—-Thesg fields contained an abundance of weeds
(unwaﬁted plants);'ihcluding green bristlegrass, kochia, lamb's quarter,
dock (Rumex spp.), Canada thistle, 1ettuée (Lactuca serriola), false |

ragweed (Iva manthifolia),_énd‘commoh barnyardgrass (Echinochloa

'_qrﬁsgdili). These fields wére-utiliéed by cagtlé during the winter
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TABLE 1. ACREAGES AND PERCENTAGE OCCURRENCE.OF EACH COVER TYPE ON
CULTIVATED AND UNCULTIVATED PORTIONS OF THE STUDY AREA

DURING SPRING, 1975.
Cultivated Cover Types .
. Total Percent of . Percent of-
Acres Study. Area Cultivated Portion -
Hayfields 288.9 21.4 43.6-

" Unharvested Corn 78.8 5.7 11.9 .
Fall Plowed Corn 75.3 - - 5.6 11.4
Unharvested Barley 52,0 .3.9' 7.8
Harvested Barley 23.9 1 7 3.6
‘Fall Plowed Barley 39.8 .3 O‘ 6.0
Fall Plowed Sugar. Beets 104.3 7.7 15.7

' 663.0 49.0 100.0
Uncultivated Cover Types
: Total Percent of Percent of
Acres .- Study Area: Uncultlvated Portion
Grassland - © 32.4° Co 2.3, 4.7
Savanna 157.2 11.6 22.8
Groveland. $177.2 13,1 25.7
Forest 62.8', 4.6 9.1 .

. Shrub 41,2 3.1 6.0
Forest—Shrub - '53.6 '4;0 7.8
Shrub-Woodland 68.4 5.0. 9.9
Woodland-Shrub © 54.0 4.0 7.8

| Woodland . 42,4 3.3 6.2

' .689.2 51.0 100.0 -

"Total - ©1,352.2 .- .100.0
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.TABLE 2. VEFETATIONAL CHARACTFRISTICS OF UNCULTIVATED .COVER TYPES DURING SPRING 1975.

' .Co§er.Ty§e'

: Percent R
_Canopy. of
~ Shrubs .

per
.acre

Short2

" Shrubs-

Tall3
~ Shrubs

Percent of Shrub Canopy

Trees -
' 1.

Helght
Short"

Shrubs>

Height  Height
Tall% - of Grass*
Shrubs -~ and Forbs

.Grassland
" . Savanna - -

+ . Groveland.

:‘ﬂj?éﬁrdﬁf_i'_:f
"fff?ofestﬁéﬁrup ;:
}SZLShfaB;hoddiénd~f
.';:Woodland-Shrubi

513fw°od1and h

;<5f1_'

'fsiid“
ARTS T
':xid%?S“
; {é5ﬁ563m .
a0

'550t5‘-'¥f

>50 -

; iy
“-?<}?

ft>?° ;

10-20.

2710

:_<l2-

100

100"
75100
i‘isjioo'_.f
- 100
50275+
2550
35250 .

. 0=25

0-25"

0225 -

25-50
- 50-75° T
- 50-75

© 75<100 -

- o Bl

{::,;"_: f\“lfé-.'
Cee1s . 1e3

‘o; r§4iqi*?.: 1;§>
R TR
’3i6¥i5 N

©15-20- - -4

C-TIH

. Trees are cla551f1ed as woody plants over 25 feet in helght
28hort shrubs - are classified as woody plants 2-6 féet in height:
3Ta1l shrubs are cla351f1ed as woody plants '6~20- feet 1n height.

._ “Helght in feet
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resultiné in.trampiing'of'corn stalks. Vegetational height was usually
less than three feet. |

'Fall Plowed Cofn——Tnis-type.cqnsisted ot corn fielde which were cut
for silage during the fali of 1974 end'plowed. fhie practice ieft_no
vegetation on this type the'folldning enring;

Unharvested Barley--Thls type cons1sted of f1e1ds Wthh were
planted in late spring in 1974 and grezed dur1ng the W1nter. Herbicidesn_-
were not used and most of the barley.plants were'stunted and overtaken
by weeds. 'Pfesent were kechia, lamb's quetter, green bristlegrass,
Canada thistle, Wild'det ﬁdvena,fdtua), dbek,'neetern ragweed (Ambrosia:
psiZostachya),:and tall ragweedV(Ambfos?d triffda);',vegetetion height
‘was generall& under three feet. | | | | |

..Hervested Barley;anis‘type consisted of_berlefufields harvested
during the fall, not fall.plowed, But grazed during the ninter; This
practice resulted.in a sbafse'etnnbie:undet eix inches'in.height during'
the spring. | | |

Fall Plowed Barley-¥Thie type.consisted of Harveéted barley which
‘was fell plowed. This pfaetice 1eft nnrneéetation;en'this tfPe the ;. B
"_following:spring. | o o

Fall Rlewedléugar-Beets-4Fie1de of thie tyne werefharvested for
beets during the fali. The beet tops Were grazed and the f1eld fall-

plowed 1eav1ng no vegetatlon on thls type the follow1ng spring.




-13-

Uncultiﬁated‘Covér Typgs
| Grassland——Areés of this type were chafaéterized'by poor quality
soils which were sandy and sométimes alkaline (Fig. 3). These areas
were periodically—burned and grazed when cattle used adjacent harvested
fields during the fall. Cheatgrass brome and Japanese brome were the.
dominant grasses. Also pfesent were Kentucky bluegrass, foxtail
barley (éordeum Jubatum), éand dropseed (Sporobolus'cryptandrus),
alkali sacation (Sporobolus airoides), large dropseed (Sporobolﬁé aspeﬁh.,
néedle;and—thread (Stipa comqfa), brairiejéaﬁd reédgrass (aalambvilfa
longifolial, aﬁ& kochia. Shrubs, consisting of silver sagebrush and
.snowberry, had been parﬁially bufnéd and Qgré in pobf.condition.

| Savanné——Mbst of‘this type was used for summer pasture, although
portions were aléo grazed during ﬁﬁe winter (Fig. 45. Cottonwood trees
‘were scattered (Tabie 2) and shrubs occurrgd'in patches. Snowberry
was the most common shrub. KentugkyAbluégrass, westérn'wheatgrass
(Agropyron émithii), and cheatgr;ss brome weré the dominant grasses.
~Also presentvwefe quackgrass, smooth brome, Japanese brome, crested
’wheatgrass\(Agropyron'cristatum), sweetgio&er, sand drdpseéd,'Canada
thistle;'aﬁd curlcup guﬁweed. - |

I'Groveland——fhis type inclﬁded-moét of the field edges, roadsides,

and afeaS'associated with farm buildingé (Fig. 5). Sbme-parts were
:burned during the late'fall while‘others wére'ﬁéed for winter grazing;

Scattered cottonwood trees were present.. Short shrubs included Woods''
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Figure 3. Grassland cover type.

Figure 4. Savanna cover type.




Figure 5. Groveland cover type.

Figure 6. Forest cover type.
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‘rose and snowberry while tall-shrubs'included Russian .olive and buffalo; .:1"

berry. The understory was variable, but'cheatgraSS'brome, Jaﬁanese-

brome, Kentucky bluegrass, curlcup gumweed Western ragweed, t1mothy

'(Phleum pratense) “lamb's quarter, kochla, fr1nged sagewort (Artemzsza S

frigidu), tumblemustard (Stsymbrzum athsszmum), and smallpod tumble—':
mustard (S%symbrium Zoeselrt) were common
Forest——Thls type 1ncluded the dense cottonwood forests adJacent

to the Yellowstone Rlver wh1ch were extenS1vely flooded dur1ng the

-

.late spr1ng of 1974~ (F1g 6) It also 1ncluded old shelter belts of

, S1berran‘elm.' ThlS type was. not burned and recelved 11ttle graz1ng '

' pressure. dhrubs 1ncluded snowberry, Woods rose,'and Russ1an ollve.t'
-The understory was domlnated by sedge (Carex spp ), but also present:?l?-

:'were quackgrass, Canada thlstle, Canada w1ldrye (EZymus canadensts)

creep1ng w11drye (EZymus trctrcowdes) blue w1ldrye (Elymus gZaucus),::;ﬂs

horsetall (Equtsetum spp ), pra1r1e cordgrass (Spartzna pecttnata), and
reed canarygrass (Phalarrs arundznacea)

Shrub——Th1s type tychally occurred on poor qual1ty, often sandy

_.or alkallne 301ls (F1g 7) Most of these areas were grazed dur1ng
_:the w1nter and portlons were burned durrng the sprlng ‘ Greasewood.and;"‘
B srlver sagebrush were the,donlnant shrubs;: The understory 1ncluded o
3'ft cheatgrass brome, Japanese brome, Kentucky bluegrass,.dropseeds, .
”jshadscale saltbrush 64trcplex confertrfblra), spear saltbrush (Atrzplex .:f“

patula) ,needle-and—thread 'and bluebunch wheatgrass (Agropyron.spzcaﬁum)ﬁp' e
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Figure 7. Shrub cover type.

Figure 8. Forest-Shrub cover type.
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. Forest—Shrub——This type was characterized by'cottonwood forests

which were partlally flooded durlng the spring of 1974 (Flg. 8). Nollf..,‘-f

burnlng and little- gra21ng occurred on thls type Short shrubs were. ’

.snowberry and Woods rose whlle tall shrubs 1ncluded buffalo—berry, _

Ru331an ollve, and Tamarlx:(Tumaer gaZZpea) The understory 1ncluded

- sedge, Kentucky bluegrass, smooth brome, Canada w1ldrye, w1ld grape l?“

(V@tcs rzparza), c11mb1ng n1ghtshade (SoZanum dchamara), goldenrods
:(Soltdago SPP.), and p01son 1vy CRhus radtcans).d‘

| Shrub—Woodland——No burn1ng and 11ttle graz1ng occurred on th1s
type (F1g 9) Woods rose, snowberry, buffalo—berry, Russlan oldve,
_and w1llows were the pr1mary shrubs. Cottonwoods and an occa31onal-
‘3green ash (Fraxznus pennsylvanzca)constltuted the tree specdes
:present. The understory 1ncluded Kentucky bluegrass, smooth brome,

"kochla, sweetclovers, pra1r1e sand reedgrass, Canada w1ldrye, blue

'w1ldrye, Canada th1stle, quackgrass, alfalfa, and asparagus (Asparagus TR

off%ctnalts)
- Woodland Shrub——Th1s type characterlstlcally occurred on poorly
dralned so1ls (Flg._lO) . No burn1ng and 11tt1e graz1ng occurred

-Tall shrubs con31st1ng of w1llows,'chokecherry, Rus51an 011ve, and

: buffalo—berry, domlnated thlS type. Short shrubs 1ncluded Woods rose [>::f~{¥th

,’and snowberry Cottonwood trees were scattered or clustered. Also J-}fﬂ:i“*‘:f

- present were sedge, pra1r1e cordgrass, smooth brome, Canada thlstle,
' -Canada w11drye, horsetail ‘and tall ragweed i ”.Pf;;*'f;ﬁf'jf€:"

AREEN
;
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Figure 9.

Shrub-Woodland cover type.

Figure 10.

Woodland-Shrub cover type.
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' Woodland——Thls type was found along stream bottoms, "sloughs, r1ver—
banks, and maJor 1rr1gat10n d1tches where'no burnlng and llttle graz1ng‘
“occurred (F1g. 11).. Tail shrubs, pr1mar11§.wlllow, domlnated th1s ‘jf‘
ftype.' Also present were.golden currant, chokecherry, buffalo—berry, ??ﬁ
wild.piumv(Prunus amenzcana),.red dogwood (Cornus stQZongferq),-snowT;p.

berry, and Woods“"rose; A fewvcottonWOod-trees'were.present. The'u

.understory 1nc1uded smooth brome, sedge, colored smartweed (PoZygonum - };;@;"'

.cocctneum), cattalls (Typha Zattfblta),-pralrle cordgrass, horseta11

',tall ragweed, and Canada w1ldrye.

‘."fﬁéifheaéantpﬁopuiation
Establishrng.a_popuiation1estimate:ﬁorithe'study:area qﬁdéijtﬁq'f;gﬂ_'
- existinﬁ-wegetationai‘conditions.isza dsé%ﬁi.fooi'iﬁ'é%éluatibﬁ,ofTﬂ*frf"
'.populatlon changes‘whlch maw occur as‘a result of tuture habltat
”zmodlficatlons | o B | |
' The crow1ng count has heen employed.to establlsh an 1ndex ‘to theii?
"annual‘abundance of cocks Pheasant crowang on the study‘area g |
(Flg 12) reached a peak between Aprll 28 and May ll when an average
of 14.6 crows were heard per two—mlnute perlod The hlghest average

number of crows per two—mlnute perlod ‘was 16 2 and was- heard on May 2.;

R Crow1ng counts conducted on, the study area dur1ng 1973 and 1974 by _fLaﬁg“>.>

'c'Eustace (unpubllshed data) 1nd1cated the peak of crow1ng occurred

e dur1ng thlS same tlme."Ih;s-consrstency:wathln thegthree years, eveniﬁf;fo“iﬂ‘f:
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Figure 11. Woodland cover type.
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AVER. NO.OF CROWS PER TWO MINUTE PERIOD

-Figure 12,
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Pheasant crowing count census during spring 1975.
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thqugh the sﬁring of l975 was unusually wet apd cool, confirms Gétés"
(1966) findings that tﬁé méjor.iﬁfluenéé 6f spring weather was in
delaying.or.édvanciﬁg Fﬁé s;aft of'éroﬁiné, but not in dispiacing the
peak.. |

Resulf; of,repéated triangulations ;nd obéervatibns,Aiﬁdicatgd
fhat 29 crowing cocks wefe eéfablished 6n.the study area during the
spring of 1975. Thé density §f érowiﬁg qockg ﬁithin the study area
bo;ndarigs was comﬁuted té'be one é5ck péf 46.6 acres‘of 13,8 crowing.
cocks per squéfe milg.'

Crowing cock numbegs; togéthér wi;h,spring sex ratios perﬁitted
an estimate-éf the totéi spfing poﬁulation. Sex ratios calculated
from all figid'observapiqné KTaflé 3)'éhqwed consiééentl& smaller
prdportions‘of héns.than fhose'éalcﬁlaféd from qbservétions of harem ;:
groups. This.mayiBéAexplaiﬁé& by the differences in the-behavior and ¥
subsequent obééfvébility'of gqék'a; compared‘to hen'pheasaﬁts during .
this timé of the year (Taber 1949, Shick 1952, Robertson i958). Thé’
ﬁighest fgprééentatiQn-éf heﬁS'WasnfeCorded between March 30 and |
_April_lzlénd stéédily déclined there;fte;, 'ihis steédy deciine‘in the
iéex ré£io,af;e;4eariy April ‘was also nofed‘by Wesfon'(1954) and :
Stokes (1954). Stokes éonclﬁded that the-deqiine was' a result of the
onset of egg layiﬁg éhd.inéubétion'cauéing.fewer hens to appear in the

open where they could be counted.
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TABLE 3. SEX RATIOS OF PHEASANTS DURING -THE SPRING OF 1975 CALCULATED

FROM ALL FIELD OBSERVATIONS AND FROM OBSERVATIONS OF HAREM
GROUPS ONLY. - C .

“Number of - - Number of = Number of Sex Ratio

Period Observations. Males Seen Females Seen Male:Femalé ‘
All Observationéf o [ ‘
3-16 to 3-29 - 40 S8 - 11 1:0.29
3-30 to 4-12 . 23 - 22. 45 1:2.05
4-13 to. 4-26- - - 104 o 94 .. 116 1:1.23 "
4-27 to'5-10 96 . 89 60’ 1:0.67 .
5-11 to 5-24° .. 76 © .76 29 1:0.38 -
525 to 6-7 . -.104 99 1:0.24
Totals a3 0 418 . 285 1:0.68
S T ,
Harem Observations?!: o ‘ ) o
13-16 to 3-29 R R - ) "1:2.67
3-30 to 4-12 . 10 w0 0 39 1:3.90
413 to 4-26 . . - 25 - 25 - 90 1:3.60
' 4-27 'to 5-10 26 . 26 .. 51 1:1.96
5-11 to-5-24 17 ... 18 25 1:1.39
5-25 to-6-7 - - 16 16 18 1:1.13
BT | 1:2.36

 Totals .. 97 S e 231

1Tncludes only hens observed in dssociation with cocks.

¥
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Due to thelproblems of.observing hen pheasants, it was concluded
that the'highest sex ratio recorded, one nale to 3.9 females, was a
minimum estimate of the true ser ratio,exlsting on the study area dur-
ing this springf This sex ratlo coupledIWith 2§ crowing cocks on the

study area suggests a'minimum spring poPulation.of 142 pheasants.

Pheasant_bse.of dover Types
Numbers‘of pheasants'obseryed_ln cover types by actlvity are
presented in Iable 4. In addition; the numbers of pheasants'one might'
expect- to observe were computed based on the proportlonal ava11ab111ty

of each cover type (Table l)

Crowing Observations

Observations of crowing cocks were nade during the crowing.count . .
‘routes and during early mornlng driving routes. One hundred and twenty; A
nine cock pheasants were observed crowing with él percent of these |
occurrlng on the uncultivated cover types. Hayfields, which made up
over 21 percent of the study area, included” less than 2 percent of the
'crow1ng observat1ons. Over 64 percent of all the crow1ng observat1ons o
Ioccurred on the Groveland Shrub-Woodland Woodland—Shrub and Woodland
uncultlvated cover types, wh1ch compr1sed 25 4 percent of the whole
study area. Th1s_suggested;that crowlng.cocks were positively associ-
ated with areas of.moré_conplex-layers or increaSing vegetational

diversity (Table 2).
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TABLE 4. NUMBERS OF PHEASANTS OBSERVED USING VARIOUS COVER TYPES FOR
CROWING, FEEDING, AND LOAFING AS COMPARED WITH EXPECTED.

‘Crowing . Feeding Loafing

Cover Type Observed Expected1 Observed Expected? Observed Expected?
Cultivated Portion
Hayfields 3 34 102 160 3 -
Unharvested Corn 8 9 83 44 0. -
Fall Plowed Corn 5 9 4 42 0 -
Unharvested Barley . 3 6 69 28 0 . -
Harvested Barley 2 S-S 13 0 -
Fall Plowed Ba?ley 3 - 5 69 22 0 . -
Fall Plowed Sugar Beets 6 12 18 57 0 -
Subtotal 30 78 366 366 3

~ Uncultivated Po?tion
Grassland o 3 - 4 0 - 0 7
Savanna . ‘ 6 19 21 - 19 34
Grovelam-i . - - 38 21 1 - 52 39
Forest - s g o. . - s 14
Shrub - -_‘ 5 . 5 2 - . 12 9
F;resﬁ—shrub 8 . 6 0.. - 8 12
Shrub-toodland s 8 0 - 20. 15
Woodland-Shrub 20 6 0 - 24 12
Woodland 14 5 0 oo 8 9
Subtotal 129 81 24 151 151
Total : 159 159 390 154 .

Tcalculated by multiplying the percentage of
the total number of crowing observations.
2Calculated by multiplying the percentage of
portion by the total number of observations
3calculated by multiplying the percentage of
portion by the total number of observations

the cover types on the study area by

the cover types on the cultivated
on the cultivated portion.

the cover types on the uncultivated
on the uncultivated portion.
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Feeding Observations

Literaturé concerning foqd.habits of adult phgasants generally
shows that agricultural créps wére £he major.food_items throughout the
year (Dalke 1937, Hiatt 1947; S;ollberg and Hine 1952, Trautman 1952,
Korschgen 1964, and Kopischke aﬂd~Harrié‘1969). During this study over
93 percent of the 390 feeding dbsefvatio;é'were recorded in cultivated
'pover fypes. Because pheasénts are not,és readily observable iﬁ
pncultivatéd.tybes, éxPected'vélﬁeé for feeding observations (Table 4)
afe.computed on the basis-of‘qbservations oéccurring only on the
.cultiyated.éortion 6f-;he-study'area..'Amoﬁg the .cultivated éover tyﬁes,
pésitive selection is indiéétéd for unharveééed corn and barley fieids,
where more than'twiée;the feeding:pbsefyationé‘occurréd than ﬁoﬁld be

~ expected.

Loafiﬁg Qbseantions

Loafiﬁgiébseryatians wéfe recqrded'@hile systematicaily wa;king
aﬁd dfiviﬁg'thé stu&y aréa'during the day. . Of the 154 QbServatipns,
only 3 were fecordéd'iﬁ:the cultivated Cngr pres;. No definite ﬁré—_
fefence is ip&i;é#ea for loéfing sités; Withiﬁ uﬁculfivated types,
aithoﬁgﬁ Ehgre abpééfé to bé‘a Qoéiti?e:seleéfiﬁn for areas of increas-

.ing vegetational diversity. .
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Activity Centers'
During the breeding season; it is generally agreed that individual .
cock pheasants associate themselves with gfoups of hens (harems), and_

" are found-in the same.géneral logation throughout the spring (Leedy and
Hicks 1945, Wight 1945,  Baskett 1947, Taber 1949, and Robertson 1958):
Several differeﬁces of opinion have been expressed concerning territori-

‘ality iﬁ male pheasants. 1In afeas characterized by coﬁsiderable amounts’
of cuitivated land and small.amounés‘of eétablished cover, the territo-
rial bounﬁaries'éppear to be quite piastic (Baskett 1947, Taber 1949,
and Robertson 1958). This may be a result of pheasant response to a
changing haBitat.cauéed by farming activities. 1In other areas where
cultivation was less intense and the hébitat more stab;e, the territory '

- apﬁears to be sharply bounded (Randail 1940,-Wight 1945, and Sﬁarp and-i
McClure 1945). | . ‘ ‘

During thg present séudy, areas habitually used by groups of
pheasants eérly in the.épring appeared‘to remain in use at the close of

'the studyﬁ Thié.@éy ﬁave been a result 6f the unfavorable spring' \
Qeathe; which caused farm,wofk to be delayed and this area being
characterizg& by a moderate amount of established cover, which provided
stability in the habitat.

‘Areas habitual}y used by individual crowing cocks in association

with groups of hens were designated as activity'centers (Fig; 2).

These centers formed the nucleus of the breeding season activities.
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The number of‘pheaséngs observed crowing, feeding, and loafing on eachn
activity center is given in Tabie'S. The percentages of the different
cover types preseqt in éach activity center are presented in Table 6,
the sizé, number of cover types an& miles.of edge of each are given iﬁ
Table 7.

Acfivity cehter.numbgr 2; (Taﬁle 7), was not inclﬁded in the
computing of'the‘average nuﬁber of cover types and miles of edge for the
activity centers. A silage pit,.where.cattle were fed during the spring,
was located near ;his activity centgr creating an artificial foqd_spﬁrce
for the pheasants.

The activity ceﬁters ranged -in size from 4.5 to 30.0 acres, aver-
aging 12.4. Thé nuﬁber of cover.types found on each activity center
ranged from 3 to 7 averaging 4.89, and thé,miles.of edge ranged from-
0.195 to 0.850 évefaging_0.451. The activity centers composed 24.6
percent of the study area, while 32.2 perceht of the tétal miles of
edge on the study area was present within them. The activity centérs
also included over 51 percent of the unharvested corn, over 44 percent
of'the unharvested barley, and over 48 percent of the fall plowed
barley. |

To compare the activity centers to the available habitat, a map
" of the study area.was griddéd into'119 twelve acre plots (based on the
12.4—;cre average size of the actiﬁity centersj. The number and kinds

. of cover types and the miles of edge on each 12 acre plot were noted.




=30~

TABLE 5. NUMBERS OF PHEASANTS OBSERVED DURING DIFFERENT ACTIVITIES ON
THE ACTIVITY CENTERS DURING THE SPRING OF 1975.

Activity } .
Center Crowing . : Feeding Loafing Total
1 6 10 4 20
2 6 7 6 19
3 8 7 8 23
4 5 11 0 16
5 4 7 7 18
6 9 . 7 1 17
7 8 15 2 25
8 9 0 15" -
9 '8 6 20
10 4 13 25
11 3 15 23
12 7 29 ° 7 43
13 8 24 11 43
14 4 15 4 23
15 -3 26 13 42
16 5 8 3 16
17 3 11 7 21
18 6 9 2 17 .
19 5 24 0 29
20 .5 6 2 13
21 4 15 1 20
22 9 . 5 2 16
23 5 9 . 0 14
24 3 " 28 7 38
25 4 29 8 41 .
26 3 7 5 15
27 7 7 4 18
28 4, 28 12 A
I 4 21 4 29
Total R 159 Co390 . 154 703




TABLE 6. PERCENTAGE OF COVER TYPES OCCURRING WITHIN EACH ACTIVITY CENTER.
Percentage of Cover Tvpes Composing Each Activitv Center

5 % £ s 3 el E E % % -

O g 5 $ > @ > = @ = g < o 5 L& z 5

Activity Size in ':; E & o .E‘ % s % o e 'E E § ﬂé § f:. é -g;é é? :5
Center Acres = 53 I 58 =3 e - & A & £ & £ G o5 2
1 11.2 -125 357 - - .036 - - - .018 464 - - - - -
2 12.4 - .016 - <113 - - - - .016 .258 - - — 420 177 -
3 12.8 - - - .141 - - - - - - .141 - e - .718 -
4 13.8 -333 .261 - - - - - - .130 .102 .029 - - .145 - -
5 11.7 .308 - - - .014 - - - - .069 .027 - 137 L445 - -
6 16.8 .119 .190 - .179 - - - - .167 .107 - - 143 .095 - -
7 30.0 .227 =373 - - - - - - .107 .107 - - = - .186 -
8 9.6 .083 + 125 - - .167 - - - .167 - = & - = - .458
9 10.0 .030 - - .180 - - - - .110 .500 - - .180 - - -
10 1.2 -143 - - .161 - - - - .285 L411 - - - - - -
11 6.4 «312 - - - - - - - 219 .281 = - = .188 - -
12 9.2 044 .587 - - - - .065 .022 - .065 - = - - 217 -
13 13.4 .328 .105 - - .284 - - - .015 - - - - .134 - .134
14 10.4 -115 - - .154 - - - - +539 -192 - - - - - -
15 8.8 - - - .500 - - - - - - - .386 - - 114 -
16 11.0 .309 - - .309 - - .018 - .073 - = - = - .291 -
17 16.0 -275 .275 - = - - - - - 250 - - 2 200 - -
18 11.8 «372 - - - - .068 .068 - - .186 .094 - - .094 - .118
19 5.4 .134 .433 - - - = .060 - .134 090 - - .037 112 - -
20 18.9 .058 - .529 - = - .254 - .032 - - .032 .095 - - -
21 13.6 - - - - - - .559 - .206 «235 - - - - - -
22 17.6 - - - - - .318 .045 - - +273 - .364 - - - -
23 4.5 - .531 = .133 - - - - +159 - - - 2177 - - -
24 15.6 - - - - - .359 .026 - - .154 - +333 - .128 - -
25 8.6 - - - - - .465 - - - .279 = = g .256 - -
26 7.0 - - - - - 457 - 144 - L343 - 086 - - - -
27 12.1 - - .397 - = - - - .330 182 .025 - - - = .066
28 15.2 .657 - - .092 - - - - .145 .053 .053 - - - - =
29 14.2 .620 .056 - .141 - - - - - - = - %= .183 - -
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TABLE 7. SIZE, NUMBER OF COVER TYPES, AND MILES OF EDGE OF EACH
PHEASANT ACTIVITY CENTER ON THE STUDY AREA.

Activity ~ "Sdize in - - - Number of Miles of
Center Acres - . -Cover. Types Edge |
1 ©11.2 5 0.385
2 12.4 6 0.415
-3 12.8 3 0.195
4 ©13.8 6 0.730
5 11.7 6 0.335
6 16.8 7 0.665
7 30.0 5 0.850
8 9.6 5 0.415
© 9 - 10.0 . 5 0.325
10 11.2 4 0.445
11 L 6.4 4 0.335
12 9.2 6 0.405
13 13.4 6 0.610
14 - 10.4 4 0.260
15 .. 8.8 3 0.310
16 © 11.0 -5 0.375
17 '16.0 4 0.655
18 o 11.8 -7 0.660
19 5.4 7 0.355
20 - 18.9 6 0.600
211 13.6 '
22 17,6 4 0.445
23 4.5 4 0.195
24 15.6 -5 0.595
25 8.6 3 0.345
26 7.0 4 0.360
27 12.1 4 0.450
28 15.2 5. 0.375
29 14.2 4 0.530
Average? , 12.4 4.89 0.451
Average for 12 - ,
acre plots - 12.0 - 3.42 .. 0.328

‘Number of cover types and miles of edge not computed for this activity
center (seé text).
2Averages based on 28 activity centers, number 21 not included.
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The average number of'éover types'and the miles of edge for thé'lZ aérg
plots is given in Table 7.° Table 8 shows the percentage of éll activi;y
centers and the 12 acre plots having each of thé cover types present on
them. |
Comparing the activity centers - to ;he 12 -acre plots, over 89 perceﬁt-
of the activity centers had more thén three cover types:and more than‘ |
0.30 miies of eage, while the 12.acr¢~plot§ had only'45 and 53 percent
respectiQely.- Over 96 percent of the activity center included a barley-
~or corn cover type, while these types were found .in less than 60 percént

of the 12 acre plots.
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TABLE 8. PERCENT OF ALL ACTIVITY CENTERS AND ALL 12 ACRE PLOTS HAVING
INDIVIDUAL COVER TYPES OCCURRING ON THEM.

Cover Type Activity Centers 12 Acre Plots

Cultivated Poréion

‘Hayfields ' o 67.9 . 51:1
Unharvested Corn . 42.9. ) ‘ 26.9
Fall Plowed Corn 7.1 - , 9.2
Uﬁharvested Bariey~ . 39L3 . 16.0
Harvested Barley | _ 114.3, _ 9.2
Fall Plowed Barley ' o 17.9 . 11.8
Fall Plowed Sugar Beets - " 25.0 _ ' '18.5

Uncultivated Portion . )
Grassland o 7.1 - 11.8

Savanna _ ‘ . 60.7 ' ' - 445
Groveland : 71.4 48.7
Forest L o 21.4 - 13.5
Shrub o 1.9 - 13.5
Forest-Shrub . 21.4 _ 0 14.3
Shrub-Woodland . 42.9 23.5
Woodland-Shrub A I A ~15.1

Woodland S 143 L 9.2




DISCUSSION -

The availability‘of foqd in'close.association with cover appeargdz
to be the determining factor in the utilization of portions of the stuay
area during the séring of 1955. The dafa bresénted in Téble 4, shows~
that cultivated covef‘t&pés were déed primaril& for feeding while the .
mgjority éf pheasants were found in uncultivafed-cover types during
other times bf the day. Tﬁere #ppéared to be gféater selection for
individuai cul?ivated.éover types for fgeéing than fo? individual.

" uncultivated éovép t&peS for crowing and loafi;g.

Thé ﬁaiority of feediﬁg QbserVatiOﬁs'occurred on barley and corn :21
fieldé. Tﬁe'importange.of these éwo.t§pes‘as f;od items is also iﬁpiied
since virtually.éll such fields had activity éenters aésociated with .
them. The few that &id not, e;;her lacked ﬁncultivated cover types in
juxtapositién ér f;od'dﬁring the spring. Eééh individ;al barley and
corn‘field had its own set ofAcircumstances prior-to an&Aafter ha?vesté
that determinéd tbe'aﬁqun£ of food matérial'avéiiable during the spring
aﬁ& to what dggree the field was utilized by éheasants. In harvestéd
fields, weéther &uriﬁg the.groﬁing'seasdn, fhe time of-harvést, and
the efficienéy of ‘the harvesting metﬁod défermined the amount of food -
materiai.avaiiabié aféer_harvest. Thé degfeé‘and fype~of plowing
épplied.to the field after harvestidetefminedvhow.much of ghe food

ﬁate;iél was available in the spring;. Unharvested corn fields ﬁad'a
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great deal of food material available during the spring.” Observations
of pheasants in thesezfields and indicated use (droppings, tracks, |
feathers, etc.) shoved that only the periphery was used with the major- _
ity of the field not being utilized: It would appear that the lack of
_ security and/or diversity in the center of these fields made much of
thevfield'unattractahle to pheasants even though-there'was an abundant
food'supply. | | |

The presence of food in a field did not insure use by pheasants
unless this food supply was in close‘association with cover (unculti-
vated cover types). The occurrence of uncultivated cover types within -
the activity centers-correSponds closely to. their proportional avail-,'
ability over the whole study area (lable‘S). Crowing and loafing
observations ‘were recorded in a11 uncultivated cover types (Table 4),
except no loafing pheasants were obserVed in.the Grassland type. This
1mplies that the close association of any ‘of the uncultivated cover
'_types, except possibly the Grassland type, to an available food source‘:
is sufficient enough to support pheasants during ‘this time of ‘the year.-
Observational data (Table 4) tend to show that when the opportunity
for selectionloccurs,'areas of increased vegetational diversity are j*
more attractive for loafing and crowing but these areas are not

necessary.
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The size and Fhé-number of.cdver-types found in each activity
center (Tabie 7), is 1arge1y‘a reflection of the amount of area needéd'
by pheaéants to fulfill their requirements for food and cover. As thé:-
size and the number of cover types increased'tﬁe mileé_of edge found )
in that act'ivi’ty center corlrespo.r'lldingly increased. Pheasants forced
to~range‘far between food and cover tended to have a 1arée activity
center and bé asséciétéa with a'greater number of intervening cover
types. This Qas-the cése with.activit§ centef number sevén, (Téble.6)}u
where pheasants utilized'thé éeriphéry of an unharvested éorn field.
Iﬁ other instances where a food source wés-localized close to cover,
the activity centgr was small and'the uncultivated cover types

utilized tended to be small in number as in activity center number 23.




. MANAGEMENT IMPLICATIONS

Information gathered during the:nine months of this study indicated
'spring'data'were-more useful in-determining the abundance and distribu-
tion of pheasants than data'collected'during the summer and fall.
:Pheasants were:most obseruable during'the month of Aprii Hwhen court-
_shlp actlrlty was at 1ts helght and the vegetatronal cond1t10ns such
that pheasants were .less 11ke1y to be obscured by vegetatlon The sex
ratio computed durlng'Aprll prov1des an'1nd1cat10n of the'cock harvest -
'durlng the preV1ous ‘fall. and when coupled with the number of crowing
cocks permlts a good estlmate of the total pheasant population present
" at that t1me. The'locatlons of crow1ng cocks and-the1r associated hens

~perm1ts determlnatlons of what areas pheasants are using. An under-

standing of the food—cover relatlonshlps on these areas, aids in-

- directing future habltat mod1f1cat10ns.

.Durlng:the_present.study,.pheasants'were_most attracted to areas
where erther barley'or corn,'as-food, were:avaiiable in ciose.associa-
tion with'coyerL “Current'agricuiturai practices involved with sugar
_beet_farming'results‘in these.fields being foodless during the spriné.
;Hayfields also do not have sufficient food to maintain a‘pheasant
populatlon, as amplled.durlng this study and indicated 1n literature
concernlng food habits of adult pheasants (Hlatt 1947 Korschgen 1964{

- and Koplschke_and Harr1s 1969). Barley_and corn fields left
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unharvested is neither financially practical nor necessary to insure
pheasant utilization.. Informgtion from this study showed fhat pheasants
utilized only the‘periphefy of tﬁesé fields, probably because of
sécurity reasons; Bafléy and porn,fields:that are harvesfed and not
fall plowed or not intensively piowed;,situétéd,close to:cover should
provide sufficient food fof pheasan#s..

Duﬁing.tﬁis study lgfge areas of eifhef féod or cover were not
fully ﬁtilized. Pheasagts géﬁgrélly do qot.ga any farther-into a
cultivated field than necessary to fdlfill fheirirequifements for food.‘
When considerable co?er was adjacent to a food source, only the.25450
foot s;rip of cove? associated ﬁith the edge was used. During the.
étﬁdy pheaéants ;tilizéd all the'udcultivéteﬁ types és cover with
those of-increaSing vegétatippal divé;sity being selected when avail-
able. This may nét be true dugi#g’wintef~when'snow conditions ﬁay
require the more denmse and contifuous ﬁncultiyatéd.éover types to be
available. |

Pheasants probably woﬁlq cbnti;ue to usevaréas thé; were used in
the sﬁring.as 1ong‘as this food—cover.rglationship persis;éd. .Pheas—
ants chénging their éréas‘of use during tﬁe summér and fall is 1érgely
caused by &iffefénces in maturatioﬁ,énd ﬁimes of hafvést of various. ‘
crops (ﬁéngon and Progu1ske 1973). A maﬁagement plaﬁ that in;lgded

the'groWing'of several crops used by bheasants as food (barley, corn,
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wheat, oats, alfalfa, soybééns? etd.)-and_iﬁéﬁred ;h;t édver'was
~available clbgé fo!thésé cppps,yéaf ?round; should enhance the \
survival of yoﬁng:and additoiFhé,overgll”éa;tying’capacity of pheasénfs

in that areafT .
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