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IRTRODUCTION

Successful, efficient and economical mansgement of a game species
is dependent upon & practicable working knowledge of its ecology. One
impertant phase of animsl ecology is the study of food habits; therefore
an understanding of this phase is necessary for successful mansgement,
Bobwhite quail (Colinus virginismus) food habits have been studied
throughout most of its range (Judd, 1905; Stedderd, 1931; Mertin, 1935;
Lehman, 1937; Errington, 1939; Davison, 1940, 1942; Baumgartner, 1946;
Korschgen, 1948; Lee, 1948; Wagner, 1949; Jackson, 1951; Baumgartner
et al,, 1952; Hanson, 1953; Parmalee, 1953, 1955; Hood, 1955; Laessle
end Frye, 1956; Robinson, 1957). However, dats are not availeble for
the region within which the Gene Howe Wildlife Mansgement Area ie
loeated,

The study of bobwhite foods reported here wes initiated as part of
a broad, long-range project concerned with the relationships between
wildlife, rodents, cattle and range, and the development of sound,
practical wildlife menagement compatible with good land-use practices.

The objectives of the study were: (1) to sscertain the principal
winter foods of the bobwhite, (2) to correlate the winter use of seeds
with their availability, end (3) to establish a starting point for
determining trends in food use by bobwhite on this area,

The relationship between availability of foods and actual food use

by game birde is little known or understood. Few investigators have



attempted to gain information on this relationeship, Most attempts have
been casuel observations of the enimal's habitet. Glading, Biswell and
Smith's (1940) study of the foods of California quasil was ome of the
first attempts to correlate availsbility and utilization of wildlife
foods. Both plants and seeds aveilable on the ground were measured by
these investigators., HMore recent studies of aveilability and utiliza-
tion of geme bird foods are those by Bookhout (1954) on availability of
foods for bobwhite quail in several habitat types in Illinois, and by
Fungerford (1957), vho sampled the availebility of ruffed grouse foods
on an area in Idsho,

The dats concerning seed availability gathered by Mr, Jack Inglis,
when compared with the crop anmalyses, provide information about food
selection by the bobwhite quail in general and, more specifically, in
the region of the study.

The crops analyzed in this study were collected on the Howe Area
during the 1955-56 hunting season by personnel of the Texas Game and
Fish Commicsion. The analysis was initiated during the summer of 1956
while the writer was employed by the Texas Game and Fish Commission, and

wes completed during the fall of 1956 at Oklahoma State University.



HETHODS OF INVESTIGATION

The gquail crops used were collected from the hunters' bag by
personnel of the Texse Game and Fish Commission during four public hunts
(December 3, 2nd 17, 1955, and Jenuery 1, and 14, 1956), The management
area was divided into ten blocks to distribute hunting more evenly and
to insure accurscy of the food-habits! investigation in regard to infor-
mation on type of habitat and seed availability., Crop snalyeis was
completed and data summarized for each of the ten hunt blocks, but due
to study limitations only the overall summary (composite of the ten
blocks) 2nd the four blocks needed for comparison with seed availability
information are presented,

Technicians prepared the crops for future analysis by (1) placing
each in a muslin bag; (2) tageging with information telling sex, ege,
date killed, end block (where killed); and (3) preserving in 2 formelin
solution,

Each crop wes individually separated in the following wanuer;

(1) removed from the formalin and air dried, (2) opened and the contents
placed in a standard set of soll screens for initial separation, and

(3) the contents of each screen were placed in a white enamel pan where
the final separation was completed. The tedious job of final separation
was appreciably hastened by the use of a miniature vacuum cleaner, The
cleaner was & simple apparatus involving a2 small wide-mouth bottle, a

rubber hose, sssorted sigzes of glass nogzles, and a source of vecuum,



Where possible, the seed portions of the crops were identified to
species, Identification was made possible by extensive aid given the
writer by the wildlife srea personnel and by the use of their seed
collection and herberium, Dr, A, C, Hartin of the Patuxent Research
Refuge identified many of the unknown items, The scientific nomen-
clature of the plant food items and range vegetation were taken from
Cray's Menual of Botany (Fernald, 1950), XNo attempt wes made to identify
the green vegetation (lesves, stems, etec.) or snimal portione in the
crope and they were listed only as such, Orit and soil were excluded
from the anslyses as suggested by Martin (1949).

After separstion, each food component from each crop was volumet-
rically messured, weighed, counted sand the data recorded on 3 x 5 cards
bearing crop number, date killed, block and age information, The
volumetric mesgsurement wee obtained by liquid displacement using an
apparatus deeigned by Mr, Jeck Inglis, Blologiet, Texas Agricultural
Experiment Stetion, and the writer (Inglis and Barstow, 1960). fThe
significant difference between this method and other licquid displacement
techniques is that a correction can be made for sbsorption of the liquid
medium by the materizl which is measured, Since the method was rather
tedious and time consuming, » mathematical index was computed by
averaging the volumes obteined from e large sample of seeds of each
species represented in the analyeis. Thus the volumes of the food items
then could be rapidly figured mathematically for the remeining crops,

Volumes were measured to 0.1 cubic centimeter, with lesser items
listed as traces, The food items were weighed to the nearest milligrem

on 2 chain-O-matic balance., Weights were recorded in order to have a
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direct method of comparing the food-habits date with the information of
seed availability which wes computed by weight and frequency per scre.

Per cent volume (per cent of aggregate volume), per cent occurrence
(per cent of number of crope in which the food items occurred), per cent
weight (per cent of aggregete weight), 2nd an index involving the volume
and occurrence factors were determined for each of the food items end
are presented in tabuler form,

The walidity of the size of the sample aveilable for the study wes
tested through the use of methods presented by Hemson end Craybill (1956).
The results of the test indicated that the anslyzed sample of 411 crops
was approximately 3 per cent in excess of the suggested minimum sample
size of LOO at the 95 per cent confidence level and within 5 per cent

permissable deviation,

A brief resume of the test is as follows: ¥ = _Up (‘1ig_o_-pl .
Where N equals seample size, d equals permissible deviation from true
value of p, and p equals the proportion of the animals of a population
which eat the major foods, *The material which comes nearest to being
eaten by 50 per cent of the animals will require the largest sample,
Therefore, the major food which has p most nearly approaching 50 per
cent coan eet the minimum semple size for all mejor foods." The food in

this etudy most nearly spproasching this value (50 per cent) is

Amaranthus retroflemus (50.12 per cent occurrence).
N = _bp (%oo-n)_
a

¥ = 100-
K = (200,48) (49,88)
25
¥ = 399,99 or 400 crops (minimum sample size)



DESCRIPTION OF STUDY AREA

Iocation

The 6,000-scre Gene Howe Wildlife Menagement Area is located on
the north side of the Canadian River, in Hemphill County, in the north-
east corner of the Texas Panhandle, This area is operated by the Texss
Game snd Fish Commission for public hunting, wildlife resesrch, and

demonstration purposes.

Climate

The climate of the Texas Panhandle and particularly Hemphill County
ie classified by the United Stetes Weather Bureau as continental.
Throughout the region, the length of the frost-free period is spproxi-
mately 201 days. Tempersture averages for the Canadian, Texzs station
are; Janusry, 36.4 degrees; July, 81,3 degrees; anmual minimum, 14
degrees; and annual maximum, 112 degrees (United States Depertment of
Agrieulture, 1941),

According to Jackson (1955) the reinfall for 1955 on the Howe Area
wes 13,82 inches (ares rain gauge), a drop of 7.21 inches from the norm
of 21,03 inches (3l-year aversge, Canadisn, Texss, weather station).
This decresse in moisture followed a pattern of several successive years
of below normal precipitation, Heavy snows which furnish an important

emount of the annusl moisture had been lacking for several winters, The



prolonged drouth had serious effects upon both the physical and biotie
components of the area, and is, therefore, mentioned repeatedly through-

out the report.

Physiography

The dominent physiographical characteristic of the area is the
sand hille., These rolling deposits of sand are found along the north
side of the main streams which flow in & southeasterly direction and
are the result of the prevailing southerly winds blowing across the
sandy rivers, The predominating sand hills of the Howe Area can be
sub-divided into six rather distinct physiogrephie types: (1) creek
bench situstion, (2) roughlends of stebilized dumes, (3) rolling dune
situation on the level terrain above the slope of the river valley,

(4) an area of level terrain just above the valley slope that has
scattered dunes, (5) the steep eroded slope from the uplsnd to the river
terraces, and (6) river bench (the old terrseces) Just above the bottom-
land, In addition te the sandy lends mentioned above, 2 small margin
of bottomland which lies in the river flood plain is an important part
of the area, These physical types are illustrated in Figure 1,

The soils of the area are predominately of deep sand, therefore
water penetrates readily and there is 1ittle runoff, Wind erosion is
often severe, Fecause of these factors, the seil is not suitable for
cultivation; however, the vegetation on the sand hills can furnish
excellent forage for grazing animals, Cattle ranching is, therefore,

the main land-use industry of the regilon,



Figure - 1
GENE HOWE WILDLIFE MANAGEMENT AREA
TEXAS GAME AND FISH COMMISSION

HEMPHILL COUNTY, TEXAS

Approximate Scale 1" - 3700'

River Bench . .
Creek Bench . .
Rolling Dunes .
Roughlands W vE
Meadow and Sloughs
Scattered Dunes .,
Eroded Slopes .
Hunt Management Units

Seed Availability
Collection Sites

Bobwhite Quail Habitat Types (Ingles, 1859)




Yegpetation

Yeaver and Albertson (1956} have characterized the vegetation of
tks sand hills 22 the bunch.-grass tvpe, and origlnally of tell, mid and
some short grasses, However, after years of zbuse, pripsrily severe
overgrazing snd prolonged drouth, the érigina& end more palatzble
grasses snd fords are relatively snyarse and have been replzced by
ineresser type species of grasses, fords and brush. %The range has
improved little even with ten years of no grazing. Sondsasge {(Artsuesis
fi11folia) and sond dropseed (Syorobolus erynisndrusg) were the dominant
species on the Fowe Area {Jeckson, 1955),

the dominating sandsage gives the gres a rather monotonous and

baerren aspect, however, stools of $all grasses, predominetely sand

bluesten (Andropogon hallil) end giant sand reed (Celsmovilfs glgentes},
end smell motte of woody species, primarily Chickasew plum {Prunug
sngustifolia) and sumacs (Rhus sromstice ond Rhus glabra}, are found
scattered with varying ebundance over the erea, Hma's'ian thistle

(8alsola pestifer) of considersble importance ae wildlife food end

cover is found distributed over the range, especislly in the depreassions
and lower elevntions along the river dbench, Cottonwood (Populus spp.),
baekberry ((eltis retieulsts), elm (Ulmus pumile), end Black locust
~hcseia} sre common trees found alonmg the river end

{fobinia Pseud

ereek drainsges, The saall margzin of rich bottemland is sub-irrigsted
&nd produces 2 rather luxuriznd grewih of grasces, predominately switeh

grass (Penlcun virgatum), Indion grass (Sorghestrum nutens) snd

bluestens (Andropog
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the area's lendsespe presenie & generelly Terren sspect which ig
rather nlsleeding as 276 plant species representing 66 fenilies have
been collected and identified on the Howe Ares (Rowell, 1255). This
list is not regarded as being complets, Owing to the nusber of
imvortant food species znd the distribution and sbundance of bruchy
cover {(Chickasow plum, sumnze, seze, and Ruseisn thistle), the sand hills
heve o relatively high corrying cspacity for bobwhite cusll, The nore
than 60 plant species used as food by queil as found in this study
{Tfeble 1I} indicetes further the guality of this quail hebitet,
Baumgertner et el, (1952) noted that the sendy lands of western Chklehoma
{similer to those of the study srea) consistently produced the beet
cusil hunting in thet stzte,

“here pre seven rother generslised bobwhite gueil habitef tynes on
the Gene Towe Aren which conform bo the yhysiogranhic divislons recog-
nized shove, These, to 2 degree, differ in vegstobive ecover, The meosd
apparent and important characteristic dIferentisting thece types is
the dlsztribution and sbundance of woody cover, 4 debtoiled enelysis of
thege types ig presented by Inglis (1950), Hrief deserintione token

from his publication zre prasented in Teble I,



QUATY. HABITAT PYPES OV THR CRNE UQUE WILDLIFE MANAGE

TABLE 1

MEGE ARTA, COVER QUALITY,

TOOD SUFPLY DYMAMICS AUD (UAIL POPULIATION CHARACTERISTICS (INGLIS, 1959)

Zne

Lover taslity

ood Swupnly Dynemies

Gpeil Population Dynemics

Creek Bench

Zoughlands

Eelling iunes

Seattered Dunes

generally good; ground
cover nat well
developed

excellent shrubby
cover {plum a2nd skunk-
bush thickets) ground
cover highly verisble
due to xzeric site

seat tered plum and
skunkbush thickets,
large clumpe of sage;
ground cover vsrisble ps
to secson :

shrubby coverts
seattered, ssge low
thousk widely distri-
buted; ground cover
poorly developed,
variehle due to anmel
elimntiec veristions

moderately productive; some
variction due to climatic
fluctuations

high to low; production
depending on snmusl e¢limetie
extremes on xeric alte

wroduetive to fairly so;
variable due to e¢limatie
extremes snd werie site

moderate to low production,
depending upon annual
elimatic varistions on
xeric slte

gbtable, f2irly high; some
grnual veriation

highly dynemie; bigh to
very low devending on
variations of food znd
cover and effective repro~
ductive notential of popu-
lztion

dynamic; high to low depend-
ing on aanusl {secondsry)
vorietions in food snd
cever and effective repreo-
ductive potentiel of
ropuletion

dynamic; moderately high

in best yesrs to very low
in wvorst yerrs due to
variatione in food &snd cover
pnd effective reproduction
rotentisl of population

1t



TABLE I (Continued)

Type

Lover cuslity

Cuail Populetion Dynamics

Eroded Slopes

2iver Bench

Hesdows end Sloughs

little shrubby cover,
sage common but low
and ineffective; ground
cover poorly developed

generelly zoeod; shrubby
with good ground cover

coverts soatbtersd
{sloughs znd tree
rows) ground cover
often too denss,
verisble due to znmal
nowing

moderate to low depending
upon ancuel elimedic veris-
tions on zeric site

profuctive; some veriation
due to climetic extrenes

felriy bigh to low produc-
tion depending upon grass
competition and vhether
moweds good around sloughs
locally dependable due %o
subirrigation

low; some coveys found in
dravg vhere cover snd food
supnlies &re more mbundent

stable, high; come =onpusl
varietion

stable; modsrately low
except around coverts

21



RSSULLS

Results of the smalysis of 411 bobuhite cusil crops collected on
the Gone Howe Wildlife lsnegement Ares during December, 1955, snd
Jomuary, 1956, are precented in Tebdles IX, III, and IV. 4 totml of 72
differont food itens were identified, however, only 10 items constituted
1.0 per cent or more of the gross volume, Joods of vepetable origin
constituted 98,9 psr cent by volume of the totel diet. OFf this per-
centage, 35 per cent were anpusls, 41 per cent vere peresnials, 17 per
cont were snnusl or peresniale, and 3 per cent were anmusl or biennlal
plants. The vlant portion of the diet was represented by 28 families
znd 69 genera or speclies, or spproximetely 25 per cent of the known
flora of the Howe Aren, Seede end frults, primerily the former, mede
up 94,7 per cent by volume of the total dlet, snd greens 2.3 per cent.
Animal matter composed 1.1 per cont of the foods enten, Inorgmnie
materinl, in most cases very fine sand, comprised 1.9 per cent by volume
of the total, ‘The first 1) foods, renled Ly index number, made up
sperarinately 90 per cent by volume of the total foods eaten. ‘These
foods, in order of their importamce, are; Texss Croten (Croton

tezensis), stickleef leontzells {fantzelis stricta), eresct dayflower

{Commeline erecta), glendular Croton (Croton glendulosus), greens,

western ragweed (Ambrosis psilostechyn), redrcot Amsrenth (Apersnthus

retrofisxus), sizangle iuphorbia (Burhorbias hexsrona), animel metter,

fringeleef Paspalum (Pagvalum cilistifolium), snd Huseien thistle

{Salsols pestifer). Texes Croten wes by far the most important food.

13



DISCUSEICH

It is svident from the data presented In Yeble II that the hobwhlte
of the Howe fres, ss in most perts of its geogrephic range, fed upon 2
rother large veriety of foods, end further, that only a smell number of
foode conmprised the bulk of the diet. DNecause of the limited scope of
the study snd the repidly chenging environwentsl conditions due to the
prevailing drouth, no attempt wzs mede to sssign striet welnes to the
varioug components of the diet {i,s, preferred, staple, stuffing, ete.),
as this would nscessitete several yesrs of corop analysie plus deteiled
natritions) nnd availability studies, Therefore, the firat sleven food
itens (ranke&‘hy the volume-frequency index develozed by Baumgariner
ot al,, 1952) are arbitrarily desiznated as being the pripeipel fosds of
the bhodhwhite, This in no woy infers that the ather fond species are not
of some significance to the welfare of the bobwhite, but rather that
they were not a8 reedily sceeptable or available during the peprled, It
is guite probable that some of the fvods of losser rank, even those
gaten in smell anentities, ave of seme importance to the diet =znd also
that ander differing ecological conditiorns they mizsht bove grester or
lesser importence, Some significence is nadded té thie when it is con-
sidered that several of the lesser utiliszed gpecies sre of importsnt
food velue in other sections of the bobwhite range {erenmples belng wild
bean, tickelover, goosefnot, sunflower, foll witchgrase, hackberry,

vénie grass, green bristle grass, ete.),

1y
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In the following discussien, the stotements about the relative
status of and regvonse to land-use snd drought conditions of specifiec
plant species sre taken from Inglemse and ¥elson (1948), Weaver (195},

and Jazokson {1955) unless otherwise stated,



SUMMARY OF THE ANALYSIS OF 411 BOBWHITE QUAIL CROPS COLLECTED ON THR
GENE HOWE WIILDLIFE MANACEMENT AREA, HEMPHILL COUNTY, TEXAS,
DURING THE 1955~1956 HUNTING SRASON

TABLE II

Food Item

Stickleaf mmuna

Animal Matter

Small Wildbean

Fall Vitchgrass

*Volume-JFrequency Per cent Per cent

Volume Llecurrence
Texas Croton (Croton ;_m) 1.0 69.92 88,08
( ﬁ.S 3.39 26.16
Erect Dayflower %gggg],j,g .0 2,41 1.00
Glandular Croton (Croton ﬂﬁ)ﬂa) 5.5 2.56 Lk, 30
Greens (leaves, stems, ete,) 6.0 2.30 L9.1h
Western Ragweed (Ambroeis psilostachya) 6.5 3.90 31.63
Redroot Amarenth (Amarenthus retroflexus) 6.5 1,34 50.12
Sixangle Buphorbia (Buphorbia hexsgona) 9.5 1.80 27.21
9.5 1.12 32.60
Fringeleaf Paspelum (Paspalum eiliatifolium) 12,0 .81 34,31
Russian Thistle (Selsolas pestifer) 12,5 1,03 17.80
Prickly Poppy (Argemome intermedia) 14,0 .88 17.30
Purple Sandgrass (Iriplssis purpures) 14,5 .57 26.03
Send Dropseed (Sporobolus cryptandrus) 16.0 .0k 57.18
(Strophostyles 16.5 .81 12.90
Woolly Indianwheat (Plantago Purshii) 17.5 ) 18,50
Ruphorbdia (Euphorbis spp.) 18,5 .51 10,71
Prairie Sunflower (Helianthus petiolsris) 18,5 U5 12,17
Goosefoot (Chemopodium desiccatum) 18,5 T 36.00
Green Bristlegrass (Setaris viridis) 19.0 .85 6.33
Western Indigo %W 21.0 .90 b,62
21.0 ;) 9.50
Queensdelight Stillingla (Stillingls sylvatice) 23.5 .84 b1k
Smut (Sphacelotheca spp.) 24,0 .25 6.10
Anmal Eriogonum (Eriogonum annuum) 2s.0 T 15.60

91



PABLE II (Continued)

AValune~Trequency Por cont ’ Ter ecent
Pood Item , . . , _ Index RSN (2 K\ L[S Oceurrence
Flateedge (Lyoorus spp. ) 26.0 I in,.22
Cristetells (Grictotells Jomesil) 26.5 .12 6.08
Band lovegrass {(Srosrostis trichodes) 26.5 e &;‘s.ﬂ,?
Blont Hegweed (Ambrosis trifide) 27.0 81 1.95
Big Sendreed (Cslsnovilfs sisanter) 27.5 T £.60
Grepe (Vitis scorifolia) 29.0 .13 bk
Pumble Mingwing (Cycloleme sirinlicifolium) 29.0 7 £,10
Srotted Buphorbia (Chrmeesyce meseulats) 29.5 01 £.83
Ceroline Oromwell (Jithosmermum carolinenss) 29,5 o 5.60
et Sendbur (Qg_‘chrwf neuelflorus) 21,0 T B35
edelia (Allionia sryp.) 31.0 7 L,38
Snow-on-the-tountain Puphorbis (fuchorbia mersinsts) 32.0 A3 .2h
Felsemsllow {islvostrun spn.) 32.5 .25 1.21
Hetleaf Hackberry (Leltis reticulsts) 32.5 .Ob 2.43
greme (Poutelous syp. ) 32.5 T 41k
Piekseed (Qorisporoum spp.) 33.0 01 2.67
Unldentified ‘ 33.0 T 3.4
Caltrop (Eallgtroemis spp.) 33.5 07 1,46
Yerbedetajo (Feliptz zlbe) 33.5 .06 1.7
Common Sunflower (Helianthus snnuns) 23.5 .03 2.19
Agure Soge (S-ﬂvia mzures.,) 3b.5 .01 1.95
Bundieflower (Ue 2 &pp. ) , 3. 5 N ) § 1.95
Sennn (Casgia fasciculata) 35.0 .01 1.70
Mekelover (Decmodium SP0.) 35.0 @ 1.95
Pokeberry (Phytolaccs spo.) 35.5 Ol .73
Switchgress (Panlcun virsatum) S ¢y 1,70
Puffalesourd {(Cueurbita foetidissimal) 36.0 L Oh g
Rushpea (Hoffmenseseis Jonesii) 3%.0 i3 1,22

i




TABLE 13 {Contimued)

*Yolume-Freguency Per cent Per cent
Food Them mdndex Yolune {geurrence
Spikecedge (Hleocheris spy.) 26.0 ki 1,46
Sommon Persimmon (Plosnyros virsin 3.5 LOob 2h
Smooth Sumac (Hhus glabre) 3.5 Ok 2k
¥orning Glory (Inomen spp. ) 36.5 03 A9
Virginia Terhrosia (fexhrosis virsinians) 36,5 2 1.22
Common Witehgrass (Panicun gavillars) 36.5 T 1.22
Goldenwerd (Prionogpsis cilietus) 36,5 i 1.22
Tippie (Linpie soo,) 37.0 b4 .73
Bluesten {Andromogon snp.) 7.0 iy 73
Pragrent Sumse {(Hhus sromoties) 37.5 0L L2k
Prickly Peer (Qpunbis spv.) 37.5 ¥ k9
Golden sster (Chrysossis spwo,) 38,0 P 2k
Sumpveed (1va spp.) 38.0 7 .2
Smallepike Pelsenettle {Doshmeris cylinirics) 3%.0 i L2h
Vine-iesquite (Ponicun pbiusus) 38,0 by el
Dock (Rumex sop, ) ' 38.0 9 2k
Sensitive Brier (Jchrankda Nuttallll) 38,0 i 2h
Hightehade (Solsznum syp.) 38,0 T 2l
Rosering Ceillardie (Qeilisrdin pulchella) 38.6 kY 20

# golume-grquengy index = BHapk of volume plus renk of freguency

2
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Principal Soods

Texas Croton (Croton texemeis) wea by for the moet lmportant food

baged on ubilieation, renking first ia the index, comprising slmost 70
per ceat by volume and cccurring in over 83 per cent of the L1l crops.
It is believed that the importance of this specles was due to the foet
it 1s first of 2ll 2 very scceptable food; further it is drought hardy
woth in vegetsbive growth znd seed productiorn, =nd it incressss readily
with disturbance of the soll., It wes found to be shbundent snd widely
distributed over most of the grea., Texss Croton is repcrted to He en
importeant food in sther parts of the bobvhiteles rapge; however only inm
north ¢entrsl Yexes (Pormslee, 1953) hes it beer reported used to the

extent found in tkle study,

ftickleaf Hentrzelia {(Hentzelis strictpl wes slso esten very
evtensively. ‘The forb, & perennisl, is = common and typlosl merxher of
the gsand hills flora, and wae found sbundsntly sméd well distributed over
the study sres with the exceptlon of the bottomland section., %The species
incresmes with overcetoocking of livestock and other soll disturbances
znd is believed to be exceptiouelly drought resistant, ¥or exsmple, it
wog one of the fev plants to fruit during the extremely dry 1954 grow-
ing senson, She velue of Hentzelise se shown In this study substantliastes
Boumgerinerts stotement (19452 thet it had loesl volue in western

Gilghome, and thet further study night prove it te be = mzjor feed.



Erect dayflower (Commelins erects) ranked third; its importence

strengthened by its rather high frequency of occurrence (£1.0 gper cent).
The species 1s n perennisl with s good roet system; however it is
balieved to be guite sensitive to drousht conditions, It is 2 pals.
tsble renge plant, thereby decressing with overstocking, however it

wag 2 common and widespread plent on the Howe Area, It has been noted
to be an importznt queil food, but in no other known study hes it been
found to abttmin the high ussge as shown in this investigstion.

Glenduler Oroton (Croton glendulosa), ¢ lerge seeded, uandy soil

ennunl, ranked fourth., The specles was common on the sres, and
ineresses with disturbance, Like Texse Croton, it i thought to be &
goond seed producer, even under drouth conditions,

Sreen vegetation (sreens) composed of flower parts, leaves, stems,
gbe, , ranized Tifth, The value of zrecn stuffes s & soures of vitamin
A hes been indicated by MHestler (1949). Also, it hes been generslly
supgested that this type of food is e mource of carbohyirstes, minerals,
vitemins and moisture (Stoddsrd, 1931). It is pozeidble thet during dAry
neriods green vegetation becomes tuch more Important os both & source
of molsture and food if seed produetion iz reduced,

Wostern ragweed (Avbrosis rsilostschye) renked sixth in usage slong

with redrcot Amaranth {(Amerantbus retroflexus); howevsr it had the

second highest percentsze by velume (3,90 per cent) of 2ll the foods
eaten, ead cveceurred in ewgroxiuetely 31.0 per cent of the ecrops. %he
spacies was not evenly distridbuted aver the area, but was found spotted-
1y in swall sggregations or clumps, ‘tThis might be at least = partisl
answer to the lower frocuency of usage ze compared teo the other prineci-

vl Toods.
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The 1ittle ragwesds (Audbrosis psilostschys and Ambrosis

are among the moal lvportant foods of the bobwhite over
most of its range. They sre usunlly essociated with disturbed soils,
eccur shaniently en overgrnzed pastures, oud nermelly profuee 2 good
seed orop, Howaver, Inglis (1959) indiested thel western ropgweed ig
dependent on early summer raing for god seed praductisn, Sines the
crope annlyzed in this study wore token during o period of severe
drouth, it would ssen possible thst the importance of ragweed wog
mipinized during the peried of thie investigation by a seed crop foilure,

Zedroot Amsranth (Sneranthus retroflesus) oceurred in aporoxzimately
50 por cent of the samples. A tetal of almost 40 thousend of these
smoll, shiny ceeds were found in the 411 erops. The plent, nernslly
considered an agrieultursl nest, wag eorion on the area, perticulsrly
on the disturbed sites of the heovier solls bvetween send dunes snd
along the ereek and river bettom. It was considered to be one of the
most sbundany forbs., Although it 1s readily established following land
disturbance, it is comsidered o palatsble livestock food and could de
expected to decline with mormal stoeking,

§lzsnzle Fuphorbia {Zuphorbia hexesonn) ranked seventh along with
the snimal portion of the dlst, The distribdutien ond relative chundance
of this angusrl specles on the sres is not known, The ylant is normelly
non-palatoble snd inereases with overstocking snd sther types of seil
disturbance,

Aplmsl matter, altheough not found in lrorge cusnitities, cccurred in
glnost one-third of the erowa. I attempd wes made to classify the

verious itenms cowprising this grouy of foods; however, incects, primerily



those of the ovders Homipters, Uoloopters znd Orthroptors, compriged

the mpjor items, Hemipterz were by far the nmost frequently used,
Fringelesy Paspalun (Lnepslun eilistifeitun), the only menber of

the Brondnse to be found in cuantity end froguency, ranked elghth,

@hi@rpﬁlaﬁablﬁ rooze spociss wes very common and well distriduted over

the sond Wills,  Ite cbtebug se fn iporepseor or decrenser ils unitnown.

Beed production fa thousht 4o be dernendent unon gpod molisture conditlons,

e

Tusetan thistle {Galsola pestifor), e sericus range pest, ranked

pinth omong foode esior. Zhe forb wne widely distiridutsd over the

Howe Arza sud wez found sbuniontly iz low srens s3d slong the river
bench just sbove the bottomland., A study by Los (1948) indiccted that
1t wng ntilized by bobwhite but not in significant snounts.  Other
investigetions of bobviite foods in Cklahone spnd in southe-centrel Xongos
414 not wention Dussien thistle ae an importont food (Taumgertner

et 21., 1952; Famson, 19493: and Hobinsom, 1957). %ho specioce hos bean
found, however, to constitule 2 major portien of the 2iet of twe other
uplend geme bird specios (Jealed qumil in northwest Oklishoma, Schemaits,
1961; aud Chuker poriridse in Celifornia, Barper, 1958). fThe actuzl
velue of the seeds os = Gusll) food ie not known, If futurs studics
reveal that the food is rondily aceepted, It would seem Justifisd ¢
snriyzs 1te nutritionsl velue in order to fully understand its actuzl
signi flesnce, cepocially cinee the plent 4z consifered to be continuelly
sprezading throvghont the vogion, If it should yrove to bhe of value ag

& food, then 1% would have valve in Dobukite managenment both oo 2n

' & souree of food,

izmortent scuree of cover s



Plent Foods by Texonomie Groups

An snalysis of the major brosd vegetszble groums of foods, i.e,
forbs, legumes, grosses, smabe, and woody plands presented in Table 111
mey asslst in gaining some degree of understanding ss to relstive food
values of the Tflors) components of the bobwhitets hsbitst during the
period of the study, For the purpose of discussion, legumes vere
sepsrated from the other forbs because of the significence placed on
them in many etudies of wildlife foods., Green vegetation was omitted
from this secbion as 11 hog been covered uander the discussion of princi-
zal foods,

Forbs mede up by fer the moet innortant class of foed (nurier of
species, queniity and frequency of scourrence), A total of 45 farbs
were identified reopresenting 23 families, cownprising almost 52 per cent
by velume of 2ll foods saten. As previpusly indicated, the Urotens and
spurges vers the main groups involved., 7The majority of thess furbs ave
anmuel ead perennizl specles which are kanown to increase with soll dis-
turbance and sverstocklng of livestock,

A total of 13 specles of Graminze were idemtified making up slmost
3 per cent by wvolume of 21) foods ezten 2nd with only 3 species occurring
in over 25 per cent of the crops. OUne specles, fringeleaf Pasoslus,
ronked high enough to bes considered & prineipal food, Alss of partioulsr

note, sond dropsaad, & herdy peoreomnisl inveding enecies, wzos the most

chundant gress found on the study sres and cccurred in plmost 60 per

23



eent of the crops, The usage of these two grasses by bobvhite in
western Oklzhoma has been pointed out by Hamson (1953). However, sas a
group the grasses did not provide a mejor quentity of food in the over-
all diet,

Seven legumes, totelling 1.73 per cent by volume of ths total diet,
were found in the crops., Two species, small wildbean {Strophostyles

vgangiflara) end western indigo (Indipofers leptosepals), made up slmost

the whole of the volume found, 1,71 per cent, The low ussge of leguues
agrees with the results indiested by Hanson {1953) for similear habitsts
in western Okleshoma, Voody plents {(shrubs, trees end woody wvines),
although of prime importence as a source of cover, offered little in the
wey of food to the bobwhite during the period of the study, GSeed or
fruit of the follewing were found in smell) emounte in the crons:

grape {Vitis seerifolia), hackberry ({eltis reticulsta) persimmon

(Mosnyros virginiana), =nd sumscs (Bhus glebra end Fhas zrometics).

i e el ety

Terrow-lenfed ssge (Artemesis f111¥olla), one of the most sbundent and

typicel compoments of the flora of this rapge, did not occur in any of
the erops taken during the study.

Comnon simts, Sphacelothece spy., were found in small quantities

in 6 per cent of the crops. The fungl occur resdily on sorghun species
znd other gresses, The goenus is not Ikmown to have any direct harmful
sffects on enimel life, Dr, Imy V. Holt, formerly of the Devertment of
Botony znd Plant Pathology, Oklshome Strote University, ldentified and

eoprlied information on this item,



TAPLE 11T

HAJOR TOOIS ) BY PER CHRIY X VOILHR

BY TAZOHOMIC GROUPS FRE

fhod Groups e » Fer cent Volume
Plont
Torbs {other then leguues) ‘91.5
%raésﬁs 2.7
Greoen Vegetntion : : 2.3
Legumes 1,8
shrubs, Precs snd Woody ¥ineo o
Smut . 3

Animal » ' 1.1

Total 100.0

Jood Selection

Seed evailsbililty éﬂtanwsre‘gaﬁhereé oxr the Howe Area by
Hr, Jeelk Inglis, thaﬁ associnted with.the Poxre Hericultural Frveriment
Station, =8 one phese of an ertensive ecologicel research project. Mill
detsils of the methods involved in obtaining, hendling, 2nd enalyzing
the dsta are presented by Inglis (195?-.‘ the procedure wag as follows:
{1} eollection of ssmples qf surfece goll within S-sere quadrais
located within four btobwhite hebitat types (1 quedrad within each of
the four types), (2) separation of seeds snd ground litter, (3) identi-
fiention, counting and weighing sound seeds, and (%) exponsion of the

extrzcted datz to estimmte fregmency end welght per sere,
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It was bhoped that & good measure of food selection or order of
preference could be obisined by comparing the results of the crop
enalysie from thege four hebitets with that of the food availability
study. This would have sssicted in geining & better understending of
bobwhite food relationships. iowever, & comparison of the aveilability
deta with that of tﬁe qaeil diets is restricted for the twe following
ressons: (1) ground samples were token on S-scre quedrsts designed
prinarily for rodent studies, while crops vere collected from 2 much
larger and varied ares, and (2) mechanicel sepsration through the use
of o seed cleansr resulted in ths logs of the snaller seeds. Oaly two

of these smaller seeds, Amaranthus retrofiesus ard Buphorbis hex-gons,

were found in even moderate amounts 1a the quail die¥; however the
importence of this loss is shown when 1t ie considered that Inglis
(1959) through = complete seperstion of one collection found that the
non-screenable smaller seeds made up more than half of the totel welight
of 211 seeds avslilable,

Becauge of these limitatione, the availability data from the four
quadrets (totalling & eample of gpproximetely 502 squere feet) were
combined as were the crop anslyses from the corresponding four general
aress within which the aveilsbility quadrats were locsted., 7The dsta
were separsted inte screenable snd non-sereensble portlions end gresented
by per cent by welght ix Table 1V,

Meeussion of this materisl is limited primerily to the relztion~
skips invelving the screensable portion of the semplie, DBven considering
the limitations, the following general inferences pertalning to food
selection een be drswn from the data, Seeds of 16 species of nplants

meking 9.5 per cent of the total welght of seeds ovallsble were not



saten by sny of the bobwhite examined, Three species totslling
spproxinately 50,2 per cent of the seed mvsilable oceurred in only trace
smounts in the crops. One species, resering Gaillardis {Gaillerdie
pulchella), comprised the largest single amount of seed svailable

(33 per cent}), yot was found in only 10 erops in trace smounts., Zight
foods, sech comprising 1,0 per cent or more =nd totelling 88 per cent
of the diet, eomposed bubt 35 per cent of the totel quantity of seed
eveileble, These eight species, with but one exception, eppesr o ve
utilized in dlirect relation to thelr zbundsnee,

Thege foctors indicate a selection of foods by bobwhite, and
further thet the more readily szccepted specles geenm to Us enton
generally in order of thelr aveilability, The tendency of definite
fond selection in bobwhite feeding habits has been inferred by other
investigators: however it has been substantielly indicated through field
avallability research (Hookhout, 195%) and through pen studies (Hicheel

and Beckwith, 1955).



TABLE IV

A COMPARISON OF THE ANALYSIS OF 161 BOBWHITE QUAIL CROPS COLLECTED DURING
THE PERIOD DECEMBER 1955-JANUARY 1956 WITH AN ESTIMATE OF AVAIL~
ABILITY ¥ROM A TOTAL OF 502 SQUARE FEET OF GROUND SAMPLES TAKEN
DURING DECEMBER 1955, CENRE HOWE WILDLIFE MANAGEMENT AREA,
HEMPEILL COUNTY, TEXAS

Crop Analysis Seed Aveilability
Per cent of Per cent of
Seed Species Totel Weight  Total Weight
Sereenable Seeds
Croton texensis 51.99 15.58
Commelins erecta 9.9k 5.38
Stillingia sylvatica 7.05 1.57
Mentzelia stricta 5.59 3.9
Croton glandulosus L7 1.16
Paspalum ciliatifolium 3.60 9.83
Ambrosia psilostachya 3.55 .65
Strovhostyles paucifiora 2.73 20
Helianthus petiolarie 51 .03
Salsola pestifer .51 .06
Argemone intermediz . ko
Jalvestrum spp. .33 -
Celamovilfs gigantea A1 55
Desmanthus spp. .O0h .0
Allionia spp. 03 -
Celtis reticulata .03 3.63
Cristatells Jemesii .03 .19
Zithospermum carolinense .02 Ok
Indigofera leptosepala .02 -
Hoffmanseggis Jamesii .01 -
Plentago Purshii .01 -
Zephrosia virginisna .01 .95
Desmodiun spp. ? -
Cassia ate T -
Prionopsis giliatus T -
Solemum spp. T 2.32
Cenchrus ? 10.27
Geillardia pulchelle T 37.60
Rhus arometica - 5.31
Jpomea spp. - .88
Froelichie spp. il 065
Yitis acerifolias - .56
Opuntie spp. - .16
0 spp. - A
t 8 wisligeni - .34
Pelafoxia elat - .33
feura villosa - 24




TABLE IV (Continued)

Seed Species

Crop Analysis

Per cont of

"Seed Avallmbility

Per cont of

- Sereensble Seeds

Prunus sanspstifolis
weriabiliq ez&laﬁa
Cormus ﬂrum"mndi
Iiatris slabrata
Unidentified

Callirhoe involucrata
Trmi%cantsm occidentalis

Yon-Scresnable Seeds

Zophorbis hexesonsa
agto;o%m cognatum

Smaranthug retmflems

Seteria viridis

WW
Eragrostis trichodes
Scorsholus eryptandrus

Cyperus spp.
Chamsesyce moculata

Chenopodium deciccatun
Boubtelous spo.

Zuchorbis sovp.

Cyeloloms atriplicifolium
Penioun virgstum
(‘hrzscgsis 5D

Erlogonum spnuum
Andronogon epp.
Cryptanths minima
Physelis longifolia

Fotzl Heloht

__Totnl teight

b
.08
.06
.03
.02
.02
.01

a3l o

=

v A3
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¥enagement Implications

As ghown zbove, snnuel snd perennipl forbs vhich increosse with
soil disturbance sad hesvy grazing comprised the primery source of
vinter foods of the bobwhite, Generally poor range conditions on the
ares due to severe overgrazing, drought, and wind erssion provided
favorable conditions for on sbundence of these inmereaser species,

Although thie stage of successlon provided good surplies of cusil
food, the leng ters well-being of the lznd veuld roguire continusd
prohibition of greszing until the renpge hag recoversd, Yhe degree of
recovery will depend upon the Yewpe Come and Fish Commiszsionts long-
renge pluns for the uss of the arse,

Tha improved range conditions should provide beiter, more permanent
ground cover conditions and perheps & more stzble besic guail habitet,
Upon recovery, the information obtained from continmuing studies of food
hahite and foed avallability relsationships in regard to changing range
conditions should provide & firm basis for extensive bobwhite muncge-

ment, perticularly that phase having to do with foed preduction,
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EWMLIARY

Informéfion on winter foods utilized by the bobwhite gusil (Colinus
vircinisnus) on the Cene Howe Wildiife Monsgement Ares, Femphill
gounty, Texse, wss obtained through the anslysee of 411 crops
¢oilacte&‘during the 1925-56 hunting season,

A total of 72 food items were identified; however only 10 constituted
1.9 per cent cr more of the gross volume,

Feods of vegetsble origin, primerily seeds of ineresser type, snnuel
and persauisl species, constituted 97.0 per cent by volums of the
total diet, %The remsining portion wes comprised of animal maiter
{1.1 per cent) and>iuerganic neterisis, primarily fine sand,

(1.9 per cent).

The 11 principal foods, ranked in order of their importznce by an
index number that considered both valume and frequeney, are as
fellows: Toxes droton, stickleef Ventzelle, erect dayflower,
glendular Sroton, greensg, western nagyeed, redroct Amaranth,
sizangle Muaphorbia, animal mstter, fringeleaf Pespslum, and Husslan
thistle, Texas Croton, comprising 2lmost 70 per cent by velume, and
oceurring in over £8 per cent of the crops, wes utilized to 2 much
grestar extent thaon any other food. fTheso 11 food apecies made up
approxinately 90 per cent of the volume of the total.

Farbs were by fzr the most siganificent food group identified,
Speeiss in thic catagory nade up almost 92 per cent by volume of sll

foods utilized,
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7.

Comparison of food habits snd seed avellabllity dote sugpested
definite selection of certain foode by bobwhite, The more readily
accepted apecies were eaten generslly in order of thelr availedility,
A though the primary scurces of food found in this study are the
result of the generally poor range conditions, the overszll cemdition
of the land necegsitates the contimued prohibitiorn of grazing. “he
resulting increased vegetative cover should provide & more stable
basic guail habitat. Contimuing studies of food haltits, food
aveileobility, and range corditions should y#ovide an excellent

foundation for future management of the bobwhite,
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