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CHAPTER I 

INTRODUCTION 

One result of the popularity of the bobwhite as a game bird has 

been the numerous studies concerned with various features of its ecol

ogy. In addition, large sums have been spent on habitat development 

(Nelson, et al., 1960) intended to elevate carrying capacity. In spite 

of the research and development mentioned above, there is evidence that 

the conunonly-employed practices of establishing so-called or potential 

food and cover plants have not materially benefited the species (Marshall, 

1953; Gehrken; 1956; Wunz, 19.59). Management techniques presently em

ployed may result in higher quail populations in some instances (Scott 

and Klimstra, 1954; Steele, 1960; Wilson and Vaughn, 1944). Frye (1961) 

concludes, however, that these are much too expensive for widespread 

application, and that most hunters harvest birds available as a result 

of no particular or direct effort toward the enhancing of their habitat. 

One present need appears to be for a simple, widely-applicable 

method of identifying the bobwhite's habitat. In order to do this, it 

is necessary to be able to recpgnize individual habitat components 

(Stebler, 1958), or specialized places (Leopold, 1933). This report 

sununarizes research directed at providing. a basis for description of 

places used by bobwhites for roosting, daytime resting, dusting, escape, 

foraging and whistling. Local food use is also reported, with the food 

resource being recognized as a part of the foraging component. 

1 
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A major problem encountered in attempting to describe the habitat 

of a given animal species is the lack o:j: adequate methods. Emlen (1956) 

and Elton and Miller (1954) have suggested techniques for use by animal 

ecologists in describing vegetation. These methods, however, offer pro-

cedures for characterizing the general area where a species is found, 

rather than a means of describing the actual habitat of that species. 

In the present study, a modification of Emlen's mensurational approach 

was used. It was applied, however, only to the habitat of the bobwhite-

those places actually used by the birds. 

Field work was conducted from July of 1961 to January of 1963. 

Laboratory work in connection with food-use analysis was conducted con-

currently and at the close of this period. 

The study was supp'orted by the Oklahoma Cooperative Wildlife Re

search Unit 1 and the National Wildlife.Federation and carried out with 

the counsel and advice of my major Adviser, Dr. A. M. Stebler. Members 

of my advisory committee, Drs. F. M. Baumgartner, D. D •. Dwyer, H. L 

Featherly, B. P. Glass and R.R. Walton, were consulted freely. Messrs. 

Carl Baucom, George Cooper, H. M. Delozier, John O'Lary, R. T. Lawler, 

and J.M. Springer made their lands available for this study. 

10klahoma Department of Wildlife Conservation, Oklahoma State 
University, U. S. Fish and Wildlife Service., and Wildlife Management 
Institute cooperating. 



CHAPTER II 

DESCRIPTION OF THE STUDY AREAS 

Bruner (1931), Blair and Hubbell (1938) • and Duck and Fletcher 

(1943 and 1944) have classified the vegetation of Oklahoma. Curtis 

and Ham (1957) have provided a view of the physiography of the state. 

The present study areas were located near the ·Lake Carl Blackwell 

Area, in Payne County, and are described below. 

Main Study Areas 

The three main study areas furnished all the data on food use, 

and the greater part of the data regarding cover. These areas com

prised parts of Sections 19, 20, 29 and 30-Tl9N..,RlE, as shown in Fig.l. 

Ecological situations represented were cropland, post oak-blackjack 

oak upland, and bottomland timber. ThE: study area boundaries delimit 

the areas of principal use by bobwhites. 

Baucom Farm Study Area 

This area was mostly cropland,. with the northeastern two-thirds 

being planted to wheat in season. The remainder was fallow during the 

course of the study, . and the entire area of cropland was fallow ex~ 

cept during the wheat-growing season. The wheat was cut in late June 

and the field was subsequently dominated by herbaceous species including 

trailing wild bean, _goldenweed • fringeleaf paspalum, sunflower, croton, 

3 
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flower-of-an-hour and rough buttonweed. The area that was fallow year 

around was mostly dominated by goldenweed, terragon snakeweed, and 

prairie threeawn. Fringeleaf paspalum was scattered in this area, and 

several clumps of johnsongrass were present. About one-half of the small 

field in the southeastern corner of the study area was covered by an 

erect growth 'of mat sand bur,. and the remainder was dominated by hairy 

crabgrass, rough buttonweed, aster and trailing :wildbean . 

. A block of regularly mowed meadow was present in the southeastern 

part of the study area, with areas of unmowed tall grasses immediately 

to the north and to the southwe,st. 

The fencerows and ravines were g:enerally dominated by American elm, 

hackberry, roughleaf dogwood, Chickasaw plum, and sumac. The trees were 

mostly of low growth, with limbs extending n.ear the ground. The presence 

of the shrubs added to this effect. Two small, open clumps of low-

growing oaks were present, and clumps of sumac were scattered in several 

locations. 

Oak Upland Study Area 

This area was composed principally of woodland dominated by low-

crowned, low-branching post oak and blackjack oak in generally open stands, 

with a spotty understory of coral.berry and with clumps of sumac scattered 

throughout. The woodland was interrupted by numerous openings of varying 

area. The larger ones were abandoned cropland now dominatetl by tall 

grasses including little bluestem, silver bluestem .and yellow indiangrass. 

They also contained a variety of bther plants scattered in small stands 

2 
See Appendix A for a list of common and scientific names of pl~nts 

appearing in this report. 
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presumably a result of different degrees of slope, drainage, and soil 

depth. These included johnsongrass, western ragweed, fringeleaf 

paspalum, lespedezas and showy partridgepea. 

Numerous openings too small for inclusion in Fig. 1 were scat

tered through the woodland. .Many of these .were created by continuous 

cutting for firewood. Plant growth in such openings was variable, de

pending upon area, age, and perhaps other factors. Panicum grasses were 

abundant in some of these, and under the taller oaks. Sumac clumps were 

connnon in openings of various sizes. Three very narrow ravines ran 

through the woods. Grazing was very lightj and no part of the area was 

under cultivation. 

Bottomland Timber Study Area 

This was a narrow, sparsely wooded area dominated by American elm, 

eastern poplar and eastern black walnut. The smaller trees,. together 

with a scattered understory and fringe growth variously composed of 

eastern redcedar, roughleaf dogwood, coralberry and greenbriar, provided 

considerable growth near the ground. This, effect was dC:cented by a1f 

unevenly distribut(;ld ground cover of broadleaf uniola, white crown.beard, 

bedstraw, nimblewill and other herbaceous plants. Tangles of grape were 

not unconunon, and clumpf? of sumac were again scattered in openings. 

Luxuriant stands of tall grasses, dominated by yellow indiangrass, blue

stems and johnsongrass, were present along the fringes of th.e bottom. 

Topography was variable even in this comparatively wet situation. 

Openings on higher sites supported quail foods including western ragweed, 

fringeleaf paspalum, panicum grasses, lespedezas .and silver nightshade. 

Grazing was li,ght in ov,erall effect, but in fall and winter was 
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destructive of the limited stands of johnsongrass. 

Supplemental Study Areas 

These areas provided some of the data pertaining to cover. They 

were located a short distance west of the main study areas, and repre

sented abandoned farmland, tall grass prairie, and timbered bottomland. 

Lawler Farm Study Area 

This area of recently abandoned farmland was located just north of 

State Highway 51, in the NW 1/4-Sec, 24-T19N-RlW, and included a few 

acres in.the SE 1/4-Sec. 14. The study area was centered on a wooded 

ravine that ran southeasterly. The ravine originated as a.wide, flat 

dra_inage dominated by western ragweed, bristlegrass and dropseed, and 

dotted with low clum_ps of osageorange and coral berry. The drainage 

deepened slightly and was covered at one point by a dense stand of 

shrubby indigo amorpha. Further on it changed into a narrow, deeper 

ravine fringed with an open .stand of American elm, eastern poplar, rough

leaf dogwood, indigo amorpha and eastern redcedar. The appearance of 

low woody growth was accented by the fact that some of these plants 

grew in the ravine itself, and their lower limbs extended to ground

level. .. Several clumps of sumac were present. 

Two unoccupied farmsteads were present, one on either side -of the 

ravine. The one on the southwestern side included about four acres of 

intermixed tall g_rasses and £orbs, and several more acres of abandoned 

cropland dominated by silver bluestem and prairie threeawn. 

The farmstead on the northeastern side of the ravine provided a 

more varied ecological situation, and received most of the bobwhite use. 
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An old barnyard on low ~round adjacent to the ravine supported a dense 

stand of johnsongrass and lambsquarters goosefoot interspersed·with 

eastern redcedar. The hill that the house occupied was rocky and eroded, 

and supported a variable stand of herbaceous plants dominated by western 

ragweed, silver bluestem, fringeleaf paspalum, hairy crabgrass, dropseed 

.and terragon snakeweed. The slope between the house and the ravine sup

ported a less varied stand of herbs dominated in spots by tall grasses, 

terragon snakeweed, and prairie threeawn. The upper end of the ravine 

was grazed, but the remainder of the area was not in agricultural use 

during the period of the study. 

TalL Grass Prairie Study Area 

This area was located between two arms of Lake Carl Blackwell and 

occupied the SW 1/4-Sec. 12-Tl9N-RlW. Most of the a:tea was dominated 

by little bluestem and yellow indiangrass. Places of particular signifi

cance during summer and early fall were small, open groves of low-grovying, 

limby post oak and blackjack oak with considerable sprout growth. The 

oaks provided a scattered cover,. and a greater variety of other plants 

were present among them than in the tall grasses. Notable among these 

were fringeleaf paspalum, hairy crabgrass, lambsquarters goosefoot, 

common poke berry, . and bristlegrass. 

A fringe of tree and shrub growth was distributed in a spotty 

fashion along the lakeshore. The introduction of a large herd of 

cattle later resulted in drastic reduction of the herbaceous vegetation 

in the oak-dominated areas. Bobwhite sign was lacking after this and 

the study area was abandoned. 



9 

Bottomland Timber Study Area 

This area was centered on an intermittently-flowing tributary of 

Stillwater Creek, which formed the western extremity of Lake Carl 

Blackwell. It occupied the E 1/2, SE 1/4-Sec. 3 and W 1/2, SW 1/4-Sec., 

2-Tl9N-RlW •. This was a shallow drainage covered by an open, low-crowned 

stand of American elm, hackberry and willow. Small, shrubby clumps of 

roughleaf dogwood, indigo amorpha, coralberry and sumac were scattered 

among the trees and along the outer edges of the stand of trees. 

Immedi?,tely west of the wooded drainage was a meadow about 200 yards 

wide, and west of this was a large field withsorgµum patches at its north 

and south ends. On the east side of the drainage was a hill dominated 

by tall grasses interspersed with £orbs and clumps of shrubs. The 

vegetation of the area h4s been described in detail by Goertz (1962). 

Across State Highway 86, in Sec.. 2, was a lightly grazed pasture domi

nated by little bluestem and with a stand of black locust at the western 

edge, next to the highway. Several clumps of sumac and a fringe of 

johnsongrass bordered the south edge. 



CHAPTER III 

METHODS 

Identification of Habitat Components 

Places used for six different purposes were distinguished. The 

criteria used were: 

1. Places Used for Roosting: 

Birds found huddled together at daylight or dusk. 

Small heaps of droppings found in areas where birds had been 

heard whistling at dawn or dusk, or to which they had been observed 

flying at dt;isk (Klimstra and Ziccardi, 1963: 204; Wilson and Vaughn, 

1944:86). 

In the latter part of the study, small heaps of droppings 

found in open vegetation where bobwhites were known to roost or sus~ 

pected of roosting. 

2. Places Used for Daytime Resting: 

Birds found sitting together in a group; in winter huddled 

together in roosting fashion. 

Droppings in a small group, similar to a night roost but 

with fewer droppings (Errington and Hamerstrom, 1936: 325). 

In the latter part of the study, groups of droppin,i,~ found 

in places where bobwhites were known to rest or suspected of resting. 

10 
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3. Places Used for Dusting: 

Presence of dusting spots (Stoddard, 1931:56); birds present 

or absent. 

4. Places Used for Escape: 

Places were noted where bobwhites took refuge upon being 

disturbed. 

5. Place£ Used for Foraging: 

Birds found in the presence of foods known to be utilized 

by bobwhites on the study areas • 

. Evidence of scratching (but not dusting), frequently in 

the presence of known food plants. 

Relatively few droppings, scattered along with signs of 

scratching or about known food plants. 

6. Places Used for Whistling: 

Places occupied by m.ale bobwhites giving the "bobwhite" 

call were noted. 

Description of Habitat Components _ 

At each place where the activity that the bird or birds had en~ 

gaged in could be determined, using one or more of the above ·criteria, 

the following notes concerning the vegetation were made: height, 

per cent density at quail level, per cent overhead concealment (canopy) 

provided, life-form and species. Density and overhead concealment 

were determined by visual estimate. For each observation, vegetation 

described was that inunediately surrounding the place of use, and the 

plant life-form recorded was the one furnishing the·principal cover. 
,. 

For example, sta:tter~d high trees that contributed no cover to the 
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specific place under consideration were excluded from the notes. 

The Du Rietz (1931:45) system of classifying plant life-forms was 

used, except that height of vegetation was measured or estimated, 

so ·that plants were not grouped into arbitrary height classes. Further, 

vines were considered a single life-form and were not classified as 

woody or herbaceous. In order to classify all items encountered, it was 

necessary to categorize .fallen trees and human artifacts qf various 

sorts. 

Most of the data regarding places used for roosting, resting, 

dusting, escape and foraging are recorded in Appendix B, and all ex·, 

cept plant names are summarized in the section on results. In the dis

cussion, these data are compared with data from the literature in order 

to arrive at characteristics of habitat components that are applicable 

to bobwhite habitat in different parts of the species I geographic range. 

Places used for roosting and for resting were in some instances 

recognizable as discrete units of cover. The widths of these units are 

recorded in the section on results. Data relating to whistling places 

are given in the same section. 

Food Use Analysis 

Volumetric measurements of crop and gizzard c.ontents were secured 

by the aggregate volume method described by Martin, Gensch and Brown 

(1946). Similar data from droppings were secured by estimating the per 

cent composition of each sample and averaging percentages •. Frequency 

data were obtained by recording the occurrence of individual foods in 

each crop, gizzard or droppings sample, and computing the per cent of 

the total number of samples in which the item occurred. Both volumetric 



and frequency data were grouped according to season. Droppings were 

handled according to the technique of Wilson and Vaughn (1944). 

13 

Identification of food items was made by comparison of sample con

tents with a reference -collection of seeds, fruits, leaves and insects 

taken from the study areas, and by compar1.son with seeds in the Wild

life Unit's collection and. with keys and illustrations given by Borror 

and DeLong (19 S4) • 

The food use section of the project was a study of 1imit·ed scope, 

intended to identify some of the principal food resources of bobwhites 

in the local area, for comparison with foods used in other regions. .As 

such, it made no attempt to s•ample the exact proportions of various 

foods taken. 

The sample -sizes employed are consistent with the above approach. 

Davison (1940) illustrates the need for a large series of sampling units 

in order to make a .detailed evaluation of food items in a given area. 

Hi_s data show, however (p •. 112), that in a series of 471 crops, the top

ranking items by volume were identified as such in various smaller 

samples •. 

Crop and gizzard samples were used for fall and early winter periods, 

and drq>p_ings samples were used for spring, summ.er and periods of snow 

cover. . Doubtless the gizz(:!.rd and droppings samples overemphasized the 

proportions of .materials that were resistant to digestion. 



CHAPTER IV 

RESULTS 

Habitat Components 

Roosting 

Most roosting spots were found in stands of erect herbaceous 

plants, usually bunchgrasses, about one meter in height, of at least 

10 per cent density at ground-level, and providing little or no over

head concealment or obstruction .. (Table I, Figs. 2, 3, 4). The 

grasses generally provided open spots between clumps large enough for 

roosting by a covey of bobwhites, even though overall density was 

sometimes high. 

The favored roosting area of a covey on the Baucom farm was joined 

on one side by a mowed meadow and on another by a dense stand of johnson

grass. These two latter areas were generally avoided for roosting. 

The meadow vegetation was apparently too short to provide adequate con

cealment, .and the johnsongrass formed a tight canopy of a type under 

which bobwhites seem reluctant to roost. After the johnsongrass was 

ope·ned up by grazing in late 1962, it was used for roosting on several 

occasions. 

Thirty-four different plants contributed to roosting cover. Little 

bluest.em, mat sandbur, and yellow indiangrass were the species most used. 

14 



TABLE I 

PER CENT FREQUENCY WITH WHICH CERTAIN ENVIRONMENTAL TYPES PROVIDED COVER 
AT ROOSTING PIACES OF BOBWHITESa 

Main _Q__tudy Areas Supplemental Study Areas 
Environmental Types n = 1 U b n = ~ 2 n = 6p n = 22 n = 22 n = 66 

Baucom Farm Oak Uplands Bottomland Lawler Farm Prairie Bottomland 

Plant Life-Forms % % % % % %. 

Erect Herbaceous Plants 
Grasses 85.9 95.8 96.6 59.1 100.0 87.9 
Forbs 12.3 1.4 1.7 31.8 - 12.1 
Subtotal 98.2 97.2 98.3 90.9 100~0 100.0 

Shrubs 0.6 1. 7 9.1 

Vines 1.2 

Other Types 

Fallen Treetops - 2.8 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 

aThis table is organiz.ed similar to the frequency table for continuous data given by Steel and 
Torrie (1960:12-13). 

bFor each study area, 11n 11 indicates the number of observations. 
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0 , 
Roosting Places 

(N = 6, n = 413) 

Resting Places 
(N = 10, n = 404) 

Dusting Places 
(N = 6, n = 194) 

Escape Places 
(N = 9, n = 305) 

Foraging Places 
(N = 8, n = 282) 

0 1 2 3 4 5 6 

Meters 

7 
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1.0 

8 9 10 

1.1 1.2 1.3 

11 12 13 

Fig. 2. Height of cover at five kinds of places used by bobwhites. For each kind of place, the hori
zontal line represents the range of cover heights generally used~ 11N11 re.presents the number 
of samples, and "n" indicates the total number of observations. Summarized from Figs. 7, 
10, 13, 16, 17, Appendix B. 
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Per Cent 
0 10 20 30 40 so 60 70 80 90 100 

..... 
Roosting Places I 

(N = 6" r:i : 413) 

Resting Places 
(N = 10, n = 404) 

Dusting Places 
(N = 6, n= 194) 

Foraging Places 
(N = 8, n = 282) ,---i:,- --11--·-- r ., I---- T l I I I I ' I -, -, 

' ' • 
0 10 20 30 40 so 60 70 80 90 100 

Per Cent 

Fig, 3. Per cent density at ground level of cover at four kinds of places used by 
bobwhites. For each kind of place, the horizontal line represents the 
range of densiti_es generally used, ''N 11 represent~ the number of samples, 
and "n" indicate.s the total number of observations. Sunnnarized from 
Figs. 8, 11, 14, 18, Appendix B. 
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Roosting Places 
(N = 6, n = 413) 

Resting Places 
(N = 10, n = 404) 

Dusting Places 
(N = 6, n = 194) 

Foraging Places 
. (N = 8, n = 282) 
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Fig. 4. Per cent overhead concealment provided by cover at four kinds of places used 
by bobwhites. For each kind of place, the horizontal line represents the 
range of overhead concealment generally used, 11N" represents the number of 
samples, and "n11 indicates the total number of observations. For resting 
places, the solid portion of the line represents the growing season, while 
the entire line represents the remainder of the year. Summarized from 
Figs. 9, 12, 15, 19, Appendix B. 
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A few roosting places used during periods of snow cover also were 

observed. These were generally in grassy cover similar to that used at 

other times. The grassy cover used during one period of particularly 

severe weather, however, was in the shelter of woodland, and one covey 

was known to roost in a heap of oak limbs which still retained their 

leaves. 

Units of vegetation used for roosting were of variable size., ranging 

from fencerows to pastures of a number.of acres •. The areas that were 

used consistently, however, exceeded two acres in extent (Table II). 

Resting 

Cover used for daytime resting was strikingly different from that 

used for roosting. Resting places were generally under low trees or 

shrubs which provided considerable overhead concealment, low stem 

density (Table III, Figs. 2, 3, 4), and lateral concealment. 

The lower limit of height of resting cover was about one meter. 

Lateral concealment was usually provided either by drooping limbs of 

the same vegetation providing overhead cover, or by erect herbaceous 

vegetation. .Where lateral concealment was incomplete, the birds often 

huddled against a tree trunk or some other object that provided conceal

ment from at least one direction. 

Resting places were often found in areas recognizable as discrete 

units of vegetational cover. These varied in extent from one tree or 

shrub to large blocks of woods, and long fence.rows and ravines. Units 

with widths varying to less than two meters were freely used, provided 

they possessed the characteristics noted above (Table IV). 



TABLE II 

AREA OF VEGETATIONAL UNITS CONSISTENTLY UTILIZED BY BOBWHITES FOR ROOSTING 

Study Area 

Baucom Farm 

Baucom .Farm 

Bottomland 
(Main Study Area) 

Law let' Farm 

Description of Vegetational Unit 

Umnowed tall grass extending into meadow 

.Fallow field~ mostly in mat sandbur 

Tall grass area beside Hunt Creek 

Size of 
Vegetational Unit 

(Acres) 

2.3 

3.0 

4.8 

Fenced area dominated by tall grasses and £orbs 3.1 

Number of Roosts 

47 in 4 mos. 

77 in 2·.5 mos. 
(2 C·Oveys) 

54 in 3 mos. 

16 found one day 

N ,::;, 



TABLE III 

PER CENT FREQUENCY WITH WHICH CERTAIN ENVIRONMENTAL TYPES PROVIDED COVER AT RESTING PIACES OF BOBWHITESa 

Environmental Types 

Plant Life.,Forms 

Erect Woody Plants 
Trees 
Shrubs 
Subtotal --·-.. -

··Erect Herbaceous- Plants 
Grasses 
Forbs 
Subtotal 

Vines 

Other Types 

Fallen Trees 1 etc. 

Main Study Axeas 
n = 301; 60 n = 30, 46 n = 31, 45 
Baucom. Farm Oak U_1>_lands . Bottomland 

% 

70.0 
26.7 
96. 7 

3.3 

% 

30.0 
41. 7 
71. 7 

3.3 
1. 7 
5~0 

15.0 

8.3 

% % 

66.7 65.2 
23.4 · 15. 2 
90.1 80.4 

3.3 
2.2 

3.3 2~2 

3.3 2.2 

3.3 13.0 

% 

58~1 
12.9 
1J. •. o 

16.1 
9.7 

. 2,5. 8 

% 

55.7 
13.3 
69.0 

2.2 
2.2 
4.4 

3.2 13.3 

13.3 

Artifacts - - - 2.-2 
'IDTAL 100.0 100.0 100.0 100.0 100.0 100.0 

Supplemental Study Areas 
n = 69, 50 n = 19, 0 n = 24, 0 
Lawler Farm Prairie Bottomland 

%. 

71.0 
5.8 

76.8 

8.7 
.4.3 
13.0 

1.5 

% 

94.0 
2.0 

96.0 

8'.7 .· 4.0 

% 1 

84.2 

84. 2 

15.8 

15.8 

% 

33.3 
33.3 
66.6 

12.5 
20.9 
33.4 

100.0 100.0 100.0 - 100.0 

~ 

aThis table is organized similar to the frequency table for continuous data given by Steel and . . 

Torr~e (1960: 12-13). 

bFor each study area, the left column represents mid-April to miq~November, and the right column 
represents mid-November to mid-April; "n" indicates the number of observations. 
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TABLE IV 

PER CENT FREQUENCY WITH WHICH COVER AT RESTING PIACES OF BOBWHITES OCCURRED 
IN VAR.IOUS WIDTH CIASSESa 

Width in Meters 
Maip Study Areas Supplemental Study Areas 

n = 3dS, 46 n = 31, 45 n = 69, 50 n = 19, 0 n = 24, 0 
Oak Uplands Bottomland Lawler Fam Prairie Bottoml.and 

;~ % % % "I .-L % % % __i_ 10 

0 to 2 3.3 17.4 6.5 42.2 11.6 6. O"' 5.3 

2 to 4 20.0 19.6 9.7 26.7 21. 7 so.a 5.3 - 46. 7 

4 to 6 16.8 17.4 19.4 8.9 23. 2 32.0 21.0 - 13.3 

6 to 8 13 .3 8.7 12. 9 2.2 2.9 10.0 - - 20 .0 

8 to 10 13.3 13.0 16.1 6.7 2.9 - 26.3 - 13.3 

over 10 33.3 23.9 35.4 13.3 37.7 2.0 42.1 - 6.7 

TOTAL 100 .o- 100.0 100.0 100.0 100.0 100.0 100.0 - 100.0 

--
aThis table is organized similar to the frequency table for continuous data given by Steel and 

Torrie (1960:12-13). 

bFor each study area, the left column represents mid-April to mid-November, and the right column 
represents mid-November to mid-April; "n" indicates the number of observations. 
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In the case of very small coverts, resting places were necessarily 

near one or more of the outer edges. In the larger coverts, birds had 

more choice of resting situation .. Mean distances of spots.where quail 

rested from the nearest edge, where covert width was more than six meters, 

were 4.5, 4.6, 5.7 and 5.9 m.eters, respectively, in four study situations. 

Dusting 

Cover requirements of places used for dusting appeared somewhat less 

restrictive than for roosting and resting places, It was not unusual 

.to find dusting spots in areas .without overhead concealment, particularly 

following rains, when the first places to dry were in the open, exposed 

to the sun •. On the other hand, dusting spots were at times found under 

canopy typical of resting places (Fig. 4). 

The principal characteristic of dusting places was low plant 

density (Fig. 3). Considerable variation in height and type of vege

tation present was tolerated (Fig. 2, Table V). 

Bare ground was usually used, but birds sometimes scratched through 

leaf litter in order to clear a spot for dusting •. Dusting spots were 

scattered in a variety of· situations often not recognizable as discrete 

units of cover . 

. Escape 

Cover where bobwhites took refuge when disturbed was vegetation of 

at least one meter in height (Fig. 2), and dense enough to hide the 

birds from the observer. Low trees were used most for this purpose; 

grasses reeeived some use in all study areas, and grasses and £orbs 

-together provided two-thirds of the escape sites observed on the Lawler 

farm during the growing.season (Table VI). 



TABLE V 

PER CENT FREQUENCY WITH WHICH CERTAIN ENVIRONMENTAL TYPES PROVIDED COVER AT DUSTING PIACES OF BOBWHITESa 

Main Study Areas Su:e:elemental Study Areas 
Environmental Tv:ees n = 336 n = 39 n = 37 n"' 36. n = 28 n = 21 

Baucom.. Farm Oak U:elands Bottomland Lawler Farm Prairie Bottomland 

Plant Life-Forms i~ % %_ % % % 

Erect Woody Plants 
Trees 18&3 59.0 54.1 16.7 7L4 23.8 
Shrubs 24~2 10.2 13.5 2.8 3.6 
Subtotal 42...,5 69.2 67.6 19.5 75.0 23.8 

Erect Herbac~ous Plants 
Grasses 33.3 20.5 21.6 16.7 14.3 42.9 
Forbs 24q 2 .- 8.1 58.3 10.7 33.3 
Subtotal 57i5 20.5 29.7 ]5.0 25.0 76.2 

fines - 7.7 

Other T~ 

Fallen Trees - 2.6 2.7 

Artifacts - - - 5.5 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 

a This table is organized similar to the frequency .tab.le for. continuous data given by Steel and 
Torrie (1960:12-13). · · 

bFor each study area, "n" indicates the number of observations. .N 
+:'-
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TABLE VI 

PER CENT FREQUENCY WITH WHICH CERTAJN ENVIRONMENTAL TYPES PROVIDED COVER 

Environmental Types 

Plant Life-Forms 

Erect Woody Plants 
Trees 
Shrubs 
Subtotal 

Erect Herbaceous Plants 
Grasses 
Forbs 
Subtotal 

TOTAL 

. AT PLACES USED BY BOBWHITES FOR ESCAPEa 

Main Study Areas 
n = 25b, 31. n = 61, 63 
Baucom. farm . O_a]< UQlands 

% 

40.0 
36.0 
76.0 

16.0 
8.0 

24.0 

% 

54.9 
3.2 

58.1 

41.9 
-

41.9 

% 

83.6 
6.6 

90.2 

9.8 
-
9.8 

% 

84~1 
3.2 

87.3 

12.7 
-

12. 7 

100.0 100.0 100.0 100.0 

n = 35, 30 
Bottomland 

% 

65.7 
5. 7 

71.4 

25. 7 
2.9 

% 

56.7 

56.7 

43.3 
-

28;6· 43.3 

100.0 100.0 

Supplemental Study Areas 
n = 24, 0 n = 19, 0 n = 17, 0 
Lawler Farm Prairie Bottcmland 

% 

29. 2 
4.2 

33.4 

45.8 
20.8 
66.6 

100.0 

% 

.,. 

% ~ _L _ __L 

78.9 
5.3 

84.2 

76.4 

76.4 

15.8 - 17.7 
5.9 

15. 8 - 23. 6 

100.0 - 100.0 

aThis table is organized similar to the frequency table for continuous data given by Steel and 
Torrie (1960:12~13). 

bFor each study area, the left column represents mid-April to mid-November, and the right column 
represents m;i.d-November to mid-April; 11 n 11 indicates the number of observations. 
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Overhead concealment was not evaluated at escape sites, since it 

was usually not possible to determine the exact places where flushed 

birds alighted. Most escape sites noted were stretches of vegetation 

not near the lower tolerable limit of area. 

Foraging 

Cover at places used for foraging was usually erect herbaceous 

vegetation of low stem density, providing room for unrestricted move

ment on the ground (Table VII, Fig. 3). Tree and/or shrub growth, 

also of low stem density, contributed importantly to foraging cover in 

several instances, particularly on the oak uplands and timbered bottom

land during the cool season, when birds were found regularly in sumac 

clumps and wooded areas. 

Height and degree of canopy cover of vegetation in foraging areas 

was highly variab_le (Figs. 2, 4), and appeared to impose no limitation 

upon activities of the birds. Places where birds found sumac seeds, 

e. g., were often concealed by canopy provided by the sumac plants, 

whereas areas where they found ragweed were usually without appreciable 

canopy. 

Foods used by bobwhites on the main study areas are summarized 

below. The data are based on a total of 36 crops, 35 gizzards and 

877 droppings, . and represent the four seasons, periods of snow cover, 

and principal foods of very young chicks in summer. Sample size is 

shown in each table. 

Summer Foods: Foods used by very young chicks in summer are shown 

in Table VIII, and foods taken by older chicks and adults are indicated 

in Table IX. The chief difference in the two sets of data lies in the 



TABLE VII 

PER CENT FREQUENCY WITH WHICH CERTAIN ENVIRONMENTAL TYPES PROVIDED COVER 
. . AT Pl.ACES USED BY BOBWHITES FOR FORAGINGa . 

·Main ·study Areas SuEElemental Studi Areas 
Eriviromnental Types n = 246 27 

. ' n =·1 52, 62 n = 29, 41 n = 29, 0 n = 18, 0 
Baucom Farm Oak~Uplands Bottomland Lawler Farm Bottomland 

Platit Life-Forms % % % % % % % % % 

Erect Herbaceous Plants 
Grasses 29. 2 66.7 42.4 20.9 48.2 34.2 62.1 - 72.2 

.Forbs 29 0 2 22.2 19.2 8.1 31.0 - 24.1 - 16.7 
Subtotal 58.4 88.9 61.6 29·.0 79.2 34.2 - "86. 2 -~~-~--- 88.9 

Erect Woody Plants 
Trees 16.6 - 36.5 51.6 10.4 39.0 6.9 - 11.1 
Shrubs 25.0 11.1 - 19.4 10.4 26.8 6.9 
Subtotal 41.6 11'. 1 36.5 71.0 20 .8 65.8 13.8 - 11.1 

Vines - - 1.9 
--

TOTAL 1-00.0 100.0 100.0 100.0 100.0 100.0 100.0 - 100.0 

aThis table is organized similar to the frequency table for continuous data given by Steel and 
·Torrie (1960:12-13~ 

% 

bFor each study area, the left column represents mid-April to mid-November, and the right column 
represents mid-November to mid-April; ''n" indicates the number of observations. 

_..;.~ 

N 
-.J 



28 

TABLE VIII 

FOODS OF BOBWHITE CHICKS ON THE :MAIN STUDY AREAS: BASED : 
ON PER CENT CONTENTS OF 25 DROPPINGS 

n = 25a n = 25 
Food Items Volume Occurrence 

Seeds & Fruits. 

Johnsongrass 

Fringeleaf Paspalum 

Panic um 

Grass, unclassified 

White Swee.tclover 

Sedge, unclassified 

Sumac 

Animal Material 

Froghoppers 

Leaf Beetles 

Beetles, unclassified 

True Bugs 

Insects, unc l.a,ss.ified 
Subtotal 

TOTAL 

~L % 

18.7 50 

12.5 25 

7.5 50 

2.5 25 

1.3 25 

1.3 25 

T 25 

T 25 
43.8 

25 

50 

75 

50 

50 
56.2 

100.0 

aThe value of "n" indicates the number of droppings examined. 
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TABLE IX 

SUMMER FOODS OF BOBWHITES ON THE MAIN STUDY AREAS: BASED 
ON PER CENT CONTENTS OF 450 DROPPINGS 

n = 120a n = 218 n = 112 
Food Items Baucom Farm Oak U2lands Bot toml and 

Vol. Occur. Vol. Occur. Vol. Occur. 

Seeds & Fruits % % _L % _l ~ 

Johnsongrass 42.0 100 33.5 so 27 .0 90 
Fringe leaf Paspalum 6.0 80 38.0 90 6.5 90 
Wheat 26.5 80 12.5 20 
Panic um 5.5 70 9.0 90 5.5 60 
Western Ragweed 8.0 40 
Silverleaf Nightshade 0.5 so T 20 8.0 40 
Goldenweed 1.0 40 0.5 20 
Sumac T 30 o.s so T 20 
Grape 2.0 40 o.s 10 
Violet Wood sorrel Oxalis T 20 0.5 20 
Croton 0.5 20 
Sunflower T 10 0.5 10 
Prostrate Knotweed T 30 T 10 T 10 
Euphorbia T 20 T 10 
Pink Wildbean T 10 
Hairy Crabgrass T 10 
Flower.,Of··An-Hour 'I' 10 
Oak T 20 
Coral berry T 10 
Blackberry T 10 
Slenderlobed Bundleflower T 10 
Seeds, unclassified (4 s:e2 0.5 30 ~4 spj 2.0 60 (5 SEJ:) T 40 

Subtotal 82.0 94.0 61.0 

Green Vegetative Material 

Dicot leaves T 10 T 10 T 10 
Grass leaves 0.5 20 T 10 

Subtotal o.s T T 

Animal Material 

True Bugs 70 70 60 
Grasshoppers so 30 60 
Leaf Beetles 60 so 
Ground Beetles 40 20 so 
Snout Beetles 20 20 20 
Metallic Beetles 20 



Food Items 

TABLE IX (Continued) 

n = 120 
Baucom Farm 

Vol. Occur. 

Animal Material (Contiriued_l_ _z__ 

Beetles, unclassified 6 30 
Froghoppers · 10 
Ants 

Subtotal - 17.5 

TOTAL Hilo.a 

n = 218 
Oak Uplands 

Vol. Occur. 

~ %-

50 

10 
6.0 

100.0 

30 

n = 112 
Bottom land 
Vol. Occ:ur. 

% % 

30 
10 
-

39.0 

100.0 

aFor each study area, "n" indicates the number of droppings examined. 
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noticeably higher proportion of animal m,aterial in the diet of the 

younger chicks. The two age groups us.ed many of the same foods, but in 

different proportions • 

. Several notable points are reflected in Table IX. Birds'on each 

of the three main study areas used a variety of foods, but the bulk of 

the foods used in each case comprised only a very few items. The seeds 

used in greatest quantity were among the more abundant items present, 

and C·onformed generally to the description of "staples" given by 

Errington (1936) • 

. Sunnner was a time of relatively stable food use; the major staples 

were available and utilized practically throughout the period •. A few 

foods, e.g., violet woodsorrel 9xalis, were left.from spring, but these 

made up only a small proportion of the. sunnner food. 

Green vegetation was found in very small amounts in the droppings. 

This material was perhaps the most digestible of all the food· items 

identified and may have made up a somewh_at greater proportion of the 

diet than the droppings indicate. Panicum seeds, which provided con-

siderable sunnner food, are known to yield some green material in the 

form of the husks which are often taken with the seeds (Handley, .1931) • 

. Fall Foods: A survey of droppings taken in October indicated that 

food use was in a state of transition from typical summer foods to fall 

foods. Principal fall foods, representing, us;e .during late November and 

the first three ,weeks of December, . are shown in table X. Greater 

variety of food items was present than in sunnner foods, yet a very few 

items made up the bulk of the diet. 

The items furnishing most of the fall foods were different from 

the sununer staples. Of the eight items listed at the top of Table X, 
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TABLE X 

FALL FOODS OF BOBWHITES ON THE 'MAIN STUDY AREAS: BASED. ON PER. CENT 
CONTENTS OF 10. CROPS, 13 GIZZARDS AND 30 DROPPINGS 

Food Items 

Seeds & Fruits 

Wheat 
Western Ragweed 
Grape 
Sumac 
Trailing Wildbean 
Golclenweed 
Sorghum 

· Coral berry 
Ash 
Johnsongrass 
Fringeleaf Paspalum 
Panicum 
Sunflower 

; Flower .. of-Ap.-Hour 
Fall Witchgrass 
Slimflower Scurfpea 
Woollybucket Bumelia 
Hackberry 
Showy Partridgepea 

,Rough Buttqnweed 
.Woolly Croton 
Lespedeza 
Croton 
Snow-On-The-Mountain 

·· Euphorbia 
White Crownbeard 
Silverleaf Nightshade 
Hairy Crabgrass 
Euphorbia 
Common Witchgrass 
Eastern Redcedar 
Prairie Acacia 
Slenderlobed Bundleflower 
Florida Paspalum 
Broadieaf Uniola 
Pink Wildbean 

n - ga 
Baucom: .F a,tm· 
Vol. Occur. 

37.8 
T 
0.7 

19.3 
19.3 
7.5 
8.9 
T 
0.7 
0.7 
T 
0.7 
1.5 
.1 .• 5 
T 

T 
T 
T 
T 
T 

T 

T 
T 

:;.L. 

62.5 
. 75 ~o .. 

25 .o 
87.5 
75.0 
50.0 
25 .o 
25.0 
12.5 
50.0 
37.5 
12.5 
75.0 
50.0 
37.5 

37.5 
37.5 
12.5 
37.5 
25.0 · 

50.0 

25.0 
12.5 

n = 11 n = 34° 
Oak Uplands Bottomland 

Vol. Occur. Vol •. Occur. 

33.8 
21.6 

.20.2 
0.9 

1.9 
7.5 

1.9 
2.4 
1.9 

1.4 
0.9 
0.9 
0.9 
0.5 
0.5 
T 
T 
T 

T 
T 

T 
T 

T 

8]. ._8 
72. 7 
63.6 
18.2 

18.2 
27 .3 

36.4 
54.6 
81.8 

54.6 
36.4 
9.1 
9.1 

18.2 
36.4 
9.1 

18.2 
9.1 

18.2 
9.1 

9 .• 1 
18.2 

9.1 

. 2. 6 
2.6 

52. 7 
23. 7 
5. 3 . 
5 .3 · 

T 
2.6 
2.6 
'.t 

T 

T 

T 

T 
.T 

T 
T 
T 

T 

-T 
T 
T 

28.6 
57.1 
85.7 
71.4 
42.9 
57.1 

14.3 
57.1 

100.0 
71.4. 

42.9 
- I 

14.3 

14.3 

14.3 
42.9 

14.3 
42.9 
14.3 

14.3 

28.6 
28.6 
14.3 

·Seeds, unclassified (3 sp) T 25.0 (2 sp) 0.9 27.3 
Subtotal 98.6 98.1 97.4 
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TABLE X (Continued) 

I n = sa n = 11 n = 4 
Food Items Baucom Farm Oak UElands Bottomland 

. 'vol. Occur. Vol. Occur. Vol. Occur. 

Greens & Other · 
Vegetative .Material _% % .i i .i J_ 

Wild Lettuce 0.7 12.5 ·-
Blackseed Plantain 0.5 27 .3 T 2.5.0 
Blackey,edsusan T 12.5 T 27 .3 T 25 .o 
Dicot, uri.c lass ified T 25 .o T 36.4 T 50.0 
Violet Woodsorrel Oxal.is T 9.1 T 50.0 
Carolina Geranium T 18.2 T 25.0 
Iberian Violet T 9.1 

· Daisy Fleabane ·- T 50.0 
Chervil T 25 .o 
Japanese Brome T 50.0 
Green stem material T 12.5 
Grass rootstock 2.6 75.0 
Western Ragweed {dri2 T 25.0 

Subtotal 0.7 0.5 2.6 

Animal Material 

Grasshoppers 1.4 9.1 
Spider 

' 
0.7 12.5 

True Bugs, unclassified ~ T 9.1 T 25 .0 
Burrower Bugs T 12.5 ., 
Leafhoppers T 36.4 T 25.0 
Beetles, unclassified 'I' 9.1 
Ants. T p.5 
Spotted Cucumber Beetle T 9.1 

·Insects, unclassified T 12.5 T 9.1 T 25.0 
Subtotal 0.7 1.4 T 

TOTAL 100.0 100.0 100.0 

-~or each study area,, "n" indicates the number of crops and/or 
gizzards examined. 

~Four crop-gizzard samples plui;; 30 9'!'."0ppings. · .. ,Only the -four .crop
gizzard samples were used to evaluate vegetative m_aterial and animal 
material. 



only wheat was :much used in both sµmmer and fall; the main summer 

staples had declined greatly_ in availability by Nbve~ber. 

3.4 

Availability of crop and gizzard contents for fall study greatly 

facilitated identification of vegetative material. Ten green 'foods 

.were identified. lnsects ·were taken with considerably less frequency 

in fall than in summer, and the only spider identified in the entire 

food collectfon was found in ,the fall m_aterial. 

The bulk of the fall sample from bottomland was pi::ovided by crops 

and gizzards· from only ~wo birds, arid the large proportions of grape . 

and sumac they contained may not be representative. r ·It' is notab1~,:· hov1-. 

ever,, that s~ac:.was· important also ·in t:h.e other st:udy"are~s-, where .. 

samples' were, larger.· 

Winter Foods: Principal winter foods are presented in Table XI. 

The data w1:re taken in late December and the first half of January, but 

may be representative of much of the winter p:eriod, .. as groups of birds 

were commonly observed foraging over much the ·same· ground later in the 

winter. 

Reliance on a few staples is plainly evident in Table X'I. In 

spite .of great .variety in numbers of different items consum~d, practi

cally the entire volume of foods was made up of only six items, nam1:ly: 

sumac, trailing wildbean, cultivated sorghum from livestock feces, 

wild grape, .. coral berry and leaves .of wild lettuce. 

All the above species except sorghum occurred on the study areas 

in rel.atively large amounts and in some degree of concentration. 

Sorghum .availability depended upon where the cattle happened to be · 

that defecat~d these seeds. When available, their feces provided 

sorghum in such quantity that the birds could fill up readily. Sumac 



35 

TABLE.Xl 

WINTER FOODS OF BOBWHI1'BS ON THE MAIN STUDY AREAS: BASED ON 
PER CENT CONl'ENTS OF. 26 CROPS AND 2.2 GIZZARDS 

n = · 2..5~ · n = 19 n = 4 
Food Items ]aucom Farm Oak UElands Bottomland 

Vol. . Occur. Vol .• Occur • Vol. Occur. 

Seeds & .Fruits -2~- % % % - % % 

Sumac 1.0.0 56.0 63.4 89.5 63.6 100.0 
Trailing Wildbean 82.5 100.0 2.7 26.3 6.1 25.0 
Sorghum 12.8 21.1 3.0 25.0 
Grape 1.9 32.0 0.2 10.5 27 .3 50.0 
Coral berry 0.6 24.0 2.7 36.8 
Hairy Crabgrass 2.6 7 2.0 -· 
Goldenweed 0.2 36.0 1.6 21.1 T 25.0 
Western Ragweed 'I' 4~0 0.4 47.4 
Fringe leaf Paspalum 0.4 36.0 0.2 15.8 
Fall Panic um 0.4 24.0 
White Crown beard 0.4 8.0 0.2 5.3 T 25.0 
Sunflower 0.2 24.0 T 10.5 
Common Witchgrass 0.2 16.0 
Croton 0.2 16.0 T 5.3 
Illinois Bundleflower 0.2 8.0 
Snow~on-The~Mountain 

Euphorbia T 8.0 0.2 10.5 
Wheat 0.2 5.3 
Rough Buttonweed 0.2 10.5 
Woolly Croton 0.2 12.0 0.2 5.3 
Eastern Redcedar T 4.0 T 5.3 T 50.0 
Slifnleaf Panic um T 4 .• 0 T 15.8 
Prostrate Knotweed T 44.0 T 5.3 
Showy Partridgepea T 20.0 T 25.0 
Prairie Acacia ·.r 4.0 T 25.0 
Swi tchgr ass T 4.0 

. Johnsongrass T 20.0 
Euphorbia T 28.0 
Sweetclover T 8.0 
Sedge, unclassified T 4.0 
Broad leaf Uniola T 4.0 
Eastern Redbud 25 .o 
Flower-Of-An .. Hour T 5.3 
Fall Witchgrass T 5.3 
Japanese Brome , ..... T 5.3 
Pink Wildbean T 5.3 
American Bi'ttersweet T 25.0 
Seeds, unc;lassified (2 se2 · T 4.0 {l se2 T 5.3 

Subtotal 100.0 85.0 100.0 
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TABLE XI (Continued) 

n = z5a n = 19 n = 4 
Food Items Baucom Farm Oak Uelands Bottomland 

Vol. Occur. Vol. Occur. Vol. Occur. 

Greens & Other 
Vegetative Material % ..i. % % % ..i 

Lettuce 11.6 21.1 
Chervil T 4.0 2.0 15.8 T so.a 
Violet Woodsorrel Oxalis 1' 4.0 1.0 26.3 T 25 .o 
Blackeyedsusan T 8.0 T 5.3 
Daisy Fleabane T 12.0 T 15.8 T 25.0 
Carolina Geranium T 8.0 T 10.5 
Japanese Brome T 4.0 T 5.3 
Blackseed Plantain T 4.0 T 5.3 T 25.0 
Iberian Violet T 4.0 T 5.3 
Western Yarrow T 10.5 
Louisiana Sagebrush T 5.3 
Heath Aster T 5.3 
Grass-like stems 0.4 21.1 
Bud T 4.0 
Unclassified T 28.0 T 26.3 T 25 .o 

Subtotal T 15.0 T 

Animal Material 

Beetles, unclassified T 8.0 T 5.3 
True Bugs T 4.0 T 5.3 
Immature Insect T 5.3 
Unclassified T 5~3 

Subtotal T T 

TOTAL 100.0 100.0 100.0 

aFor. each study area, "n" indicates the number of crops and/or 
gizzards examined, 
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use was even greater than in fall. Trailing wildbean perhaps furnishes 

a good source of fall food, but was not used in large amounts by birds 

under observation until winter, when a covey on the Baucom farm moved 

to the vicinity of a fallow field where beans were abundant. Availa

bility of ragweed and goldenweed, important fall foods, decreased 

greatly by winter, and these made up a very small part of the winter diet. 

Only two crops and two gizzards were available from the bottomland, 

and the high proportions of sumac and grape contained in them m·ay not 

be representative. It is notable, however, that sumac was as highly 

repres·ented in another study area, .~ram which the sample ,was almost 

five .times as larg:e. Grape was prominent also in the fall sample. 

Seeds of hairy crabgrass and prostrate knotweed made up very small 

proportions of the volum.e of winter foods on the Baucom farm, yet oc

curred in the food samples with noticeable frequency, 72 and 44 per cent, 

respectively. These are very small seeds which were present in the 

same .field where the birds fed da.ily on trailing wildbean. The birds 

consumed mostly wildbean but almost always picked up some crabgrass 

and knotweed seeds in the process. 

Items of green vegetation identified included all those known 

from the fall materia_l, plus s.everal others. Animal material oc

curred in less quantity than in preceding seasons. 

Foods Used. During Periods of Snow Cover: Foods identified from 

droppings taken during periods of snow cover are listed in Table XII. 

The variety of foods taken during these periods was considen:1,bly less 

than that during fall and early winter. . Sumac seeds were the main food, 

as in early -winter, _but now made -up an even greater proportion of the 

total. The major foods, namely sumac, trailing wildbean,. wild grape, 



TABLE XII 

FOODS OF BOBWHITES DURING PERIODS OF SNOW COVER ON THE MAIN 
STUDY AREAS: BASED ON PER CENT CONTENTS OF 229 DROPPINGS 
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Food Items 
n = 30a 

~com Farm 
Vol: · Oc.cur. 

n = 100 
Oak Uplands 
Vol. Occur. 

n = 99 
Bottomland 
Vol. Occur. 

Seeds & Fn.1-it.s 

Sumac 
Trailing Wildbean 
Grape 
Fall Witchgrass 
Slimleaf Scurfpea 
Lespedeza 
Panic um 
Coral berry 
Rough Buttonweed 

75.0 
15.0 
10.0 

T 

100.0 90.6 
100.0 
100.0 T 
100.0 

0.4 
1.4 
T 
7.0 
T 

% 

100.0 66.0 

20 .0 1.0 

40.0 
60.0 
60.0 

1.0 

40.0 3.0 
40.0 

100.0 

40.0 
20.0 

40.0 

Fringeleaf Paspalum 4.0 80.0 
Western Ragweed 2.0 60.0 
Johnsongrass 1.0 20.0 
Sorghum 1.0 20.0 
Goldenweed 10.0 60.0 
Blackberry T 20 .0 
Showy Partridgepea - T 20.0 
Sunflower T 20.0 
Croton T 20.0 
Seeds , unc..::l..::a.::;.s=.s =-if=-i=-· e;:;.d;:;.... ________ ~( ;:.3 _s::.,Pi;:..)"--.....;0:;,.:•::....:6=----=6;.::0:..: • .::0~(..::l.......:::.s,i;:.P.t..) _T=:....._....;._,:2::.:0~.~0::.-

Subtotal 100.0 100.0 89.0 

Greens & 0 ther 
Ve~etative Material 

Japanese' Brome 
Blackseed Plantain 
Carolina Geranium 
Greens, unclassified 
Fi bro us s tem.Jnater:i:.a,;L 

Subtotal 

Animal Material 

T 60,0 

T 

T 
T 
T 
1.0 

10.0 
11.0 

40.0 
20.0 
20:0 
40.0 
20.0 

Froghoppers T 20.0 
Insects, unc_l..::a..::s.::;.s..::i..::f..::i.::;.ed;:;.... __________________ ~----=T~--~20::..:,;•0:::_ 

Subtotal T 

TOTAL 100.0 100.0 100.0 

aFor each study area,. "n" indicates the number of droppings examined. 
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coralberry and goldenweed, were plants that occurred in concentrated 

stands, and two of these, sumac and coral berry, were available above 

snow cover. 

The most critical period of the winter of 19€:il-62 occurred between 

December 8 and January 24, when snow cover was present 19 out of 48 days, 

with one week of c·ontinuous cover. · Bobwhites came readily to traps 

baited with. sorghum placed in sumac ·clumps artd several were captured 

and weighed repeatedly. 

Table XIII shows weight losses of the eight birds that were weighed 

twice or more during this time •. Table XIV shows weight gained by the 

12 birds which were trapped during the critical J?eriod and again shortly 

afterwards. This loss and gain coincides strikingly with the occurrence 
.. {,,: 

and absence of snow cover and the more restricted diet related to the 

period of snow cover. 

Spring Foods; Foods identified from droppings taken during spring 

are shown in Table XV. This was a period of rapidly changing food use. 

The considerable use of foods left from previous seasons, and the very 

minor use of insects, bo.th typical of winter, lasted until April. During 

this month sedges, violet woodsorrel oxalis, . bedstraw and American elm 

fruits were taken in quantity. Green dicot leaves received considerable 

use in April and May, .anq. use of insects increased markedly in McJ,y. 

The foods typical of ·this season faded rather quickly, and by late 

May the diet began changing to grass seeds, which were the main foods 

until fall. In Table XV grass seeds appear as practically the entire 

spring.diet of birds on the Baucom farm. This is because the only 

samples of spring foods available from this area were taken in the lat-

ter part of the season. 
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TABLE XIII . 

WEIGHT LOSSES OF BOBWHITES ON THE MAIN S,TUDY AREAS DURING 
PERIODS OF SNOW a::>VER~ WINTER OF 1961-62 

Weight Lost 
Period Between No. Days of Weight Per Day of 

Band No. Captures Snow Cover Lost Snow Cover 

-8!.L ....B!!L. 
411401 Dec. 1-Jan. 22 18 42 2.33 
411402 Jan. 3-Jan. 23 13 40 3.03 
411404 Dec. 2-Jan. 22 18 13 0. 7 2 
411408 Jan. 6-Jan. 22 12 24 2.00 
411412 Dec. 18-Jan. 22 12 50 4.17 
411413 Dec. 17-Jan. 23 13 45 3.46 
411414 Dec. 20-Jan. 22 12 44 3.67 
411417 Jan. 6-Jan. 25 13 24 1.85 

Average: 2.66 

TABLE XIV 

WEIGHT GAINS OF BOBWHITES ON THE MAIN STUDY AREAS FOLLOWING 
.PERIODS OF SNOW COVER, WINTER OF 1961-62 

Period Between No. Days With- Weight Gain Per Day 
Band No. Captures out Snow Cover Gained Without Snqw 

.....B!!l._ ~ 
411401 Jan. 22-Jan. 26 2 7 3.50 
411402 Jan. 23-Feb. 21 28 7 0.25 
411404 Jan. 22..,Jan. 26 2 8 4.00 
411408 Jan. 22-Jan. 26 2 7 3.50 
411412 Jan.· 22-Jan. 26 2 3 1.50 
411414 Jan. 22-Jan. . 26 2 13 6.50 
411417 Jan. 25-Feb. 21 28 2 0.07 
411423 Jan. 24-Jan. 26 2 6 3.00 
411426 Jan. 22-Jan. 26 2 5 2.50 
411425 Jan. 24-Feb. 21 28 23 0.82 
411430 Jan. 23-Jan. 26 2 0 
411429 Jan. 23-Feb. 21 28 12 0.43 

Average: 2.17 



TABLE XV 

SPRING FOODS OF BOBWHITES ON THE MAIN STUDY AREAS: BASED ON 
PER CENT CONTENTS OF 173 DROPPINGS 
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Food Items 
n = 13a 

Baucom Farm 
Vol. Occur. 

n = 80 
Oak Uplands 
Vol. Occur. 

n "" 80 
Bottomland 
Vol. Occur. 

Seeds & Fruit;s 

Panic um 
American Elm (fruits) 
Fringeleaf Paspalum 
Sumac 
Sorghum 
Sedge, unclassified 
Wheat 
Bedstraw 
Violet Woodsorrel Oxalis 
Japanese Brome 
Blackberry 

78.3 

8.3 

1. 7 
1. 7 
T 

100.0 

100.0 

66.6 
33.3 
33.3 

21.6 

2.3 
7.7 
7.3 

15.4 
7.3 
1.5 
2.3 

46.2 20.4 
19.5 

15.4 8.9 
15.4 4.4 
7.7 0.6 

23.1 T 
7.7 

30.8 5.6 
7.7 1.7 

T 
Western Ragweed T 7.7 

33.3 
22.2 
22.2 
33.3 
11. l 
22.2 

55.5 
44.4 

11.1 

Coralberry T 7.7 T 11.l 
Seeds, unc~l=a_s_s_i_f_i_ed ________________ ,_ ...... ( ..... 3_s .... v .... )_4_._4 __ 4_4_.... 4_ 

Subtotal 90.0 65.4 65.5 

Greens & Other 
Vegetative Material 

Dicot leaves 
Rootstock 
Fibrous material 
Japanese Brome 

7.7 

0.4 
T 

23.1 

7.7 
7.7 

16.7 
0.6 

77. 7 
11. l 

Unc lass i~ i..;..e .... d _________________________ l_. _l __ l_l""'"""".1_ 
Subtotal 8.1 18.4 

Animal Material 

True Bugs (partly stin~bugs)
Ground Beetles 
Leaf Beetles 
Beetles, unclassified 
Grasshoppers 
Froghoppers 
Metallic Beetles 
Snout Beetles 
Ants 
Immature Insects 
Insects, unclasAifi~d 

Subtotal 
TOTAL 

10.0 
100.0 

6/;i. 6 
6/;i. 6 
33.3 
33.3 
33.3 
33.3 
33.3 

26.5 
100.0 

15.4 
15.4 
53.8 
15 .4 . 
15.4 

7. 7 · 
15 .4 
30.8 
7.7 
7.7 

23.1 
16.1 

100.0 

66.6 
22.2 
55.5 
33.3 
33.3 
22.2 
22.2 

33.3 

aFor each study area, 11n 11 indicates the number of droppings examined. 
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The variety of total spring foods used was almost as great as that 

of sununer foods. Food use during any month in spring, however, was 

more restricted than for a similar period in summer. Each spring month 

had its own group of staple foods, _while a relatively stable but larger 

number of foods was available through the sununer. 

Sununary of Food Use: As expected, the pattern of food use was 

seasonal. Summer was a period of relatively stable food use, with 

major staples present practically throughout the season. The fall 

staples were largely different from these. The items comprising the 

bulk of the winter foods were seeds that had been present in quantity 

for several months, receiving increasing use as the seasons progressed. 

The variety of foods taken during periods of snow cover was some

what less than at other times. Sumac seeds were taken in quantity, as 

in early winter, but now made up an even greater proportion of the 

diet. Sumac and coralberry fruits were available on the plant~ above 

snow cover. Bobwhites lost weight on this restricted diet composed 

mainly of hard seeds. 

Spring.was a period of rapidly-changing food use. The use of 

foods left from previous seasons lasted until April, when a new crop 

of early seeds and fruits became available. By late May the diet had 

begun changing to grass seeds, which were the main foods until fall. 

Birds on the main study areas used considerable variety in food 

material during _each season, but at the same time most of the volume 

was made up of a very few items. This was-particularly true in winter. 

Foods taken in greatest quantity were generally larger than two 

millimeters in greatest dimension. They were usually abund·ant, and 

persisted for relatively long periods of time. Sumac fruits met 
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these specifications, but were largely ignored until fall. They were 

taken with increasing frequency as other presumably more palatable spe-

cies became less available. Use of coral berry seeds followed a similar 

pattern, but these were never heavily utilized; 

Whistling 

Trees provided most of the whistling sites used by male bobwhites 

during the breeding season (Table XVI). Total height of vegetation at 

TABLE .. XVI 

PER CENT FREQUENCY WITH WHICH CERTAIN ENVIRONMENTAL .TYPES PROVIDED 
COVER AT WHISTLING SITES OF MALE BOBWHITES 

ON THE MAIN STUDY AREAS 

n = 31 
Environmental Types Frequency 

Plant Life-Forms % 

Trees 90.3 

Shrubs 6.5 

Grasses 3.2 

TOTAL 100.0 

these places .was generally between 3.5 and 7 .5 meters, but perches used 

were usually not more than two meters above ground (Fig. 5). Overhead 

c.oncealment generally exceeded 80 per cent (Fig. 6). Isolated trees 

or groups of only two or three trees served as whistling places in 18 

per cent of the obs,ervations. 

Several whistling locations obs,erved. in an area of scant tree 

growth adjacent to the Oklahoma State University campus differed from 

those observed on the main study areas and reported in Figs. 5 and 6. 



Meters 
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Height of Cover at Whistling Places I ' (74%) 
(n = 34) 

Height of Perches Actually Used (n ~ 10) I I (70%) 
I 

0 1 2 3 4 5 6 7 8 9 10 
Meters 

Fig.· 5. Height of cover at whistling .places of male bobwhites, and height of perches actually used. 
In each case, "n" represents the number of observations, and the horizontal line indicates 
the range within which at least two-thirds of the observations occurred. The actual per
centage occurring within a given range is shown at the right end of the line. 

Per Cent 

Per Cent Overhead Concealment (n = 29) 

f . 1: zq 3: , ~ sq 6q 7;79~) 8~ : 9q T 
o 1 26 3 ~ s6 6& 7- ' a; 96 100 

Per Gent 

Fig. 6. Per cent overhead concealment provided by cover at whistling places of male bobwhites. The 
horizontal line represents the range within which 79 per cent of the observations occurred, 
based on a total of 29 observations. 

~ 
~ 
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In this area whistling perches included fenceposts, a dead standing 

tree, and a log, all of which lacked overhead concealment. Since these 

sites were in the open, measurements of density and area of cover were 

impossible. 



CHAPTER V 

DISCUSSION 

Habitat Components 

D~ta from the present study and from tli.e literature are here 

compa,red in order to arrive at coiilmon denominators, i. e., habitat 

characteristics that are applicable to widely separated areas of 

different floristic composition.. .These characteristics are summarized 

in Table XVII, and are discussed in following sections. The numerical 

data in the table were taken from the results section of this paper 

except as. noted; information on -plant life-forms was taken from this 

study and from literature cited in the following sections. Lateral 

c.oncealment was generally present at the several kinds of places men

tion.ed • 

. Roosting. 

Comparison of data from this study with those reported by Klimstra 

and Ziccardi (1963) provides a basis for characterizing ·vegetation used 

by bobwhites for roosting .cover in different parts of their geographic 

range. Roosting.sites are typically: located on the ground, surrounded 

by herbaceous vegetation 0.3 meter or more in height, .of low to moder~ 

ately high density, .and offering little or no overhead canopy or ob

struction. This is in agreement with general statements of Stoddard 

(1931:53~54) and of Robinson (1957:69) regarding lack .of overhead 
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TABLE XVII 

CHARACTERISTICS OE COVER AT PLACES USED- BY BOBWHITES IN VARIOUS . GEOGRAPHIC AREAS 

Kind of Place 

Roostinga 

Jl-est ing 

Dusting 

:Foraging 
b 

Escape 
C 

Whistling 
d 

Per Cent 
Height· in Meters Density 

o .. 3-1.5 10-75 

.At Le§!St 1 .0 0.,,25 

.At Least 0.5 0-10 

Not Limiting 0.-25 

-

At Least 1.0 At Least 
Moderately 
.. DenBe 

Not Limiting Not Limiting 

Per Cent Overhead 
Concealment 

0-20 

(45) 80-100 

Not Limiting 

Not Limiting 

.Not Limiting 

Not Limiting 

aLower· limit of height is from Klimstra and Ziccardi (1963: 207). 

Plant Life-Forms M;ost Used 

Grasses, Forbd, Low Woody 
Plants 

Trees, Shrubs, Vines 

Trees, Shrubs, Grasses, 
Forbs, Vines 

.Grasses, Trees, Forbs, 
Shrubs 

Shrubs, Vines; Trees, 
Grasses, Forbs 

Trees, Shrubs 

bCenunents :On height and c-once·alment are from general observations made -in this study, i.n accord 
with Handley (.1931: 115, 117) • 

. cNotes on concealment are from Leopold (1931:70). Informatien on density is from Errington and 
Hamerstrom (1936: 383-39 2). 

dNotes .on height and density are from general observations made -in this study, in accord with 
Stoddard (1931::102). ~ 

-...J 
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canopy, and with the following regarding plant life-.forms: Errington 

and Hamerstrom, 1936:386; Lay, 1940:32; Lehmann, 1939:3; Wilson and 

Vaughn, 1944: 101. .Grasses are used more .often than. forbs. Vines and 

erect woody plants may be used,. provided they are of rather short. and 

.. open growth (Stoddard, 1931: 53-54.). 

The particular plant taxa that provide the above vegetational growth 

types may vary between different geographic areas. Of the 34 plants used 

by bobwhites in the present study and the 30 reported by Klimstra and 

Ziccardi (1963:?,09), only seven were common to .both studie~, and none 

were highly utilized in both instances. 

Resting 

Results of this study and others indicate that cover at places used 

by bobwhites for re.sting is usually low woody growth providing overhead 

canopy and lateral concealment, but low stem density. Wh'ile mensura"" 

tional data from.other localities were not found in the literature, 

I 

several investigators have given. descr~ptions ·Of resting or loafing 

places in which they mention or imply the use of vegetation providing 

overhead canopy for resting (Latham and Studholme, 1952.: 21; Lehmann, 

1939:4; Leopold, 1933:308). 

Trees, shrubs and vines .are the plant life-forms most .often used 

for resting .cover (Bushong, 1959:3; Lehmann, 1939:3; Lehmann and Ward, 

1941:133; Robinson, 1957:51; Stoddard, 1931:45; .Wilson and Vaughn, 

1944:101, 103; present study). Other plant life-.forms may be used when 

they possess the appropriate combinations of height, canopy and density 

(Stoddard and Handley., 1931:380; Table JI.I of this report). 

The importance of particular plant species to bobwhites in general 

for resting cover may be dismissed on the basis of the present study,· 
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since the important species providing resting .cover were not the same 

in all study areas (Appendix B). 

Dustin_g 

The main requirement for a suitable dusting place seems to be an 

area of low plant density with a dry, friable ground surface. Present 

data supp.ort the .few statements found in the literature that relate to 

concealment of dusting spots. These indicate that bobwhites will dust 

either under canopy or in the open (Lay, 1940:31; Stanford, 1952:9; 

Stoddard, 1931:56). This study revealed also that considerable varia

tion in height of vegetation present is tolerated. 

Since places with overhead canopy, as well as places without 

canopy, are used;. and since considerable variation in height of vege

tation is tolerated, the types of growth providing .all these variations 

are employed for cover when dusting. For example,. stands of tree·s or 

shrubs or forbs or grasses may be used freely, either individually or 

collectively. Logs and certain artifacts also are used at times • 

. Escape 

Wildlife ecologists generally agree that escape or refuge cover 

is essential to the welfare of a population of bobwhites (Stoddard, 

1961: 255;. Errington and Hamerstrom, 1936:383). Indeed, many manage

ment publications· discuss escape cover to the near exclusion of cover 

for other uses. In spite of the considerable discussion devoted to 

this subject, mensurational data are generally lacking in the literature. 

This study showed that cover used for escape is usually vegetation 

at least one meter in height and of sufficient density to provide con

cealment. Shrubs, trees and vines are the plant life-forms that most 
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often meet these specifications, while fallen tree tops, brush piles, 

£orbs and tall grasses are suitable in some instances. This is in 

agreement with the following: Errington and Hamerstrom, 1936:391; 

Lehmann and Ward, 1941:133; Parmalee, 1953:769; Reeves, 1957:133 .. 134; 

Scott and Klimstra, 1954:8; Stanford, 1952:60, 66, 68; Stoddard, 

1931:406 and 1939:169; Stoddard and Handley, 1931:363, 368. 

Foraging 

Cover: This study indicated that the main requirement of cover for 

use when foraging is plant growth open enough to permit unrestricted 

movement on the ground. This is in agreement with Handley, 1931: 116; 

Stoddard, 1931:406; and Stoddard and Handley, 1931:364. In th:is study, 

bobwhites foraged in the open, among herbaceous plants, as well .as 

under canopy provided by woody plants. Considerable variation in 

height of cover in foraging areas existed. 

Foods Used: Bobwhite foods identified in the present study in~ 
/ 

elude a number already reported from Oklahoma (Baumgartner, 1946; 

Baumgartner, .et al., 1952; Bird, and Bird, 1931; Davison, 1935; Hanson, 

1957; Lee, 1948; Morris, 1957; Ortenburger and Little, 1930; Tate, 

1925; Wagner, 1949). 

Relative proportions of various taxa used as food very consider-

ably between different regions of the state and between vegetation 

types, even within as small an area as Payne County (Baumgartner, 1946; 

Baumgartner, e.t al., 1952; Bird and Bird, 1931; Hanson, 1957; Lee, 

1948; Morris, 1957; present study). A similar variation occurs between 

seasons,, in a given locale (Baumgartner, 1946; Lee, 1948; present 

study). 
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Of the studies previously conducted in the state, only the fall

winter investigation of Baumgartner (1946) was similar in scope and 

location to any part of the present study. Several food items .. occurred 

in presumably important amounts in both groups of data.. Differences in 

proportions of these i_tems reported from the two studies might be due 

either to ecological circumstances or to differences -in sampling. While 

the two investigations differ some in particular plant taxa and relative 

proportions thereof reported, they agree -closely on proportions·of major 

classes of foods used (Table XVIII). 

It appears from studies conducted that a number of major bobwhite 

foods of Payne County, _as well as of the state as a whole, have been 

identified. The question remains as to what basically composes the food 

resource -of the species over its entire range. As for the taxa of foods 

taken, the list is lengthy, as shown by this study and others cited, and 

by data from other states. The foods used, however, may be classified 

into a few main categories which have applicability across the bobwhite's 

range· (Table XVIII). In the table, differences in values from various 

geographic areas representing .a given season generally are not great. 

This basic trend is evident:. Use of seeds and fruits is paramount in 

al 1 seasons, with some decrease during the warmer months, when animal 

material, mostly insect, is much used; use of vegetative material is 

generally the lowest, except that ,in winter it exceeds the-use -of animal 

material. 

Data in this report, as well as those of Baumgartner, et al., 

(1952: 347) suggest that only a very few staples are necessary in a 

given season. Davison (1942: 102) suggests that two may be sufficient. 

Errington (1936~357) reports that. experimentally.;confined bobwhites 



TABLE XVIII. 

PER CENT, VOL~ OF MAJOR CLASSES OF FOODS USED BY BOBWHITES IN VARIOUS GEOGRAPHIC ~EAS 

Seeds ·and Fruits Vegetative Material 
z5 40 ,Sea1:1ons 1a 3c 1 2 3 4 

·% _z_ - % % % % % % 
Spring 73.7 - 78.0 - 8.8 - 4.0 

Summer 79.0 - 79.5 61.5 0.2 ·- 0.9 6.5e 

Fall , 98.0 97.5 81.) 92.6 1.3 0.8 0.9 1.0 

Winter -9-5-.0 95.4 84.0 88.4 s.o .. 4.3 13.3 10.1 

Snow Cover 96.3 - - - 3. 7 

AVERAGE 88.4 - ·80.8 - 3.8 - 4.8 

a -· Payne County, Oklahoma (the present study). 

bPay'ne Cpunty, Oklahoma (Baumgartner, 1946). 

cGeorgia and southeastern United States (Handley :i 1931). 

d . 
Alabama_ (Allen and Pears_on, 1945; Gray :i 1938 ). 

-- ._, __ - ... 

e 
Probably includes some s,eed material. 

Animal Material_ (mostly insects) 
1 2 3 4 

_z_ % __z._ % 
17.5 - 18.0 -:--

20.8 - 19.6 32.0 

0.7 1.7 17.4 f>.4 

T 0~3 2.7 1.5 

T 

7.8 14.4 

Ul 
N 
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I. 

have subsisted entire winters exclusively on corn. 

Habitat Selection 

This section discus'ses the possible significance of the selection 

of particular vegetational characteristics by bobwhites for various uses. 

Concealment 

In this study bobwhites preferred concealed places for their ac

tivities. This is in agreement with Stoddard (1931) and with Handley 

(1931). Foraging and dusting were carried on in the open at times, but 

usually close to escape cover. · Whistling males will. use -exposed perches, 

but present data suggest a preference for perches offering some degree 

of concealment. 

The use -of resting places under canopy provides protection from 

direct exposure to the sun in summer. It is noteworthy, however, that 

in this study bobwhites rested under canopy in winter as well, even on 

days when air temperature was .quite -low. This suggests concealment as 

a basic reason for use of resting places that are sheltered by canopy. 

Densityof Vegetation at Ground Level 

Bobwhites generally use areas of low stem density since such areas 

provide room for unrestricted movement on the ground. This applies 

particularly to places used for dusting, foraging, and resting. Roosting 

spots are open enough for birds to squat together on the graund, but 

surrounding vegetation may be quite dense. This hindrance to movement 

may be overcome by flying to the roost, . as w19-s observed on several 

occasions in this study. Stoddard (193t: 45 / 54 L however, reports that 

in the southeast bobwhites roost in less dense -cover, and that they 
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generally walk to -their roost •. 

Foods Used 

The fact .that the taxa of food items taken by bobwhites·_ may vary 

cohsiderably · from one area te another, _ as well as -from season to season 

. in ·a given locale, indicates a broad adaptability on the part -of the 

species. This is one possible reas:on for its wide distribution.. Adapt

ability not only permits the species to occupy various geographic areas 

with different associations of plant taxa (but not of life.;.forms), but 

also allows local, populations some leeway in adjusting to changing food 

conditions that.result from plant phenology, changing land use, plant 

succession, .or failure of some plants ta set. s:eeds in certain years. 

While -babwhite foods at large may be classified into a few broad 

categories reflecting the basic nature of the species' foad habits, a 

. knowledge -of local or regional faod resources requires identification 

of items used. 

Interspersion of Ve·getal::ion Types 

Th~ habitat of the bobwhite has been characterized in preceding 

s,ections as generally C·omprising _units of waody, .c.~nopy..;forming vegeta

tion closely interspersed with units of er-ect, open herbaceous vegetation. 

Bobwhites use each_ type where they have ready access to the other· type 

and to a food source. This represents· the "simultaneous access" of 

Leopold (1933). At night birds roost near daytime foraging grounds, 

_which in turn are lacated near woody cover for midday resting and for 

escape. Dusting .can usually be carried on in either of the two types. 

In this S:tudy, .. where the two above types did not occur c·losely 

interspersed, bobwhites ,were us"4ally absent. .Use of relatively extensive 
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units of either of the two types was generally restricted to portions 

that were -adjacent to the other type~ _Examples are given below. 

The area of tall grass west and north of the Baucom farm study 

area (Fig. 1) was gener~lly not frequented by bobwhites. Much of the 

vegetatien of this a~ea was suita_ble for roosting, but only a small 

portion adjacent to the wooded area in the upper left of the figure was 

used for this purpos·e. The remainder, which extended some distance to 

the west, beyoind the -limits of. the map, _was :largely a gap in the -local 

· distr-ibution of bobwhites.·. It lacked any conce_ntrated food sourc-e, and 

woody cover was s-cant. · 

Much of the grassland north of State Highway 51 was of similar 

disposition •. While a few small stands .of food plants were present~ most 

of the area was .of limited use except -for roosting. Small sections were 

· · used for this purpose, but such use -occurred only adjacent to the wood-

I 

land. When one considers that an area as small as the block of tall 

grass extending into the north end .of the meadow· is adequate as a 

roosting ground for a covey, the superfluous nature -of the larger ex-

p-anses· of grassland may be appreciated. 

In the more -extensive stretches .of oak woodland north of the high-

way, ,cover suitable for resting, dusting :and escape was a.bundant. 

Herbaceous ,roosting cover, however,_was not plentiful, _and the food 

sup'ply was generally scattered. In all this area only-two coveys were 

present. 

During the preliminary ·stages of the project, _when study areas 

were being selected, relatively larg_e units of grassland and of oak 

woodland were cruised in search of bobwhites. Invariably birds were 

found only in areas where blocks o.f woody and herbaceous vegetation 
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were present in close interspersion. 

Bobwhite Habitat and the Plant Life-Form Concept 

During this study, cover used for various purposes was classified 

according to the life.;form system of Du Rietz (1931). This yielded in

sight into the phenomenon of habitat selection, particularly the broad 

· question of places used at night vs. places used by day. 

Herbaceous vegetation is generally favored for roosting, while 

woody vegetation is freely used for concealment during .the day. Herba

ceous vegetation generally offers little overhead obstruction, and is 

generally pliable, and tb,~refore presents a minimum of interference 

with sudden flight of birds distµrbed in the dark. The use .of herba

ceous vegetation for roosting therefore may have survival value. 

The presence .of stiff, woody vegetation does not offer the same 

hazard to flying birds in daytime when visibility is usually good, hence 

the presence of woody growth can be tolerated in daytime in order to ob

tain use-of the superior cover that it affords. 

Although cover used showed some conformity to the pre-selected 

categories of plant life-forms employed,_ as indicated above, the habitat 

of the bobwhite is more completely characterized when measurement data 

are considered as well. The attributes of life-form, height, density 

and canopy, when taken together, . appear to characterize aclequately the 

particular cover types used by bobwhites. 

Identity and Description of Bobwhite Habitat 

The habitat of the bobwhite is here -considered to comprise suitable 

food items (Table XVIII) and closely interspersed units ·of cover suitable 
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for roosting, resting, dustingll escape and foraging (Table XIX), all 

located.within the daily cruising radiu;a of the species. This varies 

generally. up to about 400 yards (Leopold, 1933:75-77, 281). 

The _,habitat is characterized by small units of low woody vegetation 

providing _overhead canopy, lateral concealment and low stem density, 

closely interspersed with erect herbaceous vegetation with little or no 

overhead canopy and of varying density. 

In addition to the above vegetation type·s, br1eeding season habitat 

includes whistling sites for males, described in the preceding section, 

and nesting .and brooding cover, which may differ from that described 

above. 

Management Suggestions 

On the basis .of the findings reported here, steps to be followed 

in a land management program directed at increasing numbers of bobwhites 

on a given tract of land are outlined below. A comprehensive test of 

this method should follow. 

Evaluation 

1. Compare vegetation of the area, during the growing season and 

again in winter, with characteristics of the cover components of habitat 

given in previous sections (see particularly Table XIX). 

2. Map- location and extent of places suitable for various uses 

during the gn,wing season and in winter. 

3. - Compare plants on the -area with a list of plants _that are known 

to produce local staple foods. This is to be done for each season. Map 

locations and quantity of staples for each season on the same -map used 



. _Plant Life~Ferms Mest Used 

Grasses and/or Forbs 

Tr ee-s and I or Shrubs 

TABLE XIX 

* BASIC COVER TYPES USED BY BOBWHITES 

Physical Characteristics 

Varying from 0.3 to 1.5 meter in height 
Varying from 10 to 75 per cent density. 

at ground level 
0 to 20 per cent overhead concealment 

(canopy) 

One meter or mere, in height 
0 to 25 per cent density at ground 

level 
45 to 100 per c·ent overhead conceal

ment (canopy) 
Lateral concealment present 

Habitat Components Furnished 

Roosting and foraging 
primarily; of some use fer 
dusting and e-scape 

Resting and escape primarily; 
suitable .fer foraging and 
dusting 

* Information given here is taken from. the present study and from literature cited previously. 

V, 
00 
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in step 2., or on an overlay. 

4. Consider the locat:Lons of staples and of cover suitable for 

various uses and designate on the map or overlay the areas that are 

potential covey ranges :for given seasons, showing where staples and cover 

are needed to complete them. Units of escape cover should be not more 

than 100 yards apart. 

In determining locations of seasonal covey ranges to be completed, 

insure that given ranges do not exceed the are.a that a covey can cover 

daily in search of food and cover. An area of about 350 yards in 

greatest dimension should provide all necessary habitat components close 

enough together for convenient daily use. 

5. Indicate on the map or overlay the locat:lon and extent of year

around covey ranges to be developed. 

(a) If expense is not critical, each annual covey range may 

be developed by selecting any area of appropriate extent and adding .as 

many habitat components as needed to superimpose seasonal ranges and 

thereby develop a small annual :range. Thus the maximum number of annual 

covey ranges can be developed on a given tract. 

(b) If funds are very limited, addition of the fewest possible 

habitat components may be appropriate. An annual covey range might then 

be composed of several seasonal ranges, some pre~existing and some added, 

located near each other but not necessarily superimposed. This would 

result in fewer annual covey ranges. 

Many variations between the two extremes of development mentioned 

here may be selected, depending upon local circumstances. 
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Development 

1. Add cover where ·needed to complete -each annual covey range. 

The· plant life-.forms given in. Table XIX are not. the only ones that might 

suffice:, but they are the .ones generally used, and the ones most likely 

to be -satisfactory for year-around use. The taxa used by bobwhites in 

northcentral Oklahoma are given in Appendix B. 

For all daytime activities maximum overhead concealment should be 

provided:, even though lesser amounts might be tolerated, as indicated 

in Fig. 4. 

Description of cultural methods is beyond the scope ·O.f this paper • 

Culture ·necessarily depends upon what taxa of plants are selected for 

development, .and this must be done on a local basis. 

2. Develop staple .foods where needed to complete each annual covey 

range, using plants selected from the list used in st-ep 2 under Evalu

ation. 

Desirable .features of food plants for developing .annual covey ranges 

of minimum size include ·early maturity and persistence -of seeds through 

several seasons, particularly through winter for use during .periods of 

snow cover and/or frozen ground. The same end, available .food in one 

small area all year, may be gained by planting a mixture of early- and 

. late--maturing plants, including :one or more upon which seeds persist 

during winter. .More than one -or two staples for a given season might 

be desirable,· be.cause of the possibility of failure to set seed. 

3. In some instances, areas deve.loped may be kept at minimum siz:e 

by one of the following .methods: 

(1) Use of plants suitable -for both food and cover. 

(2) Use-of plants that have value .for more than one season. 
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(3) Use of plants that combine -qualities of both above types. 

Com.men ts -- -

A supply of green vegetative material is desirable at all times. 

A few plants known to be used locally by bobwhites as sources of greens 

are mentioned in preceding sections 9 and reports concerning a few others 

are cited. However 9 knowledge of what plants are actually desirable, in 

what stage of growth 9 and how to provide them to wild birds is generally 

lacking. 

A great variety of animal rnaterial 9 mostly insect, has been identi-

fied in bobwhite foods. However, no specific method of supplying insects 

to wild birds has been developed. Stoddard and Handley (1931:400) state 

that "Field observations show tµat there is a super-abundance of 

suitable animal life wherever the vegetation is kept in proper condition 

for quail ••• " 



CHAPTER VI 

SUMMARY 

L · This study was .undertaken t-o identify and describe ·components 

of the habitat of the bobwhite -quail. The ·Components considered were 

places used for roosting, daytime :resting, dusting, escape, whistling 

· and foraging, together with food items. 

2. Roosting .and resting places possessed the most narrowly re

stricted characteristics of the six components studied. Roosting places 

were typically surrounded by stands of taller herbaceous plants, usually 

bunch grasses, of law to moderate density and providing .little or no 

overhead canopy or obstruction. Resting places were generally under 

low. trees or ·shrubs which provided overhead canopy, lateral conceal

m.ent and law stem density. 

3. The main requirement for dusting places was an area of low 

stem density. Birds dusted either·under canopy providing;overhead.con

cealment, er in the open. Censiderab1e variation i.n height and type 

.of vegetation present' at dusting .places was tolerated. 

4. Cover used for escape was vegetation of at least one meter in 

height, and dense -enough to hide the birds from the observer. Stands . 

. of low trees were used inost, but g:rasses, shrubs and forbs were also 

used at times. 

5. The principal characteristic of cover in foraging .areas was 

low stem .density providing room for unrestricted movement on .. the ground. 

62 
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Birds foraged both in the open, ,among herbaceous plants, and under 

canopy provided by trees and shrubs. Height of cover varied c.onsider~ 

ably •. 

6. The pattern of food use was .seasonal: The high utilization of 

foods left from previaus seasons lasted until April, when a new crop of 

early seeds and fruits 'became available; these .faded quickly, and by late 

May principal use began changing to grass seeds, which were the •main foods 

until fall. .The principal fall food items were· largely different from 

those used in summer, and the bulk of the winter food was seeds that 

· had been present in quantity for s:ever~l months. These rec.eived in

creasing .attention as the s.eason progressed. The variety of foods taken 

during periads, of snow c.over was somewhat less than at other times, 

and bobwhites :lost weight during a period of several· successive snows 

in the winter of 1961 .. 62. 

7. Although the use of particular plant and animal taxa as food 

varied according t'O seasonal .chan;es in their availability, the use· ef 

broad categories of foads followed a pattern applicable ·Over much. of the 

species' range:. Bobwhites ate mostly seeds and fruits in all seasons; 

the proportien was less during the warmer months, when considerable 

animal m.aterial was used; use -of vegetative material was generally the 

lowest, .except that in winter it exceeded the use of animal material. 

8. Foods taken in greatest quantity were ·generally among those 

present in considerable amounts~ larger than two millimeters in g:t'.·eatest 

dimension; .and persisting for relatively long periods of time, usually 

on the plant •. 

9. Male bobwhites used concealed perches in trees for whistling 

.sites in most instances. In one area of scant tree growtp., however, 
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males whistled from exposed perches· ,on fenceposts, a log and a s_tand

ing dead ,tree. 

10. The habitat of the bobwhite is char.act_erized by small units 

.of low woody 1plants providing pverhead .canopy, lateral c-oncealment and 

low stem, density, closely interspersed with ,erect herbaceous vegetation 

of varying stem de.nsity and having little -or no canopy. 
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A List of Common and Scientific Plant Names 

Conun.on Name 

Am.aranth 

American Bittersweet 

, American Elm· 

American Germander 

, Arrowfeather Threeawn 

Ash 

Aster 

Barnyardgrass . 

Bedstraw 

!Big Bluestem 

Black Locust 

Blackberry 

;Blackeyedsusan 

Blackjack Oak 

Blackseed Plantain 

Boxelder 

Bristlegrass 

Broadleaf Uniola 

/Brome 

Carolina Geranium 

3 
Appearing in this Report 

Scientific Name 

Amaranthus ~-

Celastrus scandens L. 

Ulmus americana L. 

Teucrium canadense L. 

Aristida purpurascens Pair. 

Fr axinus 2.£.• 

Aster~· 

Echinochloa crusgalli (L.) Beauv. 

Galium ~· 

Andropogon Gerardi Vitman 

Robinia Pseudo-Acacia L. 

Rubus ..!!E.• 

Rudbeckia hirta L. 

Quercus marilandica Muenchh. 

Plantago Rugelii Dene. 

Ac er neg undo L. 

Setaria fil?.12.· 

Unio,la latifolia Michx. 

Bromus ~· 

Geranium carolinianum L. 

3 Connnon names were taken mostly from Kelsey and.Dayton (1942), and 
scientific. names from the key by Waterfall (1962). Names marked with 
an asterisk were taken from Anderson (1961). 



Corrnnon Name 

Carolina Snailseed 

Catalpa 

Chervil 

Chickasaw Plum 

Common .Arrowhead 

Corrnnon Honeylocust 

Common Pokeberry 

,\ Corrnnon Witch.grass 

Coral berry 

'Crapemyrtle 

Croton 

·Daisy F1eabane* 

Dock 

·Dropseed 

Eastern Black Walnut 

Eastern Poplar 

Eastern Redbud 

Eastern Redcedar 

Euphorbia 

Fall Panicum 

~Fall Witch.grass 

Florida Paspalum 

Flower-Of-Ah-Hour 

Fringeleaf Paspalum 

Gaillardia 

71 

Scientific Name 

Cocculus carolinus (L.) DC. 

Catalpa ~· 

Chaerophyllum Tainturieri Hoo~. 

Pru.nus !_ng_ustifolia Marsh. 

Sagittaria latifolia Willd. 

Gleditsia triacanthos L. 

Phytolacca americana L. 

Panicum capillare L. 

Symphoricarpos orbiculatus Moench. 

Lagerstromia .2£.• 

Croton glandulosus L. var. 
septentrionalis Muell. Arg~ 

Erigeron strigosus Muhl. ex Willd. 

Rum ex §.E.E.. 

.§J?orobolus .§.EE.• 

Ju.glans nigra L • 

. Poplus ~ Marsh. 

Cercis canadensis L. 

Junipe!,,.uS virginiana L. 

Euphorbia ~-

Panicurn dichotomiflorum Michx. 

:Leptoloma cognatum .Schultes Chase 

Pa~alum floridanum Michx. 

Hibiscus trioneum L. 

Paspalum ciliatifolium Michx. 

Gaillardia serotinum (Walt.) H. 
Rock 



Common .Name 

Giant Ragweed 

J 
Goldenrod 

Goldenweed 

Gram.a 

1Grape 

jGrass 

JGreenbriar 

Hackberry 

Hairy Crabgrass 

Hawthorn 

jHeath Aster 

Horseweed Fleabane 

Iberian Violet 

Illinois Bundleflower 

Indigo Amorpha 

.J Japanese Brome 

J Johnsongr ass 

Kentucky Coffee Tree 

Knotweed 

Lambsquarters Goosefoot 

..1 Lespedeza 

Lettuce 

Lila~ 

'1:tittle Bluestem 

Louisiana Sagebrush 

72 

Scientific Name 

Ambrosia trifida L. 

S6 lidago §J?.• 

Haplopappus ciliatus (Nutt.) DC. 

. Bouteloua fil?.• 

Gramineae 

Smilax .§.E.• 

Celtis §.£.• 

Digitaria sanguinalis (L.) .. Scop ~ 

Crataegus .!!12.• 

Aster ericoides L. 

Conyza canadensis (L.) Cronq. 

Jiola kitaibeliana R. & S. 

Desmanthus illinoensis (Mic.hx.) MacM. 

Amorpha fruticosa L . 

Bromus japonicus Thunb. 

. Sorghum halepense (L.) Pers. 

G,Yffinocladus dioica (L.) K •. Koch 

Polygonum §.RE.• 

~dium album L. 

Lespedeza caQ,itata Michx •. and 1· 
virginica (L.) Britt. 

Lac tuc. a fil2.. 

_§yringa §12.• 

I . 

. Andropogon scoparilt& .}iichx. 

Artemisia ludoviciana Nutt. 



CoIIllll.on N arne 

I 
Mat Sandbur 

Mulberry 

Nightshade 

Nimblewill 

Oak 

Osageorange 

\ 
~ Panicum 

Peach 

Pear 

Pink Wildbean 

Post Oak 

Prairie Acacia 

Prairie Threeawn 

Prostrate Knotweed 

Purple Lovegrass 

J Purpletop 

Rough Buttonweed 

Roughleaf Dogwood* 

Rusty Blackhaw Viburnum 

Scribner Panicum* 

Sedge 

J Showy Par tr idgepea 

J Sideoats Grama 

Scientific Name 

Cenchrus pauciflorus Benth. 

Morus. fil?.E.• 

Solanum arnericanum Mill. 

Muhlenbergia Schreberi J. F. Gmel. 

Quercus marilandica Muenchh. and 
g_. stellata Wang. 

Maclura pomifera (Raf.) Schneider 

Panicum scribnerianum Nash*, et al. 

Prunus 2-E.• 

Pyrus ~· 

Strophostyles umbellata (Muhl.) 
Britt. 

Quercus stellata Wang. 

Acacia augustissima (Mill.) Kuntze 

Aristida oliganth·a;Michx. 

Polygonum.aviculare L. 

Eragrostis spectabilis (Pursh) 
Steud. 

Tridens flavus (L.) Hitchc. 

Diodia teres Walt. 

Cornus Drummondii Meyer 

Viburnum prunifolium L. var. 
Rufidulum 

Panicum scribnerianum Nash* 

Cyperaceae 

Cassia, fasiciulata Michx. 

Bouteloua curtipendula (Michx.) 
Torr. 



Common Nc1me 

JSilver Bluestem 

Silverleaf Nightshade 

Slender Lespedeza 

Slenderlobed Bundleflower* 

Slimflower Scurfpea 

Sli.mleaf Panicum 

Smooth Sumac 

Snow-On-The~Mountain 
Euphorbia 

\ -sorghum 

Splitbeard Bluestem* 

Sumac 

\ Sunflower 

Sweetclover 

Switchgrass 

Terragon Snakeweed 

Tickclover 

\ Trailing Wildbean 

Tumble Windmillgrass 

Verbena 

Violet Woodsorrel Oxalis 

\ · Western Ragweed 

Western .Soapberry 

\western Yarrow 

Wheat* 
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Scientific Name 

Andropogon saccharoides SW. 

Solanum .eleagnifolium Cav. 

Lef?pedeza virginica. (L. ), Britt. 

Desmanthus leptolobus T. & G. 

Psoralea tenuiflora Pursh 

Panicum linearifolium Scribn. 

Rhus glabra L. 

Euphorbia marginata Pursh 

_Sorghum vulgare Pers. 

Andropogon ternarius Michx. 

Rhus copallina L. and R. glabra L. 

Heliari.thus fil?.• 

Mel ilotus §.£.• 

Panicum virgatum L. 

Gutierrezia dracunculoides (DC.) 
Blake 

. Desmodium fil?.E.• 

Strophostyles helvola (L.) Ell. 

Chloris verticillata Nutt. 

Verbena fil?.• 

Oxalis violacea L. 

Ambrosia .E.§_ilostachY,e_ DC. 

Sapindus Drummondii H. & A. 

Achillea lanulosa Nutt • 

. Triticum .!?.E.• 



Common Name 

White Crownbe.ard 

White Sweetclover 
\ 
..;iWildrye 

Willow 

Woolly Croton 

Woollybucket Bumelia 

Yellow Indiangrass 

Yellowsedge Bluestem 

Scientific Name 

Verbesina virginica L. 

Meli.lotus alba Desv. 

ElY!!1;US canadensis L •. & 
li• yirginicus L. 

Salix .§£.• 

Croton capitatus Michx. 

75 

Bumelia lanuginosa (Michx.) Pers. 

Sorghastrum nutans (L.) Nas~ 

.Andropogon virginicu~ L. 



A List of Conunon and Technical Arthropod 

4 
Names Appearing in this Report 

Common Name Technical Name5 

Ant Hymenoptera, _Formicidae 

Beetle -Coleoptera 

Burrower Bug Hemiptera, Cydnidae 

-Froghopper Homoptera, Cercopidae 

-Grasshopper Orthoptera, Acrididae 

-
Ground Beetle Coleoptera, Carabidae 

Insect Class Insecta 

Leaf Beetle Coleoptera, Chrysomelidae 

-Leafhopper Homoptera, Cicadellidae 

Metallic Beetle Coleoptera, family uncertain 

Snout Beetle Goleoptera, Curculionidae 

Spider Class Arachnida 

_.Spotted Cucumber Beetle Coleoptera, Chrysomelidae 

76 

.Diabrotica duodecimpunctatus 
(Fabricius) 

Stinkbug Hemiptera, Pentatomidae 

True -Bug Hemiptera 

4 -· _--
Insect names were taken from Borror and DeLong (1954). 

· 5order and Family unless otherwise indicated. 
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MAIN .STUDY AREAS 
Baucom Farm (n = 171) 

Oak Uplands (n = 72) 

Bottomland (n = 60) 

SUPPLEMENTAL ,STUDY AREAS 
Lawler Farm (n =. 22) 

Prairie (n = 22) 

Bottomland (n = 66) 

0 o-.s 

0 o.s 

Meters 
1.0 L.5 

(88% of the observations) 

1-------1 ( 77%) 

I I (73%) 

1.0 
Meters 

(72%) 

(65%) 

(66.6%) 

1.5 

2.0 

2.0 

Fig. 7. Height of cover at roosting places of bobwhites. For each sample, "n" represents 
the number of -o-oservations, and the horizontal line indicates t4~-,-r-ange---..within 
which at l_east two-.thirds of the observations occurred. The a<;tual percentage 
occurring :within a given range is shown at the right end of the line~ · 
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MAIN STUDY AREAS 
Baucom Farm (n = 171) 

Oak Uplands (n = 72) 

Bottomland (n = 60) 

SUPPLEMENTAL STUDY AREAS 
Lawler Farm (n = 22) 

Prairie (n = 22) 

Bottomland (n = 66) 

0 10 20 

0 10 20 

Per Cent 
30 40 50 60 70 80 90 

(75% of the observations) 

1-------------1 (71 %) 

1------------, (72%) 

1-------------1 (77%) 

1----------------1 (86%) 

30 40 

(69%) 

50 
Per Cent 

60 70 80 90 

100 

100 

Fig. 8. Per cent density at gre-U:Hd -!-ev-el of cover at roosting places of bobwhites. For 
each sample, ''n" represents the number of observations, and the horizontal line 
indicates the range within which at least two-thirds of the observations occurred. 
The actual percentage occurring within a given range is shown at the right end 
of the line. 
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MAIN .STIJDY AREAS 
Baucom Farm (n = 171) 

Oak Uplands (n = 72) 

Bottomland (n = 60) 

SUPPLEMENTAL STUDY AREAS 
Lawler Farm (n = 22) 

Prairie (n = 22) 

Bottomland (n = 66) 

0 

0 

10 

• 

I 

' 
. . . 
10 

Per Cent 
20 30 40 50 60 . . 

(82% of the observations) 

. (66.6%) . 
(66.6%) 

(73%) 

(68%) 

(73%) . 
20 30 40 50 

Per Cent 
60 

70 80 90 100 

. 
70 80 90 100 

Fig. 9. Per cent overhead concealment provided by cover at roosting places of bobwhites • 
. For each sample, "n" represents the number of observations, and the horizontal 
line indicates the range -within which at least two-thirds of the observations 
occurred. The actual percentage-occurring within a given range is shown at the 

. right end of the line. 
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MID-APRIL TO MID-NOVEMBER 
Baucom Farm (n = 30) 

Oak Uplands (n = 30) 

Bottomland (n = 31) 
(Main Study Area) 

Lawler Farm (n = 69) 

Prairfo (n = 19) 

Bottomland (n = 24) 
(Supplemental Area) 

MID-NOVEMBER TO MID-APRIL 
Baucom Farm (n = 60) 

Oak Uplands (n = 46) 

Bottomland (n = 45) 
(Main.Study Area) 

Lawler Farm (n = 50) 

0 1 2 

0 1 2 

Meters 
3 4 5 6 7 8 9 

1------------1 (70% of the obser.) 

3 4 

(66.6%) 

(68%) 

(70%) 

(68%) 

(71%) 

(66.6%) 

(66.6%) 

(71%) 

5 
Meters 

74% 

6 7 8 9 

10. 

10 

Fig. 10. Height of cover at resting places of bobwhites. For each sample, "n" represents 
the number of observations, and the horizontal line indicates the range. within 
which at least two-thirds of the observations occurred. The actual percentage 
occurring within a given range is shown at the right end of the line. 00 ,.... 



MID-APRIL TO MID-NOVEMBER 
Baucom Farm (n = 30) 

Oak Uplands (n = 30) 

Bottomland (n = 31) 
(Main Study Area) 

Lawler Farm (n = 69) 

Prairie (n = 19) 

Bottomland (n = 24) 

MID~NOVEMBER TO MID-APRIL 
Baucom Farm (n = 60) 

Oak Uplands (n = 46) 

Bottomland (n = 45) 
(Main Study Area) 

Lawler Farm (n = 50) 

0 

0 

Per Cent 
10 20 30 40 50 60 

{97% of the observations) 

. (78%) 

(93%) 

(78%) 

(84%) 

(82%) 

10 20 

(93%) 

,(90%) 

I 
(95%) 

(100%) 

30 40 50 
Per Cent 

60 

70 80 90 100 

70 80 90 100 

Fig. 11. Per cent density at ground level of cover at resting places of bobwhites. For 
each sample, "n" represents the number of observations• and the horizontal 
line indicates the range within which at least two-thirds of the observations 
occurred. The actual percentage occurring within a given range is shown at 
the right end of the line. 
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MID-APRIL TO MID-NOVEMBER 
Baucom Farm (n = 30) 

Oak Uplands (n = 30) 

Bottomland (n = 31) 
(Main Study Area) 

Lawler Farm (n = 69) 

Prairie (n = 19) 

Bottomland (n = 24) 
(Supplemental Area) 

KrD.,NOVEMBER TO MID-APRIL 
Baucom Farm (n = 60) 

Oak Uplands (n = 46) 

Bottomland (n = 45) 
(Main Study Area) 

Lawler Farm (n = 50) 

0 10 20 

0 10 20 

Per Cent 
30 40 50 60 70 80 90 100 

(66.6% of the observations) 

(66.6%) 

(65%) 

(70'.t) 
' 

(68%) 

(66.6%) 

(651~) I--

(66.6%) 

(71 %) 

(68%) 

30 40 so 60 70 80 90 100 
Per Cent 

Fig. 12. Per cent overhead concealment provided by cover at resting places of bobwhites. 
For each sample, "n" represents the number of observations, and the horizontal 
line indicates the range within which at least two-thirds of the observations 
occurred. The actual percentage occurring within a given range is shqwn at 
the left end of the line. 00 

l,.) 



MAIN STUDY AREAS 
Baucom Farm (n = 33) 

Oak Uplands (n = 39) 

Bottomland (n = 37) 

SUPPLEMENTAL .STUDY AREAS 
Lawler Farm (n = 36) 

Prairie (n = 28) 

Bottomland (n = 21) 

0 

0 

Meters 
1 2 3 4 5 6 

(79% of the obser.) 

(72%) 

(70%) 

I I (66.6%) 

(75%) 

I (66.6%~ 

I 

1 2 .3 4 5 6 
Meters 

Fig~ 13. Height of cover.at dusting places of bobwhites. For each 
sample~ "n" represents the number of observations, and 

7 

7 

the horizontal line indicates the range .within which .at 
least two-thirds of the observations occurred.· The actual 
percentage occurring .within a given range is shown at the 
right end of the line. 
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MAIN S'.CUDY ARJ;AS 
'Baucom Farm (n = 33) 

Oak Uplands (n = 39) 

Eottomland (n = 37) 

SUPPLEMENTAL STUDY AREAS 
Lawler Fann (n = 36) 

Prairie (n = 28) 

Bottomland (n = 21) 

0 

0 

10 20 30 40 
Per Cent 

50 

, (82% of the observations) 

· (92%) 

(84%). 

(92%) 

:(79%) 

, (95%) 

10 20 30 40 50 
Per C~nt 

60,- 70 80' 90 100 

~ 

60 70 80 90 100 

Fig. 14 •. Per cent density at ground level of cover at dusting .places of bobwhites. 
· For each sample, "n" represents the number of observations, and the hori

zontal line indicates the range within which at least two-thirds of the 
observations occurred. '.Che actual percentage occurring within a given 
range is shown at the right end of the line. 
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MAIN STUDY AREAS 
Baucom Farm (n 

Oak Uplands (n 

33) 

39) 

Bottomland (n = 37) 

SUPPLEMENTAL STUDY AREAS 
Lawler Farm (n = 36) 

Prairie (n = 28) 

Bottomland (n = 21) 

0 10 20 30 

( I I ' 1 

0 10 20 30 

Per Cent 
40 50 60 70 

(73% of the observations) 

, 
(71%) 

40 
I 

50 
Per Cent 

(66.6%) 

I 

60 70 

80 90 100 

(69%) 

(68%) 

(7l;J) 

80 90 100 

Fig. 15. Per cent overhead concealment provided by cover at dusting places of bobwhites. 
For each sample, 11n 11 represents the number of observations, and the horizontal 
line indicates the range within which at least two-thirds of the observations 
occurred. The actual percentage occurring within a given range is shown at 
the right end of the line. 
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MID-APRIL 10 MID-NOVEMBER 
Baucom Farm (n = 25) 

Oak Uplands (n = 61) 

Bottomland (n = 35) 
(Main Study Area) 

_Lawler Farm (n = 24) 

Prairie (n = 19) 

Bottomland (n = 17) 
(Suppl~ental Area) 

MIP-NOVEMBER TO MID-APRIL 
Baucom Farm (n = 31) 

Oak Uplands (n = 63) 

Bottotnland (n = 30) 
(Main Study Area) 

0 

0 

2 4 

f_ 

• 

' I • 
2 4 

Meters 
6 8 10 

_J_ 

(72%) 

(70%) 

(74%) 

12 

(66 .6%) 

I T 

6 8 
Meters 

(79%) 

(76%) 

10 

(81%) 

(66.6%) 

(66.6%) 
I r 

12 

14 

14 

Fig. 16. Height of cover at places used by bobwhites for escape. For each 
sample, "n" represents the number of observations, and the hori
zontal line indicates the range within which at least two-thirds 
of the observations occurred. The actual percentage occurring 
within a given range is shown at the right end of the line. 

00 
........ 



MID-APRIL TO MID-NOVEMBER 
Baucom Farm (n = 24) 

Oak Uplands (n 52) 

Bottomland (n = 29) 
(Main Study Area) 

Lawler Farm (n = 29) 

Bottomland (n = 18) 
(Supplemental Area) 

MID-NOVEMBER TO MID-APRIL 
Baucom Farm (n = 27) 

Oak Uplands (n =·62) 

Bottomland (n = 41) 
(Main Study Area) 

o. 

0 

Meters 
1 2 3 4 5 6 

(66.6% of the observations) 

-----------~(79%) 

1------t (69%) 

i----1(72%) 

I I (78%) 

r-----1 ( 70%) 

1 2 3 4 5 6 
Meters 

7 8 9 10 11 12 

(74%) 

(71%) 

7 8 9 16 11 12 

Fig. 17. Height of cover at foraging places of bobwhites. For each sample, "n" represents the number 
of observations~ and the horizontal line indicates the range within which at least two
thirds of the observations occurred. The actual percentage occurring within a given range 
is shown at the right end of the line. 
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MID-APRIL ,TO MID-NOVEMBER 
Baucom ,Farm (n = 24) 

Oak Uplands (n = 52) 

Bottomland (n = 29) 
(Main Study Area) 

Lawler Farm (n = 29) 

Bottomland (n = 18) 
(Supplemental Area) 

MID~NOVEMBER TO MID-APRIL 
Baucom, Farm (n = 27) 

Oak Uplands (n = 62) 

Bottomland (n = 41) 
(Main Study Area) 

0 1 

i-------- (79% of the observations) 

1------, ( 69%) 

------ (90%) 

------(78%) 

1-----1 (66.6%) 

------ (73%) 

1-------i ( 81 %) 

0 10 20 30 

(67%) 

4-0 50 
Per Cent 

60· 

100 -, 

70 80 90 100 

Fig. 18. Per cent density at ground level of cover at foraging .places of bobwhite,s. For each 
sample,, "n" represents the number of observations, . and the horizontal line indicates 
the range within which at least two-thirds of the observations occurred. The actual 
percentag:e occurring within a given range is shown .at the right end of the line. 
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MID-APRIL TO MID-_NOVEMBER 
Baucom.Farm (n = 24) 

Oak Uplands (n = 52) 

Bottomlari.d (n = 29) 
(Main Study Area) 

Lawler Farm (n ::;: 29) 

Bottomland (n = 18) 
(Supplemental Area) 

MID-NOVEMBER TO MID-APRIL 
Baucom _Farm (n = 27) 

Oak Uplands (n =. 62) 

Bottomland (n = 41) 
(Main Study>Area) 

0 

0 

Per Cent 
10 20 30 40 50 60 70 80 90 

1----------------1( 66. 6%) 

......_ ________________ _,. (67%) 

10 

L-------------~ 66%) 

1-------------i (69%) 

i---------1 (74%) 

-------82%) 

.__ _ _;__ _ _..;.._ __ -I. 7 6%) 
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Per Cent 

(66.6%) 
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Fig. 19. Per cent overhead concealment provided by cover at foraging places of bobwhites. 
For each sample, ''n.'' repre&ents- the- numh.e:r of observations, and the horiz:ontal 
line in-d'±itrat:e-& t:rre range-,,within _which at least two-thirds. of the observations 
occurred. The actual percentage occurring _withil,'l a given range is shown at 
the right end of the line. 
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TABLE XX 

OBSERVATIONS OF PRINCIPAL ,PLANTS PROVIDING COVER AT ROOSTING PIACES OF 
BOBWHITES ON TRE MAIN· S'J;'.UDY AREAS 

Grasses 

Forbs 

Shrubs 

Vines 

.Fallen 
Treetop 

.Bau.com Farm Oak .Uplands Bott:omland 

Little Bluestem 62 Little Bluestem 42 Little Bluestem 40 
Yellow Mat Sandbur 55 Yellow 

Prairie 
-Threeawn 

Hairy Crabgrass 
Panicum 
Yellow 

Indian.grass 
Switchgrass 
Johnson$rass 
Big Blµestem 
~pl it beard 

Bluestem 
Fall· Witchg!t:ass 
Arrowf ea th e;r 

Threeawn 
Grama: 
Purple top 

Gold~nweed 
Aster 
Rough 

Buttonweed 
Gaillardia 
W1estern .Ragweed 
Eµphorbia 
'.J:/erragon 

Snakeweed 

.· Chickasaw Plum 
Coral berry 
Sumac 

Trailing 
Wildbean 

Indiangrass 21 
19 Big _Bluestem 13 
16 Silver Bluestem 12 
13 Sp~itbeard 

· Bluestem 6 
12 Drop:seed 4 

7 Panicum 4 
, 7 Switchgrass 3 
6 Sideoat:s Grama 2 

Yellows edge 
5 Bluest.em .1 
4 Fall Witchgrass 1 

3 
2 
1 

Indiangrass 
. Big Bluestem 
Splitbeard 

Blues.tern· 
Purple top 

37 
13 

.5 
1 

9 Western Ragweed 1 Western Ragweed 1 
6 

5 
3 
3 
1 

l 

J. Hawthorn 1 
1 
l 

2 

Fallen Treetop 2 
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TABLE XXI 

OBSERVATIONS OF PRINCIPAL PLANTS PROVIDING COVER AT ROOSTING PIACES OF 
BOBWHITES ON THE SUPPLEMENTAL STUDY AREAS 

l:,awler Farm Prairie Bottomland 

Grasses Split beard Little Blues tern 20 Little Blues tern 
Blues tern 10 Yellow Yellow 

Dropsee.d 4 Indiangrass 10 Indiangrass 
Little Blu..estem 4 Arrowfeather Splitbeard 
Prairie Threeawn 1 Threeawn 1 Blues tern 
Yellow Grama 1 Panic um 

Indiangrass l Prairie Yellows edge 
Yellows edge Threeawn l Bluest em 

Blues tern l Split beard Switchgrass 
Blues tern 1 Purple top 

Switchgrass 1 

Forbs yJestern Ragweed 5 Goldenrod 
Louisiana Western 

Sagebrush l Ragweed 
Lambsquarters Giant Ragweed 

Goosefoot 1 

Shrubs Coral berry 2 

41 

20 

n 
8 

4 
4 
2 

5 

2 
1 
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TABLE XXII 

OB~ERVATIONS ·OF PRINCI~AL ?LANTS PROVIDING COVER AT RESTING PIACES oi 
BOBWHITES 'ON THE; MA;IN S'.):UDY AREAS (MID .. APRIL .TO MID.,NOVEMBER) 

: ·, . 

Trees 

Shrubs 

Grass and 
Grass-Like 

Forbs 

Vines 

Fallen 
Trees 

Baucom Farm 
I 

Hackberry 10 
American Elm 9 
Mulberry 3 
Eastern Black 

Wal'nut 1 
Oak 1 

.Chickasaw Plum 6 
Roughleaf. 

Dogwood .4 
Sumac 4 

Fallen Tree 1 

Oak Uplands 

Oak 
Hackberry 
Black Locust 
.American Elm 
Pear 

Coral berry 
Rough leaf 

Dogwood 

Bottomland 

13 American. Elm 14 
5 Boxelder 2 
2 .Eastern 

.1 Redcedar 2 
1 Hackberry 2 

5 

2 

Eastern Black 
• Walnut 1 

Woolly bucket 
Bumelia 1 

Rough leaf 
Dogwood 4 

Little Bluestem 1 Connnon 

Grape 1 

Arrowhead 2 
Johnsongrass 2 
Big Bluestem 1 
Yellow 

Indiangrass 1 . 

Western 
Ragweed 

Greenbriar 

1 

1 
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TABLE XXIII 

OBSERVATIONS ;OF PRINCIPAL PIANTS. PROVIDING :COVER AT RESTING PIACES OF 
BOBWHITES ON THE SUPPLEMENTAL .STUDY AREAS .. 

(MID-APRIL TO MID-,NOVEMBER,) 

Lawler Farm .Prairie Bottomland 

Trees · Osageorange 17 Oak 10 American E.lm 6 
American Eltn 12 Hackberry 2 Eastern 
Eastern .American Elm 2 Redcedar 1 

.Redcedar 10 Conunon Hackberry 1 
Oak 6 Honeylocust 1 
E.astern Poplar 5 Mulberry 1 
Hackberry 4 
Willow 3 
Mulberry 1 
.Boxelder 1 

Shrubs Indigo .Amorpha 2 Lilac 2 
.Chickasaw Plum 1 Coral berry 2 
Rough leaf Rough leaf 

Dogwood 1. Dogwood 2 
Sumac 2 

Grasses & Yellow Sedge 2 Sorghum 2 
:Grass-Like Iridiangrass 3 Switchgrass 2 Johnsongrass 1 

Little Blues.tern 2 
. Johnsongrass 2 
Gram.a 1 
Switchgrass 1 

Forbs Wes.tern Ragweed 2 Lambsquarters 
Lambsquarters Goosefoot 2 

Goosefoot 1 Sunflower 2 
Louisiana Western 

Sagebrush 1 .Ragweed 2 
'I'erragon 

Snakeweed 1 

Fallen 
Trees Fallen Tree ·1 

Artifacts Fence 5 
Barrel 1 
Building .1 



Trees 

Shrubs 

TABLE XXIV 

OBSERVATIONS OF PRINCIPAL PLANTS PROVIDING COVER AT RESTING PLACES OF :OOBWHITES ON THE MAIN 
STUDY AREA$ AND ONE SUPPLEMENTAL STUDY AREA (MID-,NOVEMBER TO MID-APRIL) .. . 

Baucem Yarm.. 

American E:lm 9 
Hackberry 3 
Eastern Redcedar 2 
Eastern" Black 

Walnut 1 
Mulberry 1 
Willow 1 
Woollybucket· 

Bumelia, 1 

:Chickasaw Plum 19 
Sumac 12 

Oak Uplands 

Oak 
Eastern 

.Redcedar 
American Elm 
Hackberry 
Woolly bucket 

Bumelia 

Coral berry 
Sumac 
Chickasaw Plum 
Rough leaf 

Dogwood 

12 

10 
6 
4 

2 

3 
2 
1 

1 

Bettomland Lawler Farm 

American Elm 13 Osageorange 
Eastern .Eastern 

Redcedar 9 Redcedar 
Oak 2 Oak 
Woolly bucket American Elm 

Bumelia 1 

Rough leaf Coral berry 
Dogwood 4 

Sumac 2 
.Coral berry 1 
Rusty Blackhaw 

Viburnum 1 

Grasses Little Bluestem 2 
Switchgrass 1 

Broadleaf 
Uniola 1 

Forbs Aster· 1 Western Ragweed 1 Tic kc lover 1 

29 

15 
2 
2 

1 

\0 
VI 



TABLE XXIV (Continued) 

~------B_a_u_c_o_m_ Farm Oak Uplands Bottornland Lawler Fam 

Vines Greenbriar. 9 

Fallen Fallen limbs 2 
Trees, Driftwood 1 

Etc. Log 1 
Stump 1 

Artifacts 

Greenbriar 

Fallen limbs 
Log 

Fencepost 

1 

3 
3 

1 

Greenbriar 

Log 
Driftwood 

6 

5 
1 

Automobile 
Automobile 

1 

seat springs 1 

"' O' 
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TABLE XXV 

OBSERVATIONS .OF PRINCIPAL ,PLANTS PROVIDING COVER A.T DUSTING PLACES OF 
BOBWF(ITES ON THE MAIN. STUDY AREAS 

Trees 

Shrubs 

Grasses 

Forbs 

Vines 

Fallen Trees 

Baucom Fann. Oak Uplands Bottorilland 

Rack berry 
American .Elm 
Mulberry 

3 Oak 17 American.Elm 9 
· Eastern 1 Eastern 

Oak 
1 .Redcedar 
1 Hackberry 

6 Redcedar 5 
5 Oak .3 

Woolly bucket 
Bumelia 

Black Locust 

Coral berry 

Hackberry 2 
5 _Eastern Black 
2 Walnut 1 

Mulberry 1 

2 Roughleaf Rough leaf 
Dogwood 

,Chickasaw 
Plum 

Sumac 

5 Crapemyrtle 1 Dogwood 3 

.2 
2 

.Litt.le Bluestem 5 
Big .Bluestem 4 
Johnsongrass 2 

~Prairie 
Threeawn . 2 

Yellow 
Indiangrass .2 

Ftairy Crabgrass 1 
Sideoats Grama l 

.Goldenweed 
F(orseweed 

Flea bane 
Sunflower 
Western 

6 

2 
2 

Ragweed 2 
Louisiana 

Sagebrush 1 

Sumac 1 Sumac 2 

Little Bluestem 6 
Silver Bluestem 3 
Big Blues.tern 2 
.Yellow 

Inl'.liangrass 1 
Wildrye 1 

Greenbriar 
.Carolina 

Snail seed 
Grape 

Fallen Tree 

3 

1 
1 

1 

Silver 
Bluestem _4 

.· Little 
Bluestem 3 

Yellows edge 
·Bluestem 2 

.Big Bluestem 1 
Hairy C:raba,rass 1 
Johnsongrass 1 
Sideoats Grama 1 
Grama 1 

Western 
Ragweed 3 

Lambsquarter s 
Goosefoot 1 

Fallen Tree 1 
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TABLE XXVI 

OBSERVATIONS OF PRINCIPAL PLANTS :PROVIDING COVER AT DUSTING PIACES OF 
BOBWHITES ON THE . SUPPLEMENTAL .STUDY AREAS 

Trees 

Shrubs 

Grasses 

Forbs 

Artifacts 

Lawler Farm Prairie 

Osageo:range · 
American Elm 
Mulberry 

. 2 Oak 19 
1 1 American Elm 

1 
Oak 2 

Coralbe:rry l 

Johnsongrass 4 
Little Bluestem 1 · 
Silver Bluestem 1 

Lambsquarters 
. Goosefoot 10 

Western Ragweed 8 
Terragon 

Snakeweed 6 
Louisiana 

Sagebrush 3 
Goldenweed 2 
Sunflower l 
Nightshade 1 

Fence 2 

Rough leaf 
Dogwood 1. 

Gr.,ama 1 
Johnsongrass 1 
tittle Bluestem 1 
Prairie Threeawn 1 
Purple Lovegrass 1 
Side.oats G:rama 1 
S:witchgrass 1 

Western Ragweed 2 
Louisiana 

Sagebrush 1 
Rough Buttonweed 1 
Terragon 

Snakeweed 1 

Bottomland 

American Elm 

Little 
Bluestem 

Silver 
Blues tern 

Sorghum 
Johnsongrass 

.Lambsquarters 
Goosefoot 

Knotweed 
Sunflower 
Western 

Ragweed 
Amaranth 
Goldenweed 

3 

4 

3 
3 
1 

3 
2 
2 

2 
1 
1 



TABLE XXVII 

OBSERVATIONS OF PRINCIPAL PIA.K!TS .PROVIDING COVER AT PIAGES USED BY 
BOBWHITES FOR ESCAP.E ON THE MAIN· STUDY AREAS 

Trees 

Shrubs 

Grasses 

Forbs 

(MID=APRIL TO MID~,NOVEMBER) 

Baucom Farm 

American Elm 
Hackberry 
Eastern Black 

Walnut 
Eastern Poplar 
Oak 

9 
5 

3 
2 
1 

Sumac 4. 
Chickasaw Plum. 3 
Peach 2 

Johnsongrass 2 
Little Bluestem 2 
Arrowfeather 

l'hr ee,awn 1 
Mat Sandbur 1 
Wildrye 1 

Sunflower 2 
Terragon 

Snakeweed 1 

Oak Uplands 

0~ 
Hackberry 
Black Locust 
American Elm 
Eastern 

Redcedar 
Wooll.ybucket 

Bumelia 
Western 

Bottomland 

41 American Elm 
9 E;astern Black 
5 Walnut 
3 Hackberry 

Mulberry 
2 Oak 

Woollybucket 
1 Bumelia 

Soap berry 1 

Sumac 
Roughleaf 

Dogwood 
Ch.ickasaw 

Plum 

Little 
Bluest em 

Yellow 
Indiaµgrass 

Johnsongrass 
Yellows edge 

Blue,stem 

2 Hawthorn 
Sumac 

1 

1 

Johnsongrass 
5 Little Bluestem 

Big Bluestem 
2 Sp].itbeard 
1 Bluest em 

Yellow 
1 Indiangrass 

Switchgrass 

Giant Ragweed 
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22 

3 
3 
1 
1 

1 

1 
1 

5 
4 
2 

2 

2 
1 

1 
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TABLE XXVIII 

OBSERVATIONS OF PRINCIPAL ,PLANTS PROVIDING COVER AT PIACES USED BY 
BOBWHITES FOR ESCAPE ON THE SUPPLEMENTAL.STUDY AREAS 

(MID-APRIL .TO MID-NOVEMBER) 

Lawler Fam Prairie Bottomland 

Trees Eastern Poplar 4 Oak 6. American Elm 13 
American Elm 3 American Elm 5 Hackberry 3 
Osageorange . 3 Willow 5 Western 
Eastern Hackberry 3 Soap berry 2 

Redcedar 1 Common Ash 1 
Honeylocust 1 Black Locust 1 

Eastern Poplar 1 Willow 1 
Ash 1 
Catalpa 1 
Osageorange 1 

Shrubs Rough leaf Rough leaf 
Dogwood 1 Dogwooq. 1 

Grasses Johnsongrass .5 Little Big Bluestem 1 
Little Bluestem 5 Blues tern 2 Jehnsongrass . 1 
Sideoats Grama 2 Prairie Little Bluestem 1 
Splithe:ard 'I'hreeawn 1 Sicleciats Grama· 1 

Blues.tern 2 Sideoats Switchgrass_ 1 
Switchgrass 2 Grama 1 
Yellow Splitbea:rd 

Indiangrass 1 Bluestem 1 
Yellow 

Indiangrass .1 

Forbs :Western .Ragweed 3 Terragon 
Giant Ragweed 1 Snakeweed 1 
Goldenweed 1 Verbena 1 
Lambsquarters Western Ragweed 1 

Goosefoot 1 
Terragon 

Snakeweed 1 



TABLE XXIX 

OBSERVATIONS OF PRINCIPAL PIANTS PROVIDING COVER AT PLACES USED BY 
BOBWHITES FbR; ESCAPE ON THE :Ml\lN STUDY AREAS 

(MJD ... NOVEMBER TO MJ.D ... APRIL) 

Bau.coqi. Farm Oak Uplands Bottomland 

Trees Anrerican Elµi, 11 Oak 38 Ame.rican Elm 
Oak 9 Ra,ckberry 29 Hackberry. 
Hackberry 7 American Elm 13 Eastern Black 
Eastern :Poplar 3 Woolly bucket Walnut 

Bumelia, 4 Eastern Poplar 
Eastern Oak 

Redcedar 3 Rusty Blackhaw 
Viburnum 

Western 
Soap berry 

Shrubs Chickasaw Plum 1 Chickasaw ,lb 

Sumac 1 Plum 2 
.Sumac 2 

Grasses Little Blue Stem 9 Little Yellow 
Switchgrass 4 Bluest em 4 Ind iangras s 
Johnsongrass 3 Johnsongr ass 2 Johnsongrass 
Yellow Switchgrass 2 Little Bluestem 

Ind iangr as.s 2 Splitbeard Purple top 
B;lg Blues tam 1 Bluest em 1 Yellows edge 
Purpletop i Yellow Bluest em 
Splitbeard Indiangrass 1 

Blues.tern 1 Yellows edge 
Bluest em l 
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14 
4 

2 
1 
1 

1 

1 

6 
5 
4 
2 

1 
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TABLE XXX 

· OBSERVATmNS 0~ ;L>RINC;J:l'AL .J;>LAN':CS PROVIDING COVE1R AT FORAGING PtA,CES 
OF !$0 ~HITES .ON THE MAIN STUDY AREAS 

; (MID-APRIL ro M;m"'NOVEMBE;R) · 

Trees 

Shrubs 

Vines 

Forbs 

Grasses 

Bautom Farin 

American .. Elm 
Oak 
Hackberry 

3 
1 
1 

Chickasaw Pltilll 4 
Rough leaf 

Dogwood 3 

Goldenweed 5 
Sunflower 4 
Croton 3 
Rough Buttonweed 3 
Terragon 

Snakeweed . 2 
.Daisy Fleabane 1 
Horseweed Flea-

bane 1 
Gaillardia 1 

Johnsongrass 2 
Little Bluestem 2 
Scribner 

Panic um 2 
Big Bluestem 1 
Brome 1 
Conunon Witch-

grass . 1 
Hairy Crabgrass 1 
Prairie Threeawn 1 
Si~eoats,Grama 1 

Oak Uplands 

Oak 
Black l,\JCU~t 
Hackberry 
Eastern Redcedar 
Pear 

Blackberry 

Western Ragweed 
Louisiana Sage

brush 
Slender 

Lespedeza 
Slimflower 

Scurf pea 
Verbena 

·Bottomland 

P American Elin 2 
; 2 flackberty 1 

2 Mulberry 1 
1 Western ~pberry_ 1 
1 

1 

Coral berry 
Sumac 

2 
1 

8 Western Ragweed 6 
Conunon Pokebe_!ry l 

2 Giant Ragweed 1 
Silverleaf Night-

1 shade 1 
Showy Partridge-

1 pea 1 
1 White G:rownbeard 1 

Little Bluestein 18 Johnsongrass 9 
8 
3 
3 

Yellow Indian~ Little Bluestem 
~rass 11 

2 
Big Blues.tern 
Silver Bluestem Big Blues.tern. 

Joh.nsongrass 
Scribner 

2 Yellow Indian-
grass 

Pani.cum 
Silver Bluestem 
Arrowf e.a th er 

2 Japanese Brome 
2 Purpletop 

Scribner 
Threeawn 1 

Drop seed 1 
Japanese Brome 1 
Prairie Threeawn 1 
Purple top 1 
Splitbeard Blue-

stem .. ,l 

Panicum 
Switchgrass 

2 
1 
1 

1 
1 
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TABLE XX.XI 

OBSERVATIONS OF PRINCIPAL PLAN'TS PROVIDING COVER AT FORAGING PIACES 
OF BOBWHITES ON TWO SUPPLEMENTAL STUDY AREAS 

Trees 

Shrubs 

Forbs 

Grasses 

(MID=APRIL ID MID-NOVEMBER) 

Lawler Farm 

.Eastern Poplar 
American Elm 
Hackberry 
Willow 

Indigo Amorpha 
RoughLeaf Dogd 

wood 

Western Ragw_eed 
Ter:tagon Snake= 

weed 
Louisiana Sage

brush 
Dock 
Lambsquarters 

1 
1 
1 
l 

1 

1 

6 

3 

2 
1 

Goosefoot 1 

Johnsongrass 14 
Little Bluestem 3 
Silver Bluestem 2 
Drop seed 1 
Fr :Lngeleaf 

PaspalRm 1. 
Hairy Crabgrass 1 
Purple Lovegrass 1 
Switchgrass l 
Tumble Windmill .. 

grass 1 

Bottomland 

Black Iiocust 
American Elm 

1 
1 

Aster 1 
American 

Germander 1 
Goldenrod 1 
Western Ragweed 1 

Johnsongrass 7 
Sorghum 4 
Barnyardgrass 1 
Little Bluestem 1 
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TA:BLE XX.XII 

OBSERVATIONS OF PRINCIPAL PLANTS PROVIDING COVER AT FORAGING PLACES 
OF BOBWHITES ON THE MAIN STUDY AREAS 

(MID-eNOVEMBER TO MID-APRIL) 

Baucom Farm Oak .Uplands Bottomland 

Trees Oak 26 Am,erican Elm 
Americ:a:n Elm 10 Eastern Black 
Hackberry 8 Walnut 
Eastern Red.cedar 5 Hackberry 
Woollybucket Eastern Poplar 

Bumelia 2 Eastern Redbud 
Eastern Red"' 

cedar 
Western Soap-

berry 
Woolly bucket 

Bumelia 

Shrubs Sumac 2 Sumac 10 Sumac 
Chickasaw Plum 1 Coral berry 2 Coral berry 

Forbs Goldenweed 3 Western Ragweed 5 
Western Ragweed 2 
Rough Buttonweed 1 
Sunflower 1 

Grasses Hairy Crabgrass 13 Little Bluestem 5 Little Bluest em 
Mat Sand bur 8 John.songrass 3 Johns.ongras s 
Prairie Threeawn 4 Prairie Threeawn 3 · Yellow Indian-
Broadleaf Uniola 1 Yellow Indian- grass 
Drop seed . ~ · grass 3 Pu.rpletop . 
Common Witchgrass 1 Silver Bluest em 2 Yellows edge 
Fall Panic um 1 Split beard Blue- Bluest em 
Fringe leaf s te.nf 2 

Paspalum 1 Drop seed 1 
Johnsongrass 1 Purple top 1 
Nimblewill 1 
Panicum 1 
Purple top 1 
Switchgrass 1 

13 

6 
4 
3 
1 

1 

1 

.1 

10 
1 

7 
5 

3 
1 

I 
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TABLE XX.XIII 

OBSERVATIONS OF PRINC;IPAL PLANTS PROVIDING COVER.AT WHISTLING SITES 
OF MALE )30:BWHITES·.ON THE MAIN .STUDY AREAS 

Trees 

Shrubs 

Grasses 

Species or Genus.and No. of Observations 

American Elm 
Oak 
Hackberry 
Mulberry 
Cc;nnmon Honey-
. ·1ocust 

Black Locust 
Eastern Black 

14 
9 
7 
6 

l 
2 

Walnut 1 
Eastern Redcedar l 

Smooth . Sumac 2 

Big Bluestem 1 
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