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SUDceeaful , e!t1e1ent and economical IUIA&gfllent of a gaae epec1ea 

1• depe.ndent upon a pract1caltle vorktng knowledge of Ue ecoloc,. One 

1• rtant phue o~ aniul ecology 1• the atua,- of food habit•;. therefore 

an understanding or tb1a phue ie nec•HU'J' tor aucceaaM aanacement . 

Bobvhi,e quail (Oolinu y1t,;1n1anu,) food. h&b1,, haTe been atud1ed 

thr'oudiout .,,, or l\e ntJge (Judd , 1905:. Stoddard, 1931 ; Martin , 1935; 

Lehman , 1937; on, 1939; DaTieon , 194o, 1942; ~ rtner, 1946; 

lorachgen , 1948; Lee , 1948; Wagner. 1949; Jackaon, 1951; Baumgartne·r 

et al ., 1952; Hanson, 19SJ; Parmalee. 19.53 , 1955; Bood , 1955: Laessle 

and Frye, 1956; lbbinaon, 1957). llo-weftr . data are not &Tailable for 

the, region within which the Oen• Bowe Wildlife anegement Area ia 

located . 

The .atud.T ot 'bo1"rh1 te food, reported. here we.1 1n1 Uat.ed as part ot 

a broad, long-range proJect concerned w1 th the relaUonehipt be\ween 

wildlife, rodent a. cat\le and ranee , an4 the dnelopmeat of aound. , 

practical w1ldl1te ll&D.8&•tnent compatible w1'11 good. l&Ad-uae pr.ctlcea. 

fhe objecUna of Ch• 1tud.7 ver e: (l) k ucerta1n the principal 

ws.n,er fooda of the \obvb1te , (2) to correlate the willter uae ot aeecls 

vUh their aya1lab111t7, and (J) to eatabliah a starting point to r 

deter.mi.nlng trend.I in tood. ue b7 bo bwhl te on th1• area. 

!he relaUonah1p between nilab111ty of foods and actual food ws• 

'by game. bird.a b 11 ttle known or understood. Few 1nnaUgaton ha.Te 
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\tempted to t,dn 1ntornaat1on on thie relat1oneh1p. Most attempt• haTe 

been casual obaern.t1om ot the animal•• habitat . Glad1Z»& , :Siawell and 

Smith's (1940) stud¥ ot the food.a ot Californi a qua.1.l was one of the 

f1ret attempts t o correlate &'t'a1lab111t7 and u.ti lisation of wildlife 

tooda. :Both plants and aeed.a &ft1lable on the ground were aeaaured b7 

theee tn.nstigat ors . More reeent stud.lea ot ava1lab1li t7 and uUUsa­

tio-n of game bird foods are those 07 J3ookhoat (19.54) on an.ilab111t7 of 

food• tor bobwhite quail in eeTeral habit at tn,e• 1n lllinois, and by 

Bungerf'ord (19.S?) . who • led the an1le.bil1ty of ruffed gottse toode 

on an area 1n Idaho . 

The date. concerning seed &Taila'bili ty gathered b7 Mr . Jack Inglis . 

when compared w1 th the crop analyeea , pron.de in:f'ormat1on about food 

selection by the bobwh1 t e quail in general e.nd , more spee1t1cally • 1n 

the region of the atu.d.7. 

IJ.'he crops anal.7sed in thia stl14T were collected on the Bowe Area 

during the 19SS-S6 hunting eeason by peraonnel of the !e:xae Game and 

11eh Oommisdon. The a.nal7aie w • initiated duri zi« the aUJDMr of 19.56 

while th• wri \er vaa emplo7ed b7 the fexaa Bute and. J'lah Cosnmia.S.on , and 

wae completed dun.n« the :tall of 19,56 at Oklahoma Stat• Uni'Nrs1t1. 



The quail erope ueed. were collec,ed from the hunt.ere• ba« b7 

personnel o t the 'l'exae Game and Fish C-0mmias1on during four pu'blic hunts 

(December :,, end 17. 1955, and Jan.Ubr, 1, and 14, 1956). '.rhe management 

area wa, divided into ten blocke to d1atribute hunting more evenl7 sad 

to insure ec curac:, of the tood-habi ta• inTes tigat ion in regard to infor­

mation on type of habitat and s eed avail b1lit7. Crop ruial.71.111 vu 

completed and data •um.marised for each of the ten hunt blocks, but due 

to atuq 11m1taUona only the overall eummar7 (compoeite of the ten 

bloclce) and the tour blocktl needed tor compsri1on with eeed availability 

information a.re presented. 

Teehnieians prepared the crops for fllture anal.781e b7 (1) placing 

each 1n muslin be«; (2) tawng vi th information telling sex, ace , 

date killed , 2nd bloc.k (where k1lled)i and (J) pre•erTi.ng 1n a forul.111 

solution. 

:Kach crop vu indi'l'idual.17 1epara.t.ed in the tolloving manner: 

(l) remond from the formalin and air dried, (2) opened &Acl the contenh 

placed in standard set of soil screens tor initial aeparatioR, and 

(J) \he contenta ot each screen were pl.aced 1n a white enamel pan where 

the final aeparation was completed. !he tecl1.ou Job ot final ••pare.Uon 

was appreciably ha,tene4 b7 the UBe ot a miniature ncuum cleaner. The 

cleaner· was a e1mple ppara tu• inYol Ting small wide-mouth bottle, a 

ruober hose, assorted a1ses of glass noszlea . and a eouree ot vacuwt. 



ere potaible . the seed port1ou of the crops were ldeutU'ied to 

apeeiee. Id.ent1f1c tion was made poseibl• by extensive aid given t he 

writer by the vildlt!e ~e& peno.nnel · nd by the use- of ihetx- seed. 

collection and herbalrtum. • A. O. J. tin of the Patu;xent Res Greh 

4 

efuge identified llaJ31' of the wu:uown items . The sc1eiitU'le nomea-· 

claturo of the plant food 1 tema and range Tegetatiotl were taken from 

01'81'" • anual o t :Bot n:r ( rnal d ,. 19.SO) • Ilo at tempt waa made to id.en t1 ty 

the green Yegetation (leaTea , tema. etc.) or ani mal portions 1n the 

crops and. they were listed only as euch. Grit and so.11 ver-e excluded 

from the ataalyaea aa suggeat e4 b7 tiD (1949). 

A!ter seperaUon, eech tood component from each crop w.aa 'f0lumet­

ncell1 measured , weiped .. cOUJ1ted nd the data recorded on J i: 5 card.a 

bear1nc crop nu.mber , date killed. , block ud. age information. 'J.'ht 

Tolwaetric measurement was obtained by l1q,uid d.iaplaeemen.$ ua i q an 

e: ratus deeigned b7 • Jack Inglis, 1&log1et . !exa.a .Agricultural 

,:pen ent St tion. nd the writer (1:n.glh am :Barstow, 1960) . 91• 

a1 1ficant d1!terence between thie 11lethod and other liquid di e lace•at­

\echnlqun 1a that a correction c n 'be m de tor abeo Uon ot the liquid 

medium by the material which b measured. Since the 111ethod was rather 

tedious and time couuing. a mathematical tmex "as com:pu.ted 07 

ueragtn« the TOlumes obt ned trom a large· sample ot eeeds of each 

epec1•• repreaantecl in the aaalysi• . thus the volume• ot the food U•• 

then could be raptd.17 figured matha•aUcal.17 to r the r emai ning C'l"O e . 

,olwae• vere measured t o o.l cubic can.Umett11~. with le.seer Ue• 

Usted ae tracea. The food iteaa were nighed t o the neareat 11lilli«raa 

on a cha1n-O- mat1e balance . Weight• were ncorded 1n order to b.e:~e a 



direct aethod ot comparing the tood- habih data with the in.to tio.n ot 

eeed nilab1Ut1 vhich vas coaputed 'b;y weight and !requeac7 per acre . 

(per cent of nube-r ot crope in which the toocl i t ems occurred) . per cent-

weight. (per cent ot &ggre.cate weight ) , and an index in.TolTing the Toluae 

and. occurrence .tacton were determined tor eech of the tood 1tema and 

are es•·nted in tabular form. 

!rhe Yal.id1t7 ot the else of the sample aT 11 :ble tor the etuq waa 

tested thro~ the uae of methods presented b7 Hanson and Gr 7b1ll (1956). 

'ale result• of the test indicated that the anal71ed s !Ple o! 411 crop• 

vu approximatel7 3 per cent in exeess of the au geetad miniaun sample 

size of 400 at the 95 per cent conftdence level and within S per cent 

penniaaable deviation. 

A brief NIUll8 ot the test 1a ae tollowtJ: Jf = _4p _ _..(=;i!~ir-0-_p'""') __ • 

Where I' equal• eaple t1ze, d &quala permiaai'ble d.enation from true 

ftlue ot p . nd p equal• the proportion of the animals o! a populaUon 

which eat the maJor foods . 11 e material which comea nearest to being 

eaten 0-1 50 per cen,. ot the a.niule will require the largee, sample. 

1'heref'ore, the uJor tood which haa p moat nu.rly pproach1nc ;o p.er 

cent can ••t the mi-ailllUID 1ample dH for all me.Jor toods. • 9ie tood. in 

th1e etudT mos t nearl7 ap roach1n« ,htt •alue (.SO per cent ) is 

.baranUlus retroneme (;0. 12 p r cent occurrence). 

= 4:p (100-p) 
42 

lf I: 4 (50,12) (lOQ-S0,12) 
52 

• (200,48) (1•9,88) 
25 

H = 399. 99 or 400 crops (m1n1mwn Bample e1Ee) 



Il!GSCIUP1'IOI Of SWJ>t il.U 

LocaUon 

4.t'he 6 . 000- re Gene Bove Wilcllif'e Manage.ment. Area h located on 

the north aide o C the Canadian Ri Yer, in Hemphill County, 1a the north­

east corner of the Tens P .nh ndle. Thie area 1a operat b7 the fe:xa• 

Grune and Fish Comisaion tor :u.blic hunting, wildlitl reaeerch, Md 

demonstration pu oaee. 

Cl ima.te· 

!he climate ot the 'rexae PNlh . dle end particularly Rem 111 Count 1 

ia claet1f1ed b7 the United St tes eather Bureau as continental. 

!hrougbou\ the region, the length ot the froat-tre& period 1e approx1-

matel7 201 da79 . Temperature ayers.gee for th Oa.nadian, e:xe ate.t.ion 

are: Janua17, 36. degrees; July,. 81. J degrees; anmie.l 1!11Jl111Wi1, 14 

degreea; and annual 1111xl111W11, 112 degree• (United St-at• l.Jel~~•a• of 

Agriculture, 1941) . 

Aceordin,; to Jacktton (19S5) the r intall tor 1955 on the Rowe Area 

wae lj. 82 inches (are nin ~), a drop of 7. 21 inches from the norm 

ot 21.0J 1nchee C31-7ear aYer ge, Ctmadian, '!exes, weather sta\ion). 

Th1 decre se in 110t ture fo owed. e. t \ern o t eeYeral eucces d,.. yeara 

of belov no!'JB8l precipitation. R~a.'t'T enove which tul"n1eh l mportan\ 

ount ot t he annual mohtU?'e had 'been lacldnt for , e.ye,ral winters. • 

6 
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prolonged drouth had eer ioue ettecta upoll bo th t he pb¥at cal .ud biotic 

co ponenh ot the area . and 1• . ther e t ore . menti oned. repeatedl.7 througb­

ottt the report • 

dominant ph7e1ograph1cal charaeteriltlc ot the area is the 

aend hills . 'l'heee rolling 9poeUs ot sand are f-ound. ong the north 

side ot ihe a1n stre vhlch flow in a aouthea1terl7 direction a.ad 

are the result of the pren111ng aou\herl.7 v1nd.a blowing acroae the 

•a.nd¥ 2"1'Ter1 . !'he predotdnaUn .aand. hills of the Howe Area can be 

nb-di Tided into six rather dlat1nc\ pbfdograph1e t7Peat (1) creek 

bench ei tuaUon, (2) ughlanda of s t abilised dune• , (3) rolling 4une 

situ.at ion on the lewl terra1n abow the elope of the ri•er Talley. 

(4) an area ot lnel terrain .Juat aboTe th& Ye.l.le7 elope that hae 

acattered duaee , (.S) the deep eroded elope from the upland to the r 1Ter 

terraces , (6) r1•er bench (the old t rr es} j aboYe the bott o11-

l d. In ad Uon to the a d l !llt1oned. aboY • a sull ll8J'pn 

ot boUoal nd whieh 11•• in th ri r flood plain ie an :h1por\ant part 

of the are • The phy ical type• illu tr t d in J'1gure l . 

!he 1011• of the a are predom1 tel7 of deep tHln4 . ther efor e 

ter etr t • re d117 th els 11ttl ru.nott. ind roe1on te 

often s Tere . ~eet!l\18e of theee factors. the oil 1 not uitabl• for 

cultiv t1on;, however, the ve t tion on th s8lld hill• c furu1tb. 

emft lent for for ir rl%l8 ni. la . c t t r hing 1 • therefore . 

the m 1 1 nd- uae industr,y ot th re,eion. 
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Figure - l 

GENE HOWE WILDLIFE MANAGEMENT AREA 

TEXAS GAME AND FISH COMMISSION 

HEMPHILL COUNTY, TEXAS 

Approximate Scale 1" • 3700 • 

Bobwhite Quail Habitat Types (Ingles, 1959) 
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Vegetation 

t1ea.ver ~M. Albertson (19.56) have chuaet.erimed the vegetattan ct 

the sand hills as the bunch-gmss type. anti originally of tall. mid and 

eoll'Je short grss-sas.. l!o\1ever ~ after y,ears .o.f ~lltwe. prtnrtl.y sevare 

overgru1ng and pnlongad drouth.. the original and more pa.la.tab!$ 

grasses e.iad torbs are rela.U:rely sparce and he1/$' been repl~ed by 

inci!'easer tne species of grasses~ f'orlls and brnsh. the raJJge has 

improved little even wii#h ten years of no grazing. St!nd1:u~ge (},rte1oos1a 

filtfol1$) and sand cl:ropseed (Smrolwl!! cmtandrus) were the dominn~ 

species oa the Rowe Ar·ea (Jackson. 19.55). 

1'.te dominat illg s•ndsage «!, ves the a:rea a rather monotonous and 

barren a.apeet~ however. stoole of tell grasses• predom1natei, sand. 

blue&teni (A:Pdmpgeon hallU) and giant ae.nd reed (£....~am,ov11f~ giantea.),. 

and small mott* of wood)? species. :primarily Ch1Qms&.w plum {f!'unus 

§!Et1.tol1a) and sumacs (i.J'!u ,i-omr.ttis;a and. l'thuu glabn), are fouad 

scattered with va!"Jinc a'bwldaaee over the $1'eti.. Jlu&s1ftn thistle 

(§!lsol~ pest1fer) of eons1cterable ·importance as wildlife food tmd 

cover· ia found d:lstribu.ted over th& range., especially ia the depreseions 

and lower elevations. along the ~1 ver bench. Cottonwood (lJ)pulg spp. ) • 

lmok\er17 {qel~ts reUeulata.). elm (ffl.m\'UJ rtwn11a). e,nd 'black locust 

(Robinia r;aeudq-Ace.cia) are common trees fcnmd. along the river and 

creek aruua.ges. '?he small J!'.lru"iin cf rich bottomland is B\J.b-irrigated 

and p:roduo&s a rather lumritiat iVOtr\.h or g20,;ff 1 predolldnntecly Slflitch 

~ss (E!micwa l!,gatwn). Indian. grase ( Sorm,a1trwn at~@) tind 

l>luestems (D4;mpte9n Bz:ip.). 
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!he araa.• s lmidsoape prea(llnte ~ €~enerdly b$?:'ren ~peet ii1ich ts 

rttther misleading a~ 2?6 plant ,pee.ie~ representilll; 64 fa.rd.U.ee have 

been collected and identified on the M6we MM (Rowell, 1955). 'This 

list. ie not regarded u being eomplete. Owing to the ntl.Slbe.r of 

import.ant food species· and the d.ittri:button and alJuadtmce of b~shy 

coff.r (Ohiek&saw plum. a-.Xnk'-\0, e9.ge. end Ru.s $!an thist.le}, the eand hills 

have a relatively high carrytng e11.paeity for bo'b•'hite quail. !he mo-re 

than 60 plant spec.ti.es used M food by qus.11 ~ fowid 1n this stuq 

(Table l!) imUestes. further the quali\V of this quail habit~t. 

:Baum~tn1Jr ~t ei,l •. (1952) noted that the snady lands of western Oklahoma 

(simil"l' to tboae ot the stud;v are.a) consietent.11 produced the beet. 

que.11 hun.ting in that. st;J1te .• 

'.alere are seV:&n rather generalisi;ed bobwhite qwail habitat tY'!'J&S on 

the Gene Bbwe Area tfhich eonf'otti to the Jibw&iogmphie d.i'Yision~ reeog­

nt~ed above,. ~et1e, to a degtt.e. differ in veg~t-tttiff eover~ ~he mott 

~ent and important. el:mraoteristte. dttferentt&ting these type~ i& 

the dist:ri.bu.'Uon and .abundance of wooit, eoffr. Ji ~.e,t~iled e:n~e1s of 

thete types is, p:resented 'tty Inglis (1959). irlef d.esoriptions te.kan 

from his pu'blioatio:a are presented 1n '1.'~ble I .. 
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1'l'•tt Wif.Af tt?ES Oll !ml GJnm BOt111 WIL»LIB )f.A!AGllmift' ~1A. 001'1.Jl ~Llff • 
l")OI) S'UPPtT DUfAMIOS AND (JtAU, lro:t-UtATION ORA'RAC!ImilSTXCS (IIG.l,IS, l9J9) 

fl»! . . yover ,~liSI . . Jbod $Upnl1z P7Aam1gs . ,iP,,t,il foP'.9:latiop. PJ(~iC! 

Creek llench 

loughlande 

Jelling Dun.ea 

Scaitered Dunes 

generally good; ground 
caver not well 
d&Yelopeti 

eJtCellent shru.b'b1 
cover { 'Olum and skunk- · . 
'buah thickete) tP"ound 
cover algh.17 varla\le 
d.ue to xer1c d te 

scattered plu.m and 
sk:unkbush thicke.b , 
larie ClW"Dps of se~; 
ground cover ftl"iabl• as 
to season 

shJ:"U.bb1 coverts 
eoattered, sage low 
thotlf,')1 wid.ely d.istn ... 
'buted; gi-ound cover 
poorlr developed. 
•ariable due to annu.al 
clim.ri,tio varta.ti on.e 

modera.telf productive; some 
Vl!tl"i&tion due to climatic 
fiuctwattous 

high to low; prodttction 
4•p•nd1ng oa annual climatic 
ext1reme:s on X1,1!1"'1e s1 te 

productive to fairly eo; 
variable due to elim!Ltio 
e.xtremes and xe~ic site 

moderate tc low production, 
d.ependtng upon annual 
cu.matte variation• on. 
xeric site 

a\able, tairl7 high; some 
annual variation 

hit$4r dynexnic; high to 
ve,r:1 low de:pentltag on 
van.a\1011$ of food and 
covti:r and effective repro­
ductive potential ot popa­
lf:;tion 

dynamic; hidi to low depend­
ing 011 annual (seeondm.17) 
variations in food and 
cover and effective repre­
du.ctive potential c.f 
popu.le,tion 

<ey"namic; modere-tely high 
1a be,t ¥ears to •err low 
in \)J()Jlet ye~s due to 
Y8l'iatione 1n food and eo'Ver 
and et:tects.ve reprodu.otion 
.Potential of population 

~ 



!.UL.I t (Oont:htued) 

!Pqe , Cover gplib; Jbod SuJWll pyrmmtes Qp.gl Populatton Pm@:mics 

J>!,"oded Slopes 

liver hnch 

i<tes.dows smd Sloughs 

11 t tle thrul>b,7 coyer, 
e~ge common but low 
and i:aef'fecttve; ground 
eove:zo poorly developed 

model'ate \o low depending 
tapon annual clime.tic varia.­
t.lons ca xeric a1 te 

geaerf't..ll.7 good; shl'U.lib7 predue°U.'Mt tome vnrlatton 
with good 19ound. cover due to elimeUo extremes-

coverts seatter-ed 
(sleue,h.s and tree 
r-ows) gJ'oun:d. eover 
often too de:nae. 
variable due to anm1&l 
mowing 

fairl7 h!t}1 to low prodne~ 
t:ion depending upon grass 
competition m:id whether 
mowedt geod a.~d slou~a 
locally dep.enda\l.e due to 
eubi rrigation 

low; eom~ coveys te-ua 1n 
drawill t1here cover and food 
su.pplS.ea ai-e more abuadll\n\ 

stable.. ht.p; some ti\Jlnua,1 
variation 

stable; moderately low 
exeept el"ound. coverts 

.... 
ti) 



ie·su.ltg ,of the analysis of 411 bo'bwh.lte quail crops eollectet.l on 

the Gene Rowe i1Udlite M@.n.m.geme-nt Area during December. 19;5:S, .and 

Js:a.u:q. 19$6. are pr&lilented in 1l'&bles II, III, and IV. A total of ?2 

dift.e.reu.t tood items were tdent1£1ed. however. only 10 items consti tu.tad 

l.o per een.t or more of the groas Tolwne. )bods of veeeta'ble origin 

eonsUtu.ted 98.9 per cent b7 v-olttme of the tot~-l diet. Of this per-

up ,~. 7 per e&nt by volume ot the total diet .• and greens 2.3 per cent. 

materiel. in mott cmses Yery tine sand. oo:mprtsed. 1.9 per cent b,1 velum• 

of the total. fhe first ll fo-ods. ranked. by index nmiber 1 mruie up 

approximately 90 per cent by volume, of the total food$ ea.ten. Th..ese 

tea;enp1•). stic.kleaf t4entselt~. (l";~e,p;hella striettt.) • erect. dQyno•er 

(S.ommeltu. el"ecta) t glendular Croton Corot.on gl~,nd.Ulgns}. gr,e,ens., 

western ra~»eed (Ambrosia. »e~los·tl!IC!f!) ,. redroot Amar•.n'ih (Amaranth.us 

'J\'&trofie.xtit). siuugle l!lu.phorbia (Egnhorbia he,c~f:'.OP). animal ma.\t&l"• 

fringeleaf Paspalum (fa.s~1alum s.11ia:Ufoliwn). tm.d iu.ssie.n thistle 

(J$.l;o}a nestif'er ). fens Croton we.s 'b1 :te:r the t110st important food .. 



rather le.r:ge v~riety .('.)f foods, end further. that only a small m.unber of 

food@ oorn')';rrised tlui bulk of the diet~ Deeause of th.e limit,ed tteopa o~ 

the study end the rapidly changin.g enrlroru5tental conditio.tts due to the 

as this would neeessHate several ye~ro o t oro:p allaly-sis plna det~iled 

nutritional ~nd availab:Uitlr studies. t1here:fore, the :first elevon food. 

items {ra.nked by the volume-:f're(JUEtney index developed bt Eaumg:8-rtner 

et a.J .. ,. 195.2) nre arbitre.rily i:lesignated as being the J .. >r1raei1J.!:'>l foods cef "'" __ , 

that under differing eeoloetoa-1 conditions they mitffe.ct hrtva ft.renter or 

lesser 1~ortruice. !Some signif'iec,l'!Ce is rtd.iled to this when it is .co,:i-

14 



In the follow!~ d1seass1<!1n,, the statements about the relative 

status o.f and re,spenae: to lmid-uae :and. 4rout.b:\ eonditiona o.f spee1tio 

plant s:p:ec-iea ~re: taken from Engl:e~n and l•lson (1946}, Weaver (l9S4) ~ 

Md Jac1"1>n (l9,5j) U!lless otherwise stated. 
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1'.Al!LE II 

SUMMARY OF !HJ ANAtTStS 01 411 :SOBWHl'l'E CVJAIL OROPS COLL:20TED ON TRK 
GED KOO WI LDLI N MAllAGEf.fflET AREA . IDllMPRl LL comm t !EXAS t 

DORI NG THE 1955•19$6 liUlrrllfG Sl'ASO . 

•Volume- Frequency Per cent Per cent 
Food Item Index yolume occurrence 

'l'exaa oroton (Cl'Oton texep•\1) 
Sticklea t Ment zelia (~entzeli a 1tr,.eta) 

ec\ Da7tlower (Commelina ,t!NC\a) 
Glandular Oro ton (Croton gl.an.duloaua) 
Greens (leaTes , stems , etc . ) 
Wester n Jul&veed Csbroe1a pdloatacbza) 
Redroot Amaranth (A,p.r anthut i:,etrof'lemg) 
Sizangl• llu.phorbia (lli.P!i9rbia hex,gopa) 
Animal Matter 
.Jringeleat Pa.pal.um (?a!pelum c111at1fol1ua) 
Bwaaian Thi1tle (SAlaola peati ter) 
Prickl¥ Poppy (Aroaope 1n\ermec11&) 
Purple Sandgraae (%riplaa1a mu:mµ:ea) 
Sand Drop1eed (Sporoboly GttRtandrua) 
Su.11 W1ldbean (Strophoat 7lea pau.oltlora) 
Woolly lndianYheat (Planta,to Pur1h11) 
Ea.phorbia (Euphorbi a spp. ) 
Prairie SUnflower (Bel1an\hua ;getiolerie) 
Goose:root (Chenopodi wa de•iccatutg) 
Green Br1atlegr&9a (Seta.r11 yUid1a) 
Weahrn Indigo (Indimfera lep\osewa) 
1all Witchgrasa (J+fptoloa 2oe;na\ uro) 
Cpeenad•l1,Jit SUlli~a (SUll19da fZlTatice.) 
S111t1.t (§'t'hecelotheca epp .. ) 
Anmial lnrio,gomm (lrio,wnu annuy) 

1. 0 
2 • .s 
4-.o 
5.5 
6.o 
6.s 
6.5 
9.S 
9.5 

12. 0 
12. s 
14. o 
11 ... 5 
16. 0 
16. s 
11. s 
18. 5 
18. S 
18. S 
19. 0 
21.0 
21 . 0 
23.5 
24. o 
24. 0 

69. 92 88 .08 
) . 79 76.16 
2. 41 61 . 00 
2.56 44. JO 
2. )0 49.14 
J . 90 )l. 6) 
1.34 .50 . 12 
1. 80 27. 01 
1. 12 32.60 

.81 ) 4. )1 
l . O) l?.80 

. 88 17. JO 

.51 26. 0J 

. 04 57.18 

. 81 12. 90 

. )l 18 • .50 

.51 10.11 

.45 12. 17 
'l :,6. oo 

.85 6. )3 

. 90 4.62 

. 40 9.so 

. 84 4.14 

.25 6 . 10 
T 15.60 ..... 

°' 



~AlniW II (Oontinued) 

ieivolume ... F,tequency ?:er cent fer eent 
f()od Us. .. . .. . .. .. 11411 Vol\'!:m!. . ..... Ocma,rteneft 

.Fla:hed_ge (O,%Perus spp.) 
Oritrb:tella {it,:r1st.atellill itmesU) 
S~nd Lovt!ligrasa (J.urosti,! trichotles) 
G1e,n1. Bagwced. . (A!!!b:rgs\~ J;.ri !id§;) 
:Big Se.ndreed (Qf,ll!!filOVilfa ,a.~ta~) 
Crape {Vitis agerttol1a) 
~ble B1ngw1ng (Qze~olome fttr1pliei:tolium) 
Spotted 11'uphorl>1$. (Qlemeeszre &eulate.) 
Oa~ol1aa Oromwell (Lithosp~rmum ca.rolinensf!.) 
Ma.t Sen'1bur (Cenehl:Ja:! ~moofl) 
W~del1a (A.lit.om.a ep:p.) 
Sncn,.r-on-the-Mou.ntaln !u.Jihor'bta (~nh0.rbt;a 1J1~:1";;1H'fl) 
Je.lsemallotit (f:l9.lVm\1il"t&l spp.) 
l\Zetleaf Hacklu~rey (&el\j,§ :rei1cula~a) 
Grama (:eoutelo'M: spp .. ) · 
itttekeeed (Qorie»ermum spp.) 
Unidentified 
Ollltrop (J!!!stroemia Sp?.) 
Yerbe.detaJo (Egl'ipt~ olbn) 
Common su.nnower (Hel1;!J\th:g annuug} 
A•u.re Sage (isl via fi>§Ut'e§) 
'.Bundlef'lower (;Q!amanthue spp.) 
Senna (~asda f;t;eiouJ,at!,) 
1.'iekclove:r (Deamodium spp.) 
})okeber:ry (fhz:!olaeca spy.) 
Swi tc.bgrase (P~rd.gwn vtr·Qtnm) 
Juffalogou.rd. (Ououtbita !oet&di§rd.ffl} 
Rush.pea (}lotfmaneegm,a JamesU.) 

26.0 
26.5 
2.6.5 
27.0 
21.s 
29.0 
29.0 
29 .• S 
30.s 
;1.0 
31.0 
)2.0 
32.5 
:,2.s 
32.S 
:n.o 
)3.0 
:33.;S 
J).S 
33 • .S 
'.34.,S 
:,11-.s 
,s.o 
3.5.0 
,s.s 
:,; • .s 
;6.o 
36.0 

T 10.22 
.12 6.os 
.Ol 8.27 
.81 1.9.S 
'» 6.60 

.13 lt..14 
!f 6.10 

.01. s.e, 

. ir s.60 
'.I.' 4.JS 
f 14.38 

.4:, .24 

.25 1.21. 

.04 2.4) 
~ 4.14 

.Ol 2.61 
f J.Li.l 

.07 1.46 

.06 1.10 

.o, 2,.19 

.01. 1.9,S 

.01 1.95 

.01 1.10 

' 1.9.5 
.04 .. ,, 

i;;:t 1:10 
.04 .49 
.01 1.22 

.,,... 

"' 



7.ABLE :u; (Cktn\1nv.ed) 

*Velwne .... Ji'eque.n.cr Per teat Pel" cetlt 
Food. ttem , , ... tnd.e1 ... , . . , !olgt O~Nu1ce , • 

@pikese(lge (Jl,eo.eh$r1s $pp. ) 
eommon Persimmon (mos,att2s .Virgt1ds1) 
smo()tb 13\mac (Jhu. cl!b.N,) · · · ·· · · 
~1o:rn:tng °"101."7 ( tpquf app. ) 
Virginie. 11ephrord.a . (,:em;p•o@ia vl,r~ni!J!!) 
Common 11 tehp'u:s (Emd.cnm $!1}Al:);S!ff) 
C".oldenvtad (]!f:1onou§h. ~il1atu.1) 
:U.ppia (~ippia spp.) .. · 
Bluestem (&9dr9nogsm Cpp.) 
hagrant Smnat (Jim! a.rgmat iCll) 
Prickly her (9lmn~1& spp. ) 
Gold.en Aster (~hUU;;@i§ ispp.) · 
Su~pweed (Ive. aipp.) 
Sma.llsptke Mettnettle (~e!unerta ei;lin9rte~) 
Viiu, ... M.e$qµi te (P,r;ug.cw:a 9b£ugwn) 
lbek (Rule! Spf1, ) . 
Seuit1ve Brier (~ghr8,alda l{µt\a;llii) 
:i1gntahade (§olamwi $pp,.) 
llo$enng kill.arc.lie. (qmt;Um,rdia :sslcAe\11) 

)6.() 
j6.5 
36.5 
:36 • .5 
:;6.s 
'6.s 
J6.5 :n.o, 
'J?.-0 
'7 .. 5 
,1.5 
'.)6.0 
:,a.o 
:38.0 
:)8.0 
,s.o 
:;s •. o 
'.)8.0 
)8.0 

* Vi,lu.me-Jrequenc1 Index = .IN!! g~. VC)l\'Ulle, 21u:, l"@:nk of freguener 

fl l.46 
.o4 .24 
.o4 .24 
.,0) .49 
'l 1~22 
~ 1~22 
! 1~22 
~ :a.: • 73 
If • 73 

.. 01 · .;21.t. 
'!f .49 
11* .24 
f .24 

' .2l} 
! .24 
1 .24 
f .24 
f .24 
~ .24 

s 



!exaa Croton ($2.l'oton te;gendt) waa b1· tu th& mos• 1mpQrt~nt food 

~sed, Qll u.tilbmtton. rro:ikint; first 111 the index, comprising almost. 70 

;p0:r cent by Vt)lume and. occurring in over 88 p~r ce-.i of the 411 crops. 

It b lJ.glieved that the importance of this species was due to the fret 

1t ie tint ot ~11 a very aceepta'ble food; ruther it is drought h&rdy 

both in vegetative growth F.nd seed, production. and 1t increeses -reoo11y 

with dia\u.r'bance of the soil* It was found to be 4:!b,m,dent and widely 

distributed over most of the eree. iJ.'e:ims Croton ia reported \c 'be en 

importe.nt f<>od :in other pt>.rts: of the bobwhite'& r®.rt§:;'S; howewr onl)7 .in 

w:rth eent.rs.1 1le·U!:$ (Parmalee. 19',S:3) h!t1! it 'been reported used to the 

extent fo1;ltl.d in this e:tudJ'. 

SU.ckleaf Jil.entze11a (Mtm·bel1a ll!,rict:~) wes a!~-0 ettten very 

extensivel7. '.IJhe :forbt e. perennial. is a common and tn>ieal me-..nbel" ot 

the sand hllls nora. e.nd was found ttbtmdecnt>l,7 and well d,btrtbutea over 

the st.uq m"ea wi\h tbe e>rof!}itioa of the bottoml~nd aee-tiOn. ·fbe species 

1:nCNdes with overstocking ,of 11v,estock and other soil d.isturbancefi 

and is believed to be exeeptio~ll.Y t!ro~t r~istent. Fo:r e,:a.inple. 1t 

-was one o:f the few plants to fruit during the $rlremely 4r:, 1951:t grow­

iJJg sei:,.scu1. !£he valu-e or Man:heli& us show in this study su.bst~..nt!ate& 

J~rtnsr•s stat~m~nt (19S2) that it had. local vi°'lu.e in western 

Oklahom:e,, a:ncl that fu.rther study rd.g}':;t pr-ov-e it to be a uu1,Jo:r tood.. 

19 
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l?'eet da1flower (Co¥9:eli.n.a ef;!_g,ta} ranbd third..; its importance 

stre-n&thene-d b1' its rather high frequency of occurrence {61.0 per ctn\). 

fh• epeci0e 1t: a perennial \'I.1th a good root aystem; however it is 

belieTed to 'be q~te s0:nsitive to dro~t eonditions. It itl ~ pala­

table range plant,, therel)y' decree.s11lg wtth overstocldng; however it 

~ a common and. Videspread plSJ1t. on the Howe Area.. It b.as ~een Mted 

to be an. importa-nt quil food. but in no other known study h~ it been 

found to at1u.dn the high usage as shown :in thi$ inves't,igation. 

Glendal.ar eroton ((!l'oton ~\.rmduloe~) • a lm-ge seeded, -sStnd7 soU 

Wlmt~l • ranked fO'm'th. ~e s:;,eei es was oommc;ua o.n the area, i1ad 

increases with distut'bance. Like IJ.'e,;e;.s Croton, it 1s thought to he a 

good seed produeer. eTen und.4S!r drouth eon41tiona. 

Green vegetation (,veens) composed. o t flower pB:tb, lea.v;,,s, stems, 

eto., ranked fi.!th. f.h:e value of g.re®D st\1..ffs M a source of vitamin 

A hes bMn indicnted by liestl•r (1949). Also. U has b~en gen.er~lly 

suggested that this tY}}e of :food ie A source of earboh7ii.re.te$, minerels, 

vitamins end moisture (StoddBrd, 1931). It is po~eible toot d'll.rl. »g ~ 

,er10dl!!! green veit1ta.U.on becomes t.'lUCh nrol"e important. as both e. source 

of t110tsture and tood if s.e$d prodttCtion b reduced. 

Western rag..reed (f\.tqbrosip,. :c,s~lost~hla) ::ranked sixth tu ue.age alOJJg 

with red.root Amare,nth {A.maranthus ret.rofl•:g.us); howeY6r it had the 

seeo•d h1gh&$t perc~ntage by volume (3. 90 per cen.t) .of all the foods 

e&tt!n, f'nd occurred in &~pron1natel1 )1. O per cent of t.he crops. file 

species wat not eTe»lF di~tributed over the uea. but was fou.nd spotted ... 

17 S.n s..mal.1 aggreiations or clumps. 9!11s might be at least a partial 

an.-wer to the lower treq,uency of usage $.S c.ompared \0 the other princi­

pal foods. 



fhe l.1ttle ragweeds (f+gfbl"O!i_! Uilo~t1JM;(tl :tD.d l\mb:t"O&.if! 

artad.eU.folSi4t) i¢e $m011g the :mtJ&t important foods of the '.bobwhite Oft:' 

moat or its rcge.. Uley are usutal.7 i!Mutoetated with disrtune4 soils, 

oemir a'tn:mdentlJ. en overgnz\l',i!d pastures, ~.nd no~ll7 produce a '°oc1 

seed erop. Mow~ver., Inr:;lis (l9.59) iruU.•ted the.t t.fflstern rs:gn~ t• 

dependent on ev~ ~wmuer m.1ns ,for ~o• ~e&d praduet!on. S1ne$ the 

erop,i ·analysed in t:h1s 11Jtudy were ta:.kea ·during .a. p~od of severe 

drouth. it would aeefil po-ssible that the imp:,-:rt.anee of ragweed was 

minb11med during t.h& ;plln"!o.d of thta investlgaticu.t by a seed crop failure. 

Red.root Amaranth (Amal'Nlthus reU'o.t'lems) oceurr&4 in apcpntnmatelf 

.;o per c-eat of the eamplea.. A total -of almos·t 40 tho-usand of tbttse 

•mall., eh1n7 ee.eda were f'ouml in the 411 crops. 'lhe pl~..at, aorm.sll.7 

eorud.der&d an ~rie'2.1 tur~ :gaet. was e.aroon on the area. part 1eularl7 

on the disturbed el tes of the. heavier· soils between sani du:aes and 

ru.QJ.tg the cnek and river bot\o-m,. It t.11.$ consideJ>:ed to 'be one of the 

most alnmdan\ for'bs. Al.tho~ 1$ la readily esta'bl:1shed, .~llcwing land 

dist\ll'bnee., it 1a co:nsidored a palntnbte livestock food .and could be 

~xpected to d•..cl1ne with mrmal stocking. 

Sl•ngle Eu.phorb1a {'.f!hullorb~a hepgo,m) r~d seventh along w1tb 

the a;a1-mal. portion of the d1•t. '1'!e iistribatton and relatt•e ab'Wldance 

ef ti.I.la annal species on the area is not known. the plant s..- normally 

non-pal.a.table and inerea.1es with ov-ersto-o!d.ng t"lnd other typ.Aff of soil 

41atur'bafflt.fh 

Animal nttftr. although not found tn: 1.n,-ge €!i.'I.U:'.nt1 ties• oecurx-ed ia 

almoet o-ne-th1l"d of the Cl"Ope. 1io att$mpt fflt.n made to Classify the 

venous 1teffi$ c:,ompri.dng this uoup 0:f foods; howevsr. insect~. primm-il.7 



those of the orders Bomiptera, Ooleoptem irnd Orthroptera. compr1ae4 

the ma.jor items~ lll~iptaTa wflre bf .f~ thie most fr&quentl7 us~d. 

7!-ingelea:F Pa~wa · O~me;lwq 21.1tatifol1tL11) ~ bhe only mem'ber -of 

the Gr~ee tc b~ found in ~ruittty end tro~uency. r~d eighth. 

'lhis plat.able r~"l'l;) specie~ woo ·very co~:10:a and well di$trlbtlted ove~· 

the ,~nd hills. · th. $\tirtus ilin t.n ineremier or decrt.Me:1"' 1s Wlkno~. 

seed profflletion is tb~u,?,bt to be de,pend.ent upon gnod !J01sture eo:rutttiou. 

D.us1dan thlstlec (~~lsola iHffi~if9r). a fH~r1ou«J r~e pect. 1"&\I* 

ninth nmong fo0d.s- e~tol\.. ~1e forli wns widelT dietrtbut;ad over th~ 

Bowe Area and w~ t0Uz1u itln.m1;r;,ntlg 1n · l!>w .ia.t'oa:t rum oleftfJ the ri:v.er 

'bench Just above th~ 'bottowl~. li. ,t-ud7 b;r toe (l9b.8) idieat.ed t.hat · 

it v.n~ utilised 'by bol>white but not in sienifiermt t4\1:0Unti; •. Othe'r · 

in"tteetigatioas of babvhi t'6 tootl\1 ta Ckl/3homa and :tn IO'ilth~entral !{:.,,nsas 

did not mention Busaie.n thistle as an int_pol'tant f.oou (~~tnar· 

et el .. , 1'952; 2M'B&n. 1953; &nd Ro1d.nsoa. 19.$7). °lht.l apec1es be.s 'bea.n 

fcu.rut. however, t.o aoaU.t.u.t& a, m&Jor portion of the dlet of \w other 

upland ~file blr-d sp~i~e (;Scaled qW:til in northwest Oklahoa, leb:&mnitz, 

1961; and Chuker p6lrtr1~ in Ct¥J.ifol"nla, Buper. 19,S). file .actual 

valu of the seeds as a iiiu.a!l tood is not Jmo-wn. t.t f\ltuN st.u.iies 

rev~ that the f()od 1s l"-000.il,y a.ceept•d.., it would seem ju~Ufiad to 

QA,~l:,me !to ootntiorml Y~1ue in order tr, fully ucl~ntMd its. actnt,l 

sigatftccce,, ffp<mially r:iooe the plant 10 considered to be cont1nuell,7 

spr~ad1ng thro1lgb.out t;he reeJ,oa. It it should pn,ve tie be of vt1lue as 

I); ft>od.. th~n 1 t would hfiV,:1 value in bo'.hwt.!te mana.t,:ime-b.t both oo ~...n 

i~ort,~mt :ft«Qr~$ ot eoYer and 1'. aou.ro~ of food. 



An aM,1:,ds ot the major bro~Hl ve~tsble groups of foods. i.e. 

forb$, lag4mes. grt'J)siee, smuts, and woody· plants presentad in liable Ul 

may assist in gaini.ng some de~ree of understending se t·o relstive food 

value~ of the f'lo.r~1 · components t'lf the 'bobwhite•s habitat dm.-i11g the 

'.period of the stud:,. For the purpose of ,Useucsion, legc1;mes 1uere 

separated from. the other :f.'or'bs bec~e of the significan.ee pla.c~d on 

them 

fror'iJ thd.s eeetion os it !"..c'lS hieet1 eovered tm(l~1~ the disCUS$1o!l of :prine1-

p8'1 foods. 

species, qµantit;v ~nd freq,tu~ncy of oeem.rrene@}. J, total of 4a for'.Ds 

weN identified repree1sn'.l.tir!8 2'.3 f&"liiU.es, 001,11,rising e.ltJ1ost 92 per eent 

by volum,e ot all foods es.ten. ,:!i.e :prev1m;..s1J' indtc11ted, th~ Crotoni ~,nd 

spurges 1,1er,a the main goups ittvol ved. fhe major!, ty o.f tbese forbs s:r:e 

Qnma..-;}1 and perennit'1l species 1!ill'ltch &re known to. increa.ee with soil d1i• 

turb!i\no,e and overs\oekii,g of' lives toe k • 

. A total of 13 s:!;/sciee of {}raminae · were identified. making up almos.t 

:3 per eent by volume of .dl foods eaten and with ouly :; sp~cd.es oec'lll'l'ing 

in over 25 per cent o:f' the cri:,:ps. One SJ:i&eies. !r1:ngeleaf l?6spalum, 

ranked high eno.1eh to 'be Cl)Mlidered a t')f'incipal food. Also of p~c:rtioular 

not~, se.nd. dropse,id.,,. a heJ"dy perermiel invEtdi:ng 11,~eeies. wt:ie the moirt 

abus1iant grt'Hlii3 found on th~ stud;!" p,;rea t;",n:d oeeurred b1 1'11most 6o p~r 
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eent of the crops. 11.'he usage t>f these tw uasses 'b7 boo'91hite 1n 

we.stel'n Okl1$-oma.. bu. been pointed out by Hanson (19,S'.}). liowewr. as a 

group the g!'tu1ui1es did not provide a major qµantt ty of food 1:o. \be over­

all die\. 

Seven legumes. total.1111,g 1.1) per <H,nt. bJ 't'Olum& ct the total diet. 

WN toua! in the cz,ops. ~ species .• small v1ld'bean (ftl'OJibgstrl~s 

,aa!Riflora) end western indigo (Inaigofen. t,ept.01utnf!a), u.A• ·\1.p almo·st 

the whole of the wlwne found .• l. 71 pe:r cent. '?he low us:age of legum.ea 

agrees with. the result& indica:ted by Raaon (19Sl) to.r s.1mil&r ha'bt't.a\s 

ia western Oklalu:una.. Woo~ plants (ah.rubs. t-ree, and w<,ody Yinea) • 

although of prime importance as a fiiOURe o! CO'ffl'. ottered little in the 

way of food to the bobwht·te duri.ng th4 p~1od of '"1e stu.ty. Seed or 

frnit of the following were tou.nd. in $.mel.1 amounts in the crops1 

£1'8.P" (V1~ls uer\tolUt). hackberr.t (Celtis reti<m.lrd,a.) penitm;ilOn 

(ntoswros nrgtnJ.ana). end sumacs: <l'5!. glell.ra ad Rtm.s ,ar~mat1ee). 

~ow-leafed sage ~teme~ip, D-11.f.olia). one of t'.he most a.\mndant and. 

typical couponents of the flora &f this range. did not occur if.I. a7 of 

th• eNpa take during th& study. 

Common smuts. S:9!!soloth~a. app •.• were tound. in small quant.itiee 

in 6 per cent of t~e cr&ps. 1:he fu;ngl occur readil,y 011 sol'dl,'Wl &peeie-. 

ant othe.r grasses. the genus is not known to have ar:r, dirtct harmful 

affects 011 animal life. Dr. !my V. Holt, f-oraePly of th• :Depfftr.wnt of 

lk>t-., and Man.t Pathologr. Gklf.\b.ema State U11iverstt1. 1dentit1ed and 

au,pplted 1nformat1oa on this item. 
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l~R JKjOJ;;S BY '.fJ.XOJ,.?QHJ:C GROWS PRES:E!;l'23liJ) :BY PNB Olill! OF VOI.TJME 

. . .. 

Forbs (other than legwt1es) 

Gl"&J!S!18 

G-rsen Vegetation 

hr eent Volume 

91.j 

· ·2:1 

2·.] 

1.8 

.. , 
.• , 

1.1 

100.0 

$$ed a.vru.l&.bllUy data wei-e ![{athered. on thtJ Row:e Area bg 

f.u:" •. Jack Inglis.,. then asaocle:ted with. n1e •!'&~8 A..~culttll'&l :th'!::i~r1ment 

Station. M one: phase o-t an extenaive ecological J".e$ea!'eh pro.jeet. iull 

details of the methods . ltaVdl'ffd. 1J1 obts:ining • badlil'lg, e:n.d analgdne; 

the de.ta are presented • Inglis (19.59). t'he procedure 11&1J· as follows t 

(1) collection of samples o,t. $1.lri'e.ee soll within ~re quadrat& 

loe1ited within four 'bobwh1 t• habUuat typea (1 quadral wl'thin each of 

the four typK), (2) separation of eeeds and ground lttter. (3) ident1•· 

fieationt ccUAt1ng and weighing aound seeds, u.d (4) e~nsioa o.f the 

extracted data to esU.mate frequeae1 and wei~t per acre .. 



I,t was ho,ped that a good measure of food selection or order of 

preference could be obtained b,- comparing the reaults ot the crop 

e.nal3'1t1s from thete four hab1 tats w1 th that ·Of the food avai le.bili t7 

stm\T. Thia would have usisted in gaining a. better und.eret&nding of 

bobwhite food rela,tionships. Bowever. a comparhon of the availabilit7 

data wUh that. of. the quell ,dtete 1s restricted f"or the two following 

reasons: (1) gl"OU.nd samples were teken on .S-acre qµBdrats designed. 

pt-1rMli'ily for :rodent studies, while craps were . e&lleeted f1"om a much 

lm-g•r and var1ed aree., and (2) meehaxd.cal separation through the use 

of a seed eleaner resulted in the lass of the sraallel" seeds. Only two 

ot these smaller seeds. Amaran\hug Nctro:Q.ea,e and kph9rld,a he;"'gog. 

were found in ffen moderate &IIO'U.nta ht the quail diet; however the 

1mportan4e of th.18 loss is shown when it 1a -CQasidered that Iitglis. 

(19.S9) th:roud't a <lt>mplete s,eparation ot one ,eollection found that the 

non-acnenable smaller seeds made up more than he.l f ot the total weight 

of all seeds a'9'a.1lable. 

Eecaue ot thee$ limitations, the a:v&ilabtli.:17 dt<ta from the four 

quad.rats {to\al.l.ing a sample of app:.roximat,ely 502 Iqua.re teet) wer• 

combined as were the erop ana:trsea from the ecneepond1ng four genenl 

areas within which the ava.ilabilit7 qu.aiirats were loeetoo.. 'lhe de.ta 

were tepar&'htd into screcenable and no:n.-screet£able portions and presented 

by per cent by weight in 'fable IV'. 

Discussion ot this material is limited primarily to the relation­

ships inYclvtng the soraena'ble portion of the s~le. Jful'en ecnd.deriag 

the 11m:i.tat1ens, the fol1ott1~g general inferences :pertaining to food 

•~leet.lon erm be inwn :trom the data. Seeds of 16 sp$01ee ot plan.ts 

msking 9.S peX' cent of the total w•li,b.t of ae&ds. &Vaile.bl& were no\ 



eatet1 b7 1m;1 of' tlte bobwhite e~-d. !rhree epeetea totalling 

apprextu.tel; S().2 per eeat ot the seed e;vailable occurred in only trace 

lllll0\Ult1 in; the ero:ps.. One species, roeering G&illa.rdla {kills;rd!a . - . . - . . 

1!6oh•lla), com,pl"'!eed. · t.he l•g81it etngle amo1UJ.t of seed availttble 

(3:3 · pe!' eei1t). pt was found in. ouly 10 crops in tnee amottnts. · Eight 

fO,fHls. each eorapriaicg 1.C per een\ OX" more And totalltllg 88 peJ' eent 

of the ti&t,. OOt'llpo1u)ti b,;tt 38 per cent of the total. quantity o.t seed. 

affttlabl•. 'l'boe s1ght speeiee., w1 th nt one excepts.en. $ppear to 'be 

utUJ.-s.ea ill direct nltt1;:ion to tbel.r e.bun.dN>.c:e. 

fbes.e factors :tndte.e.te a selection r;,f foods b1' bolnvMt,e. ~, 

further that the more reNU.17 $0Cepted spl'k;tes ~eem tG be eaten 

.generall,1' in order of th~ir ava11ab1li.ty. ~e tena..:no7 et' definite 

tood sel.ectioa in bobwhite feeding habits ba$ been 1.nferred or other 

tnveattg-.tors; howe:,;e-r ii bu be$11 aubstsnttal.17 in41c,,ated th!'ou.p ttel4 

avail&'bilii7 reseU'Ch (Boolmout. 1954) and tbrou.gh pea studies (Michael 



TABLE IV 

A COMPARI SO OJ' ml .u:ltYSlS Of 161 llO!WIT QP'AtL CROPS COLLECTED DTJRI 
HJl PElUOD 1955-JANUARY 1956 Wii'B A S'l1Mk lil or DD AVAll.-

JJ3ILI!Y JBQ,{ A Oiut or 502 S :ABE F.EET 07 GROUND SAMPLES !l'Aml 
DURIIG DIC1™BER 1955. 0: D HOO WlLDtl i'.E l 1n AREA . 

HEMPHilJ. COtfflTT , T. US 

Seed. Speci e! 

Croton tepneia 
Commeltna ereeta 
Stillingia szl •Uce. 
entsel1a stricta 

Croton,glanduloeua 
aspalum cil1aU!ol1um 

Ambroaia gdlo tach;ya 
Stroshostyles pa.ucitlora 

11antbue R!tiolel"is 
Salaola peet1ter 
Al'gemone 1~ermed19: 

l "88 t r:w» a PP. 
CalamoT1lfe gigantea 
Desmanthus epp. 
Allioni• app. 
Celtie reticulate. 
Cristatella Jem .. 11 
LUhoapermwa carolinense 
lndip, tera l,eptoaepale. 
Hoffma~eg&S.a if ee11 
Plantago fg.rab11 
i •phroata v1rg1.ni na 
Deu1od1um app. 
Oaaa1a l!fc1c11lata 
Pr1onopa1a giliatua 
Sole.nu• app. 
C!nchrua p&'gCi norua 
Oa1llard1a Rulehell• 
.im!.!, aromat 1 ca 
Ipomea app. 
Jr-oelichia •pp. 
fitie acer1tol1a 
9:m;nt1 e sp • 
Corhperim.m ap • 
Di thzraea wisl1zen1 
~81.afona •wacel ta 

ura villoea 

Crop .baly•le 
Per cent o.t 
1'ot•l 1'e1mt 

51 .99 
9.94 
1.os 
5.59 
4.74 
:, . 6o 
j .55 
2.?J 
. 51 
. 51 
. 46 
. 33 
.11 
. 04 
.o:, 
.O) 
.o:, 
. 02 
.02 
. Ol 
. 01 
. 01 
If 
T 
T 
'1' 

' 'f 

Seed AYailabilit7 
Per cent of 
Tot@! Weimt 

15.58 
5.38 
1.57 
.) . 94 
1. 16 
9.83 

~6S 
. 20 
.03 
.06 
. 40 

.ss 

.06 

J . 6J 
.19 
.04 

.95 

2. 32 
10. 27 
J?.60 
s.J1 
.88 
.65 
. .56 
.46 
. 44 
.J4 
. JJ 
.24 



TAJLE IV (Continued) 

};".1runu$ t\ntm.st :t :folia 
1 ;;;t . ··--

Meri~;biU.s ett.lata 
Corms lh"wnmond! 
Liatrb ftl&b:ra.:ba 
U!li denU fied 
Oalltrb0:e 1.nvl1'.11uer~t& 
Tr~datMHl\Jtti.8 oce1 de11t~11s 
~- -- ,. ' 

11:lp.pborbia h~x~n~ 
Lepto;toi~~ cos;natwn 
Ama.ra:nthus x-etroflems 
Set al:'ia vin di.s 
1~riplasi~ t,?1lrpVe! 
~ostt,,s. t:riehgd~s 
St!o:robo lua . grntal;!~ffl 
SiJneJ."\! spp. 
Chanu~eszc! maeu1;ata 
Ohenopgdiwn dee i ee.e.twn 
'.Bout.eloua spp. · 
l'u.nhe~bia spp. 
C:yelo l<>l'fl8, at r1plieU'oH:u.p, 
Panieum. Vi.r,atW!l 
0hl"l:8C.\QSfa Spp • 
Eri~gq~ annuma 
Amlrom,gga opp. 
O:r,litantha minimg, 
fhisaH.ft long\foli~ 

Crop An1tl3'$1S 
fer cent of 

-·, . Total \1ei~t .. 

-

2.51 
2.ti5 
l.82 
.16 
.57 
.. 40 
.22 
.15 
.10 
.09 
.04 
.03 
.oz 
.Ol 
.Ol 
.01 
f 
~ 

"'s°ied Avti:ilability 
Per ceirt of 
!otal, JT!.i e,t 

.14 

.oe 

.06 

.03 

.02 

.02 

.01 

ii 

?! 
fl 
! 
'l 

i' 
,:, 
'f 
'l' ,.. 
~ 
! 
!I!· 
f 
f 



As shown above. annual and peremlal fcrbs which increase with 

soil dbturbance end hen'f1' ti:,1."e.a1ng comprised the primary source of 

winter foods of the bobvhite. Generally poor range conditions on the 

area due to sever& o.vergra.d.ng. dr'ought. and wind erotd.on prov:1,ded 

:f'~vorable ooruiition:a tor an abundance ot these tmnrea:ser- species. 

Althou.e;b this etfl{,"8 of sueeession provided good supplies of C.t\!ail 

food, the long term wll-luiing of the ltmd \'JOuld require ecm.tinueti 

prohibition 1.>i grazing until the l'~~t.-e 1'..as ~overed. :l!h$ degree o.f 

reeovel:7 will d.ecpend upon the fe.'/\111 . .s Game and lPish Oommission•s long­

nnge plans for the uea or the area. 

1'he tmpnwd ~e conditions ahould pr<f'rlde better. more peman-ent 

grow:ul cover conditions ,:,md perhaps a i!O:r-e stable be.eie quail hab:1 tat. 

Upoa recovery., t,he 1ntomation obtained from coat1m:i.1ag stutU.es: of food 

haoita ud food ava1labil1tJ rele.ttonehi.ps tn regard ~o- ch.angtng range 

cond.ttisns should provide a firm basb for extendv-e bobwhite mauge­

ment. particularly that phase having to 4o with food production. 



l. Inf'omtttion on winter foods util1~ed by the bobwhite que,11 (Oolinus 

vir~trd.anus) on the Gene Bowe Wildlife lf~nagei:nent .Area, Hemphill 

County, :Pe-xas, w~s obtained. through the analyses of 411 crops 

eoll$Cteli d:uring the 1955-56 hunting seuo.n. 

2. A total of 72 food itemu were 1dentU'ied; however only 10 ecn1stittited 

1.0 ller cent o:r :more of the gross volume. 

J. Foods of vet:,etable origin. prima.ril;y seeds of incre8ser type, annual 

~d pe:rentrl.e,1 specie$. c:0nstituted 9'7.0 per cent w volume of the 

total diet. ~e remaining portion w.as eonipr.1sed of Nlimal m~.tter 

(1.1 per cent) and inor~enic nmteri$,lS, primarily fine sa .. ml, 

(l.9 per cent). 

4. :l:hi9 ll principal food.a. rru1ked in order of their imp-0rtenee 'by an 

111d$x 11umber that consiwari!'!d both voltLrne acnd frequency, are a.s 

follows: ':i!oz~ Crcrb11n. st.1e1:les:f' ?1entzel!e'.) .• erect d8yf1owr?r, 

4Zlr.1:uS.ular Croton .• greens. iiestGrn re,gideed, redr,,ot ,t1iarttnth, 

siza.ngle .'iiluphol"bi,l'l, a:rd.mttl rrm;btor. fri.~Al~leritf l}N,p&lu.lil1 and !ir.:i.ssian 

thi~tle. 1i's::ras Groton, oom~rising 2-lrnost 10 per cent by vc0lume. ~ud 

oceu,rring ir, ove~ 8{3 per cent o,f tho ert>ps. w1;;,s utiliZEHl to a much 

gre{!':t11,r erlen.t th~n a:oy other food. ·chess 11 foot! species made up 

approximately 90 per cent of the volume of the total. 

5. llbr'bs were b3 tar the most significant food l,,l'f"ou;p identitie,d. 

Species in thia eatagor1l mBde u~ almost. 92 per cant ·by v,JlU.'11& of all 

fo.ods \1tilized. 

)l 



)2 

6. Comparison of food habits Mtl seeil avestlabilit,y dn,ta St16geet&d 

definite selection of certain foods by bobwhite. i'lhe more re:atlily 

aeceptea species were eaten generell1' in order of their avail~.b111ty. 

7. Althour,.h the primary sources of food. found 1:o this study are the 

result of the generally poor .range conditions. the oYera.11 ctaiclitioa 

ot th~ land neoessitat-es the continued prohibit.ion of grazing. :I'he 

resulti~ increased vegetative cever should provide a more, stable 

basic quail habitat. Oontinu.ing itudies of food habits. food 

e,~ill!ibilitT• .ancl range conditions should provide n excellent 

foundation for future man,agement o:f the bobwhite. 
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