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I4al:w states are e.:ngagcd in a program of habitat manageJOOnt intended 

to • prove conditions for wildlife. Since no previous evaluation con­

cerning habitat manag nt had been made in central klahoma, the present 

investigation was urxlertaken .. Its objectives re: (1) to ascertain 

means of improving habitat tor bobwhite quail ( Colin.us virgini.anua L.) in 

central Oklahoma, and (2) to investigate available plants, both native am 

introduced, in order to evaluate their relative worth for tood and cover. 

This investigation was a phase of a larger st~ of bobwhite ecology car­

ried on for sever l years by workers of the Oklahoma Cooperative ildl ife 

search Unit and through the Federal Aid pr~ of the Okla.h Gal!'e aIV1 

Fish Department. 

Full-time field work was carried on from September 1949 to September 

1951. A :major part ot the first year was spent in gatherillg information 

concerning pen-reared quail restocking, but information relativ to this 

investigation also was gathered during that time. :veral trips were 

taken to areas in central Oklahoma during t.be period of September 1951 to 

AugUst 1953. 

ield work was conducted in central Oklahoma, primer~ in Oktu.skee 

am P&100 Counties. Headquarters for the fi 1d ork were t kemah a.mi at 

Stillwater. In addition, inVestigations were carried out to lesser 

tent in Coal, Creek, Hughes, Intosh, Noble, and minole Countis • 

Unle otherwise stated, the area covered in this report includes 

almost all of the "postoak-blacl<jack forest" and nta11grass prairie g 

1 



t;.y,pesn of Duck and Fletel1er (19k4).. l'ha western limit o:t the two ngame 

types" .follows in a general l'f~ the parallel of 98° &nd 30* 1rest. longi­

tude, and the eastern limit traverses from. 9SO in no.rt.horn Oklahoma to 

96° west longitude in southern Oklahoma.. A. map of the state of Oklahoma 

showing the u~ types11 0£ .Dudf: a.Di Fletcher and tb.e region considered 

in this report, designated as Division 2,. is shown in Figure 1 .. 
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CO IDI'l'l.J IN C RAL OK.LAH 

CJ.jmate 

The climate of Oklahoma is of.the continental type characterized by 

long hot summers and comparatively mild winters (Wahlgren, 1941) • There 

are pronounced seasonal ard geographic differences in both temperature 

and precipitation, and duststorma and drought .trequent4 occur. 

The annual precipitation for central OklahCllla varies from an averag 

of 28 inches lll. t.be western part to an average of l,.2 inches 1n the ea.s~ 

ern part. h of this pr cipita.tion occurs d-uring the grOiling sea.son., 

April to October, inclusive. The w:a:rm-season precipitation varies fran 

20 inches to 25 inches from west to east. Heavy to torrential rains are 

not uncoimnon. 

The growing season in central Oklahana average 200 dqs 1n the 

northern part to 230 dq in the southern part. Clear skies and high 

summer temperatures are usual. These are usual.l¥ accompanied by dry winds 

of moderate velociv from the southwest. 

Piwsiography 

Almost all of central Oklabana is included. in the lains s c-

tion of the entral Lowlam province (Fenneman, 19.38). The Osage Plains 

has a low rel1e£ am no record or evidence of glaciation. Most of the 

immediately wxlerlying rocks of the Osage section consist of alternations 

of shales with limestones and sarristones. 

North of the Arkansas River, local relief is generally less than 
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2.$0 feet. est of the 96th meridian, there is a belt 50 to 6o miles wide 

'Nhere a relief of 300 to !iOO fe t is not unc • lhis b 1 t runs from 

northern Oklah 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 a g tl,y rolling plain in which the relie.f rar~ reaches 50 

feet. 

t of the main stre , the imarron, Canadian, orth Canadian, 

Washita, Arkansas, and Red Rivers, flow in a general southeastward direc­

tion. t of the rivers have their channels on wide beds or sand and 

are often considerab:cy- subdivided by bars. They do not general:cy carry a 

large volUJQe of water except during .flood periods thicb are usually of. 

hort duration. 

Soils 

Six major soil groups occur in sizeable areas in the central ~ of 

the state. The following briet discussions of these great soil groups 

are taken fran the Yearbook of Agriculture, 1938 (U. s. Department or 

Agriculture, 19.38). 

Typical Prairie soils, ,occurring in central Oklahoma north 0£ the 

Arkansas River, have developed under the influence or a grass vegetation. 

Their profiles are characterized by dark-brown to nearly black, mildq 

acid surface soils underlain by brown well-oxidized subsoils. Their par­

ent materials range widely in eQllJ)OSition, eapecia~ in lime content. 

Same ot the Prairie soils have developed from limestone and shales, am 

some have developed fr sandstones. 

In Oklahoma, the ddish 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 cruni>ly clay ar sandy clay subsoils. 
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Th parent materials are beds of sandy clay or red calcareous CU\¥, which 

s times also contain str ta of 3Blldstone, limestone, and gyps ~ 

The Red and Yellow Podzolic soils occur in centr Oklahoma. in 

area denoted by :utbors ao the "Cross Timbers11 section. The soils 

are low in organic matter and mineral plant nutrients, strong'.cy-leached, 

and acid in reaction SUrfa soils are commoticy sarxiy and light-colored; 

subsoils are tough r, heavier, and of a red, yellow, or mottled col.or. 

The parent :terialD are sandstones and shales or weathered residu of 

sandstones. On the smooth lands the soils are large:cy, fine sandy l.oams 

with er ly clq subsoils. Same of the soils are very sandy and subject 

to se wind rosion. 

Planosol soils which occur in astcentral Oklahoma are characteri d 

by the accumulation of a well-defined layer ot c~ or cemented terial 

at varyine dep below the sur:race. Associated soils in the group are 

quite variable in their characteristics. The paren materials consist of 

shales, sandstones, aIXi limestones. st of the soils ot this group have 

been successfu.l.:cy drained. 

The Rendzina oils, which lie in southcentral OklahOOJa, are charac­

terized by dark-gray or black surface la;yer OV"erlying soft, light-colored, 

highly calcareous material. Thes immature soils have d ived large 

aunts ot black organic matter !'ran grass ege ti n. The .. nt · teri-

als are limestone, sandstone, ands. le for the ost part. Surtac soils 

are tJy brown or b cl:q, and s bsoils are generally heavy brown and 

yellow lays. Th soils ma_y- b quite deep on e re lev: l si but are 

thin on stee r slopes. 

Allu ial soils oc ur throughou c ntral Oklah are .found on 

flood plains, first bottoms, low second bot , and low races along 

streams. The nav.Jre of the materials fr which the soils have been 
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derived determines largely their characteristics. e ranges tr 

:r irly good to poor, and the oils are subject to rather frequent and 

heavy overnow. Alluvial soils are ner~ fertile and are high\Y pro­

ductive when drained and prote ted. trcm overflow. 

Vegetation Before Settlement 

Edwin James {Thwaites, 190$) traversed Oklahoma from west to east 

along the course of the South Canadian River with the s. H. Long expedi­

tion in l.820. James, biologist and geologist of the expedition, says: 

"The luxuriance and fineness of the grasses, well as the astonishing 

n'UJli, rand good condition of the herbivorous animals ot this region, 

elear ly indic te 1 ts value :for the purposes of pasturage.• 

Thomas ttall (18.37} e several explorations into what is now 

eastern and central Oklah .. On one expedition up th Arkansas River he 

noted the decreasing stature of the woody vegetation and the increasing 

amount ot prairie as he traveled up stream pa.at the IJ J 1 nois and Grand 

Rivers. or the grassy openings in the forest and the prairies of the 

savannah (Figure 2) he says: "Thee vast. plains, beauti.fUl almost as th 

fancied El3'sium, were now enameled with numerous flowers, among the lllOBt 

splendid ot which were the azure larkspur, gilded coreopides, fragrant. 

phloxes, and the purple Psilot.ria." 

In the fall ot 18.32, ashington :Irving crossed what is now eastern 

and central Oklahoma. Irving's account (1926) frequently ntioned the 

density of trees, shrubs,. and vines along the stream CO'llr es. He co 

nted often on the extensive and frequently prairie tires resulting .from 

the activities ot Indians. 

A Santa Fe trader, Josiah Gregg, reports ight expeditions across the 

great est.em prairies (Gregg, 1844). He sB3"s: ''Th Crose imbers ma..Y' 



Figure 2. Typical scene in the oak savannah. Hills dotted with clumps of oaks 
present a beautiful landscape. Payne County. 0) 



be considered as the fringe of the great prairies. It is a continuous 

brushy strip composed of ••• blackjack, post oaks and in saoo places 

hickory, elm, etc., intermixed with a very diminu ive oak." H 
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the lu.~iant eastern "interiar" prairies and assumed prairie !'ires to be 

the in factor in keeping th more moist prairies free from trees. 

In 1849 am 1850 Sitgreaves and Woodruff (18S8), withs. l. oodhouse 

as naturalis't, surveyed the northern boundary of the Creek Indian country. 

'l'he general features of the vegetation a.long s veral rivers including the 

orth am South Canadian Rivers were noted. Their report does not mention 

tall grasses exi ept along one river bottom. They stated that pasture was 

hard to find, and .fires set by Indilms were very prevalent. 

Bigelov (18S6) gave a brief description of the veg ta.Uon of Okla-

b as it was noted in tr :versing the sta i"ran east to west. Be de-

scribed th 11Cross Timbers .. and t.he alternating areas or prairie am wood­

land as being "most beautiful and picturesque" a.al arranged so as to "give 

th the appearanc of vast cultivatod fields formed on a scale o£ great 

magnitude stretching awq in ever:, direction as far as the eye ean reach." 

Present Vegetation 

Blair and Hubbell ( 19.38), Clements and Shelford ( l939), Carpenter 

(l9h0), Dice (1943), arrl Allee ~ .!!· (1949) have classified the biotic 

communities of central Oklahoma in various WI.\YS• Bruner (19)1) and veaver 

and Clements (19.38) classified the vegetation alone. 

Under the direction 0£ Duck and Fletcher (1944) a "g type" map 

of Oklahana was prepared. Figure l has been adapted .f'rClll that p. This· 

p canpares well, for the central part of the state, with the p of 

biotic districts published earlier by Blair and Hubbell (19.38). Both of 

thes maps , in turn, close~ related to the p of vegetation units 
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develo d by Brm r (l.9.31}. 

The ecologic r ions pres nted by- Duck am Fletcher ( l9lih) in t ir 

study are called "game typestr which are stated to ' .... a re ult of 

actual field pp correlated with prior studies eoncerning vegetation, 

geology., so~, climate, and land use in relation to game populations.tt 

The "game types" occurring in central Oklahoma, "postoa.k-blackja.ck .forest," 

"tallgrass prairie," and nbottomla.ni, 11 will be discussed in some detail, 

ince these ecologic regions will b ref erred to later in t.his study. 

The "J)ostoak-blackjack forest g type" (Figure 3) of Duck and 

Fletcher contains dominants. from both the deciduous forest formation and 

the prairie i'onnatio • Dominants in the overstory arc most]¥ post oak 

(Figure JS), blackjack oak, and black hickory; blackjack oak increases in 

frequency as one moves west through the type. Th understory is com.pas 

of little blu stem, b:le bluestem, and other grass species de ming upon 

the site. This ttgame type" covers approxima.teq 17,600 square mil.es and 

generall;v includes the eastcentral. part.. of th state, with fingers reach.­

ing out into the stern region. In general the soils are coarse textured, 

leached, ac:id in reaction., and or a relativeq low productive capacity 

for farm crops. The topograpl\y 1s rolling to rough with sone dune reliefs 

in th northt,,i st fingers of the type. About 15 per cent of the twPe is in 

woodland and pasture, and the amount of idle land is increasing (Duck and 

Fl.etcher., 1944). 'l'hG principal farm crop is cotton, but sorghums (Figure 

7), peanuts, erries, and orchards are becO!ll:ing re important in s 

s tions. About 65 to 70 per eent or the .farm .families are tenants, am 

ore than SO per cent ot these families remain on the sane £arm for onq 

year or less. Sheet and gul4r erosion (Figure 4) pre en1. s~ious }U"ob-

1 in type, and the prod ctivity of the lam has been grcatl;r re-

due • The principal g s ies now the boblmite., :fo.."< squirrel 



Figure 3-. The "post.oak-blackjack forest." Note fire set to 
•improve" grazing and the scarcity or ground cover in this 

woodland. Okfuskee Cotlllty., 

Figure 4 Severe gully erosion in sandy soil in the "postoak­
blackj&ck forest game type." Oktuskee County,. 

11 
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(Sci ajeer ruf'ivente.r Geoffroy), and cottontail (§Ylv.llagus flarida:nus 

Allen). S furbearers and white-tailed deer (Odocoileus virginianus 

macrourus Raf.}, although not abundant, are found throughout the type. 

The ''tallgras prairie g ty:p 11 (Figure 5) is the most oxtensive 

in e state, covering an area of about 20,500 square miles. Most 0£ it 

occupies a belt :from narth to south jus"t; west of the "postoak-blackjack 

forest. g type." owe¥ r, sizeable area., the Cherokee prairie, is 

1 ated in northeast Oklah natural vegetation is composed ot a 

mixture or such grass .. pecies as big bluestem, little bluest.em, yellow 

Indiangrass, swi.tchgras, and silver bluest.em in th eastern part ot the 

type. Thickets of shrub species such as plum am sumac are fairq com- ~ 
i 

mon within the type as shomi in Figuro 6.. one travels esttiard through 

th type there is a gr ual iner as in numbers o£ such cies as buti"a-

loerass, bl: gra.ma., and sideoats grama. The "tall.grass type" is charac­

teriz , in general, by cle cultivation as it occupies most oi" the best 

agricultural land in klahoma. The topogra}4r is .from flat to gentq 

roll:i.ng except in the Arbuckle Mountain area which is fair~ rugged. est 

of the Croso Timbers t type is appro.xima:teq 80 per cent cultivated ex-

pt in the rugged areas. In this pa.rt of the type, wheat is the 

principal crop in the north and cotton in the south. In the northeastern 

section corn {Figure 16) and ha_;r are the ranking crops; the age grass­

lams are used ma.inly for pasture. Farm tenancy ranges fr about .3S per 

cent 1n Garfield Courrcy- li9 per cent 1n Craig County in the north to 

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

greater prairie chic (~us eupido americaI'W.l! Reichenbach), 

dger (Taxidea taxus berlandieri Baird), triped skunk (Mephitis maphitis 

Schreber), and coyote (Canis lat.rans Say) now are the principal animals • 

. Stream borders, pped as "bottomland game type" in most cases, support 



Figure 5 .. The "tallgrass prairie." Wooded prairie ravine ifl 
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. 
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most or the wildlife in this type. Bobwhite are most abundant in the 

southern portion of the type and in some areas where Johnsongrass has 

invaded the prairie. 

The "bottomland game typen (Figure 9) follows the natural drainages 

of tbe state. Within the "tall.grass prairie game type1• a typical 3t-ream­

aide grotrt.h eoruaist.s of American elm, cbinkapin oak, post oak, blaekjaek 

oak, hackberry, vool]¥bucket bumelia (Figure lh), eastern poplar, Chicka­

saw plum, fragrant sumac, smooth sumac (Figure 11), and roughleaf dogwood .. 

Black oaks, pecan, Alrierican sycamore, bitternut hickory, and eastern 

black walnut become more abundant to the south and east. Johnsongrass has 

invaded this type (Figure 8) in some areas to the point where cultivation 

:is difficult. The topogra.pl:v varies frQl.11 flat bottomlands to steep 

canyon-like valleys. The soils are extreme'.cy' fertile alluvium deposits., 

intensively cultivated., and, in scne areas, subject to wind erosion (Fig­

ure 10) . Saline deposits a.re found in some areas., particularly along the 

C:iJDarron, Salt Fork of the Red, and Salt Fork o.f' the Arkansas Rivers. 

Much 0£ the vpe is cultivated in central Oklahoma; sorghums, wheat., com­

mon oats, vegetablas, al.i'ali'a., corn, c.otton, and native meadows are the 

main crops,. Farm tenancy is high, rw:m1ng up t.o 10 per cent in the 

Arkansas and Red River valleys.. Game populations ai"e high in general, 

but some of the bet-ter agricul tura.1 bottoms support few game animals due 

t.o the intensive cul.ti ation resulting in a deficiency ot cover. The more 

common g e species are the bobwhite, gray squirre-1 (Sciurua earolinensis 

Gmelin), .tax squirrel., cottontail, and such furbea:rers as raccoon (Pr251on 

l.otor L.), opossum (Di.delp\1Us virginiana Kerr), skunk, mink (Mustela vis on 

Schreber), and muskrat ( Ondatra zibethica L .. ) • 



Figure 7. Sorghum, a leading quail food, 
and fooctail millet growing in a "habitat 

plot." Okfuskee County. 
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Figure 8. Johnsongrass growing on a road­

side near a small creek bottom. Noble 
Coupty. ~ 



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 o! • cultivated field. Okfuskee County. 
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Iand-U e 

lthough land-use within the "g typesn has been discussed to scmwa 

extent in the preceding section, gricultural pr tices in particular sec­

tions of central Oklahoma will be reviewed tor c pleteness . The Bureau 

of .Agricultural Economic (1950) states that f assumsd its pres-

ent form in the United States in response to ". ll-defined pb;ysical, 

biological, d econanic farces or conditions.1t The physical factors are 

chief~ cl . te, top pl\y, am soils; the biological f eta.rs mainq 

adapted crops and livestock, weeds, insect pests, plant and animal dis­

eases, and developrrent of new crop varieties; the economi factors being 

largely costs of production, distance from centers of consumption, g o­

graphic variation in prices, aoo governmental regulations . 

Except for the Arbuckle ountains, the central and southern parts of 

the extreme outheentral. portion. In the southwestern central are 

o£ the region wheat, sorgh , cotton, and rang live tock are important 

crops. In th eastcentral and southeastern portio: of the region var­

ious enterprises upplement ea.sh crops 1n the farming systems . Specialty 

truck crops, woodland operations, and home use products are valuable en­

terprises. On the upl.anda general livestock and diversified f Qr; are 

numerous. 

In the northcentral Osage, and the southcentral Arbuckle ountain 

areas seasonal grazing constitutes the most important use of the land. 

S dryland farming is included in the areas, he t ard sorghums being 

used tor winter forage and for cash crops . In addition, hey is ha.rve ted 

fr adows in marzy- places for winter feed . The northwest section 

produc ha.rd winter wbe t (Figure 12) primarily, but sorgh , barley, 



Figure ll. View of sumac showing the growth form and fruit. 
Ground cover is mestly bluestems, euphorbia, and ragweed. 

Payne County. 

Figure 12. Combines harvesting a field of wheatj, After co 
bining som waste grain ie available to wildlite until the 

grounq is plowed. Alfalfa County. 

18 



:eorn, and common oats are also grotm.. In the northeast. section livestock, 

da~-,g, cash grain., and poult.ey are tlle chiei' enterprises .. 

Y~ flll"tl ponds have been bu.il:t tbroogbcmt central. Oltlaboma.. Their 

value to upland wildlife is quest.ional:ile., however, sjJlt.<>e very few of them 

have been .fenced from livestock. Land ~ement agencies have been pro­

motine the establl.sh.'ren't< of il.'aproved pastures, crop rotations, and. ot.ha'> 

soil-eonse~ing practices that !ra::J be of great benefit to upland gar.D. 



HODS 

ocd Habits 

The thods followed in the collection al¥i analyses of quail crops 

ba'V\ previoua]1' been reported in the food habits stw:q of l:53.luoga:rtner, 

Morris, Steele and WHJ;tams {l952). A total or 1,771 quail crops were 

includ in the study which covered the lJ-year period, 1939-19.$1. The 

ority of those crops were collected during the legal hunting season, 

onq 150 out-of-season crop being available for :ey-se • Th months 

of fOYember throug April were represented in the study; late spring, 

sunmer, and early fall foods were not incl~ since no quail crops were 

available frc:m those seasons. 

An arbitrary sorting ot the quail crops according to ecologic as-

sociations called ng typei, 11 and again into three ·major divisions or 

regions of th state was e by B artner ~ .!J:• (1952). .Aggregate 

volumes and frequencies of the quail foods, expressed in percentages, · 

were determined for each game type" and region. An di.tional ure, 

called the "volume-frequency index," was developed in an attempt to ex-

press the significance o£ frequency in the analyses of game bird f'ood. 

ha.bi • The divisions or regions and "game 'ti:YPes" considered by 

gartner t al ... (1952) are identical with those in this report. Thia re-- -
port, however, covers onl;y th central region for which 1,072 crops re 

available. The central region is designated as Division 2 in Figure l. 

20 
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Plant Investigations 

In this country we have one vast oving ground for plants. This 

proving ground is co osed of DlaI\Y types of climate, soil, and site, where­

:in organisms have succeeded. or failed f'or significantly lo periods. 

Aldous ar¥i Shantz (192u) have pointed out tha 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 

i.Tdex of th .fa tors icb influence its growth and e:rTes as an .indic tor 

of the possibili o! oduc.ing other plants a the same area. 

As a part o:f this investigation m&l\Y plants were observed · in their 

nativr habitat, in nurseries, or in experimental plant.ings. Plant 

specie that exhibited possibilities or capabilities tor the purposes ot 

habitat management were studied in greater detail. 

lative availability of plants as .food or cover tor quail was con­

tinual.q being observed during the field work. These observati.Dns were 

~c.uted whenever possible by existing research repcrts. The condi­

tions under which a plant furnished .food or cover was also taken into ac-

count as, for example, tbe availability or particular jes during the 

time when snOII or ice covered the ground. 

Siter lations of the plants h re considered were obeerved and noted 

in as great detail as sible. These relations included soil pre,ferences 

such as fertility, r c'ttion, texture, permeabilit,y and depth, and shade 

tolerance. The kind of ite on which the plant. s ies grew was lso 

noted. Relative abundance was e ti.mated and ch ked with published ac­

counts whe ver possible. Mo attempts were made to sample the vegetation 

for .frequency distribution, however, as e area involved in the inv: ti­

gation was too great and the time limit too sh-Ort. 
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The growth characteristics of pl.ants were noted both frcn <lirect ob­

servation aI¥l £ram. the literature. The growth form of a plant is of prime 

importance becaus of cover production, and this was taken into account. 

The life cycle, kind or- fruit, ize of fruit, and in sane cases, manner of 

reproduction are also important and were noted. 

The cultural requil"ements of the plants, wbere known, were al.Bo list­

ed. These included methods 0£ propagation, seedbed preparation required., 

and planting methods and t.i.me. It should be emphasized that. some of the 

cultural methods for certain species are still in the experimental stage 

er are not known at the present tj,Jne .• 

Several other relations .of the plants were also considered. Such 

things as the ability to withstand competition and other biotic influences 

and the presence er lack of objectionable characteristics were noted. The 

value of a plant to th landovner, other than for quail management, was 

considered to be very important. Throughout the inVestigation, the util­

itq of a plant in a habitat management program was kept in mind. Every 

plant :la cODSidered to be a valuable resource in itself, but. if it doe 

not £it into the land operator's scheme it is not considered suitable tor 

a habitat management program. 



QUAIL FOOD HABITS 

A thorough kn ledge ot quail food habit.a and th ecologic rela ... 

tionahipa of thes fo is essenti:al in the management o:r the bobwhite. 

The enviro .is d;ynam.ie, undergo ceaseless changes. Conditions 

are never cons but vary wit.h time 3.1'1d from place t.o place (Orahut., 

l9Llu Dice., 1952). 1th this in mind then, a food habits study should 

extend o er al period of time. · The various seasons of the year and 

maey sample areas in the region being studied should be included. 

~ stated pre ious:cy,, th. t'ocxl ha.bit study covered a period. of 13 

years, 19)9 t.brough 1.9$1. Approximately 35 per cent, of the quail crops 

used were collected during 1950; this may bave biased the results to sane 

extent. ost of the crops were collected during the legal hunting season, 

mid- iovember to the end at: mrher, s.o all seasons o.r the ar are not 

included in the tooy. It is almost certain that the results would 

differentr if crops could hav been collected for all the s a.sons. The 

collections were quite exten.si: e within the central reg.ion. All the 

counties in tlds regio ere represented in the total sample, but the 

count.y samples were not repr enta.tiv as to area and quail number8. 

Plants are listed by the c on or vernacular names and, in moat 

cases, are those give.a by lsey an1. Dqton (l9!a). Seienti!ic s or 

plant.a corresponding to c . names are iv n in Table 8. Scient.itic 

names were taken rr tbe catalogue 0£ Waterfall (19$2) U' listed there, 

while those or maey culti ated plants fellow Bailey (1949). 

It is difficult to distinguish the seeds of pecies, or even enera 

2) 



of certain plants. Some food items, therefore,. have been grouped together. 

For instance., crabgrass and tall witchgrass were placed in the s e group 

because their seeds so close~ resemble each other. 

The index number which is given in the following food habits tables 

is the "volume-frequency index" developed by BatllJ€artner _!! !!· (19$2) . 

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 ot five. 

Its index number would then be 23 ; S • lJ.i.O (Table 1). Percentage volume 

in the tables refers to the total volume of each food in a group of crops 

divJded 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 nuni>er o! crops containing that .food by the 

total number of erops. 

'!'he index number was developed. to provide a single asurement ex­

pressing the relative position of both volume and frequency of occurrence. 

For example, in the "tall.grass prairie game type" acorns and panicu.m have 

the same index number. corns rank seventh in volwne but sixteenth in 

frequency. Volume is an expression of the abundance and the palatability 

or foods; frequency is a measuremen1; of distribution. Following this line 

of reasoning, acorns would be a readiq acceptable and higbly available 

food but limited in distribution. Crop ana1Tses and field studies support 

this hypothesis . ihen bobwhites eat acorns their crops are normal.l.y 

crammed with this food, but lDa1\V coveys occupy bolllesteads which do not in­

clude oak woods. The rating of panicum seed is practically the opposite 

0£ acorns, seventeenth in volume and sixth in frequency, suggesti.Dg that 

panicums are widely distributed plants but seld produce enough seed to 
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furnish .tull al £or the bobwhite. Field observ tions and crop analy­

seB support this conclusion. One or more species ot panicum are found in 

most plant associations in central Oklahoma, but the plants are typical.q 

scattered. The seeds are small and often fall into a heavy grass or lear 

litter. We cannot be certain that bobwhites tind panicum as palatable as 

acorns, but the fact that scme seeds showd up in more than 28 per cent ot 

the crops suggests that these are readil1' acceptable foods . On the basis 

of these findings I believe that acorns and panicum seed are 0£ about equal 

importance as a bobwhite food and that the index number expresses a valid 

relationship. 

Food by "Game fypes" 

Table 1 shows the late tall and winter quail foods in the rtpostoak­

blackjack forest g t,ype. n The table is quite similar to the one pre­

sented by Baumgartner!!!!• (1952) except that more foods are included, 

and the foods are listed in order of iDdex number rank. In Tabl.e J. allot 

the foods occurring in crops collected from th.is "game type" are itemized. 

down to the last food shoring a percentage volume or frequency of at least 

one per cent.. S toods that do not have a percentage volume or .fre-

quency of at least one per cent are included in the table. Th se 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 Sh toods was 

thus obtained by following this arbitrary restriction. 

It will be not.ed in Table l that the top 10 .f'oods, on the basis of 

vol: , made up more than 75 per cent. or the total in the npoatoak-black-

jack forest g type." .Acarns alo~ comprised more than one-f'itth of the 

total volume during the seasons studied. 
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Tab 

ood % Vol !t li'roq Imex 

21.32 40.97 l.O 
a.59 35.88 2.s 

CUltivated pede ll.86 27.55 4.0 
ildbeah 7.85 32.64 4.5 

Sorghum 7-87 10.18 1.S 
Jolmsongr 4.16 ]J.42 7.S 
Corn 4.36 10.18 8.S 
Sunflower J.Bk 10.65 9.0 
Tickclover 3.35 U.ll. 9 .. s 
Succulent parts 1 .. 22 JS.6$ 10 .. 0 
Crab gr as and Fall witchgr s .3.66 9 .. 72 10..$ 
sumac 2.42 7-87 lJ.O 
ild grape 1.69 8.33 ]J.O 

Animal tter 0.97 21.55 lJ.O 
Panic o.66 , 28.01 14.0 
Paspalum 0.87 23.84 14.S 
Woo~ucket bumel.ia 2.32 2.76 16.S 
.Ash 1.46 3.70 16.5 
Croton 1.00 8.10 16.S 
Treebine 1.38 3.47 17.S 
Peanut 1.56 2.31 18.S 
Euphorbia 0.1,li 6.02 20.S 
Showy part.rid epea 0.22 ll..ll 21.s 
Tunble ringwing 1.03 1 . .39 22.S 
Wild lespedeza 0.2.3 9.72 22 .5 

0.9.3 1.62 23.S 
Hogpeanut. 0..$0 2.08 24.0 
Hilkpea 0.27 5.09 24.0 
Seacoast sumpwe 0.34 2.ss 2s.s 
· oa.dlcnf uniola 0.41 1.16 27.0 

Canmon peril.la 0.39 0.92 28.0 
Crownbeard 0.27 1.39 29.0 
Cottonseed meal 0.37 0.2.3 )O.O 
Osage orange 0.33 0.69 .30.0 
Copper lea£ 0.12 2.08 .30.0 
Indiancurrant coralherry 0.07 2.78 30.0 
Black locust 0.22 1.39 30.S 
Spanishclover deervetch 0.0.3 3.24 31.0 
ecan 0.24 0.23 .:;2.0 

Croton0?3is 0.12 1.16 32.0 
Sedge 0.01 3.70 32.0 
Common pers · on 0 . 20 0.69 32.S 
Texas treadsoft:cy, 0.22 0.23 .1;.o 



ood 

Dogwood 
.Amaranth and Goose1'oot 
Beggarticks 
Hawthorn 
Plum 
Scuri'pea 

t 
lflmg bean 

.istl.egras 
Knotweed 
Dropseed 

able l. -- Continued 

% Vol 

0.09 
0.04 
0.0.3 
o.oa 
o.08 
0.04 
0.01 
o.os 
0 . 02 
0.01 
o.oo 

% Frequency 

0.92 
l.8$ 
2.08 
O.J.i6 
0. 23 
0.92 
0.23 
o .. !,6 
1.39 
1.ss 
1.as 
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.33.0 
33.0 
33.5 
34.S 
35.0 
35.0 
35.S 
35.5 
35.S ,s.s 
36.0 

The top 10 f 1n this 'g tqpen according to index number were 

ac · , r re , cultivated l spede , wi.ldb , sargh , Jobnsongras , 

c , sunflow , t.ickcl.over, and succulent parts. Foods tba t. ranked high 

in ol ge~ ranked high- in frequency. here were sOJIB notable 

ceptions to the rule. Succul.e11t parts, an tter, panic , paspalim, 

and owy. part.ridgepea ( igure 13) were .foods that ranked low in vol 

but high in frequency. Several reasons may aceount for tbes exceptions. 

f o could be wideq distribu but cares on a ti.cul ar si • 

food be taken infrequent'.cy' because other available foods preferred. 

ain it might b that ~ a 

lar J)b¥siological need in quail. 

foods fills partieu-

The la: tall w· ter quail foods in the nta11gras prairies 

· ii are shOIID in Tab:L 2. A total of 64 foods, arranged canting to 

index numbff, are iven in this table c~ with total of Sli ~ in 

Table l. !he top 10 foods in this "game type , .. on th b of VO ' 
also e up than three-fourths of the total ol • The food with 

tbs highest percentage volume, sorghwn, conpr ed about 18 per t of' tlle 

total-. 



Figure 13. A view or showy partridgepea 
showing growth form and flowers. Payne 

County. 

Figure 14. Typical growth form of woolly­
bucket bumelia on an open site •. Payne 

County. ~ 
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j Vol F uen 

16.Sl 44.l5 l.S 
17.97 29.$2 2.5 
a.05 31 • .38 4.0 
8.01 23.1.0 6.0 
9.89 lS.96 6.$ 
516 2S.S3 6.S 
1.95 29.26 8..S 
2.18 15.42 10.S 
1 .1-7 35.90 10.S 
3.98 8.78 11.S 
1. 29 28.72 u.5 
2.so 10.37 12.0 
J.09 7.71 12.s 
1.84 12.S 12-5 
1.74 10.9() 14.0 
2.18 6.38 l.Ji.5 

all witchgrass 1.30 n .44 14.S 
o.66 10.35 JS.s 
1.24 5.SB 18.S 
1.04 h.S2 21.s 
1.34 2.66 22.0 
0.63 4.79 22.5 
0.26 5 • .32 24.0 

00 o.69 2.92 24.5 
Dogwood 0.61 2.66 26.5 

antb and Goo oot o.16 h.26 27.S 
n oat 0.24 2.92 28.S 

0.13 .3.99 28 • .$ 
0.32 2.13 29.0 
0.53 1.33 29-5 
0 . .38 1.3.3 30.0 
0.61 0.53 30.5 

Showy part.ridgepea 0.04 5.05 30..S 
Dropseed 0.11 2.66 .31.5 
ild le pedeza o.06 3.46 32.0 

Copper leaf 0.05 3.72 )2.0 
C on cowpea o.18 l.C6 32.S 
Crownbeard 0.07 2.39 33.0 
Snakeweed o.18 0.53 .33.5 
Cottonseed 0.18 0.26 .34.0 
Indiancurrant coralberry o.06 1.86 31.i.S 
Sweetclover 0 .12 0.$.3 35.0 
Sedge 0.00 3.99 35.0 

ebine 0.10 0.80 ;s.s 
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able 2. - Continued 

Food Volume % Frequency 

H anut 0.07 0.53 .36.S 
Dal.ea 0.01 0.27 37.0 

ggarticka 0.04 1.33 37.0 
Tumbling sianthistle O.Oh 1.33 37.0 
Milk:pea 0.03 1 .. 60 37.0 
Geranium o.oo 2.66 .37.0 
Hathorn o.06 o.s, 37.$ 
Gaura 0.04 0.80 37.5 
Scurfpea o.oo 2.39 37.5 
Avena 0 . 0]. 1.60 38.0 
Baclcb«n17 0.01 1.60 38-S 
liightahade 0 .02 o.ao 39.0 
Pricklepopp;r 0.01 1.06 39.0 
Groundcherr,y - o.oo 1.60 39.0 
Bundlenower 0.03 0.26 39.S 
Buttal.ograsa 0.03 o.26 39.S 
Catalpa 0.02 o.S3 39.5 
Dqtl.ower o.oo 1.33 39.S 
Crotonopsis 0.01 0.80 40.0 
Buttonweed o.oo 1.06 40.0 

The top 10 foods (accor<U.ng to index number) in the 11ta1Jgrass prai-

rie game VJ>en were r ed, sorghum, sunflower (Figure 16), cultiv ted 

lespedeza, corn, wildbean, animal tter, croton (Figure 19), succulent 

parts, and acorns. ight ._of the top 10 foods in both "g 

s , although arranged in different order . Since the two •game types.n 

are often in juxtaposition throughout the region and since quail usualJ¥ 

inhabit the edge of the 'tiYPes, it is not surprising that the tocd.e are 

quite similar. There are dii'i'erences in food items, of cour , between 

the two ngame types," but the main foods are much th same. 

ood of the Region 

able 3 shows the late fall and winter quail foods in the central 

region . Almost all of the quail crops that were included in Tables l and 



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

Figure 16. Sunflower growing 9 to 15 feet tall in a fi ld 
which bad been cultivated. A good, but temporary, source 

o:t tood te/l" bobwhite. Noble County. 
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2 are tabulated in able 3. out .300 additional crops, mainly fr the 

type" wi · the central region, are lso ontained in 

able ). A separate ana~sis of foods in th "bottomland game typeu a 

not de. fh "bottomlam game type constitute only small fr ction 

of the tal tudy ar , anparentl;y the foods fr the nbottomland 

g type ere not signi.fi.cantly different fr tl ose of the upland I g 

type in the centr re ion. t least the in lusion of this type in the 

regional an&.4sis did not materially alter the index rank of lllaJ\V foods, 

especially those that ranked in the 10 ost co only n foods. 

Table 3. Iate all and Winter il Foods in the 
entral gion (Division 2) 

(B sed on 1072 crops) 

Food % Vol J Freq ency 

Ragweed 12.49 41.98 2.0 
unflower 17.44 30.04 3.0 

Oak l.3.61 22 • .39 4.S 
ildbe 6.Jl 34.05 s.o 

Sorghum u.75 17.44 6.5 
Succulent ts 1.54 37.41 7.0 
C-ultivated lespedeza 6.$1 1,5.86 a.o 
Panic 1.61 27 .. 05 a.s 
orn 7.00 11.01 9.0 

Animal tter 1.47 32.09 9.0 
Johnso as 3.05 l.3.62 9.5 
Sumac 2.81 8.68 12.0 

as pal 0.91 19.40 12.0 
Crab gr e and rall ass 2.$2 a.40 13.0 
Eupborbia 1.48 5.35 13 • .5 
Croton 1.42 12 • .$9 13..S 
ild grape 0.74 3.17 20.0 
ic clover 0.56 4.29 20.0 
istlegrass 0.44 .3 .82 22.0 
otweed 0.32 4.0l 22.S 

Showy partridgepe 0.29 5.97 22.S 
ild le eza 0.19 6.62 23.5 
b 0.73 1.12 25.0 
ck:berr7 o.66 1. 21 25.0 

t 0.7$ 0.84 25.S 
ed o.16 2.33 21.0 
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Table J. -- Continued 

ood % Vol % r queney Index 

Pe lUt 0.49 0.75 28.5 
0.40 0 . 9.3 28 .5 

Cr ownbeard o.:is 1.40 J0.5 
Amaranth am Ooosefoot 0 .09 2.24 30.5 
oo~bucket bumelia 0.24 0.75 .31..$ 

Mung bean 0 . 29 0.37 32.5 
Catalp 0 . 20 0..$6 .3.3 .o 
Dropseed 0.07 1.40 33.S 
Hilkpea o.06 1.96 33.5 
lack locust o.:is o.6$ 34.0 

Scurfpea 0 .13 1.0.) J4.0 
f l ower 0.14 o.84 34.5 

Av ens 0.0$ 1.77 35 .. 0 
tlightshade 0.07 1.12 35.5 
Ind:ia:ocurrant coralberry o.06 1 • .31 .35-5 
Copper leaf 0.0.3 2.05 35.5 
Dogwood 0.14 0.47 .)6.0 
Hogpeanut 0 .07 o.65 37.0 
Snakeweed 0.09 0.19 39.0 
Sedge 0.01 1.77 39.5 

A total ot li6 foods, arrang~ by ind n: er rank, are given in 

Table .) . he top 10 foods in th region, on the basis of vol , made up 

about 83 per cen of the total; the top five compris about 62. per cent 

of' e total olwne . I seems apparent fr thee figures that, on the 

aver e, on~ r of foods rovide the bulk of e diet of 

quail in the c,entral region during late fall and inter. 

region ware ragweed, unflower, acor , wild.bean, sorghum, succulent parts, 

cultivated lespedez, panicum, corn, d animal tter. Succulent parts, 

panicum, rxl au.1.111&1.L matter are r placed by Johnson.grass , sumac, and crab-

gr ss and fall witchgrass when considering the 10 leading foods on 

b is of ol • Onl1" one food, corn, 1s replaced that p pal 

n the top 10 are ranked according .f'requ ney. 

Be eral ro i listed in 'able 3 are considered to ts, t 



least by some individuals and under certain circumstances. lucretius 

once said, n at is food to one man may be fierce poison to otherstr (.!!! 

tura. IV, 637) • It is certainly true th t c rtain plants, such as 

Jobnsongrass., present a very serious pro 1 to the far r hen they de-

crea e bis land's capacity to produce agricultural crops . Other weedy 

plants, hawever, may actually protect the soil as, for le, the :inva-

si of some cultivated fields by crabgrass after crop harvesting ( igure 

18), th provid.irlg a certain amount 0£ stability to soil particles. 

'l'h relationships of the leading fall and winter quail foods in 

Oklahoma have been discussed in the st~ by aumgartner !! !±· (19.52). 

Some findings presented in that study which have not been given in the 
/ 

preceding sections are the following. 

l. nor the total food, vegetable matter canposed nearly 99 per cent 

of the volume . Annual plants provided 52 per cent of the toad 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 cent . 0 

2 . Overgrazing favors the increase of such important foods as per-

ennial ragweed, euphorbias., and c:rotons . 

3. 11The earq stages '>l plant succession on abandoned J:ields result 

in heavy stands of sunflowers and ragweeds •••• climax stages on the 

prairies and plains are annual am perennial grass s that provide rela-

tiveq little quail food . " 

' 4. Grain sorghums and corn are two important foods produced by cul-

tiv tion. These food sources are usually elimina d by clean harvesting 

in the fall. 

5. u13y-products of cultivation au.eh as sunflowers, crab grasses,-

spurges (euphorbias], crotons, and ragweeds are igni:ficant !all and winter 

foods• II 



PLAlffS FOR HABITAT 

Basis for luation of UsefUl Plants 

In selecting plants for use in a habitat management program so cri­

teria were established for,judging the possible value of the different 

plants investigated. No relative ranking ot importance is' necessarily at­

tached to the order of listing of the criteria listed in this section. 

Leopold {1933) has discussed qualiti s that make plants valuable as 

winter cover tor game. Van Dersal (19.38) bas stated the properties ot 

woody plants that make the . usei'ul for erosion control and wildlife, and 

Graham (1941) has discuseed si.mil.ar criteria for legumes. H>re recently, 

Edminster (19.50) has offered criteria for selecting kinds of' shrubs useful 

in developing farm wildlife habitat. Their qua.lifications are very simi­

lar, regardless of the objectives, and many o~ their criteria are similar, 

or the same as those given below. 

Value to Landowners 

Much of our wildlife is produced on private lands. Although public 

agencies y desire an increase 1n game populations, it is these private 

landowners who will probably have to acco ish most or the task. As 

Bennett (1939), Graham (1947), Davison (1949), and others have pointed out, 

nldlife management, to be snccesatu.l on private lands, should be an inte­

gral pa.rt of a sound land management plan. 

Thu, in order to be 100re readily acceptable to farmers and ranchers, 

it is desirable that plant s-pecies .used in a habitat mana e nt progra be 

35 



36 

multiple purJX>se plants. The term, multiple purpose as here used, implies 

that, in addition to .a plant's usefulness in connection with wildlife, a 

plant should have value for one or 100re 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 hahi ts studies ~ These studies have included 

both stomach anal.ya sand field observations. Plants that have been used 

heavily by quail probably should b given priority in the management pro-

gram. However, records of in.f?'equent use of a given species do not always 

indicate that 11 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 nullber of variable conditions. In 

this report, plants that .furnish both food and cover for quail are usually 

giv n pref rence. Some plants are listed, however, ·that are usetul for 

special purposes but do not provide both food and cover. 

Climate and Soil Tolerances 

Naturally, plants considered for use 1n a habitat planting program 

MUst be able to thrive in the climate and the soil where the are to be 

grown. Growing conditions are infl.uenced by eueh factors as altitude and 

latitude, vhich in turn have a bearing on temperature and temperature ex-

tremes, froets, and length of growing season; rainf'all, both total and 

distribution throughout the year; humidity as influenced by wind and rain-

fall; intensity and anount of sunshine; and soil type and character. 

Plants that tolerate a wide range of climate and soil differences are 
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general.J3 most desirable in conservation plantings. other plants having 

more nan-ow- 'tolerance rang 

specific~-

hoice for a Given Site 

ht be rec'Otlmlellded for limited use or £ctr 

OUr first choice of speeies tor planting on chosen area should be 

.from those that are native to the region in quastion. If t.b · is no na­

tive species that fulfills the necessary requirements in the planting prO"" 

gram, then are justified in turning to exotic 1"0J'IJ8. The choice o£ 

specjes tar planting on a given site should depem on the ability ot the 

plants to surviv eompetiUon. It is unfeasible to select. others than 

those that have already sh.own themselves capable of succeeding on sjmilar 

.Si s. 

tendency to resist. such biotic influence as insect damage, dis-

eases, gruing is valuable. Sol.id stands of plants favor the spread 

or insect pests and disease (Toume;y and Korstian, 1942). Far thls reason, 

mixed plantings are more desirable. Mixed stands also result in a mare 

ef'i'icient use of space. 

GrONth Characterist.ic& 

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. It a 

windbreak is sired, for example, he would choose a plant with dens 

branching and .foliage tor protect.ion of the site and with a d p, spread .. 

ing root sys to support tbe plant against strong winds. 

Characteristics such as speed ot establishment to obtain pr t re­

sults; quick ar.d effective, but not .aggressive, reproduction; and resis­

tance to fire arability to coppice atter cutting or burning are ilnp<xM;ant 

properties that should considered in selecting suitable species. 



other qualifieatio.ns by which a plant Should be j'Udged i'or use in habitat 

plantings are growth height .and. kind and quallttv of "eover0 pro~.. Boo-. 

whi..te prefer plant eover that is dtmse overhead aud relative~ open neatr 

·the ground llWel. (Si.od.dard:, l9JJ.) .. 

Cultural Requirements 

Often pl.ants mieb are. easily established are desirable in a planting 

program.. Specie's t.hat can be propagated by direct: .seeding, by planting 

stock o£ small size or by cuttings, and which can be handled with the us­

ual field planting techniques should he selee.ted.,, espeeia1J¥ in la:l"ge~seale 

operations.. It is important. that- the pl.ant.ing m1'eriale be easi:Q, obtained, 

be of reasonable cost, and have a ·high survival and longevity to .avoid 

ear~ replacement .. 

Species that require a minimunt amount ot soil prepara'tti.on for plant ... 

ing, and very .little maintenance work after establishumt are valuable am 

should be chosen lib.enev-er possibla . Econo:iv in the plantd.ng program is, 

of CO'Ul"Se, a prime fa.ctar, and all plaaa should. include a thorough evalua­

tion o! the eosts· involved. 

La.ck of Objeet,ione.ble Charaeteristics 

. P-lan-t, species that are poisonous "to man or livestock, those harboring 

injurious tu.ngi or insect pea.ts,, kinds that are· extremely agressi-v& and 

likely to spre d 1 Ol" having other· qualities like:13 to make them a nuisance 

should be avoided.. ~e are undoub~ situatio!J3 in which plants pos­

s~ing see objectionable charaeteristic:s can be used, but it would prob .. 

ab~ be advantageous to select. ,species having more desirable properties. 

List of Use.tul. Plant Species 

The plant species listed in Tables 4 and S were seleeted on the basis 
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of the eri teri.a discussed in the preceding section. the 21 species given 

in able 4 were considered as being the ost satisfactory for use in quail 

habitat management plantings in central Oklah , while the 27 plants in 

Table 5 were selected as being suitable for special or limited purposes or 

for experimental use. 

The symbols us d in Tables 4 and 5 denote the characteristic under 

which a species has been classified and, 1n some cases, f'urther designate 

a degree of classification. These symbols will be discussed in detail 

under the appropriate tabular headings. If all of the columns under 

jor heading, such as fertiliv ar depth, are blank for a particular spe­

cies, it indicates a lack of reliable information. When one or more sym­

bols occur under a major beading for a particular species, a blank space 

under the s heading usua1:cy, indicates tbat the species is not charac­

terized by that column classifica~ion. 

It is possible that future research ma_,v- reveal species superior to 

fflW\Y of the plants listed in these tables. Some of these plants have not 

been shown to be valuable sources of quail food, but are recoillllended be­

cause they are known to provide excellent caver. Further study, however, 

ev n shows of these to be good food sources. 

Chief e 

'l'be relative utili\y of a plant as a source of food or of cover, ar 

both, is indicated in the two columns Wlder the j01 .. heading, chief us , 

in th wo tables. The symbol (X) denotes that the plant is of major 

importance in furnishing food and/or cover the case flllf3' be, and the 

syni)ol (/) d ignates that the plant is of minor ortance. It is rec-

ognized that the distinction between jor and minor importance is subje t 

to criticism s:lndlar to that of nany other such arbit.rary classifications .. 



That is, the elassification i based partia~ on subjectiv: erv tions 

and, as su h, Y' invol e serious bias . The degree of importance of a 

plan in furnishing food ror quail has been derived largely' .from th re­

sults of food habits studies nd 1s to that extent objective .in character. 

'1'he degre of ortance of cover use is based on four yea.rs of personal 

field observations and supported by the observations of several for r 

Oklahoma Cooper tiV1 ildlife search Unit G and isb t 

loye • According to personal c ication tr F. M. Baumgartner, 

the degree of cover us also appears to be clos 1y related to the abun­

dance and distribution of particular plant as well as its importance 

a food specie. 

It will be noted in Tables 4 and S that o~ four species, dwarf 

chinkapin oak, flameleaf' sumac, ootb. sumac, and Johnsongrass, are listed 

as of jor ortanc · under both th food and cav headings. !bout one-

half of the plants, ho ver, are classified as of jor importance 

under one heading d of minor importance under the other. 

Period of Availability of ood 

General inf tion far 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 ·~ appreciable extent; the 

second ontb indicate hen the food i:s no lo er a: ailable, either on th 

plant or in considerabl quantiw on the ground . 1he period of availabil­

ity refers primari.zy" to the tiloo when th fruit is availabl.e, but succu-

lent parts al o be taken fr s plants during this period. The 

period of availability implies, of course, that the food· of sound 

condition, that is, not affected by rot or insect ini'estations. The • 

at ieh tl e fruit bee s :vailable to quail will vary s !wh t f'ran year 



PL ANT SPECIES 

lL. w 
w (/) 
i::::, 
<.) 

RELATIVE 
ABUNDANCE 

SIT E RE LATION S I GROWTH CHARA CTER IS TICS 

I Soi l Preferences 
Shode- l G t h H b t L i fe 

F 
'
·1·1 · J l T row a , rr MONTHLY FOOD er I I y Reaction Texture Permeability Depth ol ero nce I Cyc le 

I I AVAILABILITY - I I "' I I I I ~ I I I I I _ Kind Of 

"' g g E - E cu I ~ 1 3 I ~ I I _ o .~ 1 Fr c,t 
-o ~ o E 'lJ ::, ~ u :, 1/) ~ u o ' Q.I IJ) IJ) .a o ·c ~ 
o > ~ E 5 3 ij ~ ~ -; ·en Q.) ~ 1 ~ ~ ~ 1 ·o. I ~ ~ ig .:.. c ..c II) a.i :, 1 Q.I ~ c Q) I 
0 0 0 0 .0 0 Q.) · - <J Q.I j O ·= G.I O ~ 0 O ..C. Q.1 ..C. 0 :, ~ ~ C ~ ~ C ~ ~ ~l' u_ -- - <fl u <i: ~ ::;: :x: <i: z I ai LL. • ::;: ! u <fl • ::; a: I <fl o UJ I :x: <fl :x: l!l > ui ' t- <i: iii c.. 

~mericon bittersweet I X Sept.-Feb. X -~ .! _._!_ _x X t X '. X . X . X . X j X 1 1 J X I X X · · X · I 1 · x I Capsule 

Black jack oak _ __ _ _ .2_ ~~ Sept.· Apr ._ . X X I X . X . x . x . X X . x ! x ' x I x 1 · x · - · · -
f--

Dwarf ch inko pin oak 

Slack locust _ I j~ Sep~.=_Apr. X X X X I X I X X X X X ' X . X . X 

Blue ponicumlli ~X / Aug.- X r X I ; X : I I : X : X . X : X ' : : . X 

Chic kasaw plum I X Moy-Sept. I X I X X I X X X X X x I 
~ r • . . . . • ' 

X 

I X 

X 

X I Acorn 

X L egum e 

X ! Coryopsis 

X Drupe 

X Ac orn l Eastern r ed ~ dor 

F l ome leo f sumac 

X j X Sept.-Apr, I X X X X X X 1 , X 

I X Cont inuous X I X X X X I X I X X · X X X · X I · 1 
• x x 

X X Sept.· June X I I X X X · X X ' X X X I X I X X 

X 

X 

X 

X 

X 

X 

X I 

X I 

X 

X / I 

X Berry 

X Drup e 

, X 

l( 

X X 

X Drupe ~ Y do-gwood -- - I ) 1 Aug .-Jon. X i X X , X X '. X I I X · X · X · X · X i 
~ eon l espedez ~ --- ~-r Aug.-Moy - X ! X X : X I X : X . l( : X : X I X . X . X j 

X X 

X 

-

Northern catalpa I X Sept.-Apr. X I ! X . X 1 _ . X . I X . X . X . X X 1 

Pink wil d bean X I Oct.· Mor. X _ J__ · . . . X . X . X . X I 
Post oak X j I Sept .- Apr . _L~ i X X [ X j X . . X . X . X . X , X X X X 

1 Le gume 

X Ca psule 

X I Legume 
-! -~-

Rou gh leof dogwood I I ; Aug.-Jon. X I I X X X X X X X X I 

Rusi / blockh ow viburnum I , X Oct.~Mor. - X_- 1 l _ I ~ X X ; X : I : X : I : X : ; 

Sa nd pospolum _ I I X Aug .- Mor . X I I X X X X . I . X I X • X . X 

Showy portr idgepeo I 1 X Oct .- Apr . X X X X X I X X X X X 
- ---- - 1 I , I 

Smooth sumac X X Sept.- June I X I X X X X I X X X X 

Sou t hern catalpa 1 }< - Sept.-Apr. X X X X X X X X X X 

[Swi tchgr~ X I Sept.-Apr. j X I X X I X X X X X X 

Woo ll ybucket bumelio X l I Sept .· Moy __><_j X X X X 

"Eiot ic species 

x i 

X 

X 

X X 

I X 

X 

X 

X I 
X 

X -
I 

X I X 

X I X 

1: 
I X l X I 

I X 

I X 
- J.._ -

X I 

X 

X 

X I 

X 

I I I 
. XI 

I X I X I I 

Table 4. Some Characteristics or Plants Potentially Suitable for Habitat !1'.mtagemnt 
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Capsu l e 

Coryopsis 

Dru pe 

-
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u. w SITE RELATIONS GROWTH CHARACTER ISTICS 
~ en RELATIVE 

Soil Preferences :i::::) ABUNDANCE Shade Growl h Habit Li fe 
u Fertility Reaction Texture Permeability Depth Tolerance Cycle 

PL ANT SPECIES [ 
MONTHLY FOOD I 

I ~ J 0 

., _I,; Kind of AVAILABILITY .., 
C c 1' C Fru i t ., 0 C 

! ~ 
0 E ., .c C ·-

u E 
.., ::, 

~ 
.., C ., .. .. ·- I C 

L u a. C C 
C ' > ;; E 

C .., ., 
"C 1' I ~ .., - ..c .. .. ::, I "' ::, C .. 

::, 1' .., "' ::, .. C " a. C ., C C L C C ._. 4) C .. L 
O 0 u C ..c 0 .., ·- u ., C 

., 0 ~ 0 " .c ., .c " ::, ., 
L > ~i ~ .. 

u. j-U en u <[ ...J ~ :i: <[ z (D u. ~ u U) ~ Cl: U) C .,, :i: en :i: (!) (D Cl. ---- -- - -
Amer ican f ilbert I I Aug .- Mor. X I X X I X X X X X X X X X X Nut 

Amur pr ivet• jx Sept .- X I ,~;{ I X I X X X X X X X X Drupe 
- - '- - ->-

Birds foot deervetch* I X I X I X X X X X X X X Legum e 
>-- - - ->-

C~in ese lespede zo I X Oc t.- Mor. X X X X X X X X I X X X I X I X X X X Legume 

Com mon cowpeo• X X '( • "J. ~ / '( I I - i--
I x X x -I x . x_ X X I X X X Legume 

X l X 1 X 
-

Field pea • I X I X I X X X X X X Legume 
I 

- - ... - -~- t 
X 1-x-, X 

I I 
Ha iry vetch I I X X X : X X X I X X X X X X X Le gume -· 
Hybr i d f ilbert + I I I Oc t. - Mor. X X X I X X X ! X X l X X X X Nut - ' 
lndioncurrant coro lberry I I X Aug.-Mo y X X X X X X I X I X X X X X I X X X X Dr upe - .. r- - -
Japa nese rose• X July- Apr. X X X X X X I I X X X X -+ ·- ~ _i X X X Achene 

x 1 1 ·- . .. l -r - -
Japan l espedezo'II Sept.-Apr. X X X ! _ X X X X X Legume 

---·P- - ' Johnso n gross X I X Aug.-May X X X X X X X X \ \ X i ~ X I X X X Coryopsis 
- - - ·• x x l Mil kpea 1 1 X X X X X X X ,x Leg ume - - . 

_ l- - - I Mun g bean* I Aug.- Dec. X I X I I. I X X X X Legume 
- ·--·- - - - - - f-- ·--

Raf inesque viburnum I X Sept.-Nov. X I X X X X X X Drupe 
~- -

Robust lespedezo ir. 11 Sept.-Apr. X X X X X X X X Legume - --- ·- j 

X r x-
- -1-

Scr ibner ponicum X I -Mor. X I I X I X I X X X : X X X X Coryopsis 

Ix - x: x 11 -- I 
Shorlleof pine Continuous X i X X X X I X ' X X X X Cone 

i i X 
- I- - - --

Shrub lespedezo *" X ' I Oct.- May X X X I X X X I I X . X X t- ~v X X X Legume 
- i . l j X 

Sma ll wi ldbean X Sept.-Apr. X I X I X 
X X Legume 

f - - - 1 -· - - - -
Spon ishc lover deervetch I June-Oct. X X X X X X X 

jx 
X X Legume 

. - - -
X I X : X 

I 
I ---

Su dongrass "' I X Moy-Jan. X X X X X X X X X X X Coryopsis 
>----- -- - ----

To t or ion honeysuckle"" X Aug.- X X X X I X I X X X X X X X X Berry 
--- -- I - -

T hunberg lespedezo'* I Oct.-May X X X X X X X X Legume 
- ·-- -- -- -- ·----·-

Tra i ling wildbeon X Oct.-Apr. X X I X X X X X X legume 
-- -----

We epin g lovegros s• X June - X X X X X X X X X X X X X X X X X Cary ops is 
- ~ -- - - -

Wool lypod vetch I I X X X X I X X X X Legume 

"' Exot ic spe ci es 

~ 
Table S. So Characteristics or Plants Suitable for Limited, Special, or ,rimental Purposes 
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to year, but according to Park (1942) this variation is slight. The in­

for tion concerning food availability was obtained primari.q fran personal 

field observations. Additional information wa taken fr such references 

as estveld am Bennitt (1938), Pearson and Sturkie (1944), and orest 

Service (1948). These· references were in agreement with the observations 

obtained in this study. It should also be ntioned that the yield of 

fruit on the various spec:i.es will vary from year to year; in s years 

a large crop or fruit will be produ ed and, in other years, little or no 

fruit will be produced. 

As shown in ables 4 and 5, several of the species, for which infor-

tion wa available, provide a food supply throughout the winter onths. 

In general, it be said that a species which retains the bulk of its 

fruit on the plant and releases this food material gradually through the 

winter and ear~ spring is of superior value to quail. If the fruit i 

shed early by the plant, it in.ay be eaten by rodents and other seed-eating 

animals, become covered with soil, or otherwise bee~ unavailable to the 

bobwhite. This becanes particularly important during the time when snow 

or ice covers the ground, for it is during such periods that quail ma.y 

suffer a high incidence of ortali-t,- ( umgartner, l9L5). 

It will be noted that eastern redcedar and shortleaf pine provide 

a ore or l ss continuous food supply, but neither species appears to be 

a pre.terr d food of quail in central Oklaha.--na. Several more important 

species such as flameleaf sumac, Korean le pedeza, smooth sumac, wooi.q­

bucket bumelia ( chi ttam wood), Indiancurrant coralberry (coral.berry), 

Johnsongrass, and shrub lespedeza (Figure 17) do, however, provide food 

through early spr 

Relative Abundance 

In Tables 4 and S, three classes of relative abundance of the various 



Figure 17. Shrub lespede-za planted by the Oklahe:ma Galile and 
Fish Department in a "habitat plot.• Age of plants i~ one 

year. Hl!ghes County. 

F1gure 18. 
ga.JtE tood. 

Corn cut and placed in shocks, a good source of 
Ground cover ts mainly crabgrass.. Payne County. 
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species are shown: scarce, common., and abundant. The classification of 

the tabulated species as to relative abundance was derived mostly- fr 

field observations. Stemen and }Vers (1937), eatherly (191'6), and 

Phillips, Gibbs am attoon (1950) were in agreement with the results ob­

tained in this stucy and furnished some additional inf tion on relative 

abundance. 

It will b noted that no species is shown iu the tables as being 

abundant., and less than o -half of the plants are classed as co on. 

ibis is not too surprising, however., in view of the f ct that several of 

them, such as CCl'llllO cowpea, field pea, and hairy vetch, are .maintained 

only by cultivation. Several of the other plants, such as the shrub les­

ped.ezas, have onl3" been experimenta.l.J¥ grown and have been quite limited 

in th ir distribution. 

Site Relations 

The site relations shown in the tables were firs divided into condi­

tions .of soil pref nee and then of shade tolerance. Soil preferences 

were further divided into conditions of fertility, reaction, texture, 

pe bility, and depth. 1l1ere are, of course, other site relations, for 

example, structure and aeration., that are not considered in this report. 

h particular one given in T les 4 and 5 ,rere cho n because they are 

c on usage b;y ma rs. 

Under the ubheading, .fert.ility, three categories are recognized: 

low, ol (X) in the low category de ot s that 

the species will grow in oils of odera ~ to very 1 fertility. The 

symbol (/} ans tbat the plant appears to be adapted t.o soils of light-

l1' low f ertUity. The classification applies to the high .f ertilitq 

c tegory. Th f ct th t a plant will grow on poor soils does not 
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necessar~ 1mp:q, however, that it will not do b tter on mor~ .fertile 

soils. Differences in yield 0£ fruit, forage yield, or growth habit are 

.known to exist in comparisons of species growing on areas of different 

soil tertility. As shown in the tables, many of the plants, far which in­

fo ti.on is given, are adapted to a wide range of soil fertility. ta-

ble these ares o! the legumes which can grow and apparent]¥ 

thrive on of the p-oar lands in central Oklah • There , ot 

cour e, many o'Uler native plants in central Ok1ah that are not listed 

in the tables that do very well on poor oils. Roundhe lespedeza ( ig­

ure 22) and snow-on-the-mountain (Figure 2$) are among the native plants 

that are outstanding in this respect. hes two pla.,."1.ts were not selected. 

for inclusion in Tables k am S, however, since they did not appear to 

satisfy the criteria established earlier in the report. 

hree classes of r ction, name.q: acid, eutral, and basic, are 

listed under this ubheading. The symbol (X) under the acid subheading 

signities that the species is dapted to soils having a pH range from 

about J.i.9 to 6.1; the symbol(/) denotes a p range of 6.1 to 6.7. The 

neutral range or reaction has been selected as the pH values of 6.7 to 

7 .3. The symbol (/) under the basic subheading implies that t.he plant 

is adapted to soils having a pH range of 7.3 to 7-9; the symbol () de-

notes H range ot 7 .9 to about 9 .0. The above classification was taken 

fr Harper {19h7), .from which s of the specific information in e 

table also w: s n. 

Common cowpeas (Figure 2.3) ean be grown on soils which vary 

strong.q acid to slight.q a.l.kaline . other important acid-tolerant le­

gumes adapted to central Oklahoma. include hairy vetch, the annual and 

perennial lespedezas, field peas, and mu.ng bans (Figure 20). ost 

ture grasses and small grains are acid tolerant. Best growth occurs, 



Figure 19. Woolly croton growing in whet stubble. A good 
quail and dove food. Payne County. 

Figure 20 .. View of mung beans showing the large amount or 
fruit produced by this crop., Oktuskee County. 

1i1 
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however, only when nitrogen and other plant nutrients are read~ available. 

Black locust (Figure 27) and red cedar are tolerant of basic soils, while 

dopood and pine are tolerant of moderateq to strongzy- acid soils. The 

growth of aqy plant which develops a deep root system, hottever, is a.f'fected 

by lllaI\Y 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, d­

ium, and coarse. The fine textured soils, denoted by tbe symbol. (/), in­

cl.ude clay loam and silty cl.q loam. Clq and silty clay are veey fine 

textured soils which are denoted by the symbol (X). The uedi.um textures 

include silt loam, loam, very fine saooy l , fine sand,y loam, and sand;y 

loam. The coarse textures, denoted by the. symbol (/), include lOQII\Y' fine 

sand, loantY sand, and fine sand; the very coar:.;e textures, denoted by the 

symbol {I), include sand, coarse sand, and stOI\V' and rocq soils. 

It will be noted in Tables 4 and S that several of the plants, for 

which information was available, will gr0t1 on very fine textured soils. 

Examples of some or these are .Aneriean bittersweet, blackjack oak, blue 

panicum, eastern redcedar, orean lespedeza, and the catalpas (Figure 21). 

MaI\1 of the plants listed in the tables are adapted to very coarse tex­

tur(!d soils.. lt must be realized, of course, that other factars beside 

texture are related to the species ability to grow on a.qr particular site 

and must be considered along with soil texture. 

The category, permeability, in the table is subdivided into slow, 

erate, and rapid. Two variations in soil depth., shallow and deep, are 

recognized in Tables 4 and 5. The depth of th soil is here defined as 

the depth of the layer that are read~ penetrated by plant roots or the 

depth to sane lqer, such as a hard pan, that would restrict roo't 



Figure 21. Catalpa growing in a postlot. 
Payne County. 

Figure 22. Roundhead lespedeza growing on 
a road cut. Payne County. ~ 

'() 
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penetration. Deep soils are those that can be readily penetrated more than 

20 inches by- plant roots. In eneral, these soils are sufi'ic.iently deep 

to provide ample storage for moisture during normals asons. The shallow 

soils include those that cannot be penetrated at least 20 inches by plant 

roots. These limits should not alwqs be interpreted rigi~. other en­

viro ntal factors, such as texture, structure, and consistence of the 

lqers, should be considered along with depth . Usually the species that 

will grow on the shallower soils will also grow on deep soils, but c 'ti­

tion fr deep-rooted species may eliminate them. 

Shade tolerance has been br n down into shade, half-shade, sun. 

Stratification of light is one or the factors which det.ermine the habitat 

which a species can till in a given community (Allee et !!· , 191'9). By 

knowing the shade tolerance at a plant, then, it is helpful in predicting 

what la.Yer, or stratum, the plant will occuw under natural conditions or 

after being planted. Co.nseq_uently, the shade tolerances, \lbere known, o! 

the selected plants are given in Tables 4 and 5. 

Althcrugh grassland plants, as a whole, are subjected to an abundance 

of intense light, there are some lov-gr~ species which live in the 

shade mu.ch 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 selected which are tolerant, 

or partialq tolerant, to shade. Some of th shrubs included in the tables 

are of this type. Examples are American bittersweet, tlameleaf' sumae, 

amur privet, Indiancurrant coralberey (coral.berry), Rafinesque viburnum, 

and shrub lespedeza (bicolor). Two references that furnished some addi­

tional information for this category were Van Dersal (1938) and dminster 

(1942) . The~e references were 1n general agreement with the results ot 

this study where data were available. 



Growth Characteristi.es 

In Tables 4 and 5 the heading, growth characteristics, has be n di­

vided into the following cat.egoriesr growth habit, life cycle, am type 

or fruit. Under the subheading, growth habit, the symbol {X) denotes 

that t.he typical growth type of the plant occurs as one or mare of the 

classes listed as herb, grass, vine, shrub, or tree. '1he o-1 (/) 

means that the species Jl181' occur, under certain conditions, as one of the 

other types liste4 umer grovth babit. or instance, post oak is typical-

13'" found growing as a tree, but on extreme:cy poor ites it be found 

growing aa a shrub type. An interesting point in connection with dif­

ferent growth types is stated by llages {1942) who says, 'Dwarf vpe of 

plants show in most instances ore .favorable r tio of absorbing to 

transpiring surfaces." By this he means that the ratio oJ: roots to tops 

is greater far dwarf types than for types growing under more humid 

eomitions,. 

Knowledge of the general growth characteristics of plants may ssi.st 

the habitat manager in selecting spe.cies to suit his needs . If winter 

cover 1s desired, for example, an evergreen species such as eastern red­

cedar will ore near]¥ £it the requirements than a deciduous species. 

'.fhe importance o£ some plants in the control of wind and water ero­

sion should be care.tu~ considered in habitat management work. Ge al.q 

spea.ldng., a direct relation exists between the height of a plant and its 

wind-retarding power, other factors being equal. Dense stands of trailing 

ar d.ecumbent species may- offer effective protection against wind erosion 

under local conditions. !he amount of .foliage cone ntra.ted on or near tlle 

surface of the soil determines t-o a large ~t the effectiveness of 

plant in controlling water erosion. Maey- of the grass species, such as 

weeping lovegress, are very effective in reducing water run-off and., 



Figure 23. Planting of cOlllllOn eowpea showing dens.e growth 
and large amount of fruit produced. Ok!'uskee County. 

Figure 24. A Japanese i"Ose living tenee in, Okt'1sk$e County. 
Note the density a.tter only tv<> years ot growth. 
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consequent:cy-, loss or soil particles. 

'the density of the growth form is not onq- important in reducing 

losses from erosion but is also important in providing wildlife cover. 

S3 

Mana' kinds 0£ SID8ll game prefer so.me c:lense plant cover. Bobwhites prefer 

cover that is dense overhead and relatively open near the ground (Stoddard, 

1931). 1'his observation is in agreement with the results obtained fr 

th.is stuct,. Chicltasaw plum, smooth sumac (Figure 11), Japanese or llJlllti­

f'lora rose ( 1gu.re 24}, and shrub lespedeza (Figure 17) are plants tba1. 

provide this type of caver. Plants possessing thorns or prickles, ii' 

their other attributes tulfill. the requirements, are useful not only as 

cover for wildli:f'e but also as a livestock barrier. These pl.ants are used 

in establishing the so-called "living fences" which have been reco nded 

so h~ in several areas. 

The eharacteristics noted under life cycle and kind of frlrit need 

very little amplification. Perennial species are much more desirable 

than annuals far use in a planting pr<>uam because they require less ark. 

Several annuals are listed that reseed themselves quite readily and also 

possess several other very desirable characteristics. Examples of such 

annuals given in Tables l.i aJXi 5 are Korean lespedeza. showy partrid.gepea, 

small wildbeaa, Spanishclover (American) deerveteh, and trailing wild­

bean (Figure 26) • 

Maey- references were onsulted in compiling Tables 4 and 5 in addi­

tion to field observations and infar tion .furnished by various persons. 

Rehder (l.940) and Fernald (19$0) were very usetul for growth characteris­

tics and plant distributJ.ons. Grah (19ltl.), Pearson and Sturkie (1944), 

clee and McNair (1948), and L'bai'fin and Woodward (No date) were helpful 

references far th legumes in general. l ch inf tion on the lespedezas 

came fr Pieters (1939}; (19116); Davison (1948); lississippi G 



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. ~ 
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and Fish Commission (1949); Pieters, Benson, Adams and Barnett (1950); 

Elder (1952); and Durham (No date). Vinall (1941); Feather:cy (19h6); tJ'.S. 

Department of .l\griculture (19h8); and Harlan, Denman and lder (1953) were 

useful references on the grasses. Some information on pasture and forage 

crops came trom Ahlgren (191'9), Wheeler (1950), and Wol.ff (1950) • Van 

Dersal (19.38), Forest Service (1948), Talbert d Smith (1948), U •• De­

part..uent or Agriculture (1949), Edminster (1950), Ph1Jlips ~ .!!· (19$0), 

and Rigdon (No date) furnished a great deal of information on trees am 

shrubs. 

Plant Culture 

A great deal of information on general methods of culture tors 

kit¥is of plants and on special cultural methods for certain species is 

readi3¥ available. For other species, particular]¥ many native plants, 

very little, if any, infonnation is available in the literature. During 

the course of this irxve-stigation sane notes concerning cultural informa­

tion of eertail1 species were taken from some of t.be refereooes 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: Rains and Questen (1938), Toumey and Korstian 

(1942}, Bailey (1944), Yerkes {1945), cXee (1947), and Oklahoma. Planning 

and Resources Board (1948). 

The notes are presented in · ables 6 and 7 which list the same plants 

as do Tables 4 and 5 respective:q. Table 6 gives some inf'ormat.ion on the 

culture or plants which were selected as being potentia.lq suitable for 

habitat management in central Oklahaoa. 

Table 7 gives some information on the cultur of plants which were 

selected as being suitable for limited or special use c,r tor experimental 
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Table 6. Some ultural Information of Plants Potenti.a.lq 
Suit«.ble for Habitat Management 

Method or* Number of Commercial Time of 
Species Propagation Seed/Pound Source Plantiog 

American bittersweet 1,2,J,.5 26,000 Ies Dec.-Feb. 
Blackjack oak l,2 524 .1.\fo Fall 
Black locust 1,2,3,4 24,000 Yes Dec~-Feb. 
Blue panicu.xn. 1 657,000 Tes ~·Aug. 
Chickasaw plum 2 l,06o Yes Dec.-Feb. 
Dwarf chinkapin oak 1,2 400 No . Fall 
Eastern red.cedar 2,3 k.3,200 Yes Feb.-Mar. 
Flameleaf sumac 2,3 42,000 Yes Spring 
Grq dogwood 2,3,5,6 12,100 Yes Dec.-Feb. 
Korean lespedeza l 22$,000 Yes Mar.-Apr. 
Northern catalpa 2 21,000 Yes Dec.-Feb. 
Pink wildbean 0 

Post oak 1.,2 400 Yes Fall 
Roughleaf dogwood 2,3,5,6 J.5, 700 Yes Dec.-Feb. 
Ruaty black:haw viburnum 1,2,3 Spring 
Sand paapalum 1 258,000 Feb.-Apr. 
Showy partridgepea l 64,000 Mar .. -Apr. 
Smooth sumac 2,3 68,600 Spring 
Southern catalpa 2 20,000 Dec.-Feb. 
Switcbgrass 1 389,000 Mar.-Apr. 
Wool];rbucket bumel1a 2 5,700 0 Dec.-Feb. 

* l - Seeds 4 - Sprouts 
2 - Seedlings 5 - l.qers 
3 - Cuttings 6 - Divis.ion 

purposes . Ma.ey of the field crops, such as c001mon cowpe.a, are examples of 

the type of plant recommended for limited or special uses. These plants 

form an integral part of l1'l8nY farm crop systems and probab~ should uot be 

used in locations other than cultivated fields. At least., sunival and 

seed production on other sites, such as uplam pastures and wood.lands, were 

generalzy quite limited in the plantings observed during the course of this 

st.uq. It will be noted in co1nparing Tables 6 and 1 that several mare 

plants with unknown characteristic or requirenents occur in the latter 
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table. So of th se plants are recommended for experimental purposes 

since they appear to h ve many ve desirable features. Mi.lkpea is an ex-

ample of this type of plant. So milkpea.s grow in the woods sh rbaceous, 

tvinin vines. They are tolerant to shade, and the fruit does not appear 

to deteriorate over winter. They are perennials, and quail a.re known to 

eat them when they are available (Table 1). But the manage nt of milk-

peas is unknown. ch 110rk must be done in study or th ecology ot milk-

peas, as well as many other plants, before complete recommendations can be 

de concerning their use in quail management. 

Tabl 7. Some Cultural Information of Plants Sui table 
for Limited, S cia.1, or Experimental Purposes 

thod of.ff Rumber or ·Commercial 
Species Propagation Seed/Pound Source 

rican filbert 1,2,3,4,S,7 476 Yes 
Amur privet 2,3 Yes 
Bird.afoot deervetch l 400,000 Yes 
Chinese lespedeza l 355,000 Yes 
Commn cowpea. 1 3,000 Yes 
Field pea l 3,000 Yes 
Ba1.r,y vetch 1 20,000 Yes 
Hybrid filbert 1,2,3,h,S.,7 Yea 
Ind1ancurrant coralberry' 1,2,J lh4,000 Yes 
Japanese rose 2,3,S Yes 
Japan lespedeza 1,2 lo 
Jobnsongrass 1,6 ll8,000 Yes 
M11kpea 0 

Jilng bean 1 10,000 Yes 
Rafinesque vibum 1,2,3 
Robust leapedeza 1,2 No 
Scribner panicum 1 No 
Shortlea.r pine 2 48,000 Yes 
Shrub lespedeza 1,2 86,000 Yes 
sna:u wildbean No 
Spaniahclover deervetch l 104,000 No 
Sud.angrass 1 55,000 Yes 
Tatarian hone Cle · 2,3 lb2,000 Ye 
Thunber lespedeza 1,2 45,500 . Yes 
Trailing wildbean 1 9,000 

Time or 
Planting 

Dec.-Feb. 
c~-Feb. 

Jilr.-Apr. 
May-June 
Sept.-Oct. 
Aug.-Oet. 
Dec.- eb. 
Fall 

c.-Feb. 
Dec.-Feb. 
April 

May-June 
Dec.-Feb. 
Dec.-Feb. 

Feb.-Mar. 
Dee.-Feb. 

May-June 
Dec.-Feb. 
Dee.-Feb. 



Species 

'eeping lovegrass 
oollypod vetch 

* 1 - Seeds 
2 - Seedlings 
J - Cuttings 
4 - Sprouts 

Table 7. -- Continued 

Method of* Number ot Co rcial 
Propagation Seed/Pound Source 

1 
l 

5 - Layers 

1,463,000 
10 000 

6 - Rootstoeks 
7 - Suck rs 

Yes 
No 
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Time or 
Planting 

lfar.-Apr. 
Aug.-Oct. 

Seedbed preparation and planting methods have been covered quite 

thoroughly- by various authorfl. Some g neralized remarks concerning these 

subject might 11 be pertinent here. Plants that are to be established 

by direct seeding usually require a seedbed that is tree ot eds, .f'irm, 

and 11 supplied with rooisture and plant nutrients. This is especially 

true of the small ~ ins, gra ses, and some legumes. Plowing followed by 

a disc or field cultivator to conserve moisture and control 8 will 

usually provide a satisfactory- seedbed. Di cing or harrowing just befor 

planting will destroy weed growth. If th ed is ·to be drill d, cul-

tipacker or corrugated roller used before and after drillin will firm 

th soil surface and place the seed in closer contact with soil particles. 

n fertilizer is needed, a combination drill or drill vi th r rtilizer 

attachment be used for planting these and di tributing the .fertil-

izer. In some cases the seed is broadcast and co ered by- discing or 

harrowing. 

An ef.ticient method of plantine: seedlings or transplant stock con­

sists of prepari a plowed and disced strip and then cutting a be -furrow 

down the center of the strip. The seedlings are then properly spaced 



Figure 27. A black locust postlot with 
bluestem understory. Provides good 
winter cover and food for wildlife. 

Okfuskee County. 

Figure 28. 
in furrow. 

on next 

Shrub lespedeza being placed 
Plow will complete planting 

round. Okfuskee County. \J"l 
'-0 



Figure 29. Planting shrub lespedeza with an Oklahoma Gaine 
and Fish Department jeep equipped with plow. Okfuskee 

County. 

Figure 30. An Oklahoma Game and Fish Department "habitat 
plot." Shrub lespedeza on left, sorghum and foxtail millet 

on right, and oak woods in background~ Okfuskee County. 

60 
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against the vertical ber. or side of the furrow and a handf'ul of soil 

pushed against the roots and base of the plant to hold it upright. The 

soil is then turn.ed back by reverse-furrowing and packed b running the 

rear tract-or wheel along ea.ch side ot th row. The soil may also be 

firmed with a hea: roller or tramping with the feet. Figures 28 and 29 

illustrate this method; a jeep was used in place or a tractor in this 

caae. Where the soil is deficient 1n nutrients, a topdressing of fer­

tilizer should be used.. Molching to suppress grass and weed competition 

and help prevent soil erosion is also very beneficial in mst cases or 
establishllent ot seedlings or transplant stock. 

Other Plants 

In the following annotated list, 18 plant species or genera are 

given. These plants, in addition to the 48 cies described earlier in 

this report, were suggested by · • C. Elder, Assi~tant Agronomist, Okla­

homa Agxoicultural Experiment Station, and H. I. Featherly, Professor ot 

Botany, Oklahoma A. and M. College, as being possibly important in quail 

habitat management work. Soll'le of the plants listed below are unquestion­

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 et the criteria set forth above as well as the 48 specie 

listed. 

1. Al!alfa. This perennial plant is the mst important legume hay 

crop in Oklahoma (U. s . Dept. of Agriculture, 195$). Alfa.U'a is also 

used in pasture mixtures, crop rotations, for green- ure, and for seed 

production. Although Stoddard (19.31) coMidered alfalfa an important suc­

culent food, it does not ap ear to be important in centr 1 Oklaho 

This statement. is based on the :fact that alfalfa is rarely found in quail 
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crop and, based on experience and other ( artner, per onal com-

mi.mieation), quail are seldo nushed from alfalfa fi lds. Alfalfa y 

benefit qu il indirectly by raising the fertility lev l of th soil. 

2. Co n poisonivy. The habit of thi plant vari 1 

shrub to a high-climbi vine. Poi onivy is- co nl found along fence­

rows, in open woods, and in ottomlands. 'l'he fruit is eaten so by 

quail but, based on us, is not an important food. It i not a 'desirable 

plant.becaus ot its irritating effect on the skin of ey people. 

3. Croton . • Thes reseeding ann\lals ar co n in ov rgrazed past­

ures, on idle croplands for a year or two, and 1n fields following e 11 

grains (Figure 19). The s eds are t irly large and do not d teriorate 

:rapidly. Croton is an important quail and dove food in lat tall and 

winter, es cially on the prairies and plains ot central Oklahoma and may 

have possibilities tor habitat ge t. 

h. Carolina snail eed . This climbing, bu by vine is found in woods; 

thickets, and along roadwa a. Its red drupe is available in S pt.ember 

and is otten r istent over winter. The fruit do s not ppear to be 

eaten by quail, but the plant might be good tor cover. 

5. Euphorbias or spu:11'. s. 7 annual and peNnnial cies ot 

euphorbia are found in such places as overgrazed stures, cw.tivated 

fields, idl croplands and abandoned fields, and in waste places . So 

kinds also ·grow 1n thin woods and alo roadsi s (Figure 25). The seeds 

are l.arg and a ntly, based on us , a ood quail tood~ phorbia 

to be unpalatable to livestock. 

6. Greenbriers. The shrub or herbaceous plants are DX)Stly 

vines; so al"e wit rickles or spines, and so are evergreen. 

Th berry is e ten by quail but, based on use, not been shown to 

an important food. S s cies are consid red to be pests in certain 
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areas. rireenbrier y have limited possibilities for habitat plantings. 

7. Groundcherrie • So · species of these low, annual or perennial 

herbs are so t s cultivated tor the iruit. The berry is eaten rarely 

by quail and has not be n shown to be an important food. The possibili-

ties of ground.cherries for habitat manage nt are unknown. 

8. uar. This annual, drought-resistant, erect l gume is adapted. 

to about the same conditions as C011p8Q. Bobwhites apparently t the 
' 

seed readil:y (Graham, 1941). Thia plant 1s being used somewh t as a sum-

forage crop in Oklaho , and the seeds de good livestock feed. This 

herb has distinct possibilities for habitat management pro 

9. Hackberries. Th size varies rro large shrubs to large trees. 

Hackberry is found on a variet of sites from nx>1st woods to dry, rocky 

slopes. It i drought resistant. The drupe are often persistent· over 

Winter. The .fruit is eaten by quail but has not been shown to ~ an illl­

portant .tood. Hackberry might be important for special plantings such s 

windbreaks. 

10. Pennsylvania smartwe d. This annual, ascending to er ct herb 

is an inhabitant of damp shores and other moist. soils. It is moderately 

tolerant to allcalines. The fruit is an achene, eaten so by quail but 

baa n~t been shown to be important. 

11. Ragweeds. All are annuals except western ragweed. :Ragweeds 

are often abundant in grazed prairie pastures (Figure 11) and old fields 

and common in woodland pasture and cultivated fields after harvest. cod 

habit studiee have shown them to be the most important late fall nd win­

ter quail food in central Oklahoma. They are not considered to be desir­

able plants since their pollen is one of the chief causee of hay fever. 

12. Roundhead lespedeza. This stiff I erect, perennial legume which 

grows about three feet tall occurs in fields and pastures, open woods, 
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and on bare are ( igure 22). The s ed are used by quail but have not 

been shown to be an important food, possibly beaus of the rel tive 

scarcity of the plant . This cie and other n tive les dezas a pear 

to have so possibilities fr habitat management. 

13. Sorgho or ugar cane. rhis sweet sorgh i grown for the · 

ing or yrup from t.he stalks nd tor fodder. The eed fro 

ties, based on use, important to quail for food. '1'h 

vari ties are ?110re important, however. Sorgho does· not 

desil".able in a :management program as man:, other pl ants. 

varie­

n sorgh 

to be as 

14. sunnowers . These species are stly perennials, but co n 

sunflower i a 11-known annual. They are s cond in importance, based 

on use, to ragweed s late fall and winter :rood. Sunflowers are mainly 

tall-growing herbs (Figure. 16) that are often dominants for a year or two 

following cultivation. They provide good cover in r and .fall. rI1' 

birds ands 11 mmals compete with quail for the seed; the supply is 

thus limited in late winter (Baumgartner, 1946) . Sunflowers might have 

some possible uses in quail. nagement. 

1$. S etelover. This tall- growing, branching, annual or biennial, 

herbaceou legume i used for pa ture crop, 1n crop rotations, and tor 

soil improve nt d gr en-manure. Sweetclov r i drought resistant but 

has a high requirement for c lcium and phosphorus. se 1 eaten by 

quail but has not. been shown to be an important r. od. Sweetcl ¥er i . very 

important in oil conservation programs and may indireetly ben fit u. 

16. Tickclover. This perenni 1, herbaceou le i often confused 

with native 1 spedezas . Tickclover grows 1n open s, slightly shaded 

areas, and idle field and disturbed area. • ed on use, the fruit is 

a good food but th plant is g nerally not ve abundant. lt has b 

grown to so extent forage and green-mar.mre crop and so 
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possibilitie or dev: lo t tor habitat ge nt. 

17. ild gra • Th s plants ar usually vigorous, high-cl ing 

shruba on unfavorabl sites. So kinds oc-

cur commnly s shrubs, the fo v rying tro tout, erect type to low, 

bushy or trailing ones. T sites vary fro dense riv r botto.,, to ex-

pos d, dry slopes. fruit is eaten by quail but h not been hown to 

an important food. e fro t gr pe has been tri in th field in the 

orthe at is not reco nded for bi t plantings (Edminster, 19SO). 

e possibilities for h bit t planting in Oklaho 

18. Y llow India.ngras • This er tely tall, erect, rennial 

grass is co n in pr iries a open woods. The seed i ea.ten by quail 

but in ve 1 ted unts. This import.a t forage s cie is u d in 

pasture mixtures nd revegetation of range _land.,.. 

fable 8. Coll'JJOOn and Scientific mes of Plants 
U ed in This eport 

Co n 

Alfalfa 
ranth 
ican bitt rs t 

rican elm 
American filbert 

rican sycamore 
Amur privet 
Ash 
Avens 
Barley 
Be artic 211 

Big blueste 
Birdsfoot deervetch 
Bitternut hickory. 
Black hickory 
Blackjack oak 
Black locust 
Black oak 

Scientific ame 

Medicago sativa L. 
Amaranthus spp. 
Celastrus scandens L. 
Ulmus americana L. 
Corylus americana Walt. 

atanus occidentalis L. 
Ligustrum ense Carr. 
Fru:inus spp. 
Gum spp. 
Hordeum vulgare L. 
Bidens spp. 
Andropogon gerardi Vitmin 
Lotus corniculatus L. 
Carya cordiformis (Wang.) K. Koch 
9!17! texana Bu.ckl. 
Quercus marilandica Mn nch. 
Robinia pseudo-acacia L. 
Quercus s"Dn. 



Common ame 

Blue grama 
Blue panicum 
Blue stem 
Bristle grass 
Broad.leaf uniola 
Brome 
l3uf falograss 
Bundlefiower 
Buttomreed 
Carolina snailseed 
Catalpa 
Chickasaw plum 
Chinese lespedeza 
Chinkapin oak 
Comnx>n cowpea 
CoD111¥>n oat 
Common perilla 
Common persimmon 
Common poisonivy 
Common sun.tlower 
Copperleat 
Corn 
Cotton 
Crabgrass 
Croton 
Crotonopsis 
Crownbeard 
Cultivated lespedeza 
Dal ea 
Dayfiower 
Dogwood 
Dropaeed 
Dwarf chinkapin oak 
·Eastern black walnut 
F.utern poplar 
Eastern redcedar 
Elm 
Euphorbia 
Fall witchgrass 
Field pea 
Flameleat sumac 
Foxtail millet 
Fragrant sumac 
Frost grape 
Oaura 
Geranium 

Table 8. -- Continued 

Scientific Name 

Bouteloua gracilis (HB!:.) Lag. 
Panicum antidotale Retz. 
Andropogon spp. 
Setaria spp. 
Uniola latifolia Michx . 
Bromus spp. 
Buchloe dactyloides (Nutt.) Engelm. 
Desmanthus spp. 
Diodia spp. 
Cocculus carolinus (L.) DC. 
Catalpa spp._ 
Prunua angustifolia Hu-eh. 
Lespedeza cuneata (Dumnt) G. Don 
Quercus muhlenbergii Engelm. 
Vigna sinensis (L.) Endl. 
Avena sativa L. 
Perilla frutescens (L.) Britton 
DiOS:gyrQS virginiaJll! L. 
Rhus radicans L. 
iielianthus annuus L. 
Acalypha spp. 
Zea !!l! L. 
Gossypium spp. 
Digit.aria spp. 
Croton app. 
Crotonopsis linearis Micbx. 
Verbesina epp. 
Lespedeza spp. 
Dalea spp. 
Commelina spp. 
Cornus spp. 
Sporobolus spp. 
Quercus :prinoides illd . 
Juglaris nigra L. 
Populus deltoides Marsh. 
Juniperus virg:J n:J ana L. · 
Ulmus spp. 
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Euphorbia spp. 
Leptoloma cognatum (Schultes) Chase 
Pi.sum satiVUJ.11 L., var. arvense (L.) Poir. 
Rhus copallina L. 
Setaria italic& {L. ) Beauv. 
Rhus aromatica Ait. 
Vllis Tulpina L. 
daura spp. 
Geranium spp . 



Co n 

Ooldenwved 
Ooosetoot 
Gray dogwood 
Greenbrier 
Ground cherry 
Guar 
Hackberry 
Hairy vetch 
Hawthorn 
Hickory-
Hogpeanut 
Hybrid filbert 
Indiancurrant coralberry 
Japanese rose 
Japan lespedeza 
Johnson.grass 
lnotweed 
Korean les edeza 
Lespedeza 
Little blueste 
Milkpea 
1'img bean 
Nightshade 
Northern catalpa 
Oak 
Osageorange 
Panicum 

spalum 
Peanut 
Pecan 
Pennsylvania smart d 
Pink lrlldbea.n 
Plum 
Post oak 
Pr1cklepoppy 
Ra.finosque viburnum 
Ragweed 
Robust lespedeza 
Roughleaf' dogwood 
Roundhead lespedeza 
Rusty blackhaw vibur 
Ry 
Sand paspalum 

Scribner panicum 

able 8. -- Continued 

Scientific 

Prionopsis ciliata Nutt . 
ChenopodiUDl spp. 
Cornus racemos Lam. 
Smilax spp. 
Physalis epp. 
Oyamopsis psoraloides DC. 
Celtis spp. 
Vicia villosa oth . 
Crataegus spp. 
9an! spp. 
Amphic!!:P! spp. 
Corylus americana Walt. I avellana L. 
Symphoricarpos orbiculatus )bench 
Rosa multitlora Thunb. 
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Lespedesa japonica Bailey, var. intermedia 
Sorghum halpense {L. ) Pers. 
Polygonum app. 
Lesped za stipulae a Maxim. 
Leepedeza spp. 
Andropogon scoparius Mi.ebx. 
Oalactia spp. 
Phaseolus aureus Roxb. 
Soiaiium spp. 
CatalP! speciosa Warder 
Quercua spp. 
Ii clur pomifera (Rat. ) Schneider 
Panicum spp. 

spalwn epp • 
Arachis hypogaea L. 
Cam, illinoensis ( ang. ) K. Koch 
Polygonum pensylvanicum L. 
Strophoetyles umbellata (Muhl . ) Britton 
Prunus spp. 
Quercus etellata ang. 
Arsemone spp. 
Viburnum rafinesgui.anum Schultes 
Ambrosia app. 
Lespedef:! robusta 
Cornus drummondii C. • ) yer 
Lespedeza capitata Miehx. 
Viburnum rufidulum Raf. 
Secale cereale L. 

spalum c111atitolium M:i.chx. , 
var. strami.neum (Nash} Fern. 

Panieum oligosanthe Schultes, 
var. cribnerianum ( sh) ern . 



Comnxm Name 

Scurtpea 
Seacoast sumpw ed 
Sedge 
Shortlea.f' pine 
Showy partridgepea 
Shrub lespedeza 
Sideoats gram 
Silver bluestem 
Small wildbean 
$JIX)oth sumac 
Snakeweed 
Snow-on-the-m:>untain 
Sorgho 

Sorghum 
Southern catalpa 
Spanishclover deervetch 
Sudangrass 

Sumac 
Sunflower 
SweetclOTer 
Switchgrass 
Tatarian honeysuckle 
Texas treadsottly 
Thunberg lespedeza 
TickclOTer 
Trailing )11.ldbean 
Treebine 
Tumble ringwing 
Tumbling Russianthistle 
Weeping lovegrasa 
Western ra d 

eat 
Wildbean 
Wild grape 
Wild leBpe<ieza 
Woollybucket bumelia 
Woolly 6roton 

ool.lypod vetch 
Yellow Indiangraas 

Table 8. -- Continued 

Scientific 

oralea spp. 
Iva ciliata illd. 
Carex spp. 
Pi.nus echinata Mill. 
Cassia rasciculata Micbx. 
Lespedeza bicolor Tures. 
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Bouteloua curtipendula (Michx.) Torr. 
AndrOJ?OS9D aacch.aroides Sw. 
Strophost:vles le10SJ?E!1'1Vl (T. G.) Piper 
Rhus glabra L. 
Xanthocep?-.alu.rr. SJ>V • 
Eu.phorbia marginata Pursh 
Sorghum vulgare Pers. , 
, var. saccbaratum (L.) Boerl. 
Sorghum vulgare Pers. 
Catalpa bignonioides alt. 
Lotus americanus {Nutt.) Bisch. 
Sorghum vulgare ers., 

var. su.danense Hitchc. 
Rhus spp. 
Hellanthus spp. 
Melilotus spp. 
Panicwn virgatum L. 
Lonicera tatarica L. 
Cnidoscolus texanus ( ell. Arg.) Small 
Lespedeza thunbergii (DC. ) Na.k i 

smodium spp. 
Strophostyles helvola (L. ) Ell. 

· Cissus incisa (Nutt.) es Moul.ins 
Qyclolom atrip).icitolium (Spreng.) Coult. 
Salsola kali L. 
Eragrostriicurvu.la Kees 
Ambrosia psilostachya DC. 
Triticum aestiwm L. 
Strophostyles spp. 
Vitia spp. 
Lespedeza spp. 
"6lJ.melia lanuginosa (Mi.ch:!:.) Pers. 
Croton capitatus Michx. 
Vicia dasyc!:11?! Ten. 
Sorghastrum nutans (L.) Nash 



HABITAT MA GE 

Habitat gement, commonly called "habitat improve ~," usually 

involves the mana nt or plants, and is used in that sens in this re-

port. Habitat ement for vildlit ha!I been practiced to some degree 

since 700 years for Christ (Luckenbill, 1927), but it baa n only 

r cently, in the last 2.5 ars or less, that its practice has increased 

to any eat extent. miy states are no pending a great deal ot mney 

on babi t 

be spent. 

agement, and ny persons have reco nded that even re 

It might be 11 to inquir at this point, "Doe habitat manage nt 

do any good?" Graham (1947), avi on (1949), Edminster (1950), Gabriel-

son (1951), and oth rs have stated that habitat management is th st 

promising present development tor the future of wildlite • 

. There are r studies that show just how d to what extent habitat 

gements ve benefited wildlife. .Steen {1950) shows th t quail poP­

ulations were increased by deliberate management of the environment. 

Th in.fl ences tro these environmental changes are not ao rent ......... ,..., ..... 

iatel.y, since several years are required for the plants to become estab­

lished and exert a telling influence. 

Some writers have que tioned the importance ot food and cover as 

limiting rectors tor bobwhite populations, _and others have been concern­

ed as to whether habitat man gement is justi.f'ied in view of its expense 

and the lack of proot that wildlife is thus increased (Allen, 1952). 

Habitat nage nt is worthwhile if th land is improved. 
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Well concei ed. d applied habitat plantings y inc-rea th carry-

in c pacity of r as whe quail alr ady exit and incr the number 

or ui table bobwhite ran es. They should reduce or check rosion and in­

crease the r rtility of the soil. 

Te Oklaho nd Fish partiuent has taken an active and in-

intere t in habitat manage nt. In the period ot 1948 to 19.50, 

a large num r of "habitat plotstt wer establi b • These were , 

:f'enc d plot which re located on wide ariety of soil types and in 

different cli tic conditions. While not intended as solution to th 

proble, t y furnished so setul in.for tion concerning the site and 

cultural r latio of sone of the r,lan't specie • So ot the information 

in thi port s derived fro study of these plots, an ex le oL 

which is shown is Figure JO. 

en farmers acquainted with plants th t supple nt their in-

co they have at ndenc to us th • Ir th plants benefit the land 

or th t ii- the are worthwhile ev n though useless or of que tionable 

alu to wildlit. 

Specific Uses ot Desirable Plants 

Field nd. oodland Borders 

The gins of cultivated. fields, wods, road ides, windbreaks, and 

other such areas pre ent a special proble to the habitat ger and yet 

provide an o portunity to ·increase g tood and cover. Erosion ha been 

apparent on such areas, d landown rs are quite amenable to suggestions 

on what to do with these rgins. The edges of croplands next to wooded 

ar as pr sent s cial probl It was noted in the study that crop 

yields on the strip adj cent to the woods are reduced co iderably, so it 

is hardly worth the ns to cultiv te and plant these strips. 
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It the border is le.rt untilled it grows ds d often expansion 

for the tre s. A border of shrub and low-growing pecies will till in 

this problem spac and prevent th croachment of the woods. The herba-

ceous or gras oie will also provide sp ce for turning t chine 

but st be able to t.and this t ot treatment. Plant which see to 

be mst desirable for borders are iven in the following lists . everal 

others cie are al listed in Table 9, but les i known about their 

po ntiailties. 

Low shrubs 
Flameleaf sumac 
Gray dogwood 
Indiancurrant coralberry 
Rafinesqu viburnum 

Grasses and herbs 
Chinese lespedeza 
Korean lespedeza 
Pink vildbean 
Sand paspalum 
Scribner panicum 
Sudangraas 
'Weeping lovegrass 

Cultivated. Fi.eld.s 

dium to high shrubs 
American filbert 
Chickasaw plum 
Dwarf chinkapin oak: 
Hybrid .filbert 
Japanese rose 
Roughleaf dogwood 
Rusty blackbav viburlIWI 
Shrub le ped.eza 
Smooth s c 
T tarian honeysuckle 

Vines 
rican bitter t 

Land devoted exclll5ively to the cultivation of crops would appear 

at first sight to have little value for vildlif . Cultivated fields 

are in fact valuable to vlldlife for several reasons. For example, the 

edges of f'ields, depressions or high spots, or other areas unsuitable 

for cultivation are well adapted tor habitat plantings. Agronomic prac-

tice , especially fro the soil conservation standpoint, y also be of 

mu.ch value for quail .. Such things as strip-cropping, us of cover crops, 

crop rotations, nd use of gre n manure or soil-improvement crops -:y 

add larg amounts of highly nutritious foods to an area . Mechanical 

ban sting of crops, as hown in Figure 31, may al o leave considerable 

quantities of food in the fields, t least for short riods of time. 



Vhil. th re ar vera.l oth r crop 

turni h food for quail, t following 

soil eonse" tion values. 

Winter cie 
Field pea 

iry vetch 
ool:cypod vetch 

Fencerova and Hedg 

eie 
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that 

ar li ted W.,. to their 

S r speci s 
Birdsf'oot deervetch · 
Chinese le eza. 
Common covpea 
Korean le edeza 
Mm1g bean . 
Sudangra 

Hedges and fence of living plants have been used for centurie and 

appear to have a d 1ni te place in agrieul ture. The hedges on the Mid-

st landsca famiJ i ar ight until few years ago, but the 

plant u ed 1n the bed a were mostly tr specie that d tho soil 

and made arey cro 12Dp:roducti v • Also, t ail grew out-of-hand 

Plant:, selected for hed es an living f, noes t, in eneral, be 

low-growing speci s ot good form that require littl. pkeep. They should 

n t read prolificall nd 

de irable s ci would be 

Fences nd h 

ations such as strip cropping, for ero ion control, and for providillg a 

re ttractive lanisca • A pl.ant ed in t nc to repel liv stoc 

ma.et be very den and co ct and should p erabl pos es thorns. 

Japanese rose ( titlo:ra), shown in Figure 32, possesses se charac-

teristic nd mak av effective livestock barrier. T plants listed 

below are elle ed suitable for hedges and living fene s. 

Low shrub8 
Gr. do d 
Indianeurra coralber:ry 

Medium to high shrubs 
rican filbert 

Amr privet 
Chi - pl 
Dwarf chil'lka.pin o 

rid filbert 



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. 

73 



Trees 
F.astern redcedar 
Woollybucket bumelia 

Gullies 
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Medium to high shrubs Cont'd 
Japanese rose 
Roughl.eaf dogwood 
Shrub lespedeza 
Tatarian honeysuckle 

In central Oklahoma gullies are usually a sign of poor land manage-

ment. The JJK)llt costly result is the damage done to the land, but they 

also hinder crop cultivation or make it virtually impossible. They de-

stray trees in woodlands and endanger cattle graaing in pastures. Gullies 

increal!!e maintenance costs on highways, rail.roads, and public and private 

structures. Badly eroded land is unproductive tor 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 4 and 5) recommended for habitat manage-

~nt in cemtral Oklahoma, the f'olloving species seem to be the most 

suitable for gully control. Several other plants a.re also given in 'fable 

9, but their capabilities :tor gully revegetation are not known. 

Shallow gullies 
American bittersweet 
Flamelear sumac 
Indiancurrant coralberry 
Japanese rose 
Korean lespedeza 
Pink vildbean 
Roughlea.r dogwood 
Rusty blackhav viburnum 
Shrub lespedeza 
Sni>oth sumac 
Sudangrass 
Tatarian honeysuckle 

Hayfields and Meadows 

Deep gullies 
Birdstoot deenetch 
Black locust 
Chickasaw plWll 
Eastern redcedar 
Gray dogwood 
Scribner panicum 
Shortleaf pine 

Vegetated waterways 
Chinese lespedeza 
Svitchgraes 
Weeping lovegrass 

Hayfields and meadows differ from pastures in that the are not 

normally grazed, but the pl.ante composing them are mwed for hay, silage, 



Table 9. Specific Uses and Valuee ot Plants Selected for Environmental Management 
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American bittersweet •••• + 0 + + 0 0 0 + + 0 0 0 + 0 + 
ilackjack oak . • • • . • • . • 0 0 0 0 0 0 0 + 0 0 0 0 0 0 + 

Black locust ••• . . . . . 0 0 + + 0 0 + + + + + 0 + + + 
Blue panicu.m •••• . . . . 0 0 0 0 + + 0 + 0 + 0 0 0 0 0 
Chickasaw plum ••••••• ~ 0 + + G 0 0 + + + 0 + 0 0 0 
Dwarf chinkapin oak. . . . . + 0 + 0 0 0 0 + 0 + 0 0 0 0 0 
Eastern redcedar ••• . . . 0 0 + + () 0 0 + + + 0 0 + 0 + 
Fl.ameleat sumac •••• . . . + 0 0 + 0 0 0 + + + 0 0 + 0 0 
Gray dogwood •••••••• + 0 + + 0 0 0 + + 0 0 0 + 0 0 
Korean lespedeza •••••• + + O · + + + + 0 + .+ 0 0 0 + 0 
Northern catalpa • • . . . . 0 0 0 + :, 0 + + + 0 O' 0 + 0 + 
Pink wildbean. . ~ • • . . • • + 0 0 + 0 0 0 + 0 + 0 0 0 + 0 
Post oak ••• . . . . . . . 0 0 0 0 0 0 0 + · + 0 0 0 0 0 + 
Roughleat dogwood •• . . . . + 0 + .+ 0 0 0 + 0 + 0 0 + 0 0 
Rusty bla.ckhaw viburnum. • • + 0 0 + 0 0 0 + 0 0 0 0 + 0 0 
Sand paspalum. • • • • • • • . + 0 0 0 0 + 0 0 0 0 0 0 0 0 0 
Showy partridgepea • • • . . t 0 0 0 0 + 0 0 + + + 0 0 + 0 
Smoth sumac •• . . . . . . + 0 0 + 0 0 0 + 0 + 0 0 + 0 + 
Southern catalpa •••••• 0 0 0 0 0 0 + + + 0 0 0 + 0 + 
Switchgrass ••••••••• 0 0 0 + + + 0 0 0 + 0 0 0 0 0 
-001].ybucket bumelia •••• 0 0 + 0 0 0 0 + + 0 + 0 + 0 0 

American filbert •••••• + 0 + 0 0 0 0 + + + 0 + + 0 0 
Amur privet ••••••••• 0 0 + 0 0 0 0 + + + 0 0 + 0 0 -.J 
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Birdef.oot deervetch .••• • 0 + 0 + + + 0 0 0 + + 0 0 + 0 

Chinese lespedeza • • • • • . + + 0 + + + 0 0 + + + 0 0 + 0 
Common cowpea • • • • . . . . 0 + 0 0 + + 0 0 0 0 + + 0 + 0 

Field pea ••• . . . . . . . 0 + 0 0 + 0 0 0 0 + 0 0 0 + 0 

Hairy vetch ••••••••• 0 + 0 0 + + 0 0 0 + + 0 0 + 0 

Hybrid filbert •• • • • . . + 0 + 0 0 0 0 + + 0 0 + + 0 0 
Indiancurrant coralberry • • + 0 + .+ 0 0 0 + + + 0 0 + 0 0 

Japanese rose ••••• . . . + 0 + + 0 0 0 + + + 0 0 + 0 0 
Japan lespedeza •••• . . . + 0 + + 0 0 0 0 + + + 0 + + 0 

Johnsongrasa • • • • • • • • 0 0 0 0 + + 0 0 0 0 0 0 0 0 0 
M:tlkpea.· • . . . . . . . . . 0 0 0 0 0 0 0 0 + + 0 0 0 + 0 
Mnng bean ••• . . . . . . . 0 + 0 0 + 0 0 0 0 0 0 + 0 + 0 

Rafinesque viburnum ••••• + 0 0 + 0 0 0 + + 0 0 0 + 0 0 

Robust lespedeza • • • • . • .; + 0 + + 0 0 0 0 + + + 0 + + 0 

Scribner pa.nicum .•• . . . + 0 0 + 0 + 0 0 + + 0 0 0 0 0 
Shortleat pine • • • • • • • 0 0 o . + 0 0 0 + + + 0 0 0 0 + 
Shrub lespedeza. • • • • • • + 0 + + 0 0 0 0 + .+ + 0 + + 0 

Small wildbean • • • • • • • 0 0 0 0 0 + 0 0 0 + 0 0 0 + 0 
Spaniahclover deervetch ••• 0 0 0 0 0 + · 0 0 + + 0 0 0 + 0 

Sudangrass • • ••• . . . . + + 0 + + + 0 0 0 + 0 0 0 0 0 
Tatarian honeysuckle •••• + · 0 + + 0 0 0 + + + 0 0 + 0 0 

Thunberg lespedeza ••••• + 0 + + 0 0 0 0 + + + 0 + + 0 
Trailing wildbean. • • • • • 0 0 0 0 0 + 0 0 + + 0 0 0 + 0 

~eping lovegra&s •• . . . . + 0 0 + + + 0 0 0 + 0 0 0 ·+ 0 
1oollypod vetch. • • • 0 + 0 0 + + 0 0 0 + + 0 0 + -.J . . . 0 °' 
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or tor oiling crops and l t f d to livestock. So adows are 

quite per nent int t they ar composed of perennial species maintained 

on long-te basis. temporary, and y even be de up of 

plants, either alone or in gr ss mixt s, 

dow gras es f'urnish v good nesting cover for quail. It was observed 

during this study that eping lovegr. ss (Figure 33) :provided excellent 

quail nesting cover. This fact has lso b en reported by De.Arment (1950). 

So p ts usetul or bayf'i 1ds and meadows, beneficial both to the 

land and wildlife-, are l1 te below. 

Bi toot deerv tch 
Blue panic 
Chinese lespe e 
(:omDl)n covpea 
ield pea · 

Hairy vetch 

Another specie, Johnso 

Korean le de 
J>hng bean 
Sudangrass 
Switchgraas 
Weeping lov gra 
Woollypod vetch 

is not reco nded tor increased pl.anting, 

since it is difficult to er dicate nd is co idered a noxious din 

Oklaho• . It ould noted, however, that Johnsongras !l'lllres a very 

ood hay 1t properly max1ag1ed and is a desirable f'ood and cover plant for 

quail. Better utilization of th Johnsongrass a1.r a v in existence will 

help the landowner recoup so of the loss ttributed to this unt. 

sture and Ranges 

nat1 elands, although dii'ficult to ge 

for pl nd a , oft r great opportunity to i:mprov, the quail bit.at. 

Co tition for th fo e pl.ants and for s eds vari tro light to se-

re 1n d.it.f'erent areas • 

by- liv tock as own in Figure 3h 1n which a t s been t.rupled and 

nutritious part 



Figure 33. A l!leadow of weeping lovegrass which has been 
mowed and baled. Note the density of the grass and the 

oak savannah in background. Payne County. 

F:i,gure 34. Quail nest containing 13 eggs in native pasture. 
One had batched, and seven had been trampled 

by livestock. Okfuskee County. 
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ot diet for liv stock. It is these plants that are usually the first 

to be elindnated 'When an ar is too heavily zed. This observation 

wa also noted by Hanson (1955) in western Oklaho . In the revegeta.tion 

or overgrazed rang lands, ada l gumee ould be included in the plant-

ing mixtures. It has ev n been considered worthwhile to supplement the 

tures which are in good condition with leguminou fora e plants in 

o~ er to increa e livestock duction. Th se pr ctices would also be of 

benefit t.o the land ncl to wildlife. 

Johnsongras , usually found on th n>re productive bottomland in 

pasture , provide good grazing tor all clas s of livestock. The s 

reco ndations for Johnson ss that were men~ioned under hayfields and 

dow apply h in regard to increasing th acre ge ot t"li grass. 

Stock-watering ponds, seeps and springs, and rod d areas should be 

fenced as reco nded by the Soil Conserv tion Service and others. The 

areas would be ot gre t benefit to quail it planted with the proper ds 

ot cover. Japanese rose (mul.tifiora) s b n used to advantag tor 

fencing such areas. In addition to other a pted woody plants, species 

which would be of benefit to both livestock and quail lis d below. 

Bird .foot deervetch 
Blue panic 
Chinese lespedeza 
Collml>n cowpea 
Dairy vetch 
Korean lesJ>eC1e2:a 
Sand paspalum 
Scribner panicum 

Po tlots and Woodlands 

Showy partridgepea 
Small wildbean 
Spanishclov r deervetch 
Sudan grass 
Switchgrass 
Trailing wildbean 
Weeping lovegrass 
Wool.lypod ve1ich 

A postlot is an even-aged stand of tr es ged for post produc-

tion. A farm woodlot is almost always of uneven a and may not be 

woodlands are grazed and y be burned 

under the s ion t t this practice benefit!I grazing. Uncontrolled 
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burning y or y not be a be ficial tool in woodland forage production, 

but it s n t found to be of benefit to timber production on study 

areas. In fact, burning is reco ruled in very few instances lib.ere wood­

lands are managed for timber production (1 estveld, 1939). The management 

of woodland for ti er nd other wood produc would see to bet.he st 

conomical. pr ct.ic in mst c es, the demand is usually heavy ror uch 

products. 

Clear cutting oft.res is usually- practiced in even- ged tams, · 

while selective cutting is usually done in tule'l7en-aged stands . Selective 

cutting is also of ben fit to wildlife, since the compositio of the 

ta.nd is quite varied. Opening up the stand to pend. t better tini:>er pro­

duction nd th planting of desirable species in openings and on the bor­

der of woods is known to increase quail in the Southeast (Stoddard, 

1931). It appar ntly has not been adequately te ted in Oklaho • 

Th following are plant which &PJ::>eail" to be desir bl tor woodland 

planting8. 

ine 
American bitter et 

Low shrub 
FJ.amel a£ C 
Gray dogwood 
Indiatr.ll1TS1lt coral rry . 
Rafinesque viburnua 

diwn to high hrubs 
rican filbert 

Amr privet 
Chickasaw pl 
H;rbrid fll ' rt 
Japanese rose 
Shrub lespedeza 
Ta rian ho ckle 

Sh lterbelts 

Grasses and herbs 
Chinese 1 spedeza 
orean leepedeza 

HUkpea 
Scribner panicum 
Showy artridgepe 
Spa.ni helover deerveteh 
Trailing wildbean 

s 
Ba.stern redcedar 
Post oak 
Shortleaf pine 
Wooll.ybucket lia 

Postlote: 
lack locust 
orthern catalpa 

So them tal 

In open country where m.n v loci ies ar high, windbreaks are an 
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established land- e device. On the windward side of cultivated fields, 

around r buildings, and other such pl c s, windbreaks can be effective-

ly used to check the force of air current • Sh l terbel ts are not used 

extensi ely in central Okl ho but p ar to :ve consid ~ bl v lue in 

providing food and shelter tor bobwhites. 

Plants which ppear to be adapted £or shelterbelt plantings, besides 

furnishing valuable food and elter for wildlife in open a.r s, are men­

tioned below. 

T 
Blackjack oak 
Black locu t 
Eastern dcedar 

rthern catalpa 
Post oak 
Short.leaf pin 
Southern c talpa 
Woollybucke~ b lia 

Vines 
Alrerican bitt rneet 

Grasses and herbs 
Blue pa.nicum 
Pink wildbean 

Other Us s 

Low shru 
Flameleaf SU C 
Gray dogwood 
Indiancurrant coralbel"J"Y 
P.afinesque viburnum 

H dium to high shl"ub 
Anerican and brid filbert 
Amr pri t 
Chickasaw plum · 
Dwarf' chinkapin oak 
Japane e ro 
Roughleaf dogwood 
Rusty blackbav viburnum 
S.mooth c 
Tatarian hone ekle 

Table 9 lists o additional us s of the 48 plants selected as be-

ing potentially itable for bitat mana nt for il in central 

Oklahoma. The in lude erosion control (both wind and ter),. honey 

plants, human :food, ornamentals, soil improv od products auch 

a tint,er, pulpwood, floorin , and so on. Where such ~alues are cog-

nized der acceptance and greater use of the plant can be expected. 

There are apparently few landowners who hav the incenti'VI to plant-

ings solely for wildlif purposes. Such work will pro bly be left to 

public genei and ot e intere ted groups. 

The are, of course, other areas than th cific ones discus 



. prerlou ly that can b improv d for wild.lit • Such ites as streambanlcs, 

rough spot, odd1 corners, by areas, ditches, roadsides, and spoil-

banks may all be planted with apscie that would both benefit the land 

and improve condi tiona tor game. A cash return might even be realized 

fro some of these a . In the end, bo er, 'Wildlife will benefit the 

greatest trom pr etices which are integrated with soun 1a!ld ge nt 

techniques. Cons rvation farming is generally good. "wildlii"e farming . " 

Summary or Plants Selected for Habitat Mana e nt 

»>st of the terial presented in the following anno ted list has 

been given in the ta les and prec;eding discussion • Al though the cri­

teria for evaluation of useful. plants have already en outlined and 

speci s selected on the sis of tho e criteria, it was considered appro-

pria.te to summarize the 

ed for habita i ve 

irtant c racteristics or th species recom­

nt in central lclaho • Pertinent inf'o 

tion not discu. previously is al o given in the list. Jihch of the de-

tailed intor tion shown in Tables 4-7 is not pre ted in the following 

list; the r ad.er is referred to those tables for such information. All 

0£ the plants discussed in the preceding ctio are not reco ntied 

for general · bit.at t; some are pr sented as being appropriate 

tor limited, special, or experimental purposes . 

In the annota.t.ed list . 1 ~rubs are those which are generally 

les than ix feet in b ight. T s cies are consi red to be deciduous 

unl! ss no d s ev rgreen, rennial unless noted as annual, and not 

tolerant to shad unl s t d otherwise. The food values are based upon 

degree of use deri: d tro food habits tudie • T over values are 

based upon rson 1 field observations and supported by th observations 

of others. cific us s of the ele ted pl nts in habitat gement 



are presented in detail in the pr ceding section and are not repeated 

here. 
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1. .American bittersweet . This high-climbing or thicket-forming, 

woody vine reproduces by layerin and stolons but not prolifically. Al­

though the seeds are not eaten freqnently, this plant furnishes satisfac­

tory cover. Seed dis rsal is from about Septe er to February and some­

times later. Oood seed crops are borne nearly ever year, and fruiting 

begins about the fitth year. Al though this species occurs on many soil 

types, t growth is lim1. d on poor soils. American bittersweet is 

shade tolerant. It is d ged by livestock grazing and too eh compe­

tition. 

2. Blaekjack oak . This species is usual a s 11 t , 20-30 feet 

tall, but be shrubby or grow up to 6o feet, depending on he site. 

The acorn is an important food. This plant furnish s poor cover except 

1n shrubby fo en 1 t is used heavily as a loafing ground. The acorns, 

which take two ~s to mature, are availabl !rom Septe er to March. 

Although this oak occurs on many sites, it is usually found on poor, dry", 

upland soils. :Blackjack oak is disease resistant, slow win , and lo~ 

lived. 

J. Blaclc locust. This fast-growing, medium-sized, leguminous tree 

•Y grow up to 70-8o feet on some sites and copoiees fre ly af'ter cut­

ting. The fruit is a fair rood. This tre .t'urnishes poor cover except 

when small. Black locust postlots, though, see to provide good quail 

cover as coveys were frequently observed in such plantings, especially 

during tall and winter . S ed dispersal is fro Septe to April. Good 

seed crops are borne every one to two years, and fruiting begins about 

the sixth year. Black loCl.18t prefers mist, rich soils but is hardy on 

poor, dry sites. It is drought tolera.n:t, shade tolerant, and somewhat 
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alkali ~lerant. · r hi piant i e sily grown from s ed d trans hnts 

11 when young. Black locust is value for erosion control, s a honey 

pl.ant, as an ornan:aental, for soil improve nt. The wood i 'Valuable 
.. 

for posts {Figure 27), ti , poles, and tuel. The shoot and barlc 

omewhat poisonous to livestock. 

4. Blue panic • This rect, vigorous, ass vi.th 

broad leave and heavy basal growth gl"OWB up to eight fe t tall . It s 

in~d eed from India. Blue panicum furnishes good cover; the food value 

is unknown. d disperaal starts 1n u.guet. Al though this grass is 

dapted to heavy oils it requires fairly fertile sites . This species 

produces a large amunt of forag and is good seeder but will not stand 

close grazing. lue panicum is valued for tr ll'i>ank protection and for 

hay ands production. 

(Figure 6) or small tree usuall grove to a height ot 4-10 feet . The 

f'nlit is a fair .food; fruit dispersal occurs ho .Hay to ugust. 'fhis 

pl.ant furnish excellent COTer in s · r and fair cover in winter . Hanson 

(19S3) has also co 
C 

nted on the co~ r value ot this specie and consid-

ditto tb st rtant quail cover plant in northw tem Okla-

hom. This drought tolerant plum i found n>st]J, on sandy oil but oc-

curs on other sites. This plant is uee.tul tor erosion control and the 

truit as hwlan .food. 

6. Dwarf chinkapin oak. This thicket-forming, lar e hrub is occ -

sionally round s s 11 tree and i co atively fast growing. Th 

acorn is an important tall and winter food. This species :f'urni hes · ood 

cover in summer and fair cover in winter. The acorns are available fros 

to April. This plant is usually foun o soil , so ti 

on other si • This oak is valuable .for erosion control. 
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7. !?astern redcedar. Thi mall to large, evergreen tr e gen r U y 

does not grow re th n 4 -50 fe t tall.. The frni t is occasionally e ten 

by quail (Korsch n, 1952). dcedar provides good shelter for quail, 

particularl in winter. Fruit dispersal occurs from mid-Seotember to 

h, and ev n later. Good eed ero are borne ev two to thre 

years wit?} light crops intervening. Fruitin begins in about 10 year • 

dapted to al.Jllost all soils, this tree is slow growing and long lived. 

Although this s cies is partially shade tolerant, drought tolerant, and 

r ists grazing, it is easily killed by fire. As it is a ho to apple 

rust, it should not be planted near orchards. & tern redcedar is useful 

tor control of ero ion and s an ornamental, and the wood is Ya.luable. 

8. Fl.amelear and SI1X>Oth cs. These thicket-forming shrubs or 

s 11 tree furnish fair .food and good summer cover. During period of 

critical. weather, il coveys are fr quently found in or around s 

thickets. This ob rvation has also been reported Willia (1952). 

The fruit is persistent fro September to early su ; fruiting begin.a 

about the fourth year in tlamleaf' e • These found 

on dry, 11-drained, slightly acid sites, al thou h s oth u c pr fers 

t J1X>re ist sites than n leaf. These shade tolerant shrub 

(Figures 6 am 11) are use.tul for erosion control and as ornamentals. 

9. Gray dogwood. This thickly-branch d, upright, thicket-forming 

shrub grows 4-8 feet tall. So re oduction is b stolons, but this is 

not prolif'i. The speei bas fair tood and good r cover values. 

Fruit dispersal is tro A t to early winter, and fruit is produced 

about the fifth year. This partially shade tolerant plant is adapted to 

n:>8t all soils xc pt wet on • This dogwod i. valued tor eroeion con­

trol and as an ornamental .. 

10. or 1 spedeza. Introdue d .fro Korea, tbia erect, 1 afy, 



annual, legume r eed itself. 

Au t to!< y is an important food, 

which is a ailabl tro 

cially in winter. Thi speci 
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will grow on alluost any soil exc pt high- or ex ly wet or sandy 

ones and is suitable for acid soils of low .:l'ertili ty. Al thou h shade 

toler nt and drought resistant, it 1s killed by s ere tr sts. The feed­

ing value to livestock is nearly qu.al to alf l.f • Thia 1 spede is 

valued for cons rvation cropping systelns, erosion control, gr en nure 

and s il improv nt, hay and i",leed production, and te rarr gr zing. 

U. Northern an Southern catalpas. Medium-sized trees growing up 

to 40-50 r et tall, southern catal is usually th 11 r. They fur-

nish fair food and poor cover except when small.. S di 

Septel!lber to April. Northern catalpa bear good seed cro every two to 

three ears with light crops intervening. The co eed-bearing 

a is 20 .. They grow best on ll-drained, 1st, f. rtile soils 

but will grow on overflow land if fiooding last less than about 10 days. 

Th are rapid growing, short lived and coppic freely. The wood is 

valu d tor posts (Figure 21) an other wood products, and the s are 

ed as o ntals. 

12. Pink wildbean. This herbaceous legume with trailin tre-

quent.17 climb over other plants and shrubby thickets. The fruit is an 

important tood for quail. !his pl.ant provides poor cover exce t when 

growing in thick stands. This species occurs primarily on surface soils 

of medi to eoars texture and is usually tound in sandy wood , old 

fields, and clearings. Th seed is available fro Octo to March. 

Thi plant might be useful tor erosion control and soil ove nt. 

13. Post oak. A um tr e (Figure lS} u to $0-60 feet 

tall, it is o 

tall and winter food. 

shrubby on poor si • The acorn i an important. 

hia tree furnishes poor cov ae pt when shrubby 
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or • Th acorn are :vailable fro September to about Marc • Good 

s ed cro are bol"l'le every two to three years with 11 ht crops interven­

ing. Co rcial eed bearing g · is about 2$ ars . This apeci s is us-

lUllly found on , well-drained sites with poorer soil8 but will · e 

tter growth on mre fertile oils. Shad tolerant when young, it is 

long lived and slow growing. The wood is u etnl for rough 1 r, ties, 

and pot. 

14. oughle f dogwoo • A. large shrub growing 8-15 teet tall, it 

is ometi tound a small tree. Its alu for .rood and r cov 

1a fair. Fruit dispersal is tro August to Novelli>er, sometimes later. 

This dogwood pr r rs 11-drained, 1st, andy soils but will grow on . 
drier sites . It is valuable tor ero ion control and as an ornamental. 

15. usty blackhav vi.burn blackhaw) . This slow-growing, 

long-lived, large shrub y beeo a small tree on good ites. Usual.q 

it is round on , well-drained, utral soils uch s sand;, loans, but 

will grov on others .. It has fair food and good eu r eover value . 

t s persistent :til h. 'l'his specie is dise and insect resist-

ant. Th pl.ant i u etul for ero ion control and a an ornamental. 

16. pupal • The of this short, prostrate, bunch 

2?1l8S is n important fo • This plant provides taiFl.y g od cover for 

q n. The eds vailable f".rom August to March. This a ciee is 

co Illy to ds . The 

.toll.age ia v palatable to livestock. 

17. Showy his annual, erect or spr ding, her eeo e 

le 1-3 r thigh; It will res ed and volunteers after light 

discing. It des good food and swume:r cover.. This speeies occurs in 

sandy, open oils of low tert111 ty in dry fields and don and is 
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co nly found in cultivated ti lds after are a il-

able £ro October to Marc. 'l'olerant to shad, this plant gro b tin 

the { igure 13). Valued a honey plant., it 1 

sion cont?-ol. 

18. Switch a s. This d p-rooted, sod-formi 

teet tall. short, vigorous rhizo 

plant provides od cover. Th fair f'ood, d 

September o Decemne· d later. Thi species which 

tentially 

3-S 
1s 

dis availabl tro 

on rly all 

oil sis usual to 

grass are resistant to s 

duction, ediDg draina 

on eandy ils . Selected strains or switch­

ru t. It 1 valuable for hay and eeed pro-

and terrace outl ts ss mixture on 

sandy nd poor~ d· land, and tor dun stabili tion. 

19. Woollyt, ket lia (Chit wood) . Thi l.arg spiny shrub 

P~rP.an and thick t f'o lh) i 

fruit is a · od il ood, and 

shrubby am ................ Fruit eper 

( ors ll t 

plant 

is fro 

s od cover n 

istezrt until y. Adapted to st il8, this 

cies prefers 
' 

11-drai site • Thi plant is partially bade tol-

erant 1s extre y dro as ne:y plant 

·-··-ntal. 
20. nd lzybrid f'il erta. Th se filberts, or zel, 

pright, 

a , t 

beT---Y1 

go 

ero 

am 

cover. 

bo 

d 

Fruit dis 

1n about. s 

drained -~-, ot s ril or t. 

-12 t t tall with d foli-

t taller. he is a cro 

• T fair f'ood 

is fro August to h. Oood 

with light cro intervening, 

' 11-

e rapid growth on good sites 
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dare partially shade tolerant. The plants sually do t bear fruit 

1n the shad • ter (19$0) found no di.tr renc n t e hybrid 

and rican a to site and cl.inatic adaptations. The hybrid bas perior 

nuts; Ameri should incl ed planting for cro -pollination. 

!hey are useful for erosion contl'Ol, as edible 

nuts. 

21. Amr privet. This pright, thickly branched shrub win up 

to about 1, feet in height provid s fair er; th rood val of th 

fruit is unknown. It grows best on fertil, •ll-drained soils. Intro-

duced fro China, t plant is shad tolerant d es r id growth on 

good sites. It is used for erosion control • It 1 

recommend for exper · ta1 us ; so other priY , uch Euro 

might be better. 

22 . Bird foot de rv tch (trefoil) . his upright or preadi , 

long-lived legume with a p, spr ding root grows p to T .n .. _... 

feet 1gb. Introduced from ope, tood 

cover . This plant will grow on h 'TY, acid soil or low t ility and 

o t areas . It 1 dro ht iatant, salt tolerant, withstands close 

zing, and staya green during ot periods . This speei is use-

ful for ero io control, oil t, hon plant,. and for hay and 

produ tion. 

2,3 . Chinese lespedeza. C nly lm.OllD. as ·eric , this vigorous, 

branchin , herbaceo , d p-roo le was introd ced from Asia. 'l 

fruit is a poor foo (Davison, 1945). Thi plant provide excelleltt sum-

mer over and ood ting coTer, cially wh yo .. Al though thi 

c1 prefers 11-drained, lo soils, it vill on t Us, 

fYV n poo, al.kaline,or v eid one . It is drougl'lt 

si tant, d 1 fairly vinter ~. is val ble 

' 
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tor erosion control, soil improvement, a honey pl nt, hay and seed produc­

tion, and planting waterways . 

24. Common cowpea. This prostrate to erect, annual, ummer legume 

s introduc d from Africa. It is a .fair food and rovides goods r 

cover (Figure 23 ) • Adapted to practically all soil types, it will grow 

on poor, sandy sites. Covpea appears to grow well in mixture w1 th John­

songrass. This species is partially shade tolerant and fairl drought 

resistant. This honey plant is useful for human food, green ure and 

soil improvement, and hay, silage, and seed production. 

2$. Field pea . The varlet comroonly used i known as the Austrian 

winter pea . This weak-ste d, ba.lt-villy', annual, winter legume furnishes 

!'air food and good winter cover. Al though this species grows on mst 

soils except poorly drain d types, it does best on neutral or sligbtq 

acid clay loams . It is valuable tor gr n manure soil improve nt, 

hay and silage production, and for a winter cover crop. 

26. Hairy and Wooll.ypod vetches. These taprooted and fib us­

rooted species are slender, twining, weak-stemmed, winter legumes . Th 

ste will grow up to 12 f'eet long. They are usually grown as annuals; 

hairy vetch is sometimes grown a a bien:nia,l.. Introduce from Europe 

thee plants provide good food and winter cover. Food habits studies and 

field observations {Baumgartner~ 1947) have shown that bobwhites frequent­

ly ea"t the green vegetation in the winter. They prefer well-drained, 

sandy' and sandy loa soila and are acid and alkali tolerant . Woollypod 

supposedly es better growth than hairy. These vetches are valuable tor 

green manure and soil improvement, honey plants, hay and seed production., 

sila e, and tort rary terraces., water outlets, an dune control. 

27. !ndiancurrant coral.berry (Coralberry). This upright, spreading., 

thicket-forming shrub grows 4-6 feet tall but is usually mmll . It forms 



d thicket by la~ ring and hould be s only on pecial are • The 

f'rui t is poor quail food. This shrub provides good and t 1r 

winter cover. Fruit disper 1 is fro B pte er to late winter J f'rui ting 

begins about t third year. This pecies grows on a wide variety ot 

s1 tea, even very poor ones, and is shade tolerant. Sometimes planted s 

an ornamental, it is most useful tor erosion control. 

28. Japanes ro • Commnl.y lmown as multiflora, this vigorous, 

r clining, thorny shrub grows 6-10 feet tall and about eight feet wide. 

It reproduces so by la r1ng of branch tips. This .ro e s introduc d 

fro Japan. Although it is a poor quail food, nmltiflora ~she ex­

cellent winter and summer cov r ( igures 24 and 32). It is adapted to 

st soil con itions except poorly drained sites and i partially shad 

tolerant. This species mu t have good seed bed; competition during 

early- growth sta es seriously limits its eurrlval. • A of 6o plant-

in e involving 8,090 individuals on wide variety of ites in Okfuskee 

and H hes Counties sho d a uni.val of about 85 per cent after two years 

or growth. It bas so tendency to· spread on good 1 tes; cultivation or 

grazing will k ep it in check. Multif'lora is so times used aa an orna-

tal. This rose is especially valuable for erosion control nd s 

living fence. It bly will do best in th c tral and southern parts 

of the region. 

29. Johnsongrass. This stout, erect grass ( j.gur 8) with vigorous 

rootstocks gron 3-6 feet high. Introduced from Turkey, it provides ood 

best on th re fertile and 1st ones. This grass is considered a noxi-

ous d by it 1mr. de cultivated ar as and is difficult 

to eradicate because _ of its agressive root&tocks. Johnso s is 

tially eha tolerant. It occasionally cause pru sic acid poisoning in 



cattl. It is useful for hay, silage, temporary grazing, and is excel-

l.ent sand stabiliser. Johnsongrass is not reco nd tor increased 

plantings, but perhaps better manage nt could be practiced on that already 

in existence • 

.)0. Mllkpeas . Represented by t least tvo species the prostrate, 

slender, herbaceous legumes are frequently found climbing over bushes. 

'fheee shade tolerant plants usually occur on somewhat dry, sandy soils in 

thickets and woods. Their seeds provide lair quail food. These specie 

furnish poor cover except in hei&vy stama . These plants might be suitable · 

for soil improvement and erosion control • 

.)l . 1'mg bean. 'fhis erect or slightly twining, annual, herbaceous 

legume growing 1-3 teet high wae introduced from Ania. Although it will 

grov on mst soil types, 1 t is best adapted to sandy loans, loams, and 

silt loams. This plant provides fair food and good s r co.ver ( igure · 

20). There are two varieties used in Oklabo , t golden and th green. 

The golden is· m erect and bushy and may grow to 3-4 t t 1n good soil. 

he golden is grown mainly for hay, sila , forage, !nd soil 1mprovenent. 

The green .is used for co rcial seed production (bean sprouting and can­

ning) &Jld for soil improvement • 

.32. finesqu viburnum. '!'his slow-growing, long- lived shrub us-

ually does not exceed six fe _t in hei ht. It furnishes tair food and good 

summer cover. The fru1 t is availabl.e from September to November and 1s 

often rsistent until late winter. Thi species fers dry-, well-

drained it.es, is shad. tolerant, and diae se and ins ct resistant. The 

plant is use.tul as an ornamental. 

33. Scribner panicum. This erect ss grow 1-2 t et tall; the 

basal leaves form a winter rosette . It is an 1mpo food and provide 

good cover in the thicker stands. The se d are av: ilable until abo t 
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h. Thi s ually occurs on sandy oils and dry prairie • This 

speci s 1 . shade tolerant d drought resistant • 

.3h. Shortleaf' pin. Th:1.8 medium-sized, ev rgreen tr oecasionally 

grows to 80-100 feet tall .. It is a fair food and furnishe fair cover 

when 11. Fruit di.spersal is fro Nove r to December, but o cones 

persist tor long time. Oood. se d erops are borne every five to ten 

rs with li t crop in t intervening years. Co ~ial seed-bear-

ing is about 16 • 'l'his pecies is adapted to most sites except 

thos too high in l or too r rtile. This pine . es r pid growth on 

better sites. 'l'hi tree is u tul for erosion control, and the wood 1s 

valuable for ·l er and pulpwood. • 

.35. Shrub lespedesas. · Shrub lespedeza, co nly known as bicolor, 

. is a slender, upright, leguminous hrub growing 4-10 feet tall. This 

pecies reproduces by se d only. It introduc fro ,Japan. The seed 

is an important quail foo; the shrub provides good summer cover (Edmin-

ster, 1950) • Th fruit is available tro October to about • This 

plant matures seed in bout thr e ars, so time 1n two years . It i 

dapted to most site except v ry acid or tone and es rapid growth 

in od soil • It is shade tolerant. A surv of 6o planting involving 

44,825 individuals in Okfuskee Hu hes Counties showed abo ta 90 r­

cent survival after two year growth. Plantin were d on wid variety 

or sit s. eed production drought re istance have generally been low 

in central Oklaho • Since ked variation occurred in the two traits , 

it a that lection would produe superior str i tor thi region. 

Th plant is very palatabl to livestock. Valued s an orna ntal, it 

is us· 1'ul tor hon y plant, erosion control, and tor oil improve t. 

Exper · ntal. plantings should be confined to the centr and outhern 

parts of region. This species is shown in Figures 17 and 32. 
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Th other three shrub lea dezas, Japan, robust, and Thunberg, are 

also recommended for experi ntal use. Japan lespedeza is s ll, maximm 

height usually being 5-6 feet. It matures seed two to three eks ahead 

ot shrub lespedeza. Robust lespedeza also matures seed some t earlier 

than shrub lespedeza, Thunberg somewhat later. F.dminster (1950) states 

that thee lespedezaa are quite similar to shrub lespedeza in respect to 

climatic and site adaptations and food and cover values. Little is known 

about their adaptability to Oklahoma conditions, however. 

36. Small and Trailing vildbeans. These annual, herbaceous, viny 

legumes frequently clilti> · over shrubby thickets. Although they are 

important foods, they provid poor cover except in the thicker stams. 

· Trailing wildbean bas a larger seed than the other wildbeans, but the 

eed is frequently infested vi th weevils. Trailing vildbean volunteers 

well. 'lb.es plants are usually found on medium to coarse-textured sur-

f ce soils. The seed is available from about September to 1'.areh. These 

species might be us ful for erosion control and soil improvement. Trail­

ing wildbean is shown in Figure 26. 

37 •. Spanishclover (American) deervetch. This slender-stemmed, her­

baceous, armual le 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,. san acid oils i.~ pastures and abandoned fiel~. Th 

se 1s available from June to October. This species might be useful for 

eroaion control and soil impr-ovement. 

38. Sudangraa • This species is quite similar in appearance to 

Jobnsongraes but is an annual and mre leafy. It grows 4-7 feet tall with 

tine, 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 poi oning in cattle. 'l'h1s species is valuable for hay, sil­

a e, and seed production, s a soiling crop and green manure, and for 

temporary dune control. 

39. Tatarian honeysuckle. This large, upright. shrub growing 6-12 . 

feet high is mch br nched and has a good growt.h form. 'this species fur­

nishes good summer cover .. Its food value to quail is unknown. Good seed 

crops are borne nearly eve year.. It vill grow on nr:>st site except . 

veey vet, dry, or unfertile areas. Good growth occurs on the lll)re favor­

able sites. ru:1 ting begins in three to four years . This pl.Ant is par­

tially shade tolerant. It is gra~d by cattle but withstands grazing 

well . alued as an oniamental, this honeysuckle is potenti.al.l:y .useful 

tor ~osion control. 

40. eeping lovegras~. This b ass growing 2-5 !°eet tall bas a 

deep, fibrous root syste • Introduced · ho Atrica it is adapted to a wide 

range or soils . This species will grow on poor, sandy, acid soils but 

will not grow on s e ones. Easy to establish it ~es a rapid, "rigorous 

growth. This gr es resists heat, drought, and moderate cold and remains 

soJDelfbat green at so ot clump in winter. It provides excellent cover 

£or quail, especially for nesting .. The value ot weeping lovegrass for 

quail nesting bas al o been reported by De.Arment (19,0) . The f'ood ~ lue 

ot thi species is unknown. 'l'hiB plant i valuable for cover on land too 

poor for field crops, for ve etation or broad, Bhallow waterways, sand 

dunes, and blow-outs, and for ba7 J)l"Oduction (Figure 33), supplemental 

grazing, and soil improve nt. 
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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 

JlllllY of the leading quail foods &l"e produced by plants which are a result 

of "undesirable" land-use practices such a8 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 quail habitat. management is to increase the total 

population of bobwhites by increasing the carrying capacity of areas where 

quail already exist and creating new covey ranges 8Uitable for quail. 

Well conceived and applied habitat plantings appear to be a possible so­

lution in accomplishing this objective. There is Te little proof that 

such plantings will increase quail numbers, but the habitat mditications 

should be considered worthwhile if the fertility of the soil is increased, 

or el'Osion 18 reduced or checked, or the land is otherwise improved. 

Quail were observed using for rood or coTer ma~ of the habitat plantings 

Jlllde d:uring the course of this investigation. These quail may merely 

have shirted their ranges or, it they represented a population increase 

in the area, may have been produced by some .r-avorable environmental con­

dition or 8UJll of such conditions. Without an intensi.ve, long-term .study 

such evidence cannot be construed as being proof that quail nuinbers were 

increased. 



97 

)t)st of the bobwhite habitat management will have to be ccomplish­

ed with the activ cooperation of th private landowner. 'fheref'ore, the 

plant used for habitat plantings should be of primary benefit to agri­

culture. Practices which have beco~, or are apt to become large-scale, 

such as the u e of Korean lespedeza in pastures, should be intensively 

studied and de the target of habitat management. Few landowners will 

be interested in na11&gi.ng quail habitat if they do not realize an eco­

nomic return, directly or indirectly. Thus, econoD\Y in the planting pro­

gram is a prime !'actor, d all plans should include a thorough valuation 

of the costs involved. Agricultural operations and quail habitat J11Bnage­

ment should proceed band in hand. 

Ye st as a nation and as individuals take a long-range view of the 

problems dealing with our natlll"al resources. The way in which we use the 

land, one of our mst valuable resourc s, will greatly af'.f'""et our 1.'Uture 

as a nation. i_se husbanding o.f the land is, ther fore, not only a moral 

responsibility but a tter 0£ national survival.. The rol of the proper 

kinds of plants to be used on the land then becomes of paramount impor- · 

tance. If the bobwhite am other wildllf'e also deri e benefit fro these 

plants, then so much the better. 



1. The present study was conducted to find whi.ch plants seemed 

IIIOSt suitable for managing quail habitat in centra1 Oklaho • A rela­

tively small number of plant species appeared to be suitable for wide­

scale use. 

2. The 10 leading f'all and winter foods, on the basis of volume, 

co rised mre than 7'5 per cent of the total eaten by quail in the "post­

oak-blackjack forest game type.8 

3. The top 10 fall and winter foods, on the ba is of volume, also 

made up mre than 75 per cent of the total in the "tallgrass prairii 

ga type. " 

4. The 10 leadillg foods, on th basis of volume, de up about 83 

per cent of the total in the central region; the top 5 comprised about 

62 per cent of the total volume. 

5. 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 foods in m:>st years are minor in character. 

Marked changes in ~h jor foods may take place during years of extreme 

weather co~tions. 

6. So of the bigher ranking quail roods, such as ragweed and 

Jobnsongrass, are considered to be pest:> b landowners. 

7. A total of 48 plants, 21 for general use and 27 for limi t.ed or 

special or experimental purposes, were selected as being potentially 
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suite.bl for nagement of quail habitat an the land. 

8. Several of the species considered to be desirable provide food 

for il throughout the winter. 

9. None of th plants judg d potentially suitable is abundant in 

the region, and less than one-halt are eommn. 

10. Several or the selected species are adapted to wide nges or 

soil fertility, n several are very acid tolerant. 

11. Maey of the selected plants are adapted to v ry coarse textured 

soils, and several are shade tolerant . 

12. Perennial specie are generally more usef':ul than annuals, and 

native plants are usually better than exotics~ 

13. There is little prQof that habitat manage nt will increase 

quail populations but such effortl!I would ppear to be justifie if they 

benefit the land. 

lh. Very little habitat management for bobwhite will probably be 

done by anyone except the private landholder. Thus, the na.gement 

practiced must offer him an economic return either dir ctly or indirectly. 

l.S. Many places exist on .the .farms and ranches or central Oklaho 

which offer an opportunity for improvement of h bit.at nage nt practices. 

Plants adapted tor specific sites were discussed in detail. If the care 

or the land is improved, ten bobwhite and other wildlife will probably 

also benefit. 

16. Our national survival depends partially on the va ve use the 

land. The employment of certain plants will help achiev wise husbandry 

of this resource and man, wildlife, and the land itself will profit . 



LITEJU'IURE CITED 

Ahlgren, O. H. 1949. Forage crops. Ll.8 p. ev York: McGraw-Hill Book 
Co. 

Aldous, A. E. and H. L. Shantz. 1924. Types of vegetation in the semi­
arid portion of the United States and their economic significance. 
Jour. Agr . es. 28: 99-128. 

Allee , W. C. , A. E. Emerson, • Park, T. Parle and t. P. Schmidt. 1949. 
Principl es of 1mal ecology. 837 i,. Philadelphia: W. B. Saunders 

. Co . 

Allen, D. L. 1952. Wildlife and the business o:t farming. Jour. Soil 
and ter Cbns. 7:22)-226, 24S. 

Balley, L. H. 1944. The tandard cyclopedia of horticulture. 3 vols. 
3639 p. ev York: The M!.clnillan Co. 

----. 1949. Manual of cultivated plants. Revised ed., lll6 p. New 
York: The Macmillan Co. 

Baumgartner, F . M. 194$. Management or bob-white on the oak-tall grass 
prairie, north central klahollla. lorth mer. Wildl . Con.f. , Trans. 
10: 185-190. 

-----. 1946. Bobwhite food relations to land use in northcentral Okla­
homa. Texas cad. Sci., Proc • .and Trans. 29: 234-239. 

-----. 1947. Unpublished .field r!Otes for 1946-1947. Okl.abo A. and 
M. Coll. 

-----, M. J. rris, J. L . Ste l e and J. E. 'Williams . 19$2. Oklahoma 
bobwhite food relations. lk>rth r. Wildl . Conf. , Trans. 17 r 338-
359. 

Bennett, H. H. 1939. Soil conservation. 993 p . ew Yorlc: McGraw-Hill 
Book Co. 

Bigelow, J . M. 1856. C'J.er.eral description of the botanical character of 
the countey. In pt. Exp]. . -and Surv. Mississippi River to Pacific 

ean 4: 1-4. Fix:. Doc. no . 78, 33rd Cong., 2nd Sess. Senate . 

Blair> W. 'l' . and T. H. Hubbell . 1938. The biotic districts of Oklaho • 
Amer . Mi.dl. t . 20: 425-45h. 

Bruner, W. E. 19)1. The vegetation of Oklahoma. Ecol. Monogr. 1: 99-188. 

100 



101 

Bureau or Agricultural conomics. 19$0. Generalized types ot farllling in 
the United States. U. S. Dept. Agr., Agr. Inform. Bull. J. 1-35. 

Carpenter, J. R. 1940. The gras land bio • Ecol. )bnogr. 10: 617-68h. 

Chaffin, J. W. and R. O. Woodward . No date. A 4-H manual on legumes. 
Okla. A. and • Coll. Ext. Div. Cir. hoo: 1-27. 

Clements, F . E. and V. E. Shel.ford. 19)9. Bio-ecology. 42.$ p. w 
York: John Wiley am Sons. 

Davison, V. E. 1945. 'Wildlife values of the lespedezas. Jour. Wildl. 
Mgt. 9: 1-9. 

----. 1948. Bicolor lespedeza for quail and soil conservation in the 
southeast. U. s. Dept. Agr. Lean. no. 248: 1-8. 

/ ----. 1949. Bobwhites on the rise. 1.50 p. New Yorlc: Charles Scrib­
ner's Sons. 

Arment, R. D. 19$0. Evaluation of Payne County, Oklahoma farm. lands 
and vegetation patterns for bobwhite quail. 69 p. Unpublished 
M.S . Thesis. S'tillwater: Okla. A. and M. Coll. Library. 

Dice, L. R. 1943. The biotic provinces of North Amerie • 78 p. Ann 
Arbor: Univ. Mich. Press. 

----. 1952. tural communities. 547 p . Ann Arbor: Univ. li.ch. P.ress. 

Due , L. O. am J. B. Fl.etcher. 1944. A survey or the game and turbear­
ing animals of Oklahoma. Okla. G and Fish Co ., Pittman-Robert­
son Ser. II, State Bull. no. J:. 1-144. 

Durham, S. No date. Lespedeza, a good pasture pl.ant. Okla. A. and • 
Coll. En. Serv. Cir. S07 :l-2. 

Edminster, • C. 1942. Wildlife management through soil coDServation on 
farms in the northeast. U.S. Dept. Agr. Farmer's Bull. 1868: 1-$2. 

-----. 19$0. Use of shrubs in developing fa wildlife habitat. rth 
Amer . Udl. Cont., Trans. 15: $19-$$0. 

Elder, • C. 19$2. The annual lespedezas. Okla. Agr. E.xper. Sta. orage 
Crops Leatl. no. 9. 

Featherl:r, H. I. 1946. Manual of the grasses of Oklaho • Okla. A. and 
M. Coll. Bull. 43 (21): 1-137. 

Fenne n, • M. 1938. Physiograp~ of eastern United States. 714 p. 
w York: McGraw-Hill Book Co. 

Fernald, M. L. 19$0. Gray's manual or botacy. 
York: Amer. Book Co. 

Forest Service. 1948.. Woody-plant seed manual .• 
Ser. Misc . Publ. 654: 1-416. 

8th ed., 1632 p. w 

U. S. Dept. Agr., For. 



......:=Gabri, lson, I . • 19Sl. Wildlife nagement. 274 p. ' w York: The 
cmillan Co. 

102 

Graham, E. H. 1941. Legumes for erosion control and wildlife . U. S . 
Dept. Agr. Misc . Publ . 412: 1-1$3. 

-----. 191'4. tural principl s of 1 use . 274 p . New York: Oxford 
Univ. Press. 

= ---. 1947. '.t'he land and wildlite. 232 p . New York: Oxford Univ. Press. 

Gregg, J. 1844. Co,~rc@ on the ~ · iries. Vol. 2. Yor: H. 0. 
Langley. 

nson, W. R. 19S3 . Plants for improving land- e and bobwhite habitat 
in northwestern Oklaho . 138 p . Unpublished Ph.D. Thesis. Still­

ter: kla. A. and M. Coll. Library. 

Harlan, J. R., C. E. Denman and W. C. Elder. 19,J' . Weeping lovegrass • 
• A.gr. Ex.per . Sta. Forage Crops Lean. no. 16. 

Harper, H. J . 1947. Crop adaptation to soils or varying acidity or al­
kalin1ty. Okla. Agr. Exper. Sta. Bnll. . B-.316: 1-lS. 

Il"ring, W. 19'26. A to\1r on the prairies . O. C. Wills and J . B. Thoburn 
(eds . ). 251 p. Oklahom City: Barlow Publ. Co. 

Kains, H. O. and L. McQuesten. 19.)8. Propagation of plants. SS5 p . 
New York: Orange Judd Publ. Co . 

Kelsey, B. P. and • A. Dayton (eds.) . 19b2. tandardized plant names. 
2nd ed., 675 p . Harrisburg: J. Horace McFarland Co. 

llages, • H. • 191'2. Ficological crop geo raphy'.. 615 p . New York: 
The Macmillan Co. 

Korschgen, L. J . 19,2 . Analysis of the rood habits or the bobwhite 
quail in Hisscuri.. S9 p. M.> . 0:>ns. Co • 

->Lee, L . 1948. The fall and winter food or the bobwhite in Oklahom. 
23. p . Oklahoma City: Okla. Game and Fish Dept. 

Leopold, • 1933. G 
ner•s Sons. 

manage nt. h8l. p. v York: Charl s Scrib-

Luckenbill, D. D. 1927. Ancient records of Assyria d Bab lonia. Vol. 
1. Chicago: Univ. Chic go Press. 

Mc , R. 1946. Lespedeza culture and utilization. U. S. Dept. Agr. 
armer's Bull. 1852: 1-14. 

---. 1947. s 
Dept. Agr. 

r crop for green manure am oil improve nt. U. s. 
r's Bull . 17S0: 1-16. 



103 

, e, R. and A. D. Mc!Jair. 1948. Winter le s for n manure 1n 
the cotton belt. U.S. Dept. Agr. Farmer's Bull. 1663: 1-22. 

Mississippi State Game and Fish Co ssion. 1949. Growing lespedeza bi­
color. lS p. 

Nuttall, T. 1837. Collections towards a tlora of the Territory of Ar­
kansas . Read before the American Philosophical Society A U 4, 
18.Jh. r . Phllosoph. Soc •. , Proc. ;: 139-203. 

Oklahoma Planning and Resources Board. 1948. Planting and care of for­
est trees. Div. of For. Publ . no. 6. 

Park, B. C. 1942. The yield and persistence of wildlife :tood plants. 
Jour . WUdl . Mgt. 6: 116-121. 

Pearson, A. M. and D. G. Sturkie . 194h. Food crops £or ga birds on 
.ta.rm lands . Ala . Agr . Exper. Sta. Cir . 90: 1-20. 

Phillips, a. R., F. J . Gibbs and W. R. Mattoon . 1950. Forest trees of 
Oklaho: , how to know them. 7th ed. Okla. Planning and Resources 
Board, Div. of For. Publ. 1: 1-135. 

Pieters, A. J . 1939. The annual lespedezas as for ge and soil-con rv­
ing crops . tJ . S. Dept . Agr . Cir . $)6: 1-56. 

---- , P. R. Henson, W. E. Ada.ms and A. P. Barnett. 1950. Sericea nd 
other perennial lespedezas f'or forage and soil con ervation. U. S. 

pt. Agr .. Cir . 66,3: 1-1'8. 

Rehder, A. 1940. nua1 of cultivated trees and hrubs . 2nd d., 996 
p . New York: The cnd.llan Co. 

Rigdon, H. P. date. Fence post production in Oklahom . Okla . A. and 
M. Coll . Ext. Serv. Cir.. hSO: 1-31. 

Sitgreaves, L. and J. c . cod.ruff. 1858. Northern and stern boundary 
line of th Creek country. House Ex. Doc. no. 10h, 35th t'hng . , 1st 
Sess . 

n, • O. 1950. Road to restoration. H:>rth Amer . Wildl. Cont'., 
Tra.ru, . 15: )$6-,362. 

Stemen, T. R. and W. S. Jt,-ers. 1937. Oklaho nora . 7o6 p . Oklahoma 
City: Harlow Publ. Co. 

Stoddard, H. L. 1931. The bobwhite quail; its habits , preservation and 
increase. 559 p. New York: Charl es Seribne?"1s Sons . 

Talbert, T. J . and J . E. Smith, Jr. 1946. The multifiora rose as a 
living hedge fence . Mlssourl .Agr. r. Sta. Bull. S'l.7: 1-11. 

Thwaites, • G. (ed.) . 1905. Farly stem travels, 1748-1846. Part II 
o:f James' account of S . H. Long's expedition, 1819-1820. Vol. 16, 
291 p. Cleveland: The Arthur H. Clark Co. 



104 

To y, J. W. and C. • Korstian. 1942. Seeding and pl ting in the 
practice or forestry. 3rd ed., 520 p. York: John Wiley and 
Son • 

U. S. Department of Agriculture. 1938. Soils and n. Yearbook ot ag­
riculture 19)8: 1-1232. 

---...--. 
..._ ___ . 
--. 

1948. Grass. Yearbook or agriculture 1948: 1-692. 

1949. Trees. Yearbook of agricultlll"e 19h9: l-9hh • 

1~5. Agricultural statistics. p. 264 ... 265. 

Van Dersal, • R. 19)8. tive woody plants ot the United States, their 
erosion-control and wildlife v lues . U. S . Dept. gr. Misc. Pu.bl. 
JOJ: 1-362. 

Vinall, B. • 19hl. Sudan grass . U. s. Dept. Agr,-. armer' Ball. 1126 : 
1-23. 

Wahlgren, H. F . l 91sl. Supplementary climatic notes for Olclaho • In 
Cli te and • Y , rbook of agriculture 1941: lo6S-1074. -

Waterfall, U. 'l . 1952. A catalogue of the flora ot Oklahoma. 91 p. 
Stillwater: Res. Foundation, Okla. A. and M. Coll. 

WeaverJ J . E. and F. E. Clements. 1938. P.la.nt ecology. 601 p. New 
York: kOraw- Hill Book Co. , 

W: stveld, R. H. 1939. Applied ailviculture in the United States . 567 p. 
York; John lley and So • 

---- and R. Bennit.t . 19)8. Improving food and. cov r for vildlife on 
Missouri farms. I. Trees and shrubs. Mi.esourl Agr. Ext. Serr. Cir . 
39.3: 1-8. 

Wheeler, W. A. 1950. Forage and pasture crops . 7$2 p . Bew York: D. 
Van Nostrand Co. 

Williams, J . E . 1 9$2 . Sumac as a bobwhite quail food . Okla. (l)op. lldl. 
Rea. Unit.~ • Prog. ept. $ (hh 4-5. 

1ft, S. • 19,0. Harvesting and cleaning grass and legume seed. Sec . 
VIJ AgronoJI\V Handbook .. lo6 p . ort orth: stern n1£ Region, 
Soil Cons . Serv . 

Yerkes, G. E. 1945. Propagation of trees and shrubs . U. s. Dept. Agr. 
Farmer ' s Bull. 1$67: l-S2 . 



fflA 

redith J .. 1brr18 
candidate for the degree or 

Doctor of Jbiloso~ 

10, 

Thesis: AN EVALUA'l'IO OF PLANTS SUITAB FO BOB! UTE HABITAT MANAGE-
1 NT IN cm RAL OKLAIK>MA 

M jor: Zoology 

Biographical and 0th r I : 

Born: Septe er 14, 1922 t Taylorville, Illinois 

Undergraduate Stuey-: University or Illinoi , 1940-h2 and 1946; 
University or Arizona, 1943-44; Colorado A. and M. College, 
1947-49 

Graduate Study: Oklaho A. and M. College, 1949-57 

E,cperiences: oyed by U. S. Forest Service summers of 1942 and 
19h7; Ar:iv Air Forces, 1942-46; Colorado Cooperative Wildlite 
Research Unit, 1948-49; Fellow, Oklaho Cooperative Wildlife 
Reeearch Unit, 1949-.53; Statistician, UT-A.EC .Agricultural Re­
search Program, 1953-55; Statistician, U.S. Department ot Ag­
ricultllre, 1955-S7 

Hono~ ani ofessional Societies: The Bio tric Society, The 
Wildlife Societ, Phi Sigma, and As ociate Jfember of the Soci­
et of Si !1 

Date o.r Final amination: .,-, 1957 



THESIS T:I'.fLE: Al{ Ii'.;J'ALUATIO!~ OF PLANTS SUITABLE FOR 
l30BWHITB RIDITA:r MANACEI~?~T I~ CENTRAL 
OK!.JUR'>MA 

'fhe content and form have been checked and a;pproved by 
the author a::nd thesis adviser. Change8 or correetio11S 
in the thes:is are not made by the Graduate School of­
fice or by any committee. The copies are sent to the 
bindery just as they are approved by the author and 
.faculty adviser. 




