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INTRODUCTION

Many states are engaged in a program of habitat management intended
to improve conditions for wildlife. Since no previous evaluation con-
cerning habitat management had been made in central Oklahoma, the present
investigation was undertaken. Its objectives were: (1) to ascertain
means of improving habitat for bobwhite quail (Colimus virginianus L.) in
central Oklahoma, and (2) to investigate available plants, both native and

introduced, in order to evaluate their relative worth for food and cover.
This investigation was a phase of a larger study of bobwhite ecology car-
ried on for several years by workers of the Oklahoma Cooperative Wildlife
Research Unit and through the Federal Aid program of the Oklahoma Game and
Fish Department.

Full-time field work was carried on from September 1949 to September
1951. A major part of the first year was speat in gathering infarmation
concerning pen-reared quail restocking, but information relative to this
investigation also was gathered during that time. Several trips were
taken to areas in central Oklashoma during the period of September 1951 to
August 1953.

Field work was conducted in central Oklshoma, primarily in Okfuskee
and Payne Counties. Headquarters for the field work were at Okemsh and at
Stillwater. In addition, investigations were cmrried out to a lesser ex-
tent in Coal, Creek, Hughes, Mclntosh, Noble, and Seminole Counties.

Unless otherwise stated, the area covered in this report includes
almost all of the "postoak-blackjack forest” and "tallgrass prairie game



types” of Duck and Fleteher (194}, The western limit of the two "game
types" follows in 2 general way the parallel of 989 ang 30' west lomgi-
tude, and the castern limit traverses from 95° in norituern Oklahoma to
96° west longitude in southera Oklshoma. A map of the stete of Oklahoma
showing the "game types® of Juck and Fletcher and the region considered

in this report, designated as Bivision 2, is ghown in Fiecure 1.
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Figure 1. The three major geographic and vegetative divisions or regions and the
"game types" of Oklahoma. This report is primarily concerned with the central
region, designated on the map as Division 2 (Map taken from lee, 1948).



ENVIRONMENTAL CONDITIONS IN CENTRAL OKLAHOMA
Climate

The climate of OUklahoma is of the continental type characterized by
long hot summers and comparatively mild winters (Wahlgren, 1941). There
are pronounced seascnal and geographic differences in both temperature
and precipitation, and duststorms and drought frequently occur.

The anual precipitation for central Oklahoma varies from an average
of 28 inches in the western part to an average of L2 inches in the east-
ern part. Much of this precipitation occurs during the growing season,
April to October, inclusive. The warm-season precipitation varies from
20 inches to 25 inches from west to east. Heavy to torrential rains are
not uncommon.

The growing season in central Oklahoma averages 200 days in the
northern part to 230 days in the southern part. Clear skies and high
surmer temperatures are usual. These are usually accompanied by dry winds
of moderate velocity from the southwest.

Physiography

Almost all of central Oklshoma is included in the Osage Plains sec-
tion of the Central Lowland province (Fenneman, 1938). The Osage Plains
has a low relief and no record or evidence of glaciation. Most of the
immediately underlying rocks of the Osage section consist of alternations
of shales with limestones and sandstones.

North of the Arkansas River, local relief is generally less than
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250 feet. West of the 96th meridian, there is a belt 50 to 60 miles wide
where a relief of 300 to 40O feet is not uncommon. This belt runs from
northern Oklahoma to the Arbuckle uplift. Farther west there is a belt 50
to 150 miles wide which stretches from north to south throughout the state.
This belt is a gently rolling plain in which the relief rarely reaches 50
feet.

Most of the main stresms, the Cimarron, Canadian, North Canadian,
Washita, Arkansas, and Red Rivers, flow in a general southeastward direc-
tion. Most of the rivers have their channels on wide beds of sand and
are often considerably subdivided by bars. They do not generally carry a
large volume of water except during flood periods which are usuwally of.
short duration.

Soils

Six major soil groups occur in sizeable areas in the central part of
the state. The following brief discussions of these great soil groups
are taken from the Yearbook of Agriculture, 1938 (U. S. Department of
Agriculture, 1938).

Typical Prairie soils, occurring in central Oklahoma north of the
Arkansas River, have developed under the influence of a grass vegetation.
Their profiles are characterized by dark-brown to nearly black, mildly
acid surface soils underlain by brown well-oxidized subsoils. Their par-
ent materials range widely in composition, especially in lime content.
Some of the Prairie soils have developed from limestones and shales, and
some have developed from sandstones.

In Oklahoma, the Reddish Prairie soils lie south of the region of the
true prairie soils. The soils are deep on smooth land and have red or
brown surface soils over red and brown crumbly clay or sandy clay subsoils.



The parent materials are beds of sandy clay or red calcareous clay, which
sometines also contain strata of sandstone, limestone, and gypsum.

The Red and Yellow Podzolic soils occur in central Oklahoma in the
area denoted by some authors as the "Cross Timbers" section. The soils
are low in organic matter and mineral plant mutrients, strongly-leached,
and acid in reaction. Surface soils are commonly sandy and light-colored;
subgoils are tougher, heavier, and of a red, yellow, ar motiled color. -
The parent materials are sandstones and shales or weathered residues of
sandstones. On the smooth lands the soils are largely fine sandy loams
with erunbly clay subsoils. Same of the soils are very sandy and subject
to severe wind erosion.

Planosol soils which ocour in eastcentral Oklahoma are characterized
by the accumulation of a well-defined layer of clay or cemented material
utvuvimdspthsbolwtht‘lu'fm. Associated soils in the group are
quite variable in their characteristics. The parent materials consist of
shales, sandstones, and limestones. Most of the soils of this group have
been successfully drained.

The Rendzina soils, which lie in southcentral Oklahcma, are charac-
terized by dark-gray or black surface layers overlying soft, light-colored,
highly calcareous material. These immature soils have derived large
amounts of black organic matter from grass vegetation. Thapuut‘uuri-‘
als are limestone, sendstone, and shale for the most part. Surface soils
are mostly brown or black clay, and subsoils are generally heavy brown and
yellow clays. The soils may be quite deep on the more level sites but are
thin on steeper slopes.

Alluvial soils oceur throughout central Oklahoma and are found on
flood plains, first bottoms, low second bottoms, and low terraces along
streams. The nature of the materials fram which the soils have been



derived determines largely their characteristics. Drainage ranges from
fairly good to poor, and the soils are subject to rather frequent and
heavy overflow. Alluvial soils are generally fertile and are highly pro-
ductive when drained and protected from overflow.

Vegetation Before Settlement

Edwin James (Thwaites, 1905) traversed Oklahoma from west to east
along the course of the South Canadian River with the 5. H. Long expedi-
tion in 1820. James, blologist and geologist of the expedition, says:
"The luxuriance and fineness of the grasses, as well as the astonishing
number and good condition of the herbivorous animals of this region,
clearly indicate its value for the purposes of pasturage.”

Thomas Huttall (1837) made several explorations into what is now
eastern and central Oklahoma. m@cpodiﬁmapthomni.mha
noted the decreasing stature of the woody vegetation and the increasing
amount of prairie as he traveled up stream past the Illinois and Grand
Rivers. Of the grassy openings in the forest and the prairies of the
savannah (Figure 2) he says: "These vast plains, beautiful almost as the
fancied Elysium, were now enameled with numerous flowers, among the most
splendid of which were the agzure larkspur, gilded coreopides, fragrant
phloxes, and the purple Psilotrias.”

In the fall of 1832, Washington Irving crossed what is now eastern
and central Oklshoma. Irving's account (1926) frequently mentioned the
density of trees, shrubs, and vines along the stream courses. He com-
mented often on the extensive and frequently prairie fires resulting from
the activities of Indians.

A Santa Fe trader, Josiah CGregg, reports eight expeditions across the
great western prairies (CGregg, 18LL). He says: "The Cross Timbers may



Figure 2. Typical scene in the oak savannah, Hills dotted with clumps of oaks
present a beautiful landscape. Payne County.



be considered as the fringe of the great prairies. It is a continuous
brushy strip composed of . . . blackjack, post oaks and in some places
hickory, elm, etc., intermixed with a very diminutive oak." He mentioned
the luxuriant eastern "interior" prairies and assumed prairie fires to be
the main factor in keeping the more moist prairies free from trees.

In 1849 and 1850 Sitgreaves and Woodruff (1858), with S. W. Woodhouse
as naturalist, surveyed the northern boundary of the Creek Indian country.
The general features of the vegetation along several rivers including the
North and South Canadian Rivers were noted. Their report does not mention
tall grasses except along one river bottom. They stated that pasture was
hard to find, and fires set by Indians were very prevalent.

Bigelow (1856) gave a brief description of the vegetation of Okla-
homa as it was noted in traversing the state from east to west. He de-
scribed the "Cross Timbers" and the alternating areas of prairie and wood-
land as being "most beautiful and picturesque" and arranged so as to "give
them the appearance of vast cultivated fields formed on a scale of great
magnitude stretching away in every direction as far as the eye can reach."

Present Vegetation

Blair and Hubbell (1938), Clements and Shelford (1939), Carpenter
(1940), Dice (1943), and Allee et al. (1949) have classified the biotic
commmities of central Oklshoma in various ways. Bruner (1931) and Weaver
and Clements (1938) classified the vegetation alone.

Under the direction of Duck and Fletcher (194k) a "game type" map
of Oklshoma was prepared. Figure 1 has been adapted from that map. This
map compares well, for the central part of the state, with the map of
biotic districts published earlier by Blair and Hubbell (1938). Both of
these maps are, in turn, closely related to the map of vegetation units



developed by Bruner (1931).

The ecologic regions presented by Duck and Fletcher (19Lk) in their
study are called "game types" which are stated to be ". . . a result of
actual field mapping correlated with prior studies concerning vegetation,
geology, soils, climate, and land use in relation to game populations.”
The "game types" occurring in central Oklahoma, "postoak-blackjack forest,"
"tallgrass prairie," and "bottomland," will be discussed in some detail,
since these ecologic regions will be referred to later in this study.

The "postoak-blackjack forest game type" (Figure 3) of Duck and
Fletcher contains deminants from both the deciduous forest formation and
the prairie formation. Dominants in the overstory are mostly post oak
(Figure 15), blackjack osk, and black hickory; blackjack oak increases in
frequency as one moves west through the type. The understory is composed
of little bluestem, big bluestem, and other grass species depending upon
the site. This "game type" covers approximately 17,600 square miles and
 generally includes the eastcentral part of the state, with fingers reach-
ing out into the western region. In general the soils are coarse textured,
leached, acid in reaction, and of 2 relatively low productive capacity
for farm crops. The topography is rolling to rough with some dune reliefs
in the northwest fingers of the type. About 75 per cent of the type is in
woodland and pasture, and the amount of idle land is increasing (Duck and
Fletcher, 194)). The principal farm crop is cotion, but sorghums (Figure
7), peamuts, berries, and orchards are becoming more important in some
sections. About 65 to 70 per cent of the farm families are tenants, and
more than 50 per cent of these families remain on the same farm for only
a year or less. Sheet and gully ercsion (Figure };) present serious prob-
lems in the type, and the productivity of the land has been greatly re-
duced. The principal game species now are the bobwhite, fox squirrel
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(Sciurus niger rufiventer Geoffroy), and cottontail (Sylvilagus floridanus
Allen). Same furbearers and white-tailed deer (Cdocoileus virginianus
macrourus Raf.), although not abundant, are found throughout the type.
The "tallgrass prairie game type" (Figure 5) is the most extensive
in the state, covering an area of about 20,500 square miles. Most of it
oceupies a belt from north to south just west of the "postoak-blackjack
forest game type." However, a sigeable area, the Cherckee prairie, is
located in northeast Oklahoma. The natural vegetation is composed of a

mixture of such grass species as big bluestem, little bluestem, yellow

Indiangrass, switchgrass, and silver bluestem in the eastern part of the
type. Thickets of shrub species such as plum and sumec are fairly com-
mon within the type as shown in Figure 6. As one travels westward through
the type there is a gradual increase in numbers of such species as buffa-
lograss, blue grama, and sideocats grama. The "tallgrass type" is charac-
terized, in general, by clean cultivation as it occupies most of the best
agricultural land in Oklahoma. The topography is from flat to gently

rolling except in the Arbuckle Mountain area which is fairly rugged. West
of the Cross Timbers the type is approximately 80 per cent cultivated ex-
cept in the more rugged areas. In this part of the type, wheat is the

principal crop in the north and cotton in the south. In the northeastern
section corn (Figure 18) and hay are the ranking crops; the Osage grass-
lands are used mainly for pasture. Farm tenancy ranges from about 35 per
cent in Garfield County and L9 per cent in Craig County in the north to

60 to 70 per cent in sections in the south. In the tall grass uplands,

the greater prairie chicken (Iympanuchus cupido americamus Reichenbach),
badger (Taxidea texus berlandieri Baird), striped skunk (Mephitis mephitis
Schreber), and coyote (Canis latrans Say) now are the principal animals.
Stream borders, mapped as "bottomland game type" in most cases, support
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Figure 5. The "tallgrass prairie." Wooded prairie ravine in
center and oak woods on ridge in upper right., Note gully
erosion in left center. Okfuskee County.

Figure 6. A sumac and plum thicket in the "tallgrass prairie
game type." These patches are quite common within the type
and afford excellent game cover. Payne County.



most of the wildlife in this type. Bobwhite are most sbundant in the
southern portion of the type and in some areas where Johnsongrass has
invaded the prairie.

The "bottomland game type" (Figure 9) follows the natural drainages
of the state. Within the "tallgrass prairie game type" a typical stream-
side growth consists of American elm, chinkapin oak, post oak, blackjack
oak, hackberry, woollybucket bumelia (Figure 1i), eastern poplar, Chicka-
saw plum, fragrant sumac, smooth sumac (Figure 11), and roughleaf dogwood.
Black oaks, pecan, American sycamore, bitternut hickory, and eastern
black walmut become more sbundant to the south and east. Johnsongrass has
invaded this type (Figure 8) in some areas to the point where cultivation
is difficult. The topography varies from flat bottomlands to steep
canyon-like valleys. The soils are extremely fertile alluvium deposits,
intensively cultivated, and, in same areas, subject to wind erosion (Fig~
ure 10). Saline deposits are found in some aress, particularly along the
Cimarron, Salt Fork of the Red, and Salt Fork of the Arkansas Rivers.
Much of the type is cultivated in central Oklshoma; sorghums, wheat, com-
mon oats, vegetables, alfalfa, corn, cotton, and native meadows are the
main erops. Farm tenancy is high, running up to 70 per cent in the
Arkansas and Red River valleys. Came populations are high in general,
but some of the better agricultural bottoms support few game animals due
to the intensive cultivation resulting in a deficiency of cover. The more
common game species are the bobwhite, gray squirrel (Sciurus carolinensis
Gmelin), fox squirrel, cottontail, and such furbearers as raccoon (Procyon
lotor L.), opossum (Didelphus virginiana Kerr), skunk, mink (Mustela vison
Schreber), and muskrat (Ondatra sibethica L.).




Figure 7. Sorghum, a leading gquail food,
and foxtail millet growing in a "habitat
plot." Okfuskee County.

Figure 8. Johnsongrass growing on a road-

side near a small creek bottom.
County.

Noble
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Figure 9, View in the "bottomland game type." Elm, hackberry,
and oaks in background; wildbean, seacoast sumpweed, lespe-
dezas, and Johnsongrass in foreground. Okfuskee County.

Figure 10, Wind erosion on deep sandy soil in the "bottomland
type." Wind-blown sand has almost covered a fence located on
the north side of a cultivated field. Okfuskee County.
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land-Use

Although land-use within the "game types" has been discussed to some
extent in the preceding section, agricultural practices in particular sec-
tions of central Oklahoma will be reviewed for completeness. The Bureau
of Agricultural Economics (1950) states that farming has assumed its pres-
ent form in the United States in response to ". . . well-defined physical,
biological, and economic forces or conditions." The physical factors are
chiefly climate, topography, and soils; the bioclogical factars mainly
adapted crops and livestock, weeds, insect pests, plant and animal dis-
eases, and development of new crop varieties; the economic factors being
largely costs of production, distance from centers of consumption, geo-
graphic variation in prices, and govermmental regulations.

Except for the Arbuckle Mountains, the central and southern parts of
the region are general farming areas. Peanuts are an important crop in
the extreme southcentral portion. In the southwestern and central areas
of the region wheat, sorghum, cotton, and range livestock are important
crops. In the eastcentral and southeastern portions of the region var-
ious enterprises supplement cash crops in the farming systems. Specialty
truck crops, woodland operations, and home use products are valuable en-
terprises. On the uplands general livestock and diversified farms are
DUmerous .

In the northcentral Osage, and the southcentral Arbuckle Mountain
areas seascnal grazing constitutes the most important use of the land.
Some dryland farming is included in the areas, wheat and sorghums being
used for winter forsge and for cash crops. In addition, hay is harvested
from native meadows in many places for winter feed. The northwest section

produces hard winter wheat (Figure 12) primarily, but sorghums, barley,



Figure 11. View of sumac showing the growth form and fruit.
Cround cover is mostly bluestems, euphorbia, and ragweed.
Payne County.

Figure 12, Combines harvesting a field of wheat, After com-
bining some waste grain is available to wildlife until the
ground is plowed., Alfalfa County.
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corn, aad conmon oats: are also grom. ion the noritheast section livestock,
dairying, eash grain, and ponltyy are the chief enterprises.

Fanry fzrnm pmnds'have been built throvghout eentyal Oklaboma. Their
value to upland zﬁ.ldlife is guestionable, however, since very few of them
have been fenced from livestoek. land management agencies have been pro-
moting the estoblicghrment of inproved vastures, crop rotations, and other

seil~congerving practices that way be of great benefit to upland gano.



METHODS
Food Habits

The methods followed in the collection and analyses of quail crops
heve previously been reported in the food habits study of Baumgartner,
Morris, Steele and Williams (1952). A total of 1,771 quail crops were
included in the study which covered the 13-year period, 1939-1951. The
majority of those crops were collected during the legal hunting season,
only 150 out-of-season crops being available for analyses. The months
of November through April were represented in the study; late spring,
summer, and early fall foods were not included since no quail crops were
available from those seasons.

An arbitrary sorting of the quail crops according to ecologic as-
sociations called "game types" and again into three major divisions or
regions of the state was made by Baumgartner et al. (1952). Aggregate
volumes and frequencies of the quail foods, expressed in percemtages, -
were determined for each "game type" and region. An additional measure,
called the "volume-fregquency index," was developed in an attempt to ex-
press the gignificance of frequency in the analyses of game bird food
habits. The divisions or regions and "game types" considered by Baum-
gartner et al. (1952) are identical with those in this repart. This re-
port, however, covers only the central region for which 1,072 crops were
available. The central region is designated as Division 2 in Figure 1.
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Plant Investigations

In this country we have one vast proving ground for plants. This
proving ground is composed of many types of climate, soil, and site, where-
in organisms have succeeded or failed for significantly long periods.
Aldous and Shantz (192);) have pointed out that the normal or natural plant
cover occurs as a result of all the growing conditions of the area wherein
the plant cover is produced. The plant life is, therefore, a measure or
index of the factors which influence its growth and serves as an indicator
of the possibilities of producing other plants on the same area.

As a part of this investigation many plants were observed in their
native habitat, in nurseries, or in experimental plantings. Plant
species that exhibited possibilities or capabilities for the purposes of
habitat management were studied in greater detail.

Relative availability of plants as food or cover for quail was con-
timually being observed during the field wark. These observations were
supplemented whenever possible by existing research reparts. The condi-
tions under which a plant furnished food or cover was also taken into ac-
count as, for example, the availability of a particular species during the
time when snow or ice covered the ground.

Site relations of the plants here considered were obgserved and noted
in as great detail as possible. These relations included soil preferences
such as fertility, reaction, texture, permeability and depth, and shade
tolerance. The kind of site on which the plant species grew was also
noted. Relative abundance was estimated and checked with published ac-
counts whenever possible. HNo attempts were made to sample the vegetation
tcﬁwnmydhﬁibuﬁm,hm,uthommmludinmm-
gation was too great and the time limit too short.
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The growth characteristics of plants were noted both fram direct ob-
servation and from the literature. The growth form of a plant is of prime
importance because of cover production, and this was taken into account.
The life cyele, kind of fruit, size of fruit, and in some cases, mamner of
reproduction are alsc important and were noted.

The cultural requirements of the plants, where known, were also listi-
ed. These included methods of propagation, seedbed preparation required,
and planting methods and time. It should be emphasized that same of the
cultural methods for certain species are still in the experimental stage
or are not known at the present time.

Several other relations of the plants were also considered. Such
things as the ability to withstand competition and other biotic influences
and the presence or lack of objectionable characteristics were noted. The
value of a plant to the landowner, other than for quail management, was
considered to be very important. Throughout the investigation, the util-
ity of a plant in a habitat management program was kept in mind. Every
plant is considered to be a valuable resource in itself, but if it does
not fit into the land operator's scheme it is not considered suitable for

a habitat management progran.



QUAIL FOOD HABITS

A thorough knowledge of quail food habits and the ecologic rela-
Mdmrmummmmmwmwu.
The enviromment is dynawic, undergoing ceaseless changes. Conditions
are never constant but vary with time and from place to place (Graham,
19kk; Dice, 1952). With this in mind them, a food habits study should
extend over a long period of time. The various seasons of the year and
many sample areas in the region being studied should be included.

As stated previously, this food habits study covered a period of 13
years, 1939 through 1951. Approximately 35 per cent of the quail crops
Mmemﬁmmm;Mwmhmmmulutom
extent. Most of the crops were collected during the legal hunting season,
mid-Novenber to the end of December, so all seasons of the year are not
included in the study. It is almost certain that the results would be
different if crops could have been collected for all the seasons. The
collections were quite extensive within the central region. All the
counties in this region were represented in the total sanple, but the
county samples were not representative as to area and quail mmbers.

Plants are listed by the common or vernacular names and, in most
cases, are those given by Kelsey and Dayton (1942). Scientific names of
plants corresponding to the common names are given in Table 8. Scientific
names were taken from the catalogue of Waterfall (1952) if listed there,
while those of many cultivated plants follow Bailey (1949).

It is difficult to distinguish the seeds of specises, or even genera

23
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of certain plants. Some food items, therefare, have been grouped together.
For instance, crabgrass and fall witchgrass were placed in the same group
because their seeds so closely resemble each other.

The index number which is given in the following food habits tables
is the "volume-frequency index" developed by Baumgartner et al. (1952).
The index number was obtained by dividing the sum of the rank of the vol-
ume and frequency by two. For example, panicum, which represented 0.66 per
cent of the total food volume, has a volumetric rank of 23, and which oc-
curred with a frequency of 28.0l per cent, has a frequency rank of five.
Iuimmwmwnu”—;i-u.oumn. Percentage volums
in the tables refers to the total volume of each food in a group of crops
divided by the total volume of all the foods in that group, the resulting
figure being expressed as a percentage. Percentage frequency of each food
was determined by dividing the number of crops containing that food by the
total number of crops.

The index number was developed to provide a single measurement ex-
pressing the relative position of both volume and frequency of occurrence.
For example, in the "tallgrass prairie game type" acorns and panicum have
the same index number. Acorns rank seventh in volume but sixteenth in
frequency. Volume is an expression of the abundance and the palatability
of foods; frequency is a measurement of distribution. Following this line
of reasoning, acorns would be a readily acceptable and highly available
food but limited in distribution. Crop analyses and field studies support
this hypothesis. When bobwhites eat acorns their crops are normally
crammed with this food, but many coveys occupy homesteads which do not in-
clude oak woods. The rating of panicum seed is practically the opposite
of acorns, seventeenth in volume and sixth in frequency, suggesting that
panicums are widely distributed plants but seldom produce enough seed to
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furnish a full meal for the bobwhite. Field observations and crop analy-
ses support this conclusion. One or more species of panicum are found in
most plant associations in central Oklshoma, but the plants are typically
mttar_ed. The seeds are small and often fall into a heavy grass or leaf
litter. We cannot be certain that bobwhites find panicum as palatable as
acorns, but the fact that some seeds showed up in more than 28 per cent of
the crops suggests that these are readily acceptable foods. On the basis
of these findings I believe that acorns and panicum seed are of about equal
importance as a bobwhite food and that the index number expresses a valid
relationship.

Food by "Game Types"

Table 1 shows the late fall and wianter quail foods in the "postoak-
blackjack forest game type." The table is quite similar to the one pre-
sented by Baumgartner et al. (1952) except that more foods are included,
and the foods are listed in arder of index number rank. In Table 1 all of
the foods occurring in crops collected from this "game type" are itemized
down to the last food showing a percentage volume or frequency of at least
one per cent. Some foods that do not have a percentage volume or fre-
quency of at least one per cent are included in the table. These foods
are listed because their index number rank is higher than the last food
having at least one per cent volume or frequency. A total of 54 foods was
thus obtained by following this arbitrary restriction.

It will be noted in Table 1 that the top 10 foods, on the basis of
volume, made up more than 75 per cent of the total in the "postoak-black-
Jjack forest game type." Acorns alone comprised more than one-fifth of the
total volume during the seasons studied.
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(Based on 432 crops)

late Fall and Winter Quail Foods in the

“Postoak-Blackjack Forest Game Type"

Table 1.

% Volume § Fregquency  Index
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Table 1. -- Continued

Food % Volume §£ Frequency  Index
Dogwood 0.09 0.92 33.0
Beggarticks N . -
Hawthorn 0.08 0.6 34.5
Plum 0.08 0.23 35.0
Scurfpea 0.0l 0.92 35.0
Wheat 0.07 0.23 35.5
Mung bean 0.05 0.46 35.5
Bristlegrass 0.02 1.39 35.5
Knotweed 0.01 1.85 35.5
Dropseed 0.00 1.85 36.0

The top 10 foods in this "game type" according to index number were
acorns, ragweed, cultivated lespedeza, wildbean, sorghum, Johnsongrass,
corn, sunflower, tickclover, and succulent parts. Foods that ranked high
in volume generally ranked high in frequency. There were some notable ex-
ceptions to the rule. Succulent parts, animal matter, panicum, paspalum,
and showy pertridgepea (Figure 13) were foods that ranked low in volume
but high in frequency. Several reasons may account for these exceptions.
A food could be widely distributed but scarce on a particular site. A
food may be taken infrequently because other available foods are preferred.
Again it might be that only a small amount of these foods fills a particu-
lar physiological need in quail.

The late fall and winter quail foods in the "tallgrass prairie game
type" are shown in Table 2. A total of 6l foods, arranged according to
index number, are given in this table compared with a total of 54 foods in
Table 1. The top 10 foods in this "game type." on the basis of volume,
also made up more than three-fourths of the total volume. The food with
the highest percentage volume, sorghum, comprised sbout 18 per cent of the
total.



Figure 13.

A view of showy partridgepea

showing growth form and flowers. Payne

County.

Figure 1.
bucket bumelia on an open site. Payne
County e

Typical growth form of woolly-
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Table 2. -~ Continued

Food # Volume £ Frequency Index
Hogpeanut 0.07 0.53 36.5
Dalea 0.07 0.27 37.0
Beggarticks 0.04 1.33 37.0
Tunbling Russianthistle 0.0 1.33 37.0
Milkpea 0.03 1.60 37.0
Geranium 0.00 2.66 37.0
Hawthorn 0.06 0.53 37.5
Caura 0.0k 0.80 37.5
Scurfpea 0.00 2.39 37.5
Avens 0.01 1.60 38.0
Hackberry 0.01 1.60 38.5
Nightshade 0.02 0.80 39.0
Pricklepoppy 0.01 1.06 39.0
Groundcheryy - 0.00 1.60 39.0
Bundleflower 0.03 0.26 39.5
Buffalograss 0.03 0.26 39.5
Catalpa 0.02 0.53 39.5
Dayflower 0.00 1.33 39.5
Crotonopsis 0.01 0.80 40.0
Buttomeed 0.00 1.06 L40.0

The top 10 foods (according to index mvmber) in the "tallgrass prai-
rie game type" were ragweed, sorghum, sunflower (Figure 16), cultivated
lespedeza, corn, wildbean, animal matter, croton (Figure 19), succulent
parts, and acorns. Eight of the top 10 foods in both "game types®™ are the
same, although arranged in different order. Since the two "game types”
are often in juxtaposition throughout the region and since quail usually
inhabit the edges of the types, it is not surprising that the foods are
quite similar. There are differences in food items, of course, between
the two "game types,® but the main foods ave much the same.

Food of the Region

Table 3 shows the late fall and winter quail foods in the central
region. Almost all of the quail crops that were included in Tables 1 and



Figure 15. View in the oak savannah showing typical growth
form of post oak in an open situation. Payne County.

which had been cultivated, A good, but temporary, source
of food for bobwhite, Noble County.
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2 are tabulated in Table 3. About 300 additional crops, mainly from the
"bottamland game type" within the central region, are also contained in
Tsble 3. 1umumhauofrmmm%mmgmtrpe"m
not made. The "bottomland game type" constitutes only a small fraction
of the total study area, and apparently the foods from the "bottomland
game type" were not significantly different from those of the upland "game
types"” in the ceniral region. At least the inclusion of this type in the
regional analysis did not materislly alter the index rank of many foods,
especially those that ranked in the 10 most commonly taken foods.

Table 3. late Fall and Winter Quail Foods in the
Central Region (Division 2)
(Based on 1072 crops)

Food # Volume % Frequency Index
Ragueed 12.49 Li1.98 2.0
Sunflower 17.k4 30.04 3.0
Qak . 13.61 22.39 4.5
Wildbean 6.31 34.05 5.0
Sorghum 11.75 17.kk 6.5
Succulent parts 1.54 37.1 7.0
Caltivated lespedeza 6.51 15.86 8.0
Panicum 1.61 27.05 8.5
Corn 7.00 11.01 9.0
Animal matter 147 32.09 9.0
Johnsongrass 3.05 13.62 9.5
Sumac 2.81 8.68 12.0
Paspalum 0.91 19.40 12.0
Crabgrass and Fall witchgrass 2.52 8.40 13.0
Euphorbia 1.8 5.35 13.5
Croton 1.2 12.59 13.5
Wild grape 0.7 3.17 20.0
Tickclover 0.56 L.29 20.0
Bristlegrass 0.4 3.82 22.0
Knotweed 0.32 L.01 22.5
Showy partridgepea 0.29 5.97 22.5
Wild lespedeza 0.19 6.62 23.5
Ash 0.2 1.12 g.o
Hackberry 0. 1.21 .0
wWheat 0.75 0.84 25.5
Seacoast sumpweed 0.16 2.33 27.0
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Table 3. == Continued

Food % Volume £ Frequency Index
Peanut 0.49 0.75 28.5
Rye 0.40 0.93 28.5
Crownbeard 0.15 1.40 30.5
Amaranth and Uocosefoot 0.09 2.2}, 30.5
Woollybucket bumelia 0.24 0.75 31.5
Mung bean 0.29 0.37 32.5
Catalpa 0.20 0.56 33.0
Dropseed 0.07 1.40 33.5
Milkpea 0.06 1.96 33.5
Black locust 0.15 0.65 34.0
Scurfpea 0.13 1.03 34.0
Dayflower 0.1} 0.84 3L.5
Avens 0.05 1.77 35.0
Nightshade 0.07 1.12 35.5
Indiancurrant coralberry 0.06 1.31 35.5
Copperleaf 0.03 2.05 35.5
Dogwood 0.1} 0.47 36.0
Hogpeamut 0.07 0.65 37.0
Snakeweed 0.09 0.19 39.0
Sedge 0.01 1.77 39.5

A total of L6 foods, arranged by index number rank, are given in
Table 3. The top 10 foods in the region, on the basis of volume, made up
about 83 per ceant of the total; the top five comprised about 62 per cent
of the total volume. Ifmappurentﬁ'mttunﬁgm'uthat',mthe
average, only a small number of foods provide the bulk of the diet of
quail in the central region during late fall and winter.

The top 10 ranking foods according to index number in the central
region were regweed, sunflower, acorns, wildbean, sorghum, succulent parts,
cultivated lespedeza, panicum, corn, and animal matter. Succulent parts,
panicum, and animal matter are replaced by Johnsongrass, sumac, and crab-
grass and fall witehgrass when considering the 10 lsading foods on the
basis of volume. Only one food, corn, is replaced and that by paspalum

when the top 10 are ranked accarding to fregquency.
Several food items listed in Tsble 3 are cousidered to be pests, at
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least by some individuals and under certain circumstances. As Lucretius
once said, "What is food to one man may be fierce poison to others" (De
Herum latura. IV, 637). It is certainly true that certain plants, such as
Johnsongrass, present a very serious problem to the farmer when they de-
crease his land's capacity to produce asgricultural crops. Other weedy
plants, however, may actually protect the soil as, for example, the inva-
sion of some cultivated fields by crabgrass after crop harvesting (Figure
18), thus providing a certain amount of stability to soil particles.

The relationships of the leading fall and winter quail foods in
Oklahoma have been discussed in the study by Baumgartner et al. (1952).
Sa?ﬁndmgamtodinthatstudyuhmhhaunutbmgimmthe
preceding sections are the following.

1. "Of the total food, vegetable matter composed nearly 99 per cent
of the volume. Annual plants provided 52 per cent of the food and peren-
nials 27 per cent. . . . Cultivated plants provided 29 per cent of the
food eaten in comparison with native plants which furnished 68 per ceat.”

2.‘ Overgrazing favors the increase of such important foods as per-
ennial ragweed, euphorbias, and crotons.

3. "The early stages »f plant succession on abandoned fields result
in heavy stands of sunflowers and ragweeds. . . . climax stages on the
prairioaundplﬂm&amualandperomiﬂgusmthntwmm-
tively little quail food."

L. Grain sorghums and corn are two important foods produced by cul-
tivation. These food sources are usually eliminated by clean harvesting
in the fall.

5. "By-products of cultivation such as sunflowers, crab grasses,-
spurges [euphorbias], crotons, and ragweeds are significant fall and winter
foods."



FOOD AND COVER PLANTS FOR HABITAT MANACEMENT
Basis for Evaluation of Useful Plants

In selecting plants for use in a habitat management program some cri-
teria were established for. judging the possible value of the different
plants investigated. HNo relative ranking of importance is necessarily at-
mumomorumofmmmmnmémm.

Leopold {1933) has discussed qualities that make plants valuable as
winter cover for game. Van Dersal (1938) has stated the properties of
woody plants that make them useful for erosion control and wildlife, and
Graham (19k1) bas discussed similar criteria for legumes. More recently,
Edminster (1950) has offered criteria for selecting kinds of shrubs useful
in developing farm wildlife habitat. Their qualifications are very simi-
lar, regardless of the objectives, and many of their criteria are similar,
or the same as those given below.

Value to Landowners
Mach of our wildlife is produced on private lands. Although public

agencies lly‘desire an increase in game populations, it is these private
landowners who will probably have to accomplish most of the task. As
Bennett (1939), Oraham (1947), Davison (1949), and others have pointed out,
wildlife m, to be successful on private lands, should be an inte-
gral part of a sound land management plan.

' Thus, in order to be more readily acceptable to farmers and ranchers,
it is desirable that plant species used in a habitat management program be

35
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multiple purpose plants. The term, multiple purpose as here used, hpliu
that, in addition to a plant's usefulness in connection with wildlife, a
plant should have value for one or more of such uses as erosion control,
soil improvement, fencepost production, timber production, pasture improve-
ment, windbreaks, shelterbelts, farm crops, honey production, or even as

ornamentals.

Value to Quail and Other Wildlife

The proposing of a plant species for use in a planting program has,
in general, been based on food habits studies. These studies have included
both stomach analyses and field observations. Plants that have been used
hnv.{ly by quail probably should be given priority in the management pro-
gram. However, records of infrequent use of a given species do not always
indicate that & plant is worthless. It is possible that we do not know
enough about the plant because of inadequate studies. Also, single stud-
ies usually do not cover a sufficient mumber of variable conditions. In
this report, plants that furnish both food and cover for guail are usually
given preference. Some plants are listed, however, that are useful for
special purposes but do not provide both food and cover.

Climate and Soil Tolerances

Naturally, plants considered for use in a habitat planting program
must be able to thrive in the climate and the soil where they are to be
grown. Crowing conditions are influenced by such factors as altitude and
latitude, which in turn have a bearing on temperature and temperature ex-
tremes, frosts, and length of growing season; rainfall, both total and
distribution throughout the year; humidity as influenced by wind and rain-
fall; intensity and amount of sunshine; and soil type and character.

Plants that tolerate a wide range of climate and soil differences are
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generally most desirable in conservation plantings. Other plants having
more narrow tolerance ranges might be recommended for limited use or for
specific purposes.

Choice for a Given Site

Our first choice of species for planting on a chosen area should be
from those that are native to the region in question. If there is no na-
tive species that fulfills the necessary requirements in the planting pro-
gram, then we are justified in turning to exotic forms. The choice of
species for planting on a given site should depend on the ability of the
plants to survive competition. Ithmfmihhhmmm
those that have already shown themselves capsble of succeeding on similar
sites.

The tendency to resist such biotic influences as insect damage, dis-
eases, and grazing is valuable. Solid stands of plants favor the spread
of insect pests and disease (Toumey and Korstian, 1942). For this reasonm,
mixed plantings are more desirable. Mixed stands also result in a more
efficient use of space.

Growth Characteristics

The growth form and habit of a plant are of vital importance in aid-
ing the technician in the selection of species to fit his needs. If a
windbreak is desired, for example, he would choose a plant with dense
branching and foliage for protection of the site and with a deep, spread-
ing root system to support the plant against strong winds.

Characteristics such as speed of establishment to obtain prompt re-
sults; quick and effective, but not aggressive, reproduction; and resis-
tance to fire or ability to coppice after cutting or burning are impartant
properties that should be considered in selecting suitable species.
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Other qualifications by which a plant should be judged for use in habitat
plantings are growth height and kind and quality of "cover" provided. Bob-
white prefer plant cover that is dense overhead and relatively open near
the ground level (Stoddard, 1931).

Cultural Requirements

Often plants which are easily established are desirable in a planting
program. Species that can be propagated by direct seeding, by planting
stock of small size or by cuttings, and which can be handled with the us-
ual field planting techniques should be selected, especially in large-scale
operations. It is important that the planting materials be easily obtained,
be of reasonable cost, and have a high survival and longevity to avoid
early replacement.

Species that require a minimum amount of soil preparation for plant~
ing, and very little maintenance work after establishment are valuable and
should be chosen whenever possible. Economy in the planting program is,
of course, a prime factar, and all plans should include a thorough evalua-
tion of the costs involved.

Lack of (bjectionsble Characteristics

. Plant species that are poisonous to man or livestock, those harboring
injurious fungi or insect pests, kinds that are extremely agressive and
likely to spread, or having other qualities likely to make them a nuisance
should be avoided. There are undoubtedly situations in which plants poe-
sessing some objectionable characteristics can be used, but it would prob-
ably be advantageous to select species having more desirable properties.

List of Useful Plant Species

The plant species listed in Tables L and 5 were selected on the basis
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of the criteria discussed in the preceding section. The 21 species given
in Table ) were considered as being the most satisfactory for use in quail
habitat management plantings in central Oklahoma, while the 27 plants in
Table 5 were selected as being suitable for special or limited purposes or
for experimental use.

The symbols used in Tables k4 and 5 denote the characteristic under
which a species has been clasgified and, in some cases, further designate
a degree of classification. These gymbols will be discussed in detail
under the appropriate tabular headings. If all of the columns under a
major heading, such as fertility or depth, ere blank for a particular spe-
cies, it indicates a lack of reliable information. When one or more sym-
bols occur under a major heading for a particular species, a blank space
under the same heading usually indicates that the species is not charac-
terized by that column classification. '

~\

it is possible that future research may reveal species superior to
many of the plants listed in these tables. Some of these plants have not
been shown to be valuable sources of quail food, but are recommended be-
cause they are known to provide excellent cover. Further study, however,
may even show some of these to be good food sources.

Chief Use
The relative utility of a plant as a source of food or of cover, or
both, is indicated in the two columns under the major heading, chief use,
in the two tables. The symbol (X) denotes that the plant is of major
importance in furnishing food and/or cover as the case may be, and the
sysbol (/) designates that the plant is of minor importance. It is rec-
ognized that the distinction between major and minor importance is subject
to criticism similar to that of many other such arbitrary classifications.
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That is, the classification is based partially on subjective cbservations
and, as such, may involve a serious bias. The degree of importance of a
plant in furnishing food for quail has been derived largely from the re-
sults of food habits studies and is to that extent objective in character.
Thedepmdmwmorcommuhsumrmrmofmml
field observations and supported by the observations of several former
Oklahoma Cooperative Wildlife Research Unit and Game and Fish Department
employees. According to a personal communication from F. M. Baumgartner,
the degree of cover use also appears to be closely related to the abun-
dance and distribution of a particular plant as well as its imporiance as
a food species.

It will be noted in Tables )4 and 5 that only four species, dwarf
chinkapin oak, flameleaf sumac, smooth sumac, and Johnsongrass, are listed
as of major importance under both the food and cover headings. About one-
half of the plants, however, are classified as being of major importance
under one heeding and of minor importance under the other.

Period of Availability of Food

General information for most of the species relative to monthly food
availability is given in the two tables. The first month listed indicates
when the food first becomes available to any appreciable extent; the
second month indicates when the food is no longer available, either on the
plant or in considerable quantity on the ground. The period of availabil-
ity refers primarily to the time when the fruit is available, but succu-
lent parts may also be taken from some plants during this period. The
period of availability implies, of course, that the food is of sound
condition, that is, not affected by rot or insect infestations. The time
at which the fruit becomes available to quall will vary somewhat from year
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| Northern catalpa ) i_/__'_xl Sept.- Apr. X " [ X X : /X /X X XXX X X X X  Capsule
| Pink_wildbean __J'[x | 1 Oct.- Mar. X ‘I | | " 1 U * XX 1 kx| = . X | Legume :
Post ook |X |7 | Sept-Apr. | XlX. X| %, 1 _xlxé LK X XX X% | X, X | Acorn )
Fougnieaf dogwood \,ﬁ Aug.-Jan E3 X [ x x o p o x x] x x| ik | i X Drupe j
Eu"sf;-mcu;;:i;num a / ._X__I Oct.-Mar. X : TI 7% [ X | R ! & R i | v X1 . : X [ ] A x| Drupe
E;nd posq_ultfrn__ / _x Aug.-Mar X | * [ X ‘x X X | 7 1 | X | X XX r v X | | X f .x. _ X ' Caryopsis
i Showy partridgepea / X | Oct.-Apr. | | X | X ’ X1 |7 |* | X XX [ X X XX fX Legume
| Smootn sumac X x| Sept.-June ‘x| X x|xIx | [z ]x]x Lx | xixlix x | X7 X Drupe
~ Bouthern cufﬁng / Ix Sept.-Apr. X | . X !X | X | X X i X |' X | X | | X 1 | X . X | X Capsule
I Switchgross X /| Sept-Apr. '[ X ‘I | X [x|7|x]|x ‘ | x l X X 1 x| | | | |x X | | X Coryopsis
._wcni'.ybul:loi bumelia X J/ Sept.-May | X | | [ I 1 X . X L X X ] X | X | | x | x {X | X | x| Drupe

* Exotic species

Table L.

Some Characteristics of Flants Potentially Suitable for Habitat Management
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o 9 RELATIVE Soil Preferences i
T3 ABUNDANCE Shade | G owth Habit ‘ Wte
e Fertility Reaction | Texture | Permeability | Depth | Tolerance Cycle
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PLANT SPECIES AV ABILTE® _ f 3 [ : - m:d of
; c | E _ - z [ =|®|= ruit
: s|818| |& sl 15|21 Elel|d]|alel | sl %%
ol s | E Elx|s|ls|®|5la|l2 2|62 8! a|T|le|la|l=|c|28l® 2|8 c|El®
o o o 6| a|o|le|P|lc|la| ol elo|l2| o o|le|le|le|lB!S|e||lElc|®lclols
- - Lo _ wlo|las|la|ls|lzT|a z ol :\u ®» = @ | w|o »n| I o T 6>alFqDa
American filbert / /| Aug.-Mar. X X X |/ X_| X | X | x J_ X [ X | [x | x [X T | | X | Nut
= 2 i Rl — 1 = Bl I L R S| { { e =]
Amur privet® x| Sept- X (x| x|z x]7 X [ x| x x  x[x| | [x] [ TxTorupe
s | ! S } I ISR =SS Sl 2 o ZESRE
Birdsfoot deervetch® / X X X[/ | X |/ X | X |X|X |X | x | X | ! | | X | Legume
- — - — - —_— — - - - . . + - - +—— ‘ -
Cninese lespedeza / X | Oct-Maor X X | X | x| x| Xl w2 | x| % X 1% | %% [ | | X | Legume
4l 2. | — Lo . [ | | S } ! S0 M I8 S N S TN S D L. Mo Lo LR
Common cowpea® x % X L /| x| x| XX | x X X XX X | T_ | X | Legume
L . i [ S P e { ped { I | S S I (-
Field pea™ / X x|/ ix | X x| X x| | Ix|x] | Ix l Legqume
Hairy vetch sl X x x x|x|x]/|x]xx ix x| | | IxIx] [ ] X X | |Legume
Hybrid filbert * / /| Cct-Mar. X X X|7| x| X | X | X1 % X l X | 1% | || X | Nut
et i AT ! iR ¢ i I St | i _ -
Indiancurrant coralberry /X | Aug.-May X X X X |X|X [ ! x|/ | X XX X|X X | X X X | Drupe
N - B [ | Il L2 ] l 00 . |
Japanese rose® X | July=-Apr. X F O S § t x Il X |/ XX A X X X | X | X | Achene
- b . ; Bl ! : ] il 4 |
Jopan lespedeza® X /| Sept.-Apr. [ £ X . I X[ % | X JIRINE | X | Lequme
Johnsongrass X | X | Aug.-May X x XX | X | X X: | X ¢ . X x X | % X | | X | Caryopsis
Milkpea / x X | X x X X X| |x | X |Legume
[ Ll | S | { Al - it el |
Mung bean® P A"_?‘ﬁ’_c'_ /X | / X ; T | X [ ] X_A_ ,I % ll | Legume
Rafinesque viburnum / X | Sept-Nov. | X | X [ X X | X _L_ | Ix | |X |Drupe
Robust lespedeza™ |/ | Sept-Apr X x| X l L RAR + | [x '__ fx__l..equme
Scribner panicum %17 -Mar X | /X |/ % _# X X _ X ' X x| 1| X | Caryopsis
Shortleaf pine X _Continuous ) i /| XX [ X | X | 4 | X ! X [ X - X bl :x : X | Cone
Shrub lespedezo ™ ~|x|7s]| Oct-May X X[x |/ | |x X X Loxx x| ] X Ll x| Legume
Small wildbean X Sept.-Apr. x| | | (XX X b x L x] | [Legume
Spanishclover deervetch Z | June-0Oct. X X | x| |l % X I X I X| | Legume
el R S EE S e . - b . T i et "
Sudengrass® |/ X | May-Jan. x| X X X xpx] Jxix x| fx}x| |x] | (X1 X Caryopsis
Tamrion_h_op_e&n_:_!i!f X | Aug.- X j i X ! X 3 B L R R I SIS % X | X 1 ] : x 3 _;|_ __X_ ..B_"H_ SEP
Thunberg lespedeza™ |/ Oct.-May x| 1 [ X | X | [ [ r X | X | X i l X || X |Legume
Trailing wildbean x_L Oct.- Apr. X 7 [ x| X X [ x I | Legqume
Weeping lovegrass™ x| dune- X X | x| x| x X ‘ X X X | x X |_>{r |1 x| coryopsis_
Woollypod vetch / L X | X X|X Legume

* Exotic species

Table 50

Some Characteristics

of Plants Suitable for Limited, Special, or Experimental Purposes
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to year, but according to Park (1942) this variation is slight. The in-
formation concerning food availability was obtained primarily from personal
field observations. Additional information was taken from such references
as Westveld uﬂABonnitt (1938), Pearson and Sturkie (19Lk), and Forest
Service (1948). These references were in agreement with the observations
obtained in this study. It should also be mentioned that the yield of
fruit on the various species will vary from year to year; in some years

a large crop of fruit will be produced and, in other years, little or no
fruit will be produced.

As shown in Tables )4 and 5, several of the species, for which infor-
mation was available, providaafood supply throughout the winter months.
Ingamral,itwbeuﬁthntaapeciuﬂhichmﬁimthabulkofih
fruit on the plant and releases this food material gradually through the
winter and early spring is of superior value to quail. If the fruit is
shed early by the plant, it may be eaten by rodents and other seed-eating
animals, become covered with soil, or otherwise become unavailsble to the
bobwhite. Thiabecma particularly important during the time when snow
or ice covers the ground, for it is during such periocds that quail may
suffer a high incidence of mortality (Baumgartner, 1945).

It will be noted that eastern redcedar and shortleaf pine provide
a more or less contimmous food supply, but neither species appears to be
a preferred food of quail in central Oklahoma. Several more important
species such as flameleaf sumac, Korean lespedeza, smooth sumac, woolly-
bucket bumelia (chittam wood), Indiancurrant coralberry (coralberry),
Johnsongrass, and shrub lespedeza (Figure 17) do, however, provide food
through early spring.

Relative Abundance
In Tables L and 5, three classes of relative abundance of the various



Figure 17. Shrub lespedeza planted by the Oklahcma CGame and
Fish Department in a "habitat plot." Age of nlants iz one
year. Hughes Countiy.

Figure 18, Corn cut and placed in shocks, a good source of
gare food. OCround cover is mainly crabgrass. Payne Countr.

Lk
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species are ghown: scarce, common, and abundant. The classification of
the tabulated species as to relative abundance was derived mostly from
field observations. Stemen and Myers (1937), Featherly (1946), and
Phillips, Gibbs and Mattoon (1950) were in agreement with the results ob-
tained in this study and furnished some additional infarmation on relative
abundance.

It will be noted that no species is shown in the tables as being
abundant, and less than one-half of the plants are classed as common.
This is not too surprising, however, in view of the fact that several of
them, such as common cowpea, field pea, and hairy vetch, are maintained
only by cultivation. Several of the other plants, such as the shrub les-
pedezas, have only been experimentally grown and have been quite limited
in their distribution.

Site Relations

The site relations shown in the tables were first divided into condi-
tions of soil preference and then of shade tolerance. Soil preferences
were further divided into conditions of fertility, reaction, texture,
permeability, and depth. There are, of course, other site relations, for
example, structure and aeration, that are not considered in this report.
The particular ones given in Tsbles L and 5 were chosen because they are
in common usage by land managers.

Under the subheading, fertility, three categories are recognigzed:
low, medium, and high. The symbol (X) in the low category denotes that
the species will grow in soils of moderately to very low fertility. The
symbol (/) means that the plant appears to be adapted to soils of slight-
1y low fertility. The same classification applies to the high fertility
category. The fact that a plant will grow on poor soils does not
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necessarily imply, however, that it will not do better on more fertile
soils. Differences in yield of fruit, forage yield, or growth habit are
known to exist in comparisons of a species growing on areas of different
soil fertility. As shown in the tables, many of the plants, for which in-
formation is given, are adapted to a wide range of goil fertility. Hota-
ble among these are some of the legumes which can grow and apparently
thrive on much of the poor lands in central Oklahoma. There are, of
course, many other native plants in central Oklshoma that are not listed
in the tables that do very well on poor soils. Roundhead lespedeza (Fig-
ure 22) and snow-on-the-mountain (Figure 25) are among the native plants
that are outstanding in this respect. These two plants were not selected
for inclusion in Tables ) and 5, however, since they did not appear to
satisfy the criteria established earlier in the report.

Three classes of reaction, namely: acid, neutral, and basic, are
listed under this subheading. The symbol (X) under the acid subheading
signifies that the species is adapted to soils having a pH range from
about .9 to 6.1; the symbol (/) denotes a pH range of 6.1 to 6.7. The
neutral range of reaction has been selected as the pH values of 6.7 to
7.3. The symbol (/) under the basic subheading implies that the plant
is adapted to soils having a pH range of 7.3 to 7.9; the symbol (X) de-
notes & pH range of 7.9 to about 9.0. The above classification was taken
from Harper (1947), from which some of the specific information in the
tables also was taken.

Common cowpeas (Figure 23) can be grown on soils which vary from
strongly acid to slightly alkaline. Other important acid-tolerant le-
gumes adapted to central Oklahoma include hairy vetch, the annual and
perennial lespedezas, field peas, and mung beans (Figure 20). HMost
pasture grasses and small grains are acid tolerant. Best growth occurs,
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A good

Woolly croton growing in wheat stubble.

Figure 19.

Payne County.

quail and dove food.
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however, only when nitrogen and other plant mutrients are readily available.
Black locust (Figure 27) and red cedar are tolerant of basic soils, while
dogwood and pine are tolerant of moderately to strongly acid soils. The
growth of any plant which develops a deep root system, however, is affected
by many factors besides soil reaction. The growth of an annual plant with
shallow roots is influenced to a much greater extent by the pH of the sur-
face soil than a perennial with deep roots.

Under the subheading, texture, three classes are listed: fine, med-
jum, and coarse. The fine textured soils, denoted by the symbol (/), in-
clude clay loam and silty clay loam. Clgy and silty clay are very fine
textured soils which are denoted by the symbol (X). The medium textures
include silt loam, loam, very fine sandy loam, fine sandy loam, and sandy
loam. The coarse textures, denoted by the symbol (/), include loamy fine
sand, loamy sand, and fine sand; the very coarse textures, denoted by the
symbol (X), include sand, coarse sand, and stony and rocky soils.

It will be noted in Tables L and 5 that several of the plants, for
which information was available, will grow on very fine textured soils.
Examples of some of these are American bittersweet, blackjack cak, blue
panicum, eastern redcedar, Korean lespedesza, and the catalpas (Figure 21).
Many of the plants listed in the tables are adapted to very coarse tex-
tured soils. It must be realized, of course, that other factors besides
texture are related to the species ability to grow on any particular site
and must be considered along with soil texture.

The category, permeability, in the tables is subdivided into slow,
moderate, and rapid. 7Two variations in soil depth, shallow and deep, are
recognized in Tables 4 and 5. The depth of the soil is here defined as
the depth of the layers that are readily penetrated by plant roots or the
depth to some layer, such as a hard pan, that would restrict root



Figure 21.

Catalpa growing in a postlot.
Payne County.

Figure 22.

Roundhead lespedeza growing on

a road cut. Payne County.

61
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penetration. Deep soils are those that can be readily penetrated more than
20 inches by plant roots. In general, these soils are sufficiently deep
topr&ﬂdsuphstwage for moisture during normal seasons. The shallow
soils include those that cannot be penetrated at least 20 inches by plant
roots. These limits should not always be interpreted rigidly. Other en-
virommental factors, such as texture, structure, and consistence of the
layers, should be considered along with depth. Usually the species that
will grow on the shallower solls will also grow on deep soils, but competi-
tion from deep-rooted species may eliminate them.

Shade tolerance has been broken down into shade, half-shade, and sun.
Stratification of light is one of the factors which determine the habitat
which a species can fill in a given commmnity (Allee et al., 1949). By
knowing the shade tolerance of a plant, then, it is helpful in predicting
what layer, or stratum, the plant will occupy under natural conditions or
after being planted. Consequently, the shade tolerances, where knouwn, of
the selected plants are given in Tables L and 5.

Although grassland plants, as a whole, are subjected to an abundance
of intense light, there are some low-growing species which live in the
shade much of the time. Scribner panicum is an example of this type of
plant. When planting is to be done in woodland interiors, or other sites
where sunlight is limited, species must be selecied which are tolerant,
or partially tolerant, to shade. Some of the shrubs included in the tables
are of this type. Examples are American bittersweet, flameleaf sumac,
amur privet, Indiancurrant coralberry (coralberry), Rafinesque vibuwrnum,
and shrub lespedeza (bicolor). Two references that furnished some addi-
tional information for this category were Van Dersal (1938) and Fdminster
(1942). These references were in general agreement with the results of
this study where data were available.



Crowth Characteristics

In Tables 4 and 5 the heading, growth characteristics, has been di-
vided into the following categories: growth habit, life cycle, and type
of fruit. Under the subheading, growth habit, the symbol (X) denotes
that the typical growth type of the plant occurs as one or more of the
classes listed as herb, grass, vine, shrub, or tree. The symbol (/)
means that the species may occur, under certain conditions, as one of the
other types listed under growth habit. For instance, post oak is typical-
ly found growing as a tree, but on extremely poor sites it may be found
growing as a shrub type. An interesting point in comnection with dif-
ferent growth types is stated by Klages (1942) who says, "Dwarf types of
plants show in most instances a more favorable ratio of absorbing to
transpiring surfaces.” By this he means that the ratio of roots to tops
is greater far dwarf types than for types growing under more humid
conditions.

Knowledge of the general growth characteristics of plants may assist
the habitat manager in selecting species to suit his needs. If winter
cover is desired, for example, an evergreen species such as eastern red-
cedar will more nearly fit the requirements than a deciduous species.

The importance of scme plants in the control of wind and water ero-
sion should be carefully considered in habitat management work. Generally
speaking, a direct relation exists between the height of a plant and its
wind-retarding power, other facters being equal. Dense stands of trailing
or decumbent species may offer effective protection against wind erosion
under local conditions. The amount of foliage concentrated on or near the
surface of the soil determines to a large extent the effectiveness of a
plant in controlling water erosion. Many of the grass species, such as
weeping lovegress, are very effective in reducing water run-off and,



Figure 23, Planting of common cowpea showing dense growth
and large amount of fruit produced. Okfuskee County.

Figure 2. A Japanese rose living fence in Okfuskee County,
Note the density after only two years of growth,

52
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cmeqmnﬂy,loudaouparusm?

The density of the growth form is not only important in reducing
losses from erosion but is also important in providing wildlife cover.
Many kinds of small game prefer some dense plant cover. Bobwhites prefer
cover that is dense overhead and relatively open near the ground (Stoddard,
1931). This observation is in agreement with the results obtained from
this study. Chickasaw plum, smooth sumac (Figure 11), Japanese or mmlti-
flora rose (Figure 2);), and shrub lespedeza (Figure 17) are plants that
provide this type of cover. Plant_aposmsingthmwprick]u,ﬂ
their other attributes fulfill the requirements, are useful not only as
cover for wildlife but also as a livestock barrier. These plants are used
in establishing the so-called "living fences" which have been recommended
so highly in several areas.

The characteristics noted under life cycle and kind of fruit need
very little amplification. Perennial species are mch more desirable
than annuals for use in a planting program because they require less work.
Several annuals are listed that reseed themselves quite readily and also
possess several other very desirable characteristics. LExamples of such
anmals given in Tables L and 5 are Korean lespedeza, showy partridgepea,
small wildbean, Spanishclover (American) deervetch, and trailing wild-
bean (Figure 26).

Many references were consulted in compiling Tables 4 and 5 in addi-
tion to field observations and information furnished by various persons.
Rehder (1940) and Fernald (1950) were very useful for growth characteris-
tics and plant distributions. Graham (1941), Pearson and Sturkie (19kk),
McKee and McNair (1948), and Chaffin and Woodward (No date) were helpful
references for the legumes in general. Much information on the lespedezas
came fram Pieters (1939); McKee (1946); Davison (1948); Mississippi Game



Figure 25, Snow-on-the-mountain growing on
the side of a road. Payne County.

Figure 26, Close-up of trailing wildbean.
Plant to the right is showy partridgepea.
Payne County.

ns
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and Fish Commission (1949); Pieters, Henson, Adams and Barnett (1950);
Elder (1952); and Durham (No date). Vinall (1941); Featherly (1946); U.S.
Department of Agriculture (1948); and Harlan, Demman and Elder (1953) were
useful references cn the grasses. Some information on pasture and forage
crops came from Ahlgren (1949), Wheeler (1950), and Wolff (1950). Van
Dersal (1938), Forest Service (1948), Talbert and Smith (1948), U.S. De-
partment of Agriculture (1949), Edminster (1950), Phillips et al. (1950),
and Rigdon (No date) furnished a great deal of information on trees and
shrubs.

Plant Culture

A great deal of infarmation on general methods of culture for some
kinds of plants and on special cultural methods for certain species is
readily available. For other species, particularly many native plants,
very little, if amy, information is available in the literature. During
the course of this investigation same notes conecerning cultural informa-
tion of certain species were taken from some of the references cited at
the end of the preceding section on growth characteristics. Other sources
which gave useful information on methods of propagation and establishment
of plants are as follows: Kains and McQuesten (1938), Toumey and Korstian
(1942), Bailey (19kk), Yerkes (1945), McKee (1947), and Oklahoma Planning
and Resources Board (1948).

The notes are presented in Tables 6 and 7 which list the same plants
as do Tables | and 5 respectively. Table 6 gives some information on the
culture of plants which were selected as being potentially suitable for
habitat management in central Oklahoma.

Table 7 gives some infarmation on the culture of plants which were
selected as being suitable for limited or special use or for experimental



Table 6. Some Cultural Information of Plants Potentially
Suitable for Habitat Management

Method of* Number of Commercial Time of

Species Propagation Seed/Pound Source Planting
American bittersweet 1,2,3,5 26,000 Yes  Dec.-Feb.
Blackjack oak 1,2 52l . Ho Fall
Black locust 1,2,3,h 213,000 Yes Dec.-Feb.
Blue panicum 1 657,000 Yes  May-Aug.
Chickasaw plum 2 1,060 Yes  Dec.-Feb.
Dwarf chinkapin oak 1,2 400 No . Fall
Eastern redcedar 2,3 43,200 Yes Feb.-Mar.
Flameleaf sumac 2,3 42,000 Yes  Spring
Gray dogwood 2,3,5,6 12,100 Yes  Dec.-Feb.
Korean lespedeza 1 225,000 Yes  Mar.-Apr.
Nortnern catalpa 2 21,000 Yes Dec.-Feb.
Pink wildbean No
Post oak 1,2 400 Yes  Fall
Roughleaf dogwood 2,3,5,6 15,700 Yes Dec.~Feb.
Rusty blackhaw viburnum 1,2,3 No Spring
Sand paspalum 1 258,000 No Feb.-Apr.
Showy partridgepea 1 6ly,000 No Mar.-Apr.
Smooth sumac 2,3 68,600 Yes Spring
Southern catalpa 2 20,000 Yes Dec.-Feb.
Switchgrass 1 389,000 Yes  Mar.-Apr.
Woollybucket bumelia 2 5,700 No Dec.~Feb.
%* 1 ~ Seeds L - Sprouts

2 - Seedlings 5 - Layers
3 - Cuttings 6 - Division

purposes. Many of the field crops, such as common cowpea, are examples of
the type of plant recommended for limited or special uses. These plants
form an integral part of many farm crop systems and probably should not be
used in locations other than cultivated ﬁ.eld; At least, survival and
seed production on other sites, such as upland pastures and weodlands, were
generally quite limited in the plantings observed during the course of this
study. It will be noted in comparing Tables 6 and 7 that several more
plants with unknown characteristics or requirements occur in the latter
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table. Some of these plants are recommended for experimental purposes
since they appear to have many very desirable features. Milkpea is an ex-
npleof_thintypeofplant. Some milkpeas grow in the woods as herbaceous,
twining vines. They are tolerant to shade, and the fruit does not appear
to deteriorate over winter. They are perennials, and quail are known to
eat them when they are available (Table 1). But the management of milk-
peas is unknown. !hchwrkmthdominatwboftbémlogyotﬂlk—
peas, as well as many other plants, before complete recommendations can be
made concerning their use in guail management.

Table 7. Some Cultural Information of Flants Suitable
for Limited, Special, or Experimental Purposes

Method of* HNumber of Commercial Time of

Species Propagation Seed/Pound Source  Planting
X m mm 1,2,3,1‘,5,7 h76 I” Ibco-"h.
Amur privet 2,3 Yes Dec.-Feb.
Birdsfoot deervetch 1 100,000 Yes
Chinese lespedeza 3 355,000 Yes Mar.-Apr.
Common cowpea 1 3,000 Yes May-June
Field pea 1 3,000 Yes Sept.-Oct.
Hairy vetch 1 20,000 Yes Aug .-Oct.
Hybrid filbert 1,2,3,4,5,7 Yes Dec.-Feb.
Indiancurrant coralberry 1,2,3 1h),000 Yes Fall
Japanese rose 2,3,5 Yes Dec.-Feb.
Japan lespedeza 1,2 No Dec.-Feb.
Johnsongrass 1,6 118,000 Yes April
Fo
Mang bean 1 10,000 Yes May-June
Rafinesque viburnum 1,2,3 es Dec.-Feb.
Robust lespedeza 1,2 Ho Dec.-Feb.
Seribner panicum 1 No
Shortleaf pine 2 18,000 Yes Feb.-Mar.
Shrub lespedesza 1,2 86,000 Yes Dec.-Feb.
Small wildbean No
Spanishclover deervetch 1 10l;,000 No
Sudangrass 1 55,000 Yes May-June
Tatarian honeysuckle 2,3 142,000 Yes Dec .-Feb.
1,2 45,500 Yes Dec.-Feb.
Trailing wildbean 1 9,000 Ko




Table 7. -- Continued

Method of# JNumber of Commercial Time of

Species Propagation Seed/Pound  Source  Planting
Weeping lovegrass 1 1,463,000 Yes =~ Mar.-Apr.
Woollypod vetch 1 10,000 Yo Aug .-Oct.
# 1 - Seeds 5 - Layers
2 - Seedlings 6 - Rootstocks
3 - Cuttings 7 - Suckers
L - Sprouts

Seedbed preparation and planting methods have been covered quite
thoroughly by various authors. Some generalized remarks concerning these
subjects might well be pertinent here. Plants that are to be established
by direct seeding usually require a seedbed that is free of weeds, firm,
and well supplied with moisture and plant nutrients. This is especially
true of the small grains, grasses, and some legumes. Flowing followed by
a disc or field cultivator to conserve moisture and contreol weeds will
usually provide a satisfactory seedbed. Discing or harrowing just before
planting will destroy weed growth. If the seed is to be drilled, a cul-
umormudronwnadbermmddﬁrdﬁuingﬁllfm
the soil surface and place the seed in closer contact with soil particles.
When fertilizer is needed, a combination drill or drill with fertilizer
attachment may be used for planting the seed and distributing the fertil-
iger. In some cases the seed is broadcast and covered by discing or
harrowing.

An efficient method of planting seedlings or transplant stock con-
sists of preparing a plowed and disced strip and then cutting a bed-furrow
down the center of the strip. ‘l:honeediingsmthmmparhmeed



Figure 27, A black locust postlot with
bluestem understory. Provides good
* winter cover and food for wildlife,
Okfuskee county'

Figure 28, Shrub lespedeza being placed
in furrow. Plow will complete planting
on next round. Okfuskee County.
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Figure 29. Planting shrub lespedeza with an Oklahoma Game
and Fish Department jeep equipped with plow. Okfuskee
ty.

tyd

Figure 30. An Oklahoma Game and Fish Department "habitat
plot." Shrub lespedeza on left, sorghum and foxtail millet
on right, and ocak woods in background. Okfuskee County,
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against the vertical berm or side of the furrow and 2 handful of soil
pushed against the roots and base of the plant to hold it upright. The
soil is then turned back by reverse-furrowing and packed by running the
rear tractor wheel along each side of the row. The soil may also be
firmed with a heavy roller or tramping with the feet. Figures 28 and 29
illustrate this method; a jeep was used in place of a tractor in this
case. Where the soil is deficient in nutrients, a topdressing of fer-
tilizer should be used. Mulching to suppress grass and weed competition
and help prevent soil ercsion is also very beneficial in most cases of
establishment of seedlings or transplant stock.

Other Plants

In the following annotated list, 18 plant species or genera are
given. These plants, in addition to the L8 species described earlier in
this report, were suggested by W. C. Elder, Assistant Agronomist, Okla-
homa Agricultural Experiment Station, and H. I. Featherly, Professor of
Botany, Oklahoma A. and M. College, as being possibly important in quail
habitat management work. Some of the plants listed below are unguestion-
ably important to the farmer or rancher, and some have been shown to be
eaten readily by bobwhites. These additional plants, however, did not
appear to meet the criteria set forth above as well as the L8 species
listed.

1. Alfalfa. This perennial plant is the most important legume hay
erop in Oklahoma (U. S. Dept. of Agriculture, 1955). Alfalfa is also
used in pasture mixtures, crop rotations, for green-manure, and for seed
production. Although Stoddard (1931) considered alfalfa an important suc-
culent food, it does not appear to be important in central Oklahoma.

This statement is based on the fact that alfalfa is rarely found in quail
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crops and, based on my experience and others (Baumgartner, personal com-
mmication), quail are seldom flushed from alfalfa fields. Alfalfa may
benefit quail indirectly by raising the fertility level of the scil.

2. Common poisonivy. The habit of this plant varies from a small
shrub to a high-climbing vine. Poisonivy is commonly found along fence-
rows, in open woods, and in bottomlands. The fruit is eaten some by
quail but, based on use, is not an important food. It is not a desirable
M“bmmofihinihtingetfwtmtheskinotmmph.

3. Crotons. These reseeding annuals are common in overgrazed past-
ures, on idle croplands for a year or two, and in fields following small
grains (Figure 19). The seeds are fairly large and do not deteriorate
rapidly. Croton is an important quail and dove food in late fall and
winter, especially on the prairies and plains of central Oklahoma and may
have possibilities for habitat management.

k. Carolina smailseed. This climbing, bushy vine is found in woods,
thickets, and along roadways. Its red drupe is available in September
and is often persistent over winter. The fruit does not appear to be
eaten by quail, but the plant might be good for cover.

5. Euphorbias or spurges. Many anmual and perennial species of
euphorbia are found in such places as overgrazed pastures, cultivated
fields, idle croplands and abandoned fields, and in waste places. Some
kinds also grow in thin woods and along roadsides (Figure 25). The seeds
are large and apparently, based on use, a good guail food. Euphorbia
seems to be unpalatable to livestock.

6. Creenbriers. These shrubpy or herbaceous plants are mostly
vines; some are armed with prickles or spines, and some are evergreen.
The berry is eaten by quail but, based on use, has not been shown to be
an important food. Scme species are considered to be pests in certain
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areas. Oreenbrier may have limited possibilities for habitat plantings.

7. Croundcherries. Some species of these low, ammual or perennial
herbs are sometimes cultivated for the fruit. The berry is eaten rarely
by quail and has not been shown to be an important food. The possibili-
ties of groundecherries for habitat management are unknown.

8. Cuar. This anmual, drought-resistant, &wt legume ii adapted
to sbout the same conditions as cowpeas. Bobwhites apparently eat the
seed readily (Craham, 1941). Thi!phnthboinguudwnl;hatunm
mer forage crop in Oklahoms,and the seeds made good livestock feed. This
herb has distinct possibilities for habitat management programs.

9. Hackberries. The sise varies from large shrubs to large trees.
Hackberry is found on a variety of sites from moist woods to dry, rocky.
slopes. It is drought resistant. The drupes are often persistent over
winter. The fruit is eaten by quail but has not been shown to be an im-
portant food. Hackberry might be important for specisl plantings sweh as
windbreaks.

10. Pennsylvania smartweed. This anmual, ascending to erect herb
is an inhabitant of damp shores and other moist soils. It is moderately
tolerant to alkalines. The fruit is an achene, eaten some by quail but
has not been shown to be important.

11. Ragweeds. All are anmals except western ragweed. Ragweeds
are often abundant in grazed prairie pastures (Figure 11) and old fields
amcommwmném-mmunwmmmmat. Food
habit studies have shown them to be the most important late fall and win-
ter guail food in central Oklahoma. They are not considered to be desir-
able plants since their pollen is one of the chief causes of hay fever.

12. FRoundhead lespedeza. This stiff, erect, perennial legume which
grows about three feet tall occurs in fields and pastures, open woods,
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and on bare areas (Figure 22). The seeds are used by quail but have not
been shown to be an important food, possibly because of the relative
scarcity of the plant. This species and other native lespedezas appear
to have some possibilities for habitat management. _

13. Sorgho or sugar cane. This sweet sorghum is grown for the mak-
ing of syrup from the stalks and for fodder. The seeds from some varie-
ties, based on use, are important to quail for food. The grain sorghum
varieties are more important, however. Sorgho does not appear to be as
desirable in a management program as many other plants.

1k. Sunflowers. These specles are mostly peremnials, but common
mﬂmicnun-kmmml. ﬁnymmondinhportam,m
on use, to ragweed as a late fall and winter food. Sunflowers are mainly
tall-growing herbs (Figure 16) that are often dominants for a year or two
following cultivation. They provide good cover in summer and fall. Many
birdcandmllmllco-peusithqmﬂrorthom;thomh
thus limited in late winter (Baumgartner, 1946). Sunflowers might have
!‘0-; possible uses in guail management.

15. Sweetclover. This tall-growing, branching, anmal or biemnial,
herbaceous legume is used for a pasture crop, in crop rotations, and for
s0il improvement and green-mamure. Sweetclover is drought resistant but
has a high requirement for caleium and phosphorus. The seed is eaten by
quail but has not been shown to be an important food. Sweetelover is very
important in soil conservation programs and may indirectly benefit quail.

16. Tickclover. ?hispercrmhl,-hnbncem legume is often confused
with native lespedezas. Tickclover grows in open woods, slightly shaded
areas, and idle fields and disturbed areas. Based on use, the fruit is
a good food but the plant is generally not very abundant. It has been

grown te some extent as a forage and green-mamure crop and has some
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possibilities of development for habitat management.
 17. Wild grapes. These plants are usually vigorous, high-climbing
vines, but some may occur as shrubs on unfavorable sites. Bonk:!nds.oc-
cur commonly as shrubs, the forms varying from stout, erect types to low,
bushy or trailing ones. The sites vary from dense river bottoms to ex-
posed, dry slopes. The fruit is eaten by quail but has not been shown to
M Supiwonk Lol Tha' CVask Sinipe N boon Seted fnthe fheli 1i e
Northeast and is not recommended for habitat plantings (Edminster, 1950).
Some species may have possibilities for habitat planting in Oklahoma.
18. Yellow Indiangrass. This moderately tall, erect, perennial
grass is common in prairies and open woods. The seed is eaten by quail
but in very limited amounts. This impartant forage species is used in
pasture mixtures and revegetation of range lands.

Table 8. Common and Scientific Names of Plants
Used in This Report

Common Name Scientific Name

Alfalfa sativa L.
American bittersweet Celastrus scandens L.
American elm Tlms ame: .
American sycamore % occidentalis L.
Ash spp.
Avens Ceunm Spp.
Barley Hordeum vulgare L.
Besga Bidens spp.

uestem ﬁﬁg_mg gerardi Vitmin
Birdsfoot deervetch tus corniculatus L. :
Bitternut hickory cordiformis (Wang.) K. Koch
Black hickory texana Buekl.
Blackjack oak cus marilandica Muench.
Black locust pseudo-acacia L.




Table 8. -- Continued

Common Name Seientific Name
Blue grama Bouteloua gracilis (HBK.) Lag.
Blue panicum Panicum antidotale Rets.
Bluestem %ﬂl spp.
Bristlegrass e spp.
Broadleaf uniola Uniola latifolia Michx.
Buffal Teckles e y. ( )

falograss oe dactyloides (Nutt.) Engelm.

Bundleflower Desmanthus spp.
Buttonweed spp.
Carolina snailseed Coceulus carolimus (L.) DC.
Catalpa

Chickasaw plum
Chinese lespedeza
Chinkapin oak
Common cowpea
Common oat

Common perilla
Common persimmon
Common poisonivy
Common sunflower
Copperleaf

Corn

Cotton

Crabgrass

Croton ,
Crotonopsis
Crownbeard
Cultivated lespedeza
Dalea

Dayflower

Dogwood

Dropseed

Dwarf chinkapin oak
Eastern black walnut
Eastern poplar
Eastern redcedar
Elm

Euphorbia

Fall witchgrass
Field pea
Flameleaf sumac
Foxtail millet
Fragrant sumac
Frost grape
Caura

Geranium

Catal .
#m. olia Marsh.

EIMQE cuneata (Dumont) G. Don
Quercus muhl i Engelm.
Vigna sinensis (L.) Endl.

Avena sativa L.
frutescens (L.) Britton

Ea=,

;m.
B o
tarn spp.
ton spp.
Etompsis linearis Michx.
Verbesina s spp. .
Gll 8pp.

mmopp

50111! spp.
ides Willd.

us t.oid;u Marsh.
|

% ___@atul (Schultes) Chase

Pisum sativum L., var, arvense (L.) Poir.
m@ L.
Setaria italica (L.) Beauv.
Rhus aromatica Ait.

iti m ; A
e Tiplm
i o




67

Table §. -~ Continued

Common Name Scientific Name
Goldenwwed is ciliata Nutt.
Gray dogwood rnus racemosa Lam.
Greenbrier Smilax sop.
Groundcherry spp.
Guar psoraloides DC.
Hackberry tis spp.
Hairy vetch Vicia villosa Roth.
Hawthorn Crat spp. ,
Hickory 8pp.
Hogpeanut spp.
Hybrid filbert 'vlugs americana Walt. X avellana L.
Indiancurrant coralberry Symphoricarpos orbiculatus Foench
Japanese rose
Japan lespedeza Lespedeza
Johnsongrass
Knotweed

Faspalum ciliatifolium Michx.,
var. stramineum (Nash) Fern.
Pardcum o@mﬂun Schultes,

var. scribnerianum (Nash) Fern.




Table 8. -~ Continued

Common Name Scientific Name
Scurfpea Psoralea spp.
Seacoast sumpweed Tva ciliata Willd.
Sedge Carex spp.
Shortleaf pine Pinus echinata Mill.
Showy mmu Michx.
Shrub lespedesza m Turesz.

Sidecats grama
Silver bluestem
Small wildbean
Smooth sumac
Snakeweed '
Snow-on-the-mountain
Sorgho

Sorghum

Southern catalpa
Spanishclover deervetch
Sudangrass

Wild grape

Wild lespedeza
Woollybucket bumelia
Woolly @roton
Woollyped vetch
Yellow Indiangrass

(mehx ) Torr.

eurti
C ides Sw
@a@nm (T & G.) Piper

%m Parsh
Pers.,
' var, sac tum (L.) Boerl.
P g Pers.

tal niocides Walt.

tus americanus (Nutt.) Bisch.

vulgare Pers.,
var. sudanense Hitche.
Rhus spp.

Helianthus spp.
Felilotus spp.
cum tum L.

tatarica L.
utmms(&:all Arg.) Small

fu_mmtwmm

Strophostyles helvola (L.) Ell.

TW)‘ Des Moulins
ntri ifolium (Spreng.) Coult.

Eragrostis curvula HNees
Anbrosia umﬁ De.
Triticum aesti
@x_ les -pp-
vi spp.

eza spp.

me sa {Michx.) Pers.
ﬁ—— tatua chx.

T ey SR




HABITAT MANACEMENT

Habitat menagement, commonly called "habitat improvement," usually
involves the management of plants, and is used in that semse in this re-
port. Habitat management for wildlife has been practiced to some degree
since 700 years before Christ (Luckenbill, 1927), but it has been only
recently, in the last 25 years or less, that its practice has increased
to any great extent. Many states are now spending a great deal of money
on habitat management, and many persons have recommended that even more
be spent.

It might be well to inguire at this point, "Does habitat management
do any good?" Graham (1947), Davison (19h9), Edminster (1950), Gabriel-
son (1951), and others have stated that habitat management is the most
promising present development for the future of wildlife.

There are few studies that show just how and to what extent habitat
managements have benefited wildlife. Steen (1950) shows that quail pop-
ulations were increased by a deliberate mansgement of the environment.
The influences from these environmental changes are not apparent immed-
huly,nimemmlmmmrorthmwmem-
lished and exert a telling influence. '

Some writers have questioned the importance of food and cover as
limiting fectors for bobwhite populations, and others have been concern-
ed as to whether habitat management is justified in view of its expense
and the lack of proof that wildlife is thus increased (Allen, 1952).
Habitat management is worthwhile if the land is improved.

69
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Well conceived and applied habitat plantings may increase the carry-
ing capacity of areas where quail already exist and increase the number
of suitable bobwhite ranges. They should reduce or check erosion and in-
Mthaferﬁlitycrthnloﬂ.

The Oklahoma Came and Fish Department has taken an active and in-
creasing interest in habitat management. In the period of 198 to 1950,
a large mumber of "habitat plots" were established. These were small,
fenced plots which were located on a wide variety of soil types and in
different climatic conditions. While not intended as a solution to the
problem, they furnished some useful information concerning the site and
cultural relations of some of the plant species. Some of the information
in this report was derived from a study of these plots, an example of
uhiohisshmiaﬂgmm.

When farmers become acquainted with plants that supplement their in-
come they have a tendency to use them. If the plants benefit the land
or the farmer they are worthwhile even though useless or of questionable
value to wildlife.

Specific Uses of Desirable Flants

The margins of cultivated fields, woods, roadsides, windbreaks, and
other such areas present a special problem to the habitat manager and yet
provide an opportunity to increase game food and cover. Erosion has been
apparent on such areas, and landowners are quite amenable to suggestions
on what to do with these margins. The edges of croplands next to wooded
areas present a special problem. It was noted in the study that crop
yields on the strip adjacent to the woods are reduced comsiderably, so it
is hardly worth the expense to cultivate and plant these strips.
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If the border is left untilled it grows weeds and offers expansion
for the trees. A border of shrubs and low-growing species will fill in
this problem space and prevent the encroachment of the woods. The herba-
ceous or grass species will also provide space for turning farm machinery
but mst be able to stand this type of treatment. Plants which seem to
be most desirable for borders are given in the following lists. Several
other species are also listed in Table 9, but less is known about their

potentialities.

Low shrubs Medium to high shrubs

Flameleaf sumac American filbert

Oray dogwood Chickasaw plum

Indiancurrant coralberry Dwarf chinkapin oak

Rafinesque viburnum Hybrid filbert
Japanese rose

Crasses and herbs Roughleaf dogwood _

Chinese lespedeza Rusty blackhaw viburnum

Korean lespedeza Shrub lespedeza

Pink wildbean Smooth sumac

Sand paspalum Tatarian honeysuckle

Seribner panicum

Sudangrass Vines

Weeping lovegrass American bittersweet

Cultivated Fields

Land devoted exclusively to the cultivation of crops would appear
at first sight to have little value for wildlife. Cultivated fields
are in fact valuable to wildlife for several reasons. For example, the
edges of fields, depressions or high spots, or other areas unsuitable
for cultivation are well adapted for habitat plantings. Agronomic prac-
tices, especially from the soil conservation standpoint, may also be of
mich value for quail. Such things 'as strip-cropping, use of cover crops,
erop rotations, and use of green manure or soil-improvement crops may
add large amounts of highly mutritious foods to an area. Mechanical
harvesting of crops, as shown in Figure 31, may also leave considerable
quantities of food in the fields, at least for short periods of time.
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While there are several other crop species grown in central Oklahoma that
furnish food for quail, the following plants are listed mainly for their

goil conservation values.

Winter species Summer species

Field pea Birdsfoot deervetch -

Hairy vetch Chinese lespedeza

Woollypod vetch Common cowpea
Korean lespedesa
Mung bean
Sudangrass .

Fencerows and Hedges

Hedges and fences of living plants have been used for centuries and
appear to have a definite place in agriculture. The hedges on the Mid-
west landscapes were a familiar sight until a few years ago, but the
plants used in these hedges were mostly tree species that sapped the soil
and made nearby crops unproductive. Also, they essily grew out-of-hand
and became unsightly.

Plants selected for hedges and living fences must, in general, be
low-growing species of good form that require little upkeep. They should
not spread prelifically and become pests. Fences and hedges composed of
desirable species would be useful for permanent guides for contour oper-
ations such as strip cropping, for erosion control, and for providing a
more attractive landscape. A plant used in a fence to repel livestock
must be very dense and compact and should preferably possess thorns.
Japanese rose (mltiflora), shoun in Figure 32, possesses these charac-
teristics and makes a very effective livestock barrier. The plants listed
below are believed suitable for hedges and living fences.

Low shrubs Medium to high shrubs
Gray dogwood American filbert
Indlancurrant coralberry Amr privet

Chickasaw plum

Vines Dwarf chinkapin oak

American bittersweet Hybrid filbert
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Figure 31, Harvesting a field of corn with a mechanical
picker. Payne County.

Figure 32, A Japanese rose living fence on the left and
shrub lespedeza on the right., The pasture in extreme
right is mostly bluestems. Okfuskee County.
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Trees Medium to high shrubs -- Cont'd
Eastern redcedar Japanese rose

Woollybucket bumelia Roughleaf dogwood
Shrub lespedeza
Tatarian honeysuckle
Cullies

In central Oklahoma gullies are usually a sign of poor land manage-
ment. The most costly result is the damage done to the land, but they
also hinder crop cultivation or make it virtually impossible. They de-
stroy trees in woodlands and endanger cattle grasing in pastures. Oullies
increase maintenance costs on highways, railroads, and public and private
structures. Badly eroded land is unproductive for wildlife unless it can
be restored to a condition where it will grow a greater abundance and
variety of plants.

Many plant species may be used in gully stabilization and control.
From the list of plants (Tables L and 5) recommended for habitat manage-
mert in central Oklahoma, the following species seem to be the most
suitable for gully control. Several other plants are also given in Table

9, but their capabilities for gully revegetation are not known.

Shallow gullies Deep gullies
American bittersweet Birdsfoot deervetch
Flameleaf sumac Black locust
Indiancurrant coralberry Chickasaw plum
Japanese rose Eastern redcedar
Korean lespedeza Cray dogwood
Pink wildbean Scribner panicum
Roughleaf dogwood Shortleaf pine
Rusty blackhaw viburnum
Shrub lespedeza Vegetated waterways
Smooth sumac Chinese lespedeza
Sudangrass Switchgrass
Tatarian honeysuckle Weeping lovegrass

Hayfields and Meadows
Hayfields and meadows differ from pastures in that they are not
normally grazed, but the plants composing them are mowed for hay, silage,



Specific Uses and Values of Plants Selected for Environmental Management

Table 9.

PoOJ Uremmy

JUBTd 4L8UOH

ToI3u0)
woEsoxy

syEaxqpuTy
‘s379qIe3TOUS

sj0TIs0d

PeIBATITI)

Species

American bittersweet . . . .

Black locust . . . .

Blue panicum . . . . .

+ 000

¢ 4+ 9

+* + + 4+
o000
00O
@000
L onl MRS
> 440

Sooo

. =
.

Eastern redcedar . . . . .

Chickasaw plum .
Dwarf chinkapin oak. . .
Flameleaf sumac. . . . « +

Korean lespedeza . . . . . .

o I

Northern catalpa . . . . . .

mm.i-.-.«-

h“m . - . - L] L L] L . .

Roughleaf dogwood. . . . . .

Rusty blackhaw viburnum. . .

m mm. . Ll - L] - L . -

Showy partridgepea . . + « «

Smooth sumac . . . « « » + «

Southern catalpa . . . « « .

Switehgrass. . . . « + . « «

Woollybucket bumelia . . . .

American filbert . . . . . .

75

A PPIYet. v a s Ve e




Table 9. -- Continued

pooy

juswesoxdurt
Ttes

STejuaweuI)
poog uwmmy

JueTy Asuoy

Tod3uo)
uoTsoXy

Species

Birdsfoot deervetch.

Chinese lespedeza. . « . . .

Common COWPEA. « o« « « o » o

Fleld ped. ¢ ¢ ¢ ¢ o s o o &

Hairy veteh. . . . . . . + &

Hybrid filbert . . . . . . »

Japanese 088. . . . . . .

Indiancurrant coralberry . .

Jdapan lespedeza. . « « + « o

Johnsongrass . . « « « + «

L
L] - L L L]

h‘bﬂn....;.....

. & & @

Rafinesque viburnum. . . . .

Robust lespedeza . . . . . .

Shrub lespedeza. . . . . . .

Small wildbean . . .

- & 4 &

Spanisheclover deervetch. . .

Sudangrass . . « « + o s s

Tatarian honeysuckle . . . .

Thunberg lespedeza . . . . .

Hapinglonmn

-

76

mnm '.tch - L] - . - L] L]




77

or for soiling crops and are later fed to livestock. Some meadows are
quite permanent in that they are composed of perennial species maintained
on a long-term basis. Others are temporary, and may even be made up of
annual species. lLeguminous plants, either alone or in grass mixtures,
produce a high-quality hay and help to enrich the soil. Several of the
meadow grasses furnish very good nesting cover for quail. It was observed
during this study that weeping lovegrass (Figure 33) provided excellent
quail nesting cover. This fact has also been reported by Dedrment (1950).

Some plants useful for hayfields and meadows, beneficial both to the
land and wildlife, are listed below.

Birdsfoot deéerveteh Korean lespedesza
Blue panicum Mung bean
Chinese lespedesa Sudangrass
Common cowpsa Switchgrass
Field pea Weeping lovegrass
Hairy vetch Woollypoed vetch

Another species, Johnsongrass, is not recommended for increased plantings,
since it is difficult to eradicate and is considered a noxious weed in
Oklahoma. It should be noted, however, that Johnsongrass makes a very
good hay if properly managed and is a desirable food and cover plant for
quail. Better utiliszation of the Johnsongrass already in existence will
hlpthohﬂammnpnmotthahalntmmmm.

Pastures and Ranges

Our native pastures and rangelands, although difficult to manage
for upland game, offer great opportunity to improve the gquail habitat.
Competition for the forage plants and for seeds varies from light to se-
vere in different areas. Sometimes quail nests in pastures are damaged
by livestock as shown in Figure 3L in which a nest has been trampled and
partially destroyed.

The legumes which occur in pastures furnish a very mutritious part



Figure 33. A meadow of weeping lovegrass which has been
mowed and baled., Note the density of the grass and the
oak savannah in background. Payne County.

Figure 3. Quail nest containing 13 eggs in native pasture.
One had hatched, and seven had been trampled
by livestock. Okfuskee County.
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of the diet for livestock. It is these plants that are usually the first
to be eliminated when an area is too heavily grazed. This observation
was also noted by Hanmson (1955) in western Oklahoma. In the revegetation
of overgrazed rangelands, adapted legumes should be included in the plant-
ing mixtures. It has even been considered worthwhile to supplement the
pastures which are in good condition with leguminous forage plants in
order to increase livestock production. These practices would also be of
benefit to the land and to wildlife. _
Johnsongrass, usually found on the more productive bottomlands in
pastures, provides goed grazing for all classes of livestock. The same
recormendations for Johnsongrass that were mentioned under hayfields and
mmmmmwmmmutuam.‘
Stock-watering ponds, seeps and springs, and eroded areas should be
fenced as recommended by the Soil Conservation Service and others. The
areas would be of great benefit to quail if planted with the proper kinds
of cover. Japanese rose (multiflora) has been used to advantage for
fencing such areas. In addition to other adapted woody plants, species
which would be of benefit to both livestock and quail are listed below.

Birdsfoot deervetch Showy partridgepea
Blue panicum Small wildbean

Chinese lespedeza Spanishelover deervetch
Common cowpea Sudangrass

Hairy vetch Switchgrass

Korean lespedeza Trailing wildbean

Sand Weeping lovegrass
Seribner panicum Woollypod vetch

Postlots and Woodlands

A postlot is an even-aged stand of trees managed for post produc-
tion. A farm woodlot is almost always of uneven age and may not be
managed for wood products. Many woodlands are graszed and may be burned
under the impression that this practice benefits grazing. Uncontrolled
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burning may or may not be a beneficial tool in woodland forage produetion,
but it was not found to be of benefit to timber production on my study
areas. In fact, burning is recommended in very few instances where wood-
lands are managed for timber production (Westveld, 1939). The management
of a woodland for timber and other wood products would seem to be the most
economical practice in most cases, as the demand is usually heavy for such
products. .

Clear cutting of trees is usually practiced in even-aged stands,
while selective cutting is usually done in uneven-aged stands. Selective
cutting is also of benefit to wildlife, since the composition of the
stand is quite varied. Opening up the stand to permit better timber pro-
duction and the planting of desirable species in openings and on the bor-
ders of woods is known to increase guail in the Southeast (Stoddard,

1931). It apparently has not been adequately tested in Oklahoma.
The following are plants which appear to be desirable for woodland
plantings.
Vines Orasses and herbs
American bittersweet Chinese lespedeza
Korean lespedesa
low shrubs Milkpea
Flameleaf sumac Seribner panicum
Gray dogwood Showy partridgepea
Indiar~urrant coralberry Spanishclover deervetch
Rafinesque viburnum Trailing wildbean
Fedium to high shrubs Trees
American filbert Eastern redcedar
Amr privet Post oak
Chickasaw plum Shortleaf pine
Hybrid filbert Woollybucket bumelia
Japanese rose Postlots:
Shrub lespedesza Black locust
Tatarian honeysuckle Northern catalpa

Shelterbelts and Windbreaks
In open country where wind velocities are high, windbreaks are an
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established land-use device. On the windward side of cultivated fields,
around farm buildings, and other such places, wiMs can be effective-
1y used to check the force of air currents. Shelterbelts are not used
extensively in central Oklahoma but appear to have considerable value in
providing food and shelter for bobwhites. '

Plants which appear to be adapted for shelterbelt plantings, besides
furnishing valuable food and shelter for wildlife in open areas, are men-

Trees Low shrubs
Blackjack oak Flameleaf sumsc
Black locust Cray dogwood
Eastern redcedar Indiancurrant coralberry
Northern catalpa Rafinesque viburmum
Post oak
Shortleaf pine Fedium to high shrubs
Southern catalpa American and Hybrid filbert
Woollybucket bumelia Amr privet
Chickasaw plum
Vines Dwarf chinkapin ocak
American bittersweet Japanese rose
Roughleaf dogwood
Grasses and herbs Rusty blackhaw viburnum
Blue panicum Smooth sumac
Pink wildbean Tatarian honeysuckle
Other Uses

Table 9 lists some additional uses of the 48 plants selected as be-
ing potentially suitable for habitat management for quail in central
Oklahoma. These inelude erosion control (both wind and water), honey
plants, human food, ornamentals, soil improvement, and wood products such
as timber, pulpwood, flooring, and so on. Where such values are recog-
Mddwnmphmoandmtermofthoplnﬂamhupaeﬂd.
There are apparently few landowners who have the incentive to make plant-
ings solely for wildlife purposes. Such wérk will probably be left to
public agencies and other interested groups.

There are, of course, other areas than the specific ones discussed



g2

. previously that can be improved for wildlife. Such sites as streambanks,
rough spots, "odd" corners, marshy areas, ditches, roadsides, and spoil-
banks may all be planted with species that would both benefit the land
and improve conditions for game. A cash return might even be realized
from some of these areas. In the end, however, wildlife will benefit the
wm%wmsm&mMmMﬁﬂmmw
techniques. Conservation farming is generally good "wildlife farming."

Summary of Plants Selected for Habitat Management

Most of the material presented in the following annotated list has
been given in the tables and preceding discussions. Although the eri-
whfwwduﬁmorwulplmhﬁummmmm
species selected on the basis of those criteria, it was considered appro-
priate to summarize the important characteristics of the species recom-
mended for habitat improvement in central Oklahoma. Pertinent informa-
tion not discussed previously is also given in the list. Much of the de-
tailed information shown in Tables k-7 is not presented in the following
list; the reader is referred to those tables for such information. All
of the plants discussed in the preceding sections are not recommended
for general _abitat management; some are presented as being appropriate
for limited, special, or experimental purposes.

In the annotated list small shrubs are those which are generally
less than six feet in height. The species are considered to be deciduous
unless noted as evergreen,perennial unless noted as anmual, and not
tolerant to shade unless noted otherwise. The food values are bascd upon
degree of use derived from food habits studies. The cover values are
based upon personal field observations and supported by the observations
of others. The specific uses of the selected plants in habitat management
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are presented in detail in the preceding section and are not repeated
here. '

1. American bittersweet. This high-climbing or thicket-forming,
woodyvimreproduuabyhyu*ingmdstolombntmtprolﬂic_dly. Al-
though the seeds are not eaten frequently, this plant furnishes satisfac-
tory cover. Seed dispersal is from about September to February and some-
times later. Good seed crops are borne nearly every year, and fruiting
begins about the fifth year. Although this species occurs on many soil
types, the growth is liwited on poor soils. American bittersweet is
shade tolerant. It is damaged by livestock grazing and too mmech compe-
tition.

2. Blackjack oak. This species is usually a small tree, 20-30 feet
tall, but may be shrubby or grow up to 60 feet, depending on the site.
The acorn is an important food. This plant furnishes poor cover except
in shrubby form when it is used heavily as a loafing ground. The acornms,
which take two years to mature, are available from September to March.
Although this ocak occurs on many sites, it is usuvally found on poor, dry,
upland soils. Blackjack oak is disease resistant, slow growing, and long
lived.

3. Black locust. This fast-growing, medium-sigzed, leguminous tree
may grow up to 70-80 feet on some sites and coppices freely after cut-
ting. The fruit is a fair feod. This tree furnishes poor cover except
when small. Black locust postlots, though, seem to provide good quail
cover as coveys were frequently observed in such plantings, especially
during fall and winter. Seed dispersal is from September to April. Good
seed crope are borne every one to two years, and fruiting begins about
the sixth year. Black locust prefers moist, rich soils but is hardy on
poor, dry sites. It is drought tolerant, shade tolerant,and somewhat
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alkali tolerant. This plant is easily grown from seed and transplants
well when young. BElack locust is valued for erosion control, as a honey
plant, as an ornamental, and for soil improvement. The wood is valuable
for posts (Figure 27), ties, poles, and fuel. The shoots and bark are
somewhat poisonous to livestock.

L. Blue panicum. This erect, vigorous, deep-rooted grass with
broad leaves and heavy basal growth grows up to eight feet tall. It was
introduced from India. BElue panicum furnishes good cover; the food value
is unknown. Seed dispersal starts in August. Although this grass is
adapted to heavy soils it requires fairly fertile sites. This species
produces a large amount of forage and is a good seeder but will not stand
close grasing. Blue panicum is valued for streambank protection and for
hay and seed production.

5. Chickasaw plum. This thicket-forming, somewhat thorny shrub
(Figure 6) or small tree usually grows to a height of L-10 feet. The
fruit is a fair food; fruit dispersal occurs from May to August. This
plant furnishes excellent cover in summer and fair cover in winter. Hanson
(1953) has also commented on the cover value of this species and consid-
ered it to be the most important quail cover plant in northwestern Okla-
homa. This drought tolerant plum is found mostly on sandy soils but oc-
curs on other sites. This plant is useful for erosion control and the
fruit as human food.

6. Dwarf chinkapin osk. This thicket-forming, large shrub is -ocea-
sicnally found as a small tree and is comparatively fast growing. The
acorn is an important fall and winter food. This species furnishes good
cover in summer and fair cover in winter. The acorns are available from
September to April. This plant is usually found on sandy soils, sometimes
on other sites. This oak is valuable for erosion control.
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7. Eastern redcedar. This small to large, evergreen tree generally
does not grow more than L0-50 feet tall. The fruit is occasionally eaten
by quail (Korschgen, 1952). Redcedar provides good shelter for guail,
particularly in winter. Fruit disperssl occurs from mid-September to
March, and even later. GCood seed crops are borne every two to three
years with light crops intervening. Fruiting begins in about 10 years.
Adapted to almost all soils, this tree is slow growing and long lived.
Although this species is partially shade tolerant, drought tolerant, and
resists grasing, it is easily killed by fire. As it is a host to apple
rust, it should not be planted near orchards. Eastern redcedar is useful
for control of erosion and as an ornamental, and the wood is valuable.

8. Flameleaf and Smooth sumacs. These thicket-forming shrubs or
small trees furnish fair food and good summer cover. During periods of
critical weather, quail coveys are frequently found in or around sumac
thickets. This cbservation has alsc been reported by Williams (1952).
Mﬁutiamiammmmumﬁm;&uiﬁmw
about the fourth year in flameleaf sumac. These sumacs are usually found
on dry, well-drained, slightly acid sites, although smooth sumsc prefers
somewhat more moist sites than flameleaf. These shade tolerant shrubs
(Figures 6 and 11) are useful for erosion control and as ornamentals.

9. CGrsy dogwood. This thickly-branched, upright, thicket-forming
shrub grows L-8 feet tall. Some reproduction is by stolons, but this is
not prelifie. The species has fair food and good summer cover values.
Fruit dispersal is from August to early winter, and fruit is produced
about the fifth year. This partially shade tolerant plant is adapted to
most all soils except wet ones. This dogwood is valued for ercsion con-
trol and as an ornamental.

10. FKorean lespedeza. Introduced from Korea, this erect, leafy,
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anmual, summer legume reseeds itself. The seed which is available from
August to May is an important food, especially in winter. This species
will grow on almost any soil except high-lime or extremely wet or sandy
ones and is suitable for acid seils of low fertility. Although shade
tolerant and drought resistant, it is killed by severe frosts. The feed-
ing value to livestock is nearly equal to alfalfa. This lespedesza is
valued for conservation cropping systems, erosion control, green manure
and soil improvement, hay and seed production, and temporary grazing.

11. Northern and Southern catalpas. Medium-sized trees growing up
to L0-50 feet tall, southern catalpa is usually the smaller. They fur-
nish fair food and poor cover except when small. Seed dispersal is from
September to April. Northern catalpa bears good seed crops every two to
three years with light crops intervening. The commercial seed-bearing
age is 20 years. They grow best on well-drained, moist, fertile soils
but will grow on overflow land if flooding lasts less than about 10 days.
They are rapid growing, short lived and coppice freely. The wood is
valued for posts (Figure 21) and other wood products, and the trees are
used as ornamentals.

12. Pink wildbean. This herbaceous legume with trailing stems fre-
quently climbs over other plants and shrubby thickets. The fruit is an
important food for quail. This plant provides poor cover except when
growing in thick stands. This species occurs primarily on surface soils
of medium to coarse texture and is usually found in sandy woods, old
fields, and clearings. The seed is available from October to March.
This plant might be useful for erosion control and soil improvement.

13. Post osk. A medium tree (Figure 15) growing up to 50-60 feet
tall, it is somstimes shrubby on poor sites. The acorn is an important
fall and winter food. This tree furnishes poor cover except when shrubby
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or small. The acorns are available from September to about March. Good
seed crops are borne every two te three years with light crops interven-
ing. Commercial seed bearing sge is about 25 years. This species is us-
ually found on dry, well-drained sites with poorer soils but will meke

better growth on more fertile soils. Sha&tolmutwhanyomg,i;tin

long lived end slow growing. The wood is useful for rough lumber, ties,
and posts.

1h. Roughleaf dogwood. A large shrub growing 8-15 feet tall, it
is sometimes found as a small tree. Its value for food and summer cover
is fair. Fruit dispersal is from August to November, sometimes later.
mmwmmm,mm,mmmm?mmm
drier sites. It is valuable for erosion control and as an ornamental.

15. Rusty blackhaw viburrum (Southern blackhaw). This slow-growing,
long-lived, large shrub may become a small tree on good sites. Usually
it is found on dry, well-drained, neutral soils such as sandy loams, but
will grow on others. It has fair food and good summer cover values.
Fruit dispersal occurs in October and November, but the fruit is some-
times persistent until March. This species is disease and insect resist-
ant. The plant is useful for erosion control and as an ornamental.

16. Sand paspalum. The seed of this short, semiprostrate, bunch
grass is an important food. This plant provides fairly good cover for
quail. The seeds are available from August to March. This species is
commonly found on sandy lands and even on loose, shifting sands. The
foliage is very palatable to livesteck.

17. Showy partridgepea. This anmual, erect or spreading, herbaceous
legume grows 1-3 feet high: It will reseed and volunteers after light
discing. It provides good food and summer cover. This species occurs in
sandy, open soils of low fertility in dry fields and meadows and is
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commonly found in cultivated fields after harvest. The seeds are avail-
able from October to March. Tolerant to shade, this plant grows best in
the sun (Figure 13). Vduduamm,ithmunuﬂlyuoﬁl
for soil improvement and erosion control.

18. Switchgrass. This deep~-rooted, sod-forming grass grows 3-5
feet tall. Reproduction is by short, vigorous rhizomes. The seed is a
fair food, and the plant provides good cover. The seed is available from
September to December and later. This species which grows on nearly all
soil types is usually found on sandy soils. Selected strains of switch-
grass are resistart to stem rust. It is valuable for hay and seed pro-
duction, seeding drainage ways and terrace outlets, grass mixtures on
sandy and poorly drained land, and for dune stabilization.

19. Woollybucket bumelia (Chittam wood). This large, spiny shrub
or small tree (Figure 1) is semlevergreen and thicket forming. The
fruit is a good quail food, and the plant furnishes good cover when
shrubby and small. Fruit dispersal is from September to winter, the
fruit often being persistent until Hay. Adapted to most soils, this spe-
cies prefers dry, well-drained sites. This plant is pertially shade tol-
erant and is extremely drought resistant. It is valued as a homey plant
and as an ornamental.

20. American and Hybrid filberts. These filberts, or hasels, are
upright, thicket-forming shrubs growing 8-12 feet tall with demse foli-
age, the hybrid usually being somewhat taller. The hybrid is a cross
between the American and European filberts. They provide fair food and
good swmer cover. Fruit disperssl is from August to Mareh. Good seed
crops are borne every two to three years with light erops intervening,
and the fruit is produced in about seven years. They prefer dry, well-
drained soils, not sterile or wet. They make rapid growth on good sites
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and are pertially shade tolerant. These plants usually do not bear fruit
in the shade. Edminster (1950) found no difference between the hybrid
and American as to site and climatic adaptations. The hybrid has superior
nuts; the American should be included in plantings for cross-pollination.
They are useful for erosion control, as ormamentals, and for the edible
nuts.

21. Amr privet. This upright, thickly branched shrub growing up
to about 15 feet in height provides fair cover; the fcod value of the
fruit is unknown. It grows best on fertile, well-drained soils. Intro-
duced from China, the plant is shade tolerant and makes rapid growth on
good sites. Itiauedférmsimwntmlnﬁdummhl. It is
recommended for experimental use; some other privet, such as the European,
might be better.

22. Birdsfoot deervetch (trefoil). This upright or spreading,
long-lived legume with a deep, spreading root system grows up to three
feet high. Introduced from Eurcpe, it prevides good food and summer
cover. mﬂmmwonm,mdnmormmwmd
on wet areas. It is drought resistant, salt telerant, withstands close
grazing, and stays green during hot summer periods. This species is use-
ful for erosion control, scil improvement, a honey plant, and for hay and
seed production.

23. Chinese lespedesza. Commonly known as sericea, this vigorous,
mm,mm,wmmmmmmmnu. The
fruit is a poor food (Davison, 1945). This plant provides excellent sum-
mer cover and good nesting cover, especially when young. Although this
species prefers well-drained, loamy soils, it will grow on most scils,
even poor, alkaline, or very acid ones. It is shade tolerant, drought
resistant, and is fairly winter hardy. Chinese lespedesa is valuable
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for erosion control, soil improvement, a honey plant, hay and seed produc-
tion, and planting waterways.

2l;. Common cowpea. This prostrate to erect, annual, summer legume
wag introduced from Africa. It is a fair food and provides good summer
cover (Figure 23). Adapted to practically all soil types, it will grow
on poor, sandy sites. Cowpea appears to grow well in mixture with John-
songrass. This species is partially shade tolerant and fairly drought
resistant. This honey plant is useful for human food, green manure and
soil improvement, and hay, silage, and seed production.

25. Field pea. The variety commonly used is known as the Austrian
winter pea. This weak-stemmed, half-viny, annval, winter legume furnishes
fair food and good winter cover. Although this species grows on most
soils except poorly drained types, it does best on neutral or slightly
acid clay loams. It is valuable for green manure and soil improvement,
hay and silage production, and for a winter cover crop.

26. Hairy and Woollypod vetches. These taprooted and fibrous-
Ww&amﬂm,m,m&m,mmlmt The
stems will grow up to 12 feet long. They are usually grown as anmals;
hairy vetch is sometimes grown as a biennial. Introduced from Europe
these plante provide good food and winter cover. Food habits studies and
field observations (Baumgartner, 1947) have shown that bobwhites frequent-
ly eat the green vegetation in the winter. They prefer well-drained,
sandy and sandy loam soils and are acid and alkali tolerant. Woollypod
supposedly mekes better growth than hairy. These vetches are valuable for
green manure and soil improvement, honey plants, hay and seed production,
-mp,mmmwumm,uwm,mmmml.

27. Indiancurrant coralberry (Coralberry). This upright, spreading,
thicket-forming shrub grows L-6 feet tall but is usually small. It forms
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dense thickets by layering and should be used only on special areas. The
fruit is a poor quail food. This shrub provides good summer and fair
winter cover. Fruit dispersal is from September to late winter; fruiting
begins about the third year. This species grows on a wide variety of
sites, even very poor ones, and is shade tolerant. Sometimes planted as
an ornamental, it is most useful for erosion control.

28. Japanese rose. Commonly known as multiflora, this vigorous,
reclining, thorny shrub grows 6-10 feet tall and about eight feet wide.
It reproduces some by layering of branch tips. This rose was introduced
from Japan. uwithnpﬁrmﬂfm,ﬂﬁﬂmm-u-
cellent winter and summer cover (Figures 2} and 32). It is adapted to
most soil conditions except poorly drained sites and is partially shade
tolerant. This species must have a good seed bed; competition during
early growth stages seriously limits its survival. A survey of 60 plant-
ings involving 8,090 individuals on a wide variety of sites in Okfuskee
and Hughes Counties showed a survival of about 85 per cent after two years
of growth. It has some tendency to spread on good sites; cultivation or
graging will keep it in check. Multiflora is sometimes used as an orna-
mental. This rose is especially valuable for erosion control and as a
living fence. It probably will do best in the central and southern parts
of the region. : ! -

29. Johnsongrass. This stout, erect grass (Figure 8) with vigorous
rootstocks grows 3-6 feet high. Inmamdmnruhy,itmgood-
food and summer cover. ﬂﬂnn@it.oemmwwﬂtm, it does
best on the more fertile and moist omes. This grass is considered a noxi-
ous weed by many people since it invades cultivated areas and is difficult
to eradicate because of its agressive rootstocks. Johnsongrass is par-
tially shade tolerant. It occasionally causes prussic acid poisoning in
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cattle. It is useful for hay, silage, temporary graszing, and is an excel-
lent sand stabilizer. Johnsongrass is not recommended for increased
plantings, but perhaps better management could be practiced on that already
in existence.

30. Hilkpeas. HRepresented by at least two species these prostrate,
slender, herbacecus legumes are frequently found climbing over bushes.
These shade tolerant plants usually occur on somewhat dry, sandy soils in
thickets and woods. Mmmmmm. These species
furnish poor cover except in heavy stands. These plants might be suitable
for soil improvement and erosion control.

31. Mung bean. This erect or slightly twining, annual, herbaceous
legume growing 1-3 feet high was introduced from Asia. Although it will
mmnﬂmﬂty_pu,ithbutmwmm,m,m
silt loams. This plant provides fair food and good summer cover (Figure
20). There are two varicties used in Oklahoms, the golden and the green.
The golden is more erect and bushy and may grow to 3-L feet in good soil.
The golden is grown mainly for hay, silage, forage, and soil improvement.
mm_uwrwmmmm@(mmmamﬂn-
ning) and for soil improvement.

32. Rafinesque viburnum. This slow-growing, long-lived shrub us- .
ually does not exceed six feet in height. It furnishes fair food and good -
summer cover. The fruit is available from September to November and is
often persistent until late winter. This species prefers dry, well-
drained sites, is shade tolerant, and disease and insect resistant. The
plant is useful as an ornamental.

33. Seribner panicum. This erect grass grows 1-2 feet tall; the
basal leaves form a winter rosette. It is an important food and provides
good cover in the thicker stands. The seed are available until about
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March. This grass usually occurs on sandy soils and dry prairies. This
species is shade tolerant and drought resistant.

3k. Shortleaf pine. This medium-sized, evergreen tree occasionally
grows to 80-100 feet tall.. It is & fair food and furnishes fair cover
when small. Fruit dispersal is from Novesber to December, but some cones
persist for a long time. Oooduodmpun‘ﬂbommﬁntolm
years with light crops in most intervening years. Commercial seed-bear-
ingm'isahoutléyum. This species is adapted to most sites except
those too high in lime or too fertile. This pine makes rapid growth on
better sites. This tree is useful for erosion control, and the wood is
valuable for lumber and pulpwood.

35. Shrub lespedeszas. Shrub lespedeza, commonly known as bicolor,
isallondlr,'upright,laguunoulhﬂb growing L4-10 feet tall. This
species reproduces by seed only. It was introduced from Japan. The seed
is an important quail food; the shrub provides good summer cover (Edmin-
ster, 1950). The fruit ie available from October to sbout May. This
plant matures seed in about three years, sometimes in two years. It is
adapted to most sites except very acid or wet ones and makes rapid growth
in good soils. It is shade tolerant. A survey of 60 plantings involving
1;);,825 individuals in Okfuskee and Fughes Counties showed about & 90 per-
cent survival after two yvears growth. Plantings were made on wide variety
of sites. Seed production and drought resistance have generally been low
in central Oklahoms. Since marked variastion occurred in these two traits,
it appears that selection would produce superior strains for this region.
The plant is very palatable to livestock. Valued as an ornamental, it
is useful for a honey plant, erosion control, and for goil improvement.
Experimental plantings should be confined to the central and southern
parts of region. This species is shown in Figures 17 and 32.
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The other three shrub lespedeszas, Japan, robust, and Thunberg, are
also recommended for experimental use. Japan lespedeza is small, maximum
height usually being 5-6 feet. It matures seed two to three weeks ahead
of shrub lespedeza. Robust lespedeza also matures seed somewhat earlier
than shrub lespedeza, Thunberg somewhat later. Edminster (1950) states
that these lespedezas are guite similar to shrub lespedeza in respect to
climatic and site adaptations and feod and cover values. Little is known
about their adaptability to Oklahoma conditions, however.

36. Small and Trailing wildbeans. These anmual, herbaceous, viny
legumes frequently climb over shrubby thickets. Although they are
important foods, they provide poor cover except in the thicker stands.
Trailing wildbean has a larger seed than the other wildbeans, but the
seed is frequently infested with weevils. Trailing wildbean volunteers
well. These plants are usually found on medium to coarse-textured sur-
face soils. The seed is available from about September to March. These
species might be useful for erosion control and soil improvement. Trail-
ing wildbean is shown in Figure 26. _

37. Spanishclover (American) deerveteh. This slender-stemmed, her-
baceous, annual legume growing 1-3 feet tall is loosely branched and quite
variable in habit. It provides fair food and summer cover. It is usually
found on dry, sandy, acid soils im pastures and abandoned fields. The
seed is available from June to October. This species might be useful for
erosion control and soil improvement.

38. Sudangrass. This species is quite similar in appearance to
Johnsongrass but is an annmal and more leafy. It grows L-7 feet tall with
fine, erect stems. Introduced from Africa it will grow on many types of
soil except muggy ones. This plant is drought resistant. It is an im-
portant food, and it provides good summer cover. It occasionally causes
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prussic acid poisoning in cattle. This species is valuable for hay, sil-
ngo,andmdprodmtion,mamﬂingcmpmdgreenmm,mﬂfor
temporary dune control.

39. Tatarian honeysuckle. This large, upright shrub growing 6-12
feet high is mch branched and has a good growth form. This species fur-
nishes good summer cover. Its food value to quail is unknown. Good seed
crops are borne nearly every vear. It will grow on most sites except
very wet, dry, or unfertile areas. Good growth occurs on the more favor-
able sites. Fruiting begins in three to four years. This plant is par-
tially shade tolerant. It is graszed by cattle but withstands grazing
well. Valued as an ornamental, this honeysuckle is potentially useful
for erosion control.

1. Winglog Jorasiinin. Wiy Sutbiasie. SRONE -5 o0t S81L Bes h
deep, fibrous root system. Intmdmo&ﬁonmni_sad-nphdtoam
range of goils. This species will grow on poor, sandy, acid soils but
will not grow on seepy ones. Easy to establish it makes a rapid, vigorous
growth. This grass resists heat, drought, and moderate cold and remains
somewhat green at base of clumps in winter. It provides excellent cover
for quail, especially for nesting. The value of weeping lovegrass for
quail nesting has also been reported by DeArment (1950). The food value
of this species is unknown. This plant is valuable for cover on land too
pmtwmldmpa,rarugauumofbrud_,mnmntﬂys,nnd
dunes, and blow-outs, and for hay production (Figure 33), supplemental
grazing, and soil improvement. :



DISCUSSION

The bobwhite is a product of the land, just as our cultivated crops,
livestock, and timber. Food and cover for bobwhites are thus greatly af-
fected by what man does to the land. Food habits studies have shown that
many of the leading quail foods are produced by plants which are a result
of "undesirable" land-use practices such as intensive grazing, promiscu-
ous burning, and abandonment of farmlands. It is believed that such foods
can be replaced by others that are just as palatable, nutritious, and
available, or more so, by proper habitat management practices. |

The objective of guail habitat management is to increase the total
population of bobwhites by increasing the carrying capacity of areas where
quﬂalrudyeﬁstmderutingmmeyﬁngesmubleforqmn.
Well conceived and applied habitat plantings appear to be a possible so-
lution in accomplishing this objective. There is very little proof that
such plantings will increase quail numbers, but the habitat modifications
shouldbﬂeomidemdvorthuhﬂsifthofortilityafthesoﬂhm,
or erosion is reduced or checked, or the land is otherwise improved.
Quail were observed using for food or cover many of the habitat plantings
made during the course of this investigation. These quail may merely
have shifted their ranges or, if they represented a population increase
in the area, may have been produced by some favorable environmental con-
dition or sum of such conditions. Without an intensive, long-term study
such evidence cannot be construed as being proof that quail numbers were
increased.
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Most of the bobwhite habitat management will have to be accomplish-
ed with the active cooperation of the private landowner. Therefore, the
plants used for habitat plantings should be of primary benefit to agri-
culture. Practices which have becoue, or are apt to become large-scale,
such as the use of Korean lespedeza in pastures, should be intensively
studied and made the target of habitat management. Few landowners will
be interested in managing quail habitat if they do not realize an eco-
nomic return, direetly or indirectly. Thus, economy in the planting pro-
gran is a prime factor, and all plans should include a thorough evaluation
of the costs invelved. Agriecultural operations and quail habitat manage-
ment should proceed hand in hand. ‘

We must as a nation and as individuals take a long-range view of the
problems dealing with our natural resources. The way in which we use the
land, one of our most valuable resources, will greatly affect our future
as a nation. Wise husbanding of the land is, therefore, not only 2 moral
responsibility but a2 matter of national survival. The role of the proper
kinds of plants to be used on the land then becomes of paramount impor-
tance. If the bobwhite and other wildlife also derive benefit from these
plants, then so mmach the better.



1. The present study was conducted to find which plants seemed
most suitable for managing quail habitat in central Oklahoma. A rela-
tively small number of plant species appeared to be suitable for wide-
scale use.

2. The 10 leading fall and winter foods, on the basis of volume,
comprised more than 75 per cent of the total eaten by guail in the "post-
oak-blackjack forest game type."

.3. The top 10 fall and winter foods, on the basis of volume, also
made up more than 75 per cent of the total in the "tallgrass prairie
game type."

i. The 10 leading foods, on the basis of volume, made up about 83
per cent of the total in the central region; the top 5 comprised about
62 per cent of the total volume.

S. In view of the figures given above, it seems apparent that a
small number of plants provide the bulk of the late fall and winter bob-
white foods in the central region. According to the food habits data,
changes in the ranking quail foode in most years are minor in character.
MHarked changes in the major foods may take place during years of extreme
weather conditions.

6. Some of the higher ranking quail foods, such as ragweed and
Johnsongrass, are considered to be pests by landowners.

7. A total of L8 plants, 21 for general use and 27 for limited or

special or experimental purposes, were selected as being potentially
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suitable for management of quail habitat and the land.

8. Several of the species considered to be desirable provide food
for quail throughout the winter.

9. DNome of the plants judged potentially suitable is abundant in
the region, and less than one-half are common.

10. Several of the selected species are adapted to wide ranges of
soil fertility, and seversl are very acid tolerant.

11. Many of the selected plants are adapted to very coarse textured
soils, and several are shade tolerant.

12. Perennial species are generally more useful than annuals, and
native plants are usually better than exotics.

13. There is little proof that habitat management will increase
quail populations but such efforts would appear to be justified if they
benefit the land.

1}. Very little habitat management for bobwhite will probably be
done by anyone except the private landholder. Thus, the management
practiced must offer him an economic return either directly or indirectly.

15. Many places exist on the farms and ranches of central Oklahoms
which offer an cpportunity for improvement of habitat management practices.
Plants adapted for specific sites were discussed in detail. If the care
ofthulmdisimvud,thenﬁobﬂhmdotharﬂhlﬂeﬂumhubly
also benefit.

16. Our national survival depends partially on the wayv we use the
land. The employment of certain plants will help achieve wise husbandry
of this resource and man, wildlife, and the land itself will profit.
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